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STUDY CHARACTERISTICS: - . · 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. of 
Detroit, Michigan-under subcontract to SERI-conducted telephone interviews with_ 86 
distinct gr9µps of solar inf ormaticin users _taken from across the nine different technolog­
ical areas. Approximately nine respondents were interviewed from each group. _Inter-

. views were based upon professionally reviewed and tested questionnaires that utilized a 
mixture of open-ended and closed:~ended quesUons. The interviews_ took an average of 18 
minutes to complete. · · · 

The respondents proved to be very cooperative. Considering the length an~ !}ature·of the 
telephone interviews, it w.as surprising that only about 3% of the responden,ts terminated 
an interview .or refused to be intervieW~d~. This finding supported the: interviewE:?rs' 
statements that the· respondents were· very -interested in telling what they were doing. iri 
solar energy,·in:obtaining ·solar information, and in specifying what solar information 
would prov~ ~he most valuable. · · 

SAMPLE SIZE 

Studies of 86 groups, each interested either in one of nine specific solar technologies or 
in soiar energy in" general;provided an extremely broad view of the information·needs of 
the s<;>laI'. community. Although tpe sampl~ ~ize of 9nly nine respon_dents, per group was 
small, the data still proved to be adequate for planning purposes. It was possible to 
determine the information most important to the respondents and the best channel for 
dissemination. A variety of valid statistical tests were performed, both to compare the 
priorities a group· ·gave to different information items and to compare the prioritfes dif­
fere11t groups gave to ._the same item (see Section 2.3 and Append~x. E)~ 

. . 
SOLAR INDUSTRIAL AND AGRICULTURAL PROCESS HEAT GROUPS ST,UDIED 

: • ... ' • ··~.. • . • : • t • 

The results of an earlier study identified the groups of information users constituting thE:? 
solar process heat community [l] and determined the priority (to accelerate commercial­
ization of solar energy) of getting information to each user group. In the current study 
only high-priority groups were included. Considerable effort (e.g.; library searches, 
phone calls, subcontractors) went into obtaining the names of people professionally 
involved with solar process heat. When the phone interviews were conducted, an elabo­
rate screening process was used to guarantee tbat_ the potential respondent was truly 
involved in solru: industrial or. agricultural process heat. · · · · 

In th_i~ r.epott, ·results.for b9t"h industrial'.proces_s_'.heat and agr{cult_ural prpcess heat h~ve 
beer1 included •.. This _was .because of_ th.~ vagueness (to th~ people· interviewed) of"thE:? 
exact deniar.cation betwe·en the two processes .. Respondents in the following 10 groups 
were queried about their need for information on solar process heat technologies: . . " . . 

• '. Sol~ Indu,strial Pr.~cess Heat 'Researchers, : . 

• Solar Agricultural Process Heat Researchers, 

• Repr.esentativl;?S of Manufacturers of Concentrating Collec.tors, 

• Representatives of Manufacturers of Nonconcentrating Collectors, 

• Plant Engineers involved with solar industrial process heat, 

· ViU 
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• Agricultural Engineers involved with solar industrial process heat, 

• Industrial Engineers involved with solar industrial process heat, 
--

• Educators teaching college-level courses which included information on solar 
industrial process heat, 

• State Agricultural Office Representatives interested in solar agricultural process 
heat, and 

• Cooperative Extension Service (CES) County Agents who will be needing infor-
mation on solar agricultural process.heat •. 

Further, results from Total Manufacturers of Nonconcentrating Collectors (who were 
asked questions principally about active solar heating and cooling) have also been 
included. 

Groups desirable to study, but for whom adequate lists of names could not be obtained,' 
included potential users. Several of the groups discussed in another report from. this 
study [21. also indicated an interest in information on solar process heat (see 
Section 2.2.4). 

RESULTS 

In most cases the results from both groups of researchers were similar. Thus, in the fol­
lowing tables the data for Researchers ht1.ve been combined. Similarly, results from 
Plant Engineers and Industrial Engineers have been combined. 

Usefulness of General Types of Inf crmatim 

The most important result obtained from this study was the identification of the solar 
process heat information categories ranked the most useful by each group of respondents 
(see Table S-1). Industrial and agricultural ,process heat respondents in almost every 
group gave high ratings to information on: 

• Cost/performance; 

• Installation/operation costs; 

• Climatological data;_ 

• Tax credits, grants, incentives; 

• Lists of information sources; 

• Research in progress; ·and 

• The state of the art. 

Most notable, however, was the wide range of rankings the groups gave to the informa­
tion items. For example, even for some of these generally high-ranked items, there were 
several groups who ranked the item 10th or worse. Similarly for the generally low­
ranked items, there were often several groups ranking the item 8th or better. This 
underlines the need to design most information products on a group by group basis. 
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Table S-2. VALUE ASSESSMENT OF SPECIFIC INDUSTRIAL AND AGRICULTURAL PROCESS HEAT (UAPH) INFORMATJON PRODUCTS 

Total 
Cmcentrating Nonconcentrating IPH APH State APH All 

Collector Collector Plant and IPH Agricultural CES IAPH 
Specific Information IAPH M~ufacturer Manufacturer Industrial Agricultural IPH Office County Respog-

Products Researchers Reps Reps Engineers Engineers Educators Reps Agents dents 

Percenta Percent Percent Percent Percent Percent Percent Percent Percentb 

Bibliography of Genera~ 
Readings on IAPH 
Svstems 44 ' 0 10 44 \'8 33 50 33 33 

Calendar of IAPH Con-
ferences and Programs 50 50 46 22 33 44 38 33 40 

IAPH System Diagrams 
ot Schematics 44 38 46 50 67 56 75 67 52 

IAPH System Design/ 
Installation Handbooks, 
Reference Tables 56 50 48 72 67 33 63 56 56 

M1111ual Analytical Tools for 
IAPH System Design 67 75 46 61 78 67 38 44 58 

X Computer Analytical T,JO!s -· -· (Models) for IAPH 
System Design 33 63 36 39 78 56 38 0 40 

Lirts of Local IAPH 
E:,cpertsc 39 63 69 17 44 33 50 67 48 

Li~ts of IAPB Technicaft 
xd E:,cperts 33 75 24 17 33 33 50 89 

Te:ihnical Descriptions of 
xd IA.PH Systems 78 63 55 72 56 78 50 44 

Nontechnical Descriptions 
xd of IAPH Systems o. 13 21 44 11 44 88 89 

Li~t of IAPH Information 
xd Sources 50 50 32 56 ?8 67 75 78 

Semple Size 18 8 29 18 9 9 8 9 108 

aPa!rcent is the percentage of respondents rating the item as "essential" or "very useful" (as opposed to "somewhat useful" or "not at all useful"). 

bAlthough a percentage is given for All IAPH Respcndents, it may not .be indicative of the percentage of the whole IAPH community interested in that item (since the 
proportion of each type of respondent in this study may not correspond to the proportion that group constitutes of the entire population). 

CL:,cal lenders, insure~, builders, engineers, installe:-s, manufacturers, or distributors for IAPH systems. 

d11x 11 indicates no overall percentage was calculateo. For these items it may be.necessary to d·evelop different products/services for each group if their information 
needs are to be fully net. 
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Inform a ti on 
Sources 

Public Media 
Radio or TV 
Periodicals, news-

papers, or magazines 
Private Solar-Involved Orgs. 

Private solar energy or 
environmental organizatiais 

Internatational Solar Energy 
Society (incl. publicatiais) 

Solar Energy Industries Assn. 
(including publicatiais) 

Contacts with professionals 
Solar installer, builder, 

designer, or manufacturer 
Workshops, conferences, or 

training sessiais · 
Information Services 

Respondent's organizatiaial 
library or local library 

Comm eroial data base 
Smithsonian Science Infor­

matiai Exchange (SSIE) 
F!lderal library or information 

center 
Govt. Printing Office (GPO) 
National Technical Infor­

matiai Service (NTIS) 
Technical Information Center 

(TIC) 
Government Solar-Involved Orgs. 

Directly from the U.S. Depart­
ment of Energy (DOE) 

National Solar Heating & 
Cooling Informatiai Center 

Regional Solar Energy Centers 
State energy or solar offices 

Other 
Some other state or local govt. 

office or publicatiai 
Public utility company (other than 

respaident's employer) 
USDA, including CES 
Assn. of Energy Engineers (AEE) 
Institute of IDectrical and 

Electronics Engineers (IEEE) 
· . American_8_9Ciety of Agri-
. C\lltural t:ngjneers (ASAE) 

S.tate agri~ult~ral offices 

; ' Sample Siz~ ··; 

Table &-3. SOURCES USBD TO OBTAJN SOLAR INFORMATION (Percent8 ) 

IAPH 
R esearc·hers 

(33)C 

94 

44 

72 

44 

72 

JOO 

94 
22 

22 

61 
83 

61 

61 

83 

33 
22 
72 

33 

44 
(JOO), 

NA 

NA 

NA 
NA 
18' 

Concentrating 
Collector 

Manufacturer 
Reps 

l!5 

88 

63 

88 

88 

100 

88 

75 
25 

13 

JOO 
88 . 

63 

38 

88 ' 

25 
25 
88 

50 

63 
NA 
NA 

NA 

NA 
NA 

8 

Total 
Nonconcentrating 

· Collector 
Manufacturer 

Reps 

(36) 

100 

79 

59 

72 

83 

79. 

72 
21 

(9) 

45 
79 

48 

21 

72 

76 
59 
83 

55 

52 
NA 
NA 

NA 

NA 
NA 

.:29 

!PH 
Plant and 
Industrial 
Engineers 

NA 

33 

6 

6 

83 

56 

22 
6 

0 

33 
67 

22 

39 

44 

17 
6 

50 

17 

17 
NA 
89 

17 

NA 
NA 

18 

!_PH 
Agricultural 

Engineers 

NA 

NA 

II 

89 

22 

89 

67 

89 
67 

22 

44 
78 

56 

22 

78 

22 
22 
56 

44 

44 
NA 
22 

NA 

33 
NA 

9 

APH State 
Agricultural 

!PH Office 
Educators !l eps 

22 75 

JOO 88 

'56 75 

67 25 

22 38 

78 75 

89 75 

JOO 63 
22 13 

II 38 

56 75 
56 75 

78 38 

56 38 

89 75 

44 25 
33 50 n · 
67 88 

56 63 

78 88 
NA JOO 
NA NA 

NA NA 

NA NA 
NA NA 

9 !I 

APH 
CES 

County 
Agents 

67 

89 

33 

0 

22 

67 

56 

44 
II 

NA 

22 
67 

0 

II 

89 

22 
0 

67 

33 

56 
JOO 
NA 

NA 

NA 
56 

9 

All 
IAPH 

Respog­
dents 

(43) 

(95) 

53 

50 

43 

81 

77 

69 
21 

(15) 

51 
.75 

45 

35 

74 

40 
31 
71 

43 

50 
(JOO) 

(67) 

(17) 

.(33) 
(56) 

108 

r aper_cent is the.percentage of respondents w,o used the source to obtain !!!tsolar inforoation in the past few years. · 
b~though a percentage is given for All iAPH.Respondents, it may nc;_>t l;!e mdicative of the percentage of the whole !APB community interested in that item (since the 
· proportion of each type of respondent in;this study may not correspond to the (iroportian that group constitutes of the·er\tire population). 
c"(.)~ means the gue:;tiai was not asked of all of the groups in this par'ticular set of respondents. For example, "(44)" means that 44% of those who were asked had used 
· that source.: In no:case were fewer than-nine respondents asked. ·: _ :_ · · --
~"N_A" means !he.questiai was not asked of this particular set of res~dents. 
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Table S-5. INTEREST IN INFORMATION ON SOLAR AGRICULTURAf .. PROC~ 
HEAT ~~H} TOPI~. , .: ,' :. 

APH State APH All 
: ... Agricultural GES APH 

( APH Office ·cqunty Respog-
Topics ·Researchers Reps Ag~nts dents 

> • :_ c.; :· 

.;;\·· .·· l!·· .. 

Percentb .- . ' P.ereenta Percent Percent -·~ .. l ': '•i .. 

I . . . . •, . •, . •,'. 

Livestock Shelter 
( ,,. .. .. 

" .... - . ;: S:6 <. :·. ?is ,' '. 
Heating .. 88 ~,73 

Gr1;1in Drying •. ·.:-s·t 75 89 ,77 : r·. 
'• .. .. 

·1a. ·- ,. 
Crop Drying 67 88 77 
Gr~enhouses 22 88 · 78 62 
Food •Processing -56 88 .. ·6·7 '-69 c.. -- .. . . 

Sample Size 9 8 9 26 

ap~f.cent. is the percenta~e q'{ ~e~pondents interested in the application. . . 

b Ai°~~~ugh a percentage: ~-giv:en· f:~r All IPH or APH ·Respo~dents, fr:may not be indicative 
of:tfie percentage of the··~hole IPH or APH community interested in that item (since the 
proportion of each type~of '·respondent in this study may not correspond to ttie proportion : 
that,._ group constitutes :-of ~he entire population). The data for Concentrating Co)lector . 
Mahµfacturers and Tot~· Noric9ncentrating Collector Manufacturers is not included in All . 
!PH Respondents. · · ., · 

'· 

~:~ 
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Table 8-6. ADVANC.ED INFORMATION ACQUISITION METHODS USED 

Total 
Concentrating Nonconcentrating IPH APH State APH All 

Collector Collector Plant and [PH Agricultural CES IAPH 
Acquisition · IAPH Manufacturer Manufacturer Industrial Agricultural IPH Office County Respog-

Methods Researchers Reps Reps Engineers Engineers Educators Reps Agents dents 

Percenta Percent Percent Percent Percent Percent Percent Percent Percentb 

Computer Terminal Access 
t,) Data Banks 39 25 24 39· 44 33 0 22 30 

M·icroform (microfiche, 
microfilm sheets or 
Nils, COM, etc.) 39 38 10 17 44 33 25 0 23 

Sample Size 18 8 29 18 9 9 8 9 108 

al'ercent is the percentage of respondents who used the method. in the past year. 

b Although a percentage is given for All IAPH Respondents, it may not be indicative of the percentage of the who!~ IAPB community interested in that item (sin~e the 
proportion of each type of respondent in this study :nay not correspond to the proportion that gr:oup constitutes of the entire population). 
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• State Agricultural Office Representatives felt a strong need for information. 
Compared to other groups they were well aware of available information sources, 
yet their top-rated information need was "lists of information sources." 

• County Extension Agents wanted basic cost data and nontechnical APH systems' 
descriptions to pass on to the people in their county. They obtained s.uch infor­
mation from agricultural sources. 
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SECTION 1.0 

INTRODUCTION 

This report describes the results of a series of interviews with potential users of infor­
mation on solar industrial and agricultural process heat. These two applications have 
been combined in one report because of the confusion among those interviewed as to the 
exact demarcation between the two processes. These .interviews, part of a larger study 
covering nine different solar technologies, attempted to identify: 

• the type of information each distinctive group of information users needed, and 

• the best way of getting information to that group. 

This section explains the background of the study, places this report in the context of the 
overall program, and describes the structure of this report. 

I.I BACKGROUND 

The rapid, widespread commercialization of solar energy will be necessary if the United 
States is to meet the energy crises of the next 50 years. But the use of solar energy will 
never reach meaningful levels without both the recognition that information transfer is 
essential to commercialization and the deliberate development of systems for the trans­
fer of information. For example: scientists need the latest solar research results to 
enhance their own efforts; engineers and installers need performance data to design solar 
systems; public interest groups need environmental impact data to support solar technol­
ogies against conventional energy alternatives; potential owners of solar energy systems 
need cost information to make purchase decisions; the general public needs basic infor­
mation to weigh which public policies to support. 

In 197 4 Hie Congress, noting the importance of information transfer and recognizing the 
value to the solar community of an integrated, comprehensive data collection and infor­
mation dissemination system, called for the implementation of a Solar Energy Informa­
tion Data Bank (SEIDB). . In The Solar Energy Research and Development Act 
(P.L. 93-473) Congress stated that the SEIDB should be established "for the purpose of 
collecting, reviewing, processing, and disseminating information and data •.• in all of 
the solar energy technologies." · 

The U.S. Department of Energy (DOE) has assigned the Solar Energy Research Institute 
(SERI) the task of serving as the lead center to fulfill this Congressional mandate to col­
lect all types of solar-related information, to convert it into a user-oriented format, and 
to disseminate this information to the widest possible range of persons and groups with 
an interest in solar energy. These groups range from decision makers at all levels of 
government to manufacturers of solar products; from solar architects, installers, and 
service persons to home or farm owners; and from banks and financial institutions to 
scientists and researchers. In accord, SERl's Information Systems Division (ISD) is now in 
the process of collecting solar information, building data bases, and preparing and dis­
seminating information through a. variety of products and services. 

The long-range objective of the SEIDB is a centrally coordinated network to erisure that 
all individuals concerned with solar energy have prompt and efficient access to whatever 

1 
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information is necessary to support sound decisions. Ultimately this information will be 
accessible through a variety of means (publications, computer data systems, audiovisual 
products, the Solar Energy Information Center, inquiry and referral services, etc.) to 
serve the diverse requirements of the solar commllllity. 

1.2 SOLAR ENERGY INFORMATION DATA BANK PROGRAM PLANNING 

In the past decade, information scientists have studied many organizations responsible 
for data collection and information product development. A consistent finding of this 
research is that a key to the successful, efficient operation of such an organization is to 
design the entire system with the potential information user in mind. It is essential that 
development of information products and data bases be targeted for specific users rather 
than merely developed spontaneously. The information users, their information needs, 
and the priority of those needs must all be identified before effective information prod­
ucts and services can be developed efficiently. To ensure that the SEIDB is responsive to 
the high-priority information needs of the solar community, the Information Market 
Research Section of !SU is performing the following tasks: 

1. Defining the community of solar information users; 

2. Setting priorities as to which groups of information users have the most impor­
tant near-term information needs; 

3. Determining the near-term information rieeds of the high-priority users; 

4. Determining the information channels which can be effectively used to reach the 
high-priority users; 

5. Determining what high-priority information needs are being met fully by existing 
products and services; and 

6. Recommending additional, targeted, cost-effective information products and 
services to meet high-priority needs. 

The results of the first two tasks are described in a previous document [l]. First, for 
each solar technology, those members or potential members of the solar community who 
will need solar information were identified; second, the relative importance of meetine 
the near-term information needs of each group of information users was described. This 
document provides guidelines to SEIDB planners as to who might be using the SEIDB and 
whose near-term needs are the most important . 

. The results of the third and fourth tasks are described in the current set of ten reports 
(see Section 1.a) •. These reports document the high-priority information needs and the 
most familiar information channels for each of 86 groups which were interviewed by 
telephone. 

There have been a few previous.studies which asked homeowners what solar information 
they needed, but this is the only known study to provide data on the solar information 
that such groups as researchers, manufacturers, architects, engineers, installers, lawyers, 
bankers, insurers, public interest groups, state energy offices, and agricultural extension 
agents themselves say they want. 

The data from this study will be used along with other data to determine what new 
information products and services SERI, the SEIDB Network, and the entire solar infor-

2 
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mation outreach community should be preparing for and disseminating to the solar com­
munity. These data will include (but not be limited to): contacts with SERI specialists; 
review of the Annual Operating Plans, Institutional Plans, and Program Plans of DOE and 
SERI; reviews of other solar literature; development of an "information user profile" data 
base from mailing list response cards; information user panels; direct contacts with 
members of the solar community at conferences, training sessions, etc.; visits to head­
quarters of national associations of users; and feedback provided by users of existing 
information products. Since information needs and priorities will continuously change, 
these tasks will necessarily be ongoing. 

1.3 REPORT CONTENTS 

This solar industrial and agricultural process heat report is one of ten issued on the 
results of these studies of solar energy information users. The full set of reports covers: 

• Photovoltaics 

• Passive Solar Heating and Cooling 

•. Active Solar Heating and Cooling 

• Biomass Energy 

• Solar Thermal Electric Power 

• Industrial and Agricultural Process Heat· 

• Wind Energy 

• Ocean Energy 

• Solar Energy Storage 

• General Solar Energy 

Section 2.0 of this report describes the type of study conducted and the resulting con­
straints. The method used to select these groups is also described in Section 2.0. Several 
groups discussed in another report from this study also indicated an interest in informa­
tion on solar process heat, These groups are listed in Section 2.2.4. Sections 3.0 through 
9.0 describe the results of studies of: 

• Solar Industrial Process Heat Researchers and Agricultural Process Heat 
Researchers; 

• Representatives of Manufacturers of Concentrating Collectors; 

• RepresentRtives of Manufacturers of N onconcentrating Collectors; 

• Plant Engineers, Industrial Engineers, and (nongovernment) Agricultural Engi­
neers who ltM.u been involved with solar industrial process heat; 

• Representatives of State Agricultural Offices who had been involved with solar 
agricultural process heat; 

• Educators teaching college-level courses in solar industrial process heat; and 

• Cooperative Extension Service (CES) County Agents who will be needing inf or­
mation on solar agricultural process heat. 

3 
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Except for the Manufacturer Representatives, these respondents were asked specifically 
about their needs for information on solar process heat. Manufacturer Representatives 
were asked the same questions, but about active solar heating and cooling or solar sys­
tems generally. In each of these sections describing study results, a standard presenta­
tion format has been used. 

The appendices contain a list of all 86 groups interviewed (including the technologies 
other than process heat). They also contain a description of how the study was devel­
oped, a copy of the letter of introduction, a sample questionnaire, a description of the 
statistical tests used, and the data from the studies of the industrial and agricultural 
process heat groups. · · 

4 
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SECTION 2.0 

STUDY D~CRIPTION 

This section gives a brief description of the study. Appendix B gives additional informa­
tion on how the study was designed and conducted. This section also explains how groups 
from tb·e solar 'industrial and agricultural process heat community were selected as those 
to be sampled and gives a few comments on interpretation of study results. The study 
findings are reported in Sections 3.0 through 9.0. 

2.1 STUDY CHARACTERISTICS 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. (MOR) of 
Detroit, Michigan-under subcontract to Solar Energy Research Institute (SERI)­
conducted telephone interviews with 86 distinct groups of solar information users. 
Approximately nine respondents were interviewed from each group. Interviews were 
based upon professionally reviewed and tested questionnaires (see Appendix D); they took 
an average of 18 minutes to complete. The 86 groups, selected to cover 9 solar 
technologies/applications, are listed in Appendix A. The results discussed in this report 
are from the 10 of those 86 studies which dealt specifically with solar industrial or agri­
cultural process heat. 

Studies of 86 groups, each interested either in one of nine different solar technologies or 
in. solar technologies in general, provided an extremely broad view of the information 
needs of the solar community. Although the sample size of nine respondents per group 
was small, the data still proved to be quite adequate for planning purposes. It was possi­
ble to determine which information was the most important to the respondents and what 
was the best channel for disseminating that information. A variety of valid statistical 
tests were performed, both to compare the priorities a group gave to different informa­
tion items and to compare the priorities different groups gave to the same item. 

The respondents proved to be very cooperative. Considering the length and nature of the 
telephone interviews, it was surprising that only about 3% of the respondents terminated 
an interview or refused to be interviewed. This finding supported the interviewers' 
statements that the respondents were very interested in telling what they were doing in 
solar energy, in obtaining solar information, and in specifying what solar information 
would prove the most valuable. It was also observed that the number of respondents 

· ans·wering "don't know" or not answering a question was quite low. Including those cases 
where the potential respondent could not be reached within three attempts (or before the 
required number of interviews was completed), where the respondent refused to be inter­
vi·ewed, where the respondent terminated the interview prematurely, etc., the comple­
tion rate for the entire study was about 75%. The completion rate for each individual 
group is given in the section in wh_ich that group is discussed. 

2.2 GROUPS STUDIED 

One of the most important tasks was the selection of the groups of potential users of 
solar information to be studied. Before this ~ould be done, however, it was necessary to 
list the important groups constituting the solar industrial and agricultural process heat 
community and ·to develop a conceptual framework within which selections could be 
mR<'le. · 
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2.2.l Target Audiences, Cl.as.5es, and Groups 

An important information science concept in developing information products and ser­
vices is that of the "target audience" or "target group." These are generally defined as a 
collection of individuals or organizations who have similar information needs and infor­
mation-acquiring habits. People in the same group tend to need information on the same 
subjects, at a similar technical level, and within a similar timeframe. In developing an 
information product program, it is important to begin with a typology that assigns infor­
mation users who have similar needs to common groupings. This allows development of 
efficient, targeted information products to meet identified needs of specific users, with-

. out inundating other members of the solar community with unneeded information. 

In Solar Information User Priority Study [l] such a typology was developed. Under this 
system members of the solar community were placed in distinct "user g-roups." A set of 
user groups formed a "user class" and a collection of user classes formed a. "target audi­
ence." For more precise definitioos: 

• A User Group is the most basic category of informatioo users who can be com­
bined together under a single definitive title (e.g., Civil Engineers). A single 
information user group should be addressable by many specific information prod­
ucts. The purpose of defining distinct information User Groups is to identify a 
single set of users who can be served by the same information product (e.g., a 
civil engineers' handbook). · 

• A User Class is a set of informatioo user groups which exhibit many common dis­
tinguishing characteristics (e.g., Facility or System Designers). A single infor­
matioo user class should be addressable by many general information products. 
The purpose of defining separate information User Classes is to identify sets of 
two or more groups of users who can be served by similiar information products 
(e.g., solar heating and cooling system design models). 

• A Target Audience is a set of informatioo user classes which exhibit some com­
mon distinguishing characteristics (e.g., Researchers). A single target audience 
should be addressable by one or more distinct types of information products. The 
purpose of defining separate information-user Target Audiences is to identify 
broad sets of users who can be served by the same generic types of information 
products (e.g., research-in-progress newsletters). 

Following this system, all solar information users fall within one or more of five Target 
Audiences. These Target Audiences are: 

Researchers - those who are actively involved in researching, developing, and testing 
of new state-of-the-art technical developments in solAr em~rgy. 

Applications Technologists - those involved in translating research results into mar­
ketable equipment and services. This classification includes manufacture, distribu­
tion, sales, design, irntallatioo, and maintenance of solar systems or components. 

Facilitators - those whose decisions or actions directly aid (in either a positive or 
negative manner) the commercializatioo of solar energy. Thus, Congressmen would 
be Facilitators in that they have the ability to pass legislation giving incentives; 
lobbyists in that they can affect legislatioo; state energy offices in that they can 
initiate demonstration projects; and the Environmental Protection Agency (EPA) in 
that it can forbid constructioo of a manufacturing plant at a specific site. 

6 



S:~1,tt, _____________________________ T_R_-_7_5_1 

Users or Prospective Users - those individuals or organizations who have already 
applied this type of solar energy technology in their operations or have a reasonable 
chance of doing so in the near future. 

General Public - Individuals who are not likely to utilize solar energy in the near 
future. An important aspect of this audience is its ability to influence the course of 
solar development through political influence, pro or con. · · 

Based upon this scheme, the solar process heat information user community has been 
defined. Table 2-1 enumerates the user groups comprising the solar process heat infor­
mation community and shows into which target audience each falls [l]. 

2.2.2 Criteria fer Selectim of Groups to Study 

From Table 2-1, ·it is rapidly evident that there are many user groups who will eventually 
be needing information on solar industrial or agricultural process heat. The problem was, 
thus, to select those groups to be included as a part of this study. To determine. which 
groups would be studied, each group was evaluated with respect to the following selec­
tion criteria: 

• Appropriateness of using a structured telephone interview to collect information 
from the group on information needs and habits, 

• Relative priority of the group's short-range or medium-range information needs, 
and 

• Availability of.a sample frame for the group. 

First, for many groups, a structured telephone interview was not an appropriate method 
for defining information needs. It was not practical to interview DOE or an organization 
like the Electric Power Research Institute, or to survey a group like Congressional com­
mittee staff which would be too busy to respond. Rather than defining the information 
needs of these groups by telephone interview, they will be contacted directly in FY 1981. 

Second, only those groups with a high immediate or potential need for IAPH information 
were selected. Further, since fulfilling short-range information needs is critical, it was 
decided that in most cases those people who were already involved with solar process 
heat would be sampled. It was felt that these were the people who would be primary 
users of the SEIDB over the next few years. These groups had been identified earlier in 
the Solar Information User Priority Study [l]. 

Finally, for many of the groups, lists of persons to be interviewed could not be developed 
or acquired. In the absence of sample frames, studies of such groups were not possible. 
(For more detail on sample frame development, see Appendix B.) · 

2.2.3 Groups Included in the Solar Industrial and Agricultural Process Heat Study 

After all decision criteria and constraints had been applied, it was determined that 
studies of the following 10 groups would be conducted to ask respondents about their 
need for information on solar industrial or agricultural process heat: 
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Table 2-1. SOLAR INDUSTRl.t\L AND AGRICULTURAL PROCESS HEAT 
(1/APH) INFORMATION USERS 

Target Audiences 
User Classes 

User Groups 

1.0 Researchers 

1.1 DOE-Funded Researchers or Devel9pers 
Contractors 
National Laboratories 

1.2 Non-DOE, Federally-Funded Researchers or Developers 
N.1-11.inrrnl Rl"f Pn<'P Fotmdatioo (.NSJ;t') 
u'nited States Department of Agriculture (USDA) 

1.3 Non-Federally-Funded Researchers or Developers 
Universities 
Solar Manufacturers 
Trade Research Associations 
Independent Research Organizatioos 
Fuel Industry 
Chemical Industry 
Other Industrial Solar Uses 
State Agricultural Offices 
Agricultural Solar Users 

2.0 Applications Technologists 

2.1 IPH- and APR-Related Manufacturers 
Collector Manufacturers 
Component Manufacturers 

2.2 IPH and APH Facility or System Designers 
Industrial Architects/Engineers 
System Designers/Engineers 
Architectural/Engineering Design Firms 
Mechanical Engineers 
Mechanical; Heating, Ventilating and Air 

Conciit.i nning (HVAC) Engineers 
Agricultural Engineers 

2.3 Builders, Developers, or Contractors 
General Contractors 
Architectural/Engineering Construction Firms 
Mechanical Engineering Contractors 
Construction Engineers 
Agricultural Engineering Contractors 
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Table 2-1. SOLAR INDUSTRIAL AND AGRICULTURAL PROCESS HEAT 
(I/ APH) INFORMATION USERS (Continued) 

2.4 IPH and APH System Installers or Maintainers 
Installers 
Carpenters 
Plumbers 
Electricians 
Sheet Metal Workers 
Solar Maintenance Workers 
Construction Workers 

2.5 IPH and APH Equipment Distributors 

2.6 Technical Specialists f cr Utility, Government, Agricultural, Commercial, or. 
Industrial Organization Using an IPH and APH System 
Operations Managers 
Planners 

2. 7 Farm Managers, Greenhouse Managers, Livestock Breeders 

3.0 Facilitators 

3.1 Legislators or Staff 

3.2 

Congressmen 
Congressional Committee Staff 
State Legislators 
National Conference of State Legislators 

Local Government Organizations 
County Government Officials 
Local Government Officials 
Municipal Planners 
Tax Assessors and Officials 
County Agricultural Offices 

3.3 Government Solar-Active Organizations 
DOE-Conservation. and Solar Energy (C & SE) 
DOE-Energy Information Administration (EIA) 
DOE-Energy Research (ER) 
DOE-Regional Solar Energy Centers (RSECs) 
DOE-.H.egional Energy Offices 
DOE-Energy Extension Service 
United Stated Department of Agriculture (USDA) 

Cooperative Extension Service 
USDA-Other 
National Center for Appropriate Technology (NCAT) 
Tennessee Valley Authority (TVA) 
DOE-Federal Energy Regulation Commission 
International Energy Agency 
State Governors' Offices 
State Energy Offices 

9 



S:il ,t1, __________________________ T_R_-7_51 

·Tabie 2-1. SOLAR INDUSTRIAL AND AGRICULTURAL PROCESS HEAT 
(I/ APH) INFORMATION USERS (Continued) 

State Solar Energy Offices 
State Agricultural Offices 
Municipal Energy Offices 

3.4 Government Solar-Concerned Organizations 
Food and Drug Administration (FDA) 
Small Business Administration (SBA) 
Internal Revenue Service (ms) 
Council on Environmental Quality (CEQ) 

3.5 Nongovernment Solar-Active OrWlJlizations 
Solar Trade Associatio1ui 
Solar Prof essiooal Societies 
Suhu· Puulic Iuleresl Groups 
Solar Lobbyists 

3.6 Nongovernment Solar-Concerned Organizations 
Public· Interest Organizations 
Environmental Organizations 
Chambers of Commerce 
Nonsolar Professional Societies 
N onsolar Trade Associations 

Natiooal Cattlemen's Associatim 
Farm er Co-ops 
Farmer's Education and Cooperative Union of America 
American Farm Bureau Federation 

. Future Farmers of America 

3.7 Regulatory, Codes, or Standards Community 
Environmental Protectioo Agency (EPA) 
Occupational Safety and Health Administration (OSHA) 
American Society of Heating, Refrigerating and 

Air Conditioning Engineers (ASHRAE) 
American Nationai Standards lnstitute (ANS1) 
Building Officials and Code Administrators (BOCA), 

Council of American Building Officials (CABO), 
International Conference of Building Officials (ICBO), 

Southern Building Code Congress (SBCC) 
American Society of 1V1echnical .Engineers (ASME) 
Better Business Bureaus 

3.8 Utility Comm unity 
Electric Power Compani'es 
Gas. Utilities 
National Association of Regulatory Utility Commissioners 
State Utility Commissions 
Utility Trade Associatioos 
Federal Power Marketing Agencies 

Tennessee Valley Authority (TVA) 
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Table 2-1. SOLAR INDUSTRIAL AND AGRICULTURAL PROCF.SS HEAT 
{I/ APH) INFORMATION USERS (Continued) 

3.9 Financial Community 
Bankers 
Venture Capital Brokers 
Government Loan Agencies 

USDA - Farmers Home Administration (FHA) 
USDA - Commodity Credit Corporation (CCC) 

Stock Brokers 

3.10 Legal Community 

3.ll Real Estate Community 

3.12 lnsl.ll'ance Community 

3.13 Educational Community 
High School Science Teachers 
University Faculty 
Vocational Instructors 
Career Counselors 
Seminar Organizers and Instructors 

3.14 Information Intermediaries 
Federal Technical Libraries 
Industrial Technical Libraries 
Academic or Nonprofit Technical Libraries 
Public Libraries · 
Federal Information Centers 
On-Line Information Services 
Bookstores 
Film Distributors 

3.15 Media 
Newspapers or Magazines 
Technical and Trade Journals 
Television 
Radio 
Book Publishers 
Newspaper Farm Editors of America 

3,16 Labor Organizations 
Steamfitters' Unions 
Construction Unions 
Sheet Metal Workers' International Association (SMWIA) 

4.0 Users or Prospective Users 

4.1 Government, Commercial, or Industrial Users 
Oil Companie3 
Iron FoW1daries 
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Table 2-1. SOLAR INDUSTRIAL AND AGRICULTURAL PROC~ HEAT 
(I/ APH) INFORMATION USERS (Concluded) 

Alumina Industry 
Cement Industry 
Stone, Clay, and Glass Products Industry 
Textile Mills 
Brewers 
Commercial Laundries 
Food Processing Industry . 
Large Grain or· Crop Drying Operations 
Commercial Greenhouses 
Forest Products Industry 
Other Industrial Process Heat Users 

1.2 Farming Users 
Farmers, Ranchers 

5.0 General Public 

Secondary School Students 
College Students 
Adults 
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• Industrial Process Heat Researchers, 

• Agricultural Process Heat Researchers, 

• Representatives of Concentrating Collector Manufacturers,* 

• Representatives of Nonconcentrating Collector Manufacturers,* 

• Plant Engineers who were interested in industrial process heat, 

• Industrial Engineers who were interested in industrial process heat, 

• Agricultural Engineers who were interested in industrial process heat, 

• Representatives of State Agricultural Offices who need information on agricul.:. 
tur_al process heat, 

• Educators teaching college-level courses in industrial process heat, and 

• Cooperative Extension Service (CES) County Agents who will be needing inf or..:. 
mation on agricultural process heat. 

The results from these studies are reported in Sectioos 3.0 through 9.0. Groups con­
sidered for the study, but for whom adequate sample frames could not be obtained 
included such groups as potential users of solar industrial process heat and potential users 
of agricultural process heat. 

2.2.4 Solar Process Heat-Concerned Groups Included in the General Solar Study 

Additionally, as a part of the overall study a number of groups were queried !:!-bout their 
need for information on solar energy in general, rather than on a specific technology like 
solar process heat. While it was determined that all respondents in these groups had 
some involvement with solar energy, for many of them it was likely that this involvement 
was not, nor would it become, a primary factor in their professional worl<. Rather, for 
most-if not all-of them, solar energy was a new but minor issue which they were begin­
ning to address within the scope of their existing jobs. Because each of these groups had 
peripheral interests in more than one solar technology, yet had not become fully involved 
with any, they were asked for general solar information needs rather than technology­
specific solar information needs. · · 

The results of the general solar study are reported in another document· [21. For -solar 
process heat the following seven groups were especially relevant because for each group 
at least five of the nine respondents indicated solar industrial or agricultural process 
heat was one of the areas in which they were "particularly interested in obtaining infor­
mation": 

• Public Interest Groups (APH, IPH), 

• Utilities not known to have conducted solar experiments or demonstrations (APH, 
IPH), 

• Real Estate Appraisers (APH, IPH), 

*These Manufacturer Representatives were not asked specifically about process heat, but 
about solar hP.Ating And cooling generally, The results for both groups have been included 
for more than one technology in'reports in this series! 
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• Information specialists at State CES Offices (APH), 

• Agricultural engineering specialists at State CES Offices (APH), 

• Insurers (APH), and 

• Tax Assesors (APH). 

The general solar energy report [2] also discusses the results of studies in wh.ich state 
solar/energy office representatives were asked about their general, rather than technol­
ogy-specific, solar information needs. Ninety-four percent of these representatives were 
interested in solar industrial process heat information and 98% were interested in solar 
agricultural process heat information. 

2.3 DATA INTERPRETATION 

This subsection describes several points tl_le reader should keep in mind in interpreting 
the data and results presented in the following sections. 

2.3.1 Impact of the Sample Frames: Who was Sampled? 

There were several wo.ys in which the method of constructing the sample frames 
impacted the data. First, in some of the. sample frames one geographic region was rela­
tively over-represented, while another was relatively wider-represented. For a study of 
sample size nine, however, such biases were generally not bothersome since the results 
were principally qualitative rather than quantitative. 

Second, the sample frames were only as good as the sources. For P.xample, the. 
Smithsonian Science Information Exchange (SSIE) data base and DO E's Research in 
Progress (RIP) data base were principal sources in developing lists of researchers. The 
SSIE was not al ways current, often did not include the name of the correct principal 
investigator, and did not contain much of the nonfederally funded research. RIP had sim.:.. 
ilar problems, varymg greatly in quality according to ·which technoiogy was involved. 
Each of these problems could cause biases as to which researchers were included and 
which were excluded from the samples. 

Third, many arbitrary decisions were necessary in developing the sample frames. For 
example, it was important not to interview a respondent more than once, even if he or 
she was working in more than one technical area. Thus, if Researcher X at Company Y 
was listed as principal investigator both for one project in solar industrial process heat 
and for another in active solar heating and cooling, then_ X was arbitrarily assigned to one 
of the two technologies, usually to the one with the smaller set of names. · 

The most important advice for the reader is to study carefully the description of how the 
sample frame was developed for each individual group. Often a generic title was 
assigned to a group; the reader must review sample frame development carefully to 
understand just who was being studied. · 

14 



S:~l 1'11 _____________________________ T;;;..;R;;.c.._-.c....75_1 

2.3.2 Statistical Tests 

The statistical tests used are described in Appendix E. In the following sections test 
· results are reported only if the statistical tests were significant at the P < 0.05 level. 

Thus, if a test result indicated that a difference between two means was statistically 
significant (P < 0.05), it meant that there was a maximum of a l-in-20 chance that the 
two means were not different. 

2.3.3 Hypotheses Versus Conclusims 

Because of the limitations of sample size it was not always possible to draw definitive 
conclusions. In certain cases, when definitive conclusions could not be drawn, the 
authors have instead formed hypotheses based upon the results. 

2.3.4 Significance of Rankings 

One of the most valuable results of this study was the development of a ranked list of 
information topics or products which would be useful to the members of each group (for 
example, see Fig. 3-1). Typically, statistical significance tests (see Appendix E) indi­
cated that the four-to-six top-ranked items were rated significantly higher than the 
bottom four-to-six items. Thus, typically there was no statistically significant differ­
ence between the top-rated item and the second-rated item-or even between the top­
rated and the fourteenth-rated item. lf the sample size had been greater, the number of 
combinations in which one item was rated significantly higher t}Jan the other would also 
have been greater. Even if every sample size had been raised by a factor of 10, however, 
it is highly unlikely that all pairs of items would have had significantly different ratings. 

How, then, should the reader treat two items which were not significantly different in 
rating? Was there any meaning to the ranking system? 

Yes, the fact that there were statistically significant differences between the top-rated 
and the bottom-rated items established the validity of the ranking scale as a whole. 
Despite the fact that two ratings are not significantly different, they still. have the sta­
tistical property of being the Best Linear Unbiased Estimators. For example, even if 
Item .1 (with a rating of 3.4) was not significantly greater than Item 2 (with a rating of 
3.1), Item 1 should still be considered the more important need unless there is additional, 
outside information to the contrary. (In determining which information products to 
develop, of course, one must also consider additional factors such as the cost of the 
product, the proportion of the group which will be reached, and the degree to which the 
information need will be met.) 

2.3.5 Alternative Measures of Usefulness 

The ranking of selected information items (in usefulness to the respondent) was based 
upon the rating developed by assigning a "4'' for each response of "essential," a "3" for 
"very useful," a "2" for "somewhat useful," and a "l" for "not at all useful;" summirig the 
responses for the entire group; then dividing by the number of responses in the group. 
Using the rating was the preferable way to establish rankings within a group because it 
fully used the information on the differences between "essential" and "very useful," 
between "somewhat useful" and "not at all useful." 
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There were several alternative ways of comparing the usefulness of items, one of which 
was to calculate the percentage of respondents who classified the item as either "essen­
tial" or "very useful." Using this percentage was quite handy in considering how useful a 
product designed for more than one group would be. For example, both "a calendar (of 
solar events)" and "lists of local lenders (etc.)" were examples of information products 
that would be designed for many groups to use. In comparing the two potential products 
as to usefulness, this method (calculating for each item the percentage of the respon­
dents who considered the item either "essential" or "very useful") provided a much more 
meaningful comparison than, for example, summing the ranks for all groups. 

2.3.6 Combining Results From Different Groups 

It should be pointed out that combining results from all solar process heat groups inter­
viewed will not provide unbiased estimates of the total solar process heat comrnWlity. 
First, the proportions of re~pondents from one group interviewed .in this study may not 
correspond to the proportion of such persons in the entire commW1ity. Second, the pecu­
liarities of each individual sample frame were responsible for varying degrees of bias for 
each group. Third, some of the important groups in the solar process heat community 
were not interviewed (see Section 2.2). 

Great care should be exercised in interpreting results from a combination of groups. It is 
too easy to get the impression that one product can fully meet the needs of all groups 
when, in fact, it may only partially meet the information needs of some of the groups 
involved. 

2.3. 7 Specific Inf <rmatim Products 

Several specific information products were included among the items for which useful­
ness was assessed. It is important that responses to these items not be interpreted as 
totally generic responses. People who gave "a bibliography of e-eneral readings on solar 
industrial process heat" a low rating may have done so either because of the level and 
content of the subject matter (i.e., general readings on solar process heat) or because of 
the format (i.e., bibliography). These people may or may not want bibliographies on 
other topics. 

2.3.8 Inf <rmatim Sources 

Another important question investigated how many respondents had used specific inf or­
mation sources. In using these results to plan how specific information is to be trans­
mitted, it will be essential to specify fully both the information products or services and 
the groups to be reached before making the final decision of which information channels 
are to be us~d. One cannot assume, for example, that the two or three top-rated sources 
should be used for all, or even most, of the information transmissions to the group. 

There were two other issues related to this questicn. The first was the decision not to 
ask respondents whether they had used SERI as an information source. The reasons. are 
discussed in Appendix D. 

The second issue concerned poosible bias in responses to the question "have you obtained 
any solar information directly from the U.S. Department of Energy?" The intent of the 
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question was to ·find out if respondents had contacted DOE directly for information, 
rather than if they had obtained DOE-produced information from other sources [such as 
SERI, National Technical Information Service (NTIS), Government Printing Office (GPO), 
National. Solar Heating and Cooling Information Center (NSHCIC), Regional Solar Energy 
Centers (RSECs), libraries, etc.]. There was, however, no assurance that respondents 
interpreted the question in this light. In cases where the response "directly from DOE" 
was high, there was the possibility that respondents were ref erring to information 
authored or funded by DOE but obtained from other sources. 
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SECTION 3.0 

INDUSTRIAL AND AGRICULTURAL PROCESS HEAT RFSEARCHERS 

3.1 DFSCRIPTION OF RFSPONDENTS 

3.1.1 Descriptim of Sample 

This section describes the results of two telephone studies to determine the needs of 
researchers for information on solar industrial and agricultural process heat. In one 
study 9 solar Industrial Process Heat (IPH) Researchers were interviewed; in the other, 9 
solar Agricultural Process Heat (APH) Researchers were interviewed. · 

The sample frame for IPH Researchers was constructed by reviewing the September 1978 
U.S. Department of Energy (DOE) Solar Energy for Agricultural and Industrial Process 
Heat (AIPH) Program Summary [3], and by searching the Current Research Information 
System (CRIS) [41, the Smithsonian Science Information Exchange (SSIE) [5], and the. 
Energy Research in Progress (RIP) [6] data bases. Only those projects in progress during 
some part of FY 1978 or FY 1979 were included. From the data. base searches, projects 
were identified by the terms solar process heat or IPH. APH projects were extracted by 
visual inspection of search output to identify those that were farm based (see below). 
Entries without contact names (i.e., principal investigator) were eliminated. Duplicates 
between this list arid any other lists of Researchers were eliminated on all other lists. 
No organization was sampled more than once within this group. After all adjustments 
were made, the 9 interview candidates were randomly selected from a sample frame of 
55 names. 

The sample frame for APH Researchers was constructed by reviewing the DOE AIPH 
Program Summary [3] and by searching CRIS [4], SSIE [5], and RIP [6] files. Only those 
projects in progress during some part of FY 1978 or FY 1979 were included. Selection of 
APH (rather than IPH) projects and duplicates were handled the same as described for 
the IPH Researchers. Duplicates were individuals' names rather than organizations, so 
that the same organization may still have been sampled more than once in this study. 
The same organization was sampled more than once within the APH Researcher sample 
frame (2 organizations occurred twice). After all adjustments were made, the 9 inter­
view candidates were randomly selected from a sample frame of 27 names . 

. Respondents. In making the telephone calls to contact the randomly-selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted it was verified that they had been involved in solar process heat research 
(industrial or agricultural, as appropriate for ·each group) and that they would be needing 
information on solar process heat within the next year. If they were not both involved 
and needing information, they were asked if they could ref er the interviewer to someone 
else in their organization ·who would be an appropriate respondent. If such a referral was 
made, a call was then made to this new candidate; if no intraorganizational referral was 
made, a new candidate was randomly selected from the sample frame. The results of 
this process may be seen in Table 3-1. 
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Table 3-1. COMPLETION OF INTERVIEWS: INDUSTRIAL AND 
AGRICULTURAL PROC~ HEAT (I/ APH) RESEARCHERS 

Number of Candidates 
Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate 

within three attempts or before interviews 
were completed 

Subtotal 

~ Contact attempted: invalid candidate (e.g.; in­
appropriate ffeld of interest, no telephone) 

TOTAL 

Sample frame er5or ratea (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

IPH APH 

8 8 
l l 
0 0 

3 0 

12 9 

4 0 

16 9 

25 0 
75 100 

Comparisons. For additional insight into the information needs and information habits of 
these two groups of solar Process Heat .H.esearchers, results from these groups are com­
pared to the results from all of the researchers interviewed in this study (All 
Researchers). The list of all the groups contained in All Researchers can be found in 
Table F-2 of Appendix F. In per for.ming any statistical comparisons, the totals for IPH 
Researchers and/or APH Researchers have been subtracted from the totals for All 
Researchers. The data for IPH Researchers, APH Researchers, and All Researchers can 
be found in Appendix F. 

3.1.2 Current Status of Respondents 

Role. Four of the !PH Researchers were employed by universities, 1 by the research cen­
ter of a large manufacturer, 2 by other manufacturers, and 2 by national laboratories. 
Seven of the APH Researchers were employed by universities, 1 by a U.S. Department of 
Agriculture (USDA) research center and 1 by another agricultural research center. 

Current activities of the IPH Researchers included three research projects: R&D in col­
lector design, applications for specific collectors, and the behavior and stat;>ility of salt­
gradient solar ponds used for water heating and refrigeration. Other activities 

· included: managing solar IAPH projects, demonstration of solar industrial process steam 
applications, development of concentrating collector tracking controls, designing and 
supplying collector systems, marketing and operating a commercial dehydrator, kiln­
drying malt, hospital laundry clothes drying, and "wind-collector" design. 
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Four of the 9 APH Researchers were currently involved with crop drying projects (corn, 
peanuts, fruits, and vegetables): research, exploration of concepts for solar drying, pilot 
tests of a variety of collectors, and testing of economic feasibility. Two were involved 
with agricultural space heating: animal shelters and evaluation of inexpensive collec­
tors. Other activities mentioned included: building greenhouses to provide heat, crop 
drying at commodity "terminal storage systems" using solid dessicants, solar coll.~ctors 
for fish drying, collecting data, and writing reports. 

Involvement. Seven of the 9 (78%) IPH Researchers said that they were "very involved" 
with solar process heat compared to 4 of the 9 (44%) APR.Researchers. This compares 
to 107 of the 181 (59%) All Researchers who were "very involved" with their respective 
solar technologies. 

· Informedness. Five of the 9 (56%) IPH Researchers considered themselves "very 
informed" compared to 4 of the 9 (44%) APH Researchers and 117 of the 181 (65%) All 
Researchers. 

Need for Information. All respondents ·indicated they would need information either on 
or off the job in the next year. Only 2 of the 9 (22%) APH Researchers indicated they 
would need .information on solar agricultural process heat outside the job while 8 
expected to need irif ormation on the job. IPH Researchers were not asked about off-the­
job information needs, as it was considered ~likely that they would respond affirma­
tively. Only one other group of Researchers interviewed in this study was as unlikely as 
were the APH Researchers to need off-the-job information. 

3.1.3 Backgrowid of Respmdents 

Four of the 9 IPH Researchers and 7 of the 9 APH Researchers held a PhD. The other 2 
APH Researchers held master's degrees, while 3 of the IPH Researchers held master's 
degrees and 2 held bachelor's degrees. In terms of proportion of advanced degree holders 
(beyond bachelor's), the IPH Researchers with 78% were more similar to All Researchers 
(80%), than were the APH Researchers with 100%. 

) 

Only 2 of the IPH Researchers had degrees granted _within the past 10 years_ and 7 from 
10-20 years ago. Four of the APH Researchers had received their most recent degree 
within the last 10 years, 3 from 10-15 years ago, and 2 over 25 years ago. 

Most (6) of the IPH Researche.rs held degrees in engineering (aer.onautical, chemical, 
mechanical, science). The remainder (3) held degrees in physics. Two respondents were 
currently teaching. Other professions described were: manager of solar projects, solar· 
manufacturer, project engineer, agricultural or mechanical engineer, process heat 
engineer, research administrator, and research associate. Five of the IPH Researchers 
had been in their current profession for 3-5 years, 1 for 6-10 years, and 3 of them for 
over 10 years. 

Most (7) of the APH group also had their most recent degrees in engineering (agricul­
tural, electrical). One held a degree in agronomy and 1 inf ood science. Five were cur­
rently educators (1 was a researcher as. well). Two respondents in this group gave their 
present profession as engineer, 1 as an agron~mist, and 1 as an expert in fruit and vege­
table harvesting operations. Two had been in their current profession for 5 years or less, 
3 for 6-10 years, and 4 for over 10 years. · 
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3.2 INFORMATION NEEDS OF RESPONDENTS 

3.2.1 Technical Areas 

IPH Researchers were asked to choose those areas of solar industrial process heat in 
which they were "particularly interested in obtaining information." Eight of the 9 were 
interested in "hot water," 7 of the 9 in "low-temperature steam" and "refrigeration." Six 
were interested in "hot air" and 5 in "high-temperature steam," but only 3 were inter­
ested in "direct heat." 

One IPH Researcher also volW1teered an interest in electrical cogeneration. 

When APH Researchers were asked to choose those areas of solar agricultural process 
heat in which they were "partic!:!1-arln inte.rested in obtaining information~" they were 
f'ound to be most interested (6 of the 9 in "grain drying" and "crop drying." Five of thP. 9 
were interested in "livestock shelter heating" and "food processing." They were least 
interested (2 of the 9) in "greenhouses." 

Four of the APH Researchers volW1teered that they were also interested in other areas: 
integration of solar and other renewable energy sources, water heating for farm buildings 
(including homes) (2), and design parameters f cr biomass heaters. 

3.2.2 Types of Inf a.-maticn 

Both IPH and APH Researchers were asked to name the information about solar process 
heat that was important for them to obtain. All 9 of the IPH Researchers volunteered 
one or more items of information which they considered important. Three respondents 
considered cost information important. Other items included: operating experience 
from other projects (world-wide inf ormatioo), current reports on other projects (perhaps 
in newsletter form), concentrating collectors, storage and desiccant materials, amount of 
heat required for various applications, ways to provide lower costs with solar ponds, cur­
rent opporttmities for IPH, and potential industrial partners. 

Eight of the 9 APH Researchers volW1teered one or more items of information which 
they considered important. Mentioneo were; basic enexgy data, economic AnAlysP.s, 
detailed meteorological data, poultry house heating, drying characteristi~s of gr11in, 
design parameters for air collectors, new hardware innovations, solar applications in food 
processing, up-to-date reference lists, solar collector designs, construction details, appli­
cations for agriculture, and f easiblity of APH systems. 

Informatioo that several IPH Researchers volW1teered they needed but were unahle to 
get included: results of other projects (including government- and private-sponsored and 
overseas), cost and performance, and good glazing materials. 

Several APH Researchers also volunteered that there was information they needed but 
were W1able to get. Two mentiooed weather and insolatioo data (with more frequent 
readings and for wider geographic areas). Also mentioned were information on mater.ials 
for solar system components, and standard design products and handbooks. 

Choice Between Specific Needs. A list of 11 types of solar proce~ heat information 
products and 13 or 14 types of solar process heat informatioo categories was read to each 
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respondent. Each respondent described the usefulness of each particular item by assign­
ing it a value of "essential," "very useful," "somewhat useful," or ·11not at all useful." The 
results are given in Fig. 3-1 for IPH Researchers and Fig. 3-2 for APH Researchers. For · 
the purpose of comparison, Fig. 3-3 displays the results fer All Researchers and is not 
limited to process heat information items, but cuts across solar research technologies. 

Both groups of Process Heat Researchers gave the cost information category high ratings 
as a class, including the following items in their f~ve top--rated information 
categories/products: 

. • Costs of installing and operating a solar process heat system compared to a con-
ventional system, 

• Cost and performance of systems, 

• Research in progress, 

·• Climatological data, and 
• A technical ~escription of how a particular system works. 

IPH Researchers also gave high ratings to: 

• System diagrams or schematics. 

APH Researchers also gave high ratings to: 

• Design handbooks, installation handbooks, or reference tables; and 

• Manual methods for sizing and predicting performance or costs. 

IPH Researchers assigned their lowest relative ratings to: 

• Educational institutions and other organizations offering courses, 

• A nontechnical description of how a particular system works; and 

• Institutional, social, environmental, and legal aspects. 

APH Researchers assigned the lowest relative ratings to: 

• How to market and sell solar systems; 

• ~ nontechnical description of how a particular system works; 

• Local building codes or other regulations; 

• Markt::ting statistics and sales projectiona; o.nd 

• Solar energy programs, research, industries, and markets outside the United 
States. 

Statistical tests indicated that for IPH Researchers differences between the six highest­
rated and three lowest-rated items were significant (P < 0.05). Similarly, differences 
between the seven highest-rated and five lowest-rated items for APH Researchers were 
statistically significant (P < 0.05). 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ol Information Rank Average Usefulness••• Number of Responses 

or Information Product• 
Some-

e, .. n- Ve,y ..... ·~· useful useful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 14) 13) (2) 

Information Categories: 

Research lnf9:rmatign Categ~ 

The state of 1111::! art 
8 0 6 3 

Researcn u'I progress l 2 5 2 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 3 2 4 3 
conventional system 

Cu::il:, a11tJ !Jl-!lltunrnnce. or 
systems 

2 5 2 

i!t9·ir9olflo ,,.,umatlal'\ Calllfiii4i'luu: 

Local Du,ldui~ codes or oth~r 
,egulal,ons a feeling sitfrl9 or 14 2 5 
installation of systems 

Climatological Q~(~ such as winrl. 3 ~ 4 J 
weather. or amount of ,unshin~ 

~g Information Categories: 
Marketing statistics and sales 17 0 4 4 projections 

Information on how to market and 
~ell ~ystcms 1nc:1ud1ng gU1delin8's Nil NA NA NA 
on obtaining financial support 

Other Information Categories: 
Fc111r:i:1rion8I institutions and other 
organizations offering related courses 24 .... 0 0 5 on system design or application 

Standards. specifications. or certifi-
17 

: : 2 5 cation programs fOr' equipment 
Institutional. social. environ-

22 0 0 9 mental. and legal aspects of 
system applications 

Expected major developments 
11 0 5 4 durinq the ne~I 10 vears 

Solar system programs. research. 
industries. and market:) outside 17 0 4 4 
the United Stales 

Tax credits. grants. or other 8 3 (l 6 
e~u11u111i..:. i111.:e11liveis 

Information Products: · 

Heterence Information Products: 

A bibliography of general readings 11 3 5 

A calendar of conferences and 8 programs 0 6 3 

A list of sources for information 11 0 5 4 

A hst nt technical experts 17 0 3 6 
Lists of local lender$. insv.rers. 

17 2 5 bullders. enginee,:s. i11slc1llt:HS. 
manufacturers.or distributors 

~P-fl¥e Information Products: 
A non-technical description of how 

23 0 0 7 a particular system works 

A technical description of how 
3 0 8 d µdr ucurar system worKt 

Sy~tcm dioq1·am~ vr :n:lic111alh:s 3 2 4 3 

12,.!)go lnlgr!!!atlon Products: 

System design tumUbooks. 1ns1a11a11on 
handbOoks. or reference tables 14 0 4 5 
Manual methods for sizing and pre• 

dieting the engineering performance 
or life cycle costs of systems 7 0 7 ? 

Computer models for sizing and pre• 
14 2 6 · dieting the engineering performance 

or life cycle costs of systems 

• Eacti sample frame ol users was Questioned on ,ntormalion and intormation prOC1uc11 in lhe conte•t ot 1t1ei, specific technology. For example, biomass Simple frames we,e 
asked about Na bibliography ol general readmgs on blomassN. ··a calendar ot upcoming biomass conferences and programs", e1c. 

Nol 
atall 

uaelul 
11) 

0 

0 

0 

0 

0 

NA 

4 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

•• Rank-Each,ntormallon proCIUCI wasassigneel a rank based on average usefulness. Thus. lhe product wilh the highes1 average usefulness was assigned the rank ol N1"; lhe product 
with the,lowes1 average uselu1ness would be ranked "25" where an items were asked. 111wo or more inlormalion products were tied lor 2nd. !hey were bolh assigned a "2N. The ne•t 
nrghesl ranking was !hen assigned a "4'.' 

••• Average uselulnesa was calculated by assigning the respcnses on a t-4 scale from a "4" ror "essen1ialN to a .. ,- tor "not very uselur. 

Figure _3-1. Usefulness of Selected Information Items: Industrial Process Heat Researchers 

24 

TR-751 



Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ol lntormalion Rank Average Usefulness••• Number of Responses 

or Information Product• Some-
Essen• .. .., ..... 

tlal useful uulul 
,.o 1.5 2.0 2.5 3.0 3.5 4.0 14) 13) 121 

loformatlon Categories: 

Research 1nrsumatla:n Categ9!!.u.i 

The state of the art 8 5 2 

Research in progress 3 2 5 2 

Cost lnfonnallon Cat~orles: 

Costs of installing and operating 
a solar system compared to a 

2 2 6 conventional- system 

Costs and performance of 3 systems 
2 5 2 

Slte-S~clllc Information Categories: 

Loc.:11 h1.1ildina codes or other 
22 0 0 7 regulations affecting siting or 

installation of systems 

Climatological data such as wind. 3 2 
weather. or amount of sunshine 

Marketing Information Categories: 
M..irkcting stot13tiC3 and soles 

22 0 5 projections 
Information on how to market and 

25 0 0 3 sell systems including guidelines -on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 20 0 7 
on system design or application 

Standards. specifications. or cerlifi- 9 3 5 
r.;1tion r,roor;:1:m,; for eriuipm1;1nt 

Institutional. social, environ-
mental. and legal aspects of 18 0 2 6 
system applications 

Expected major developments g· 3 5 during the next 10 year~ 
Solcwsystem programs. research. 
~ in'dustries. and markets outside 21 0 5 
the United States 

Tax c·redits. grants. or other 12 2 2 3 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography of general readings 12 3 4 

A calendar of conferences and 15 2 5 
programs 

A list of sources for information 9 3 5 

A 11!'11 nt IP.r.hn1r.RI P.Wl'\P.rt.'I 17 i 4 
Lists of local lenders. insurers. 

builders. engineers. installers. 15 3 3 
manufacturers.or distributors 

OescrtP-tlve Information Products: 
A non-technical description of how 

24 0 0 6 a particular system works 

A technical description ot how 
5 5 3 a particular system works 

System diagrams or schematic5: 18 0 2 6 

~,!lgn Information Products: 

System design handbooks, installation 
hanr1hnnkR, nr rnffmmr.:P. tAt,11!' 5 5 3 
Manual methods for sizing and pre-

dieting the engineering performance 
5 3 2 3 or lite cycle costs of systems 

Computer models for sizing and pre--
12 2 .6 dieting the engineering performance 

or life cycle cosls of systems 

• Fiu:n !lllmr,tP.: lr11mP. nl u:\Ar!I wH quP.!lllnnP.11 nn inlnrm111inn 11nr1 intorm,1,on prOGuctt in u,econtexl Ol lheir opccilic tcohnologv. For oxcmplc, biomas, sample frames ""era 
8!1),,P.f1 Abnut "a b1bhogr11riny nt gP.nP.rAI ,e,.io,ngs r,1n i,i,;,.m,in", "A r.AIP.nr1Ar ol upcoming t:uomas11 conloroncQG and progrcma ", eie. 

Not 
alall 
utelul 

11) 

0 

0 

0 

2 

0 

3 

6 

0 

0 

3 

2 

0 

' 2 

3 

0 

0 

0 

•• Aank-EAch1nlorma11on prc,ducl was assigned a rank base~ on average uselu1ness. Thus. !he prOducl wilh lhe highest average usefulness was assigned lhe rank ol "1": lhe product 
w1u, lhO 1owas1 average uselulness would be ranked "25" where all 11ems were asked II two or more intorma1ion prOducls were lied lor 2nd, thav were boo, assigned a·"2M. The noxl 
h1qncs1 ranking was lhan assigned a .. ,:· 

''' Avorago u111lulne11 was calcu1i11d by iH;gning lho re&poncoc on :i 1·'1 ccato from a "4" lor "e.uenllal" to a "1" lor 11 .-,i:,1 vii:',., u:i,.:,lul". 

Figure 3-2. Usefulness of Selected Information Items: Agricultural Process Heat Researchers 
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Question. #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or lntornialion Product• 

Information Categories: 

Research Information Categ~ 

The state of the art 

Research in progress 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
systems 

!lle•SP-eciflc Information CategOrieo: 

Local building codes or other 
re~utations affecting siting or 
inStallation of systems 

ClimatoloQical data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
u11 uUta1111ng l1nanc1al support 

Other lnlunnatlon Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specificat1ons, or certili­
c.ation programs for equipment 

Institutional. social. environ­
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Oular O'f&tom progromo. r12oiiarr.al°', 
industries. and markets outside 
tin.: Uuilt:!J OIUIC!.i 

Tax credits. grants. or other 
economic incentives 

lnlnrmatinn Products; 
Rateceoco tntocmat1n11.Pri,~.uc::1.~~ 

A hihliography of general readin~s 

A calendar of conferences and 
µ,ograrns 

A list of sources for information 

A list of tecnmcal experts 

Usrs of local tencJt:!ts. i11sufers. 
builders. engineers, installers, 
manufac.:turt:!rs,or distributors 

OescrlP-tlve Information Products: 
A non-technical description of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

Q_eJ!.lgn Information Products: 

System design handbooks. installation 

2 

4 

3 

20 

19 

23 

24 

17 

18 

5 

22 

15 

16 

10 

6 

11 

io 

25 

8 

13 

handbooks. or reference tables 12 
Manual methor1s fnr sizing and pre-

dicting the engineering performance 
or life cycle cdsts of systems 9 

C1·11nf)11l~r mrn11":I~ for :\ilino 11n'1 ore-
dieting the engineering performance 13 
or life cycle costs of systems 

1.0 1.5 

JR a 

2.0 2.5 30 3.5 4.0 

E•aen-
tlal 
(4) 

34 

Ve,y 
useful 

(3) 

93 

33 102 

32 

J9 

19 

34 

14 

3 

18 

13 

24 

13 

27 

1~ 

19 

23 

16 

12 

18 

14 

17 

30 

28 

70 

70· 

38 

55 

38 

0 

26 

55 

51 

88 

51 

44 

69 

79 

66 

39 

18 

84 

62 

67 

65 

51 

Sunn,- Not 
what alall 

uaelul 
(2) 

44 

39 

45 

49 

58 

46 

56 

7 

99 

53 

73 

51 

68 

52 

71 

67 

72 

56 

62 

63 

78 

65 

53 

62 

useful 
(1) 

9 

16 

14 

48 

28 

38 

8 

37 

26 

17 

48 

40 

l!l! 

22 

11 

27 

JY 

70 

16 

25 

31 

33 

40 

• Each sample trame ot users was questroned on inlorma1ion and informalion producis in lhe con1ed ol their specific technology. For eJtampre,biomass sample Ira mes were 
asked about "a bibhography ol general readings on biomass". "a calendar of upcoming biomass conferences and programs". e1c. 

· · Rank-Each,ntormation prOduCI was assigned a rank based on average usefulness. Thus, the prOducl with lhe highest average usefulness was assigned the rank ol "1·: the product 
w,th the lowest average usefulness would be ranked H2S" where au items were asked. II two or more inlormalion prOducts were tied for 2nd, they were both assigned a "2", The neJtl 
h,ghest ranking was then assigned a .. 4:' 

••• Average usefulness wa:; calculated by assigning the responses on a 1-4 scare from a .. 4 .. lor "essential" to a ·1" tor "not very useful", 

Figure 3-3. Usefulness of Selected Information Items: All Researchers 
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It should be noted that these lower-rated items were not necess~ily of no worth tQ these 
Researchers. For example, 1 of the 9 (11 %) APH Researchers thought "solar energy pro­
grams • • • outside the United States" was "essential." Thus, these information 
categories/products could be useful to some process heat Researchers, but were of a 
lower relative priority to each entire group. 

Statistical tests were also used to determine whether the IPH Researchers rated any of 
these information items significantly higher (or lower) than they were rated by the APH 
Researchers or by All Researchers. Some groups, however, tended to.give higher scores 
in general than did other groups. To compensate for this effect, these statistical tests 
compared the "relative rating" given by one group to the "relative rating" given by the 
other groups. The procedure for calculating the relative rating is described in Appen­
dix E. The average overall rating IPH Researchers gave to all items was 2.51; for APH 
Researchers it was 2.40; and for All Researchers, 2.41. 

In comparing the results for IPH Researchers with those for APH Researchers, IPH 
Researchers were found to give significantly (P < 0.05) higher ratings to "system dia­
grams or schematics" and significantly lower (P < 0.05) ratings to "educational institu­
tions." It was interesting to note that IPH Researchers were less interested in "system 
diagrams or schematics" than APH Researchers. 

IPH Researchers also gave significantly (P < 0.05) lower ratings than did All Researchers 
to "educational institutions." They gave somewhat higher ratings to "system diagrams or 
schematics" and "tax credits," but lower ratings to "state of the art" and "expected major 
developments." 

APH Researchers gave significantly (P < 0.05) higher ratings to "climatological datal' 
than All Researchers, and somewhat higher ratings to "standards" and "system design 
handbooks." APH Researchers appeared less interested, however, _in "state of the art" 
than were All Researchers. 

3.3 ACQUISmON OF INFORMATION BY RESPONDENTS 

3.3.1 Use of Selected Information Sources 

Process Heat· Researchers were asked which of 20 different potential sources of solar 
information they had used in the past few years. For this question the respondents were 
not asked if they had obtained information on solar process heat, but instead were asked 
if they had obtained any solar information from each specific source. Thus, the question 
sought to determine which information sources were the most familiar to respondents. 
The results for the IPH and APH groups are shown in Figs. 3-4 and 3-5. For comparison, 
Fig. 3-6 shows the results for All Researchers. 

'f'he information sources mentioned most often by IPH Reseai'cher·s were: 

• Workshops, conferences, or training sessions; 

• Periodicals, newspapers, or magazines; 

• An organizational library or a local library; 

• The Government Printing Office (GPO); 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

Periodicals, newspapers or ma!'.lazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association. (SEIA), including their publications 

t:on1ac1s wnn 11ro1ess1ona1s: 

An installer, builder, designer or manufacturer of solar systems 

Workshops. conferences or training sessions 
I 

ntormalion Services•: 

Your organizational library or a local library 

A commercial data base; for example, Lockheed, SDC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

Nation.ii Technical Information Service (NTIS) ... 

Technical Information Center at Oak Ridge (TIC) 

G ovcrnment Soler-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 0% 

State ~neryy or ~olar Offices 

0 ther: 

Some other state or local government office or publication 

A Pv.blic utility company 

Services and centers whose primary purpose is to disseminate information. 
The~e data are based upon a total of 9 r.espondents. 
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Figure 3-4. Use of Selected Information Sources: Industrial Process Heat Researchers 
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Question #11. · In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 

p 
: ' : : 

ublic Media: : : 
' 

: 
Radio or TV Not Asked ' : 

' ' ' I ' ' Periodicals. newspapers or magazines 
I ' 

Private Solar-Involved Organizations: ' ' I 
I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International ' ' ' 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy ; ' I 
Industries Associ_ation (SEIA). including their publications I ' ' ' ' Contacts with Professionals: ' ' 

' ' I 
' An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 
I 

I ' 
nformation Services•: 

I ' ' ' I 
' ' ' 

Your organizational library or a local library 

~ 
I I 

A commercial ·data base: for example. Lockheed. SOC. BAS ' I I 

' ' 
I 

' ' ' I 

' ' 'Smithsonian Science Information Exchange (SSIE) I ' ' ' : ' 
I 

' ' A Federal libra\y or information center: for example, the National 
Agricultural Library or the Environmental Data System I : : 
The Government Printing Office (GPO) 

I : 
National Technical Information Service (NTIS) ; 

' : 
Technical Information Center at Oak Ridge (TIC) ' ' I 

overnment Solar-Involved Organizations 
I : 
' ' G 
' ' ' ' ' I 

Directly from the U.S. Department of Energy 

' ' 
Notional Solar Heating & Cooling Information Center ' ' : ' ' I 

' ' Regional Solar Energy Centers ' ' 
' I ' 

' ' State Energy or Solar Offices 

' ' ther: ' ' 0 
' 

I 

' Some other state or local government office or publication ' ' I ' 
' ' ' A public utility company 

' I ' 
ources for this specific sample fram_e••: ' 

' ' s 
I 

I ' u SDA, including the Cooperative Extension Service 

I ' ' 'I ' I 

' I 

' I ' ' I I 

' ' ' 
' ' 
' ' ' ' 

Services and ccntcro whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local or 
national office of the u.::.. Uepartmenr ot AQriclllture, lnr.li1c11ng Exltmsiu111:1111,J Fur,;,~lly." · 
These data are based upon a total of 9 respondents, 

Figure 3-5. Use of Selected- Information Sources: Agricultural Process Heat Researchers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes 

0 10 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazinc5 

Private Solar-Involved Organizations: 

Private· solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar E;n~rgy 
Industries Association (SEI~). inciuding their publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systemR 

Workshops, conferences or training sessions 

Information Services•: 

Your organizational library or a local library 

A commercial data base; for example. lockheed,.SDC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technic;,il Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

0 _!!!!!': 

Some other state or local government office or publication 

A ptrhlir: 1.1tili\y company 

,, 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total of 181 respondents. 
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Figure 3-6. Use of Selected Information Sources: All Researchers 
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• National Teclmical Information Service (NTIS); 

• Technical Information Center (TIC); 

• Directly from DOE; 

• The International Solar Energy Society (ISES); and · 

• An installer, builder, designer or manufacturer of solar systems. 

Those mentioned most often by APH Researchers were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or training sessions; 

• An organizational library or a local library; 

• .USDA; 

• State energy or _solar offices; 

• A federal library or information center; 

• GPO; and 

• DOE. 

The information sources mentioned least often by IPH Researchers were: 

• Regional Solar Energy Centers (RSECs), 

• Smithsonian Science Information Exchange (SSIE), 

• National Solar Heating and Cooling Information Center (NSHCIC), 

• Radio or TV, and 

• A commercial data base. 

The information sources used lea.st often by APH Researchers were: 

• · A commercial data base, 

• 8olar .Energy Industries As.sociatlon (SEIA), 

• SSIE, 

• Some other state or local government office or publication, 

• NTIS, and 

• TIC. 

The most interesting difference was the mu~h lower use of SEIA, NTIS, and TIC by the 
APH Researchers. 

3.3.2 Membership in Solar-Interested Organizatims 

Eight of the 9 IPH Researchers studied were members of a professional, -technical, or 
other 01·ganization with an interest in solar enegy. The organizations (and the numbers of 
times mentioned) were: · · 
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• · American Association of Physics Teachers, · 

• American Institute of Chemical Engineers, 

• American Physical Society (2), 

• American Society of Agricultural Engineers (ASAE) (2), 

• Am~ri~·an Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE), 

• American Society of Mechanical Engineers (3), 

• California Solar Energy Association, 

• Institute of Electrical and Electronics Engineers (IEEE), 

• ISES (2), 

• National Society ot' .Professiooal Engineers (NSPE), 

• Northern California Solar Energy Association, 

• Optical Society of America (2), and 

• SEIA. 

Also mentioned was "ISE" [Institution of Structural .Engineers (British) or International 
Society of Electrochemistry], an organization which could not be verified by the authors. 

All of the 9 APH Researchers studied were members of professional, technical, or other 
organizations with an ~nterest in solar energy. These organizations (and the number of 
times mentioned) included: 

• ASAE (6), 

• American Society for.Engineering Educatioo, 

• ASHRAE (2), 

• IEEE, 

• ISES (2), and 

• NSPE. 

Also mentioned were "Food Technicians" and "POA," organizations which could not be 
verified by the authors. 

3.3.3 Expastre to Publicatims Qll Solar Energy 

During the past 6 months, 8 of the 9 IPH Researchers and all 9 of the APH Researchers 
had read publications which include.d information on solar process heat. The publications 
which the IPH Researchers identified (and the number of times mentioned) "included: 

• DOE reports, 

• ISES publications, 

• NTIS publications (including "Daily Reports") (2), 

• Solar Energy Research Institute (SERI) reports, 
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• Solar Age (4), 

• Solar Energy (3), and 

• Solar Engineering. 

Also mentioned were an "AICG Paper," "industrial heat publication," "Industrial Process 
Heat," "ISSE," and "Oakland, California paper." These publications could not be verified 
by the authors. · 

The publications which the APH Researchers could identify (and the number of times 
mentioned) included: 

• ASAE Transactions (2), 

• ASHRAE Journal, 

• DOE reports, 

• Energy Digest, 

• ISES publications(2), 

• Solar Energy(2), 

• SERI publications, 

• Solar Grain Drying Symposium Proceedings (USDA, DOE), and 

• Symposium on Peanut Drying, Forages, and Tobacco (USDA, DOE). 

Also mentioned were publications which could not be verified by the authors. These 
included "AES Journal," "Solar (ENIS)," and "Solar Heating of Greenhouses." 

3.3.4 Use of Special Acguisitim Methods 

The respondents were asked whether they had obtained any information (not just process 
heat or solar energy) in the past year by computer terminal, by Computer Output Micro­
form (COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Three 
of the 9 (33%) IPH Researchers had used computer terminals, compared to 4 of the 9 
(44%) APH H.esearchers and oi of the 181 (:i4%) All Researchers. While none of the APH 
group had used COM, 1 (11 %) of the IPH group had, as had 16 of the 181 (9%) All 
Researchers. In addition, more (4 or 44%) of the IPH Researchers than APH Researchers 
(3 or 33%) had used other microforms, compared to 72 of the 181 (40%) All Researchers .. 

3.4 SUMMARY AND COMMENTS 

. Two types of solar process heat researchers were interviewed: solar industrial process 
heat researchers were asked about solar industrial process heat information, and solar 
agricultural process heat researchers were asked about solar agricultural process heat 
information. The IPH Researchers had somewhat lower levels of education than did APH 
Researchers, but the majority still held advanced degrees. IPH Researchers were 
employed by· universities, manufacturers, and national laboratories; APH Researchers 
were employed by universities and research centers. The IPH Researchers tended to be 
both more involved with and more informed about solar process heat than did the APH 
Researchers. 
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Both groups of Solar Process Heat Researchers attributed the greatest utility to infor­
mation on: 

. 
• Costs of installing and operating a solar process heat system compared to a con-

ventional system, 

• Costs and performance of solar process heat systems, 

• Solar process heat research in progress, 

• Climatological data, and 

• A technical description of how a solar process_heat system works. 

Both groups gave low ratings to "a nontechnical description." IPH Researc.hers also did 
not find "educational institutions" or "institutional ••• aspects" verv useful. APH 
Researchers were not very interested in marketing information, "local 'building codes," 
or " programs ••• outside the United States." 

IAPH researchers had recently obtained inf ormaticn from "periodicals, newspapers, or 
magazines," "workshops, conferences, or training sessions," libraries, and DOE. The IPH 
group also reported recent use of GPO and NTIS, while fer the APH Researchers, state 
energy and solar offices and USDA were important sources of solar information. It was 
interesting to note that at least 6 of the 9. IPH Researchers had used SEIA, NTIS, and 
TIC, but that APH Researchers generally had not (a maximum. of 3 of the 9). Most of 
these Researchers belonged to organizaticns which also acted as information ·sources, 
most importantly: ASAE, ASHRAE, ISES, and ASME. Nevertheless, there was a substan­
tial body of information which these researchers felt they could not obtain. 
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SECTION 4.0 

CONCENTRATING COLLECTOR MANUFACTURER REPRESENTATIVE, 

4.1 DESCRIPTION OF RESPONDENTS 

4.1. l Descriptim of Sample 

This section. describes the results of a telephone study to determine the needs of manu­
facturers of concentrating collectors, solar thermal electric power equipment, reflec­
tors, or refractors for information on solar energy. A total of 8 representatives of such 
manufacturers were interviewed; in this report they will be ref erred to as Concentrating 
Collector Manufacturer Representatives. Concentrating Collector Manufacturer Repre­
sentatives were asked about their involvement in solar energy in general, rather than in 
process heat specifically. Thus, results in this section for those questions which deal 
with a specific technology differ somewhat in context from those in other sections of 
this report. 

The sample frame for Concentrating Collector Manufacturer Representatives was con­
structed from two sources. The MITRE Solar Energy Technical Information Dissemina­
tion Pro am. Reference Director : Solar Thermal Power [7] listed manufacturer/ 
distributors under commercializers. T.he second source was the Solar Energy Informa­
tion Data Bank {SEIDB) Manufacturers Data Base L8J which included manufacturers of 
concentrating collectors, solar thermal electric power equipment, reflectors, and refrac­
tors. Products specified for these manufactlll'ers were one· or more of the following: 
parabolic trough collectors, focusing solar collectors, parabolic dish collectors, tracking 
or nontracking concentrating collectors, vacuum tube collectors, linear trough collectors, 
compound parabolic concentrating collectors, solar thermal systems, reflectors, refrac­
tors, or alzak reflectors. Manufacturers with no contact name and duplicates with all 
other manufacturer's sample frames were eliminated. After all adjustments were made, 
8 interview candidates were randomly selected from a sample frame of 80 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached .. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that the company they worked for really was a "Concen­
trating Collector Manufacturer" and that they would be needing information on solar 
energy within the next year. If they were not both involved and needing information, 
they were asked if they could ref er the interviewer to someone else in their organization 
who would be an appropriate respondent. If such a referral was made, a call was. ·then 
made to this new candidate; if no intraorganizational referral was made, a new candidate 
was randomly selected from the sample frame. The results of this process may be seen 
in Table 4-1. · 
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Table 4-1. COMPLETION OF INTERVIEWS: CONCEN'rn.ATING COLLECTOR 
MANUFACTURER REPRESENTATIVES 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate terminatim 
Contact attempted: could not reach candidate within three 

attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid ·candidate (e.g.; inappropriate 
field of interest, no telephone) 

TOTAL 

Sample frame err,or ratea (Percent) 
Completion rate (Percent) · 

ainvalid candidates divided by TOTAL 
· bcompleted interviews divided by Subtotal 

Number 
of Candidates 

4 
4 
0 

1 

9 

5 

14 

36 
89 

Comparisons. For additimal imight into the inf ormatim needs and the information 
habits of these representatives of Concentrating Collector Manufacturers, results from 
this group are compared to results from representatives of Total Nonconcentrating Col­
lector Manufacturers (see Section 5.0) and representatives of All Manufacturers. In per­
forming any statistical comparisons, the totals f cr Concentrating Collector Manufacturer 
Representatives have been subtracted from the totals J or All Manufacturer Representa­
tives. The data for Concentrating Collector Manufacturer Representatives, Total Non­
concentrating Collector Manufacturer Representatives, and All Manufacturer Represen­
tatives can be found in Appendix F. 

4.1.2 Current Statm of Respmdents 

Role. The 8 Concentrating Collector Manufacturer Representatives were involved in the 
production of the following types of collectors: parabolic trough (3), evacuated tube (2), 
semicircular trough, V-:trough, and compound parabolic. Three also manufar.t11rP.<'I hot 
water systems, 2 manufactured space heating systems, and 1 each manufactured space 
cooting · systems, llne focus concentrators, power tower plants,' and heliostats. Some 
Concentrating Collector Manufacturer Representatives were also involved in the manu­
facture of: heat pumps (2); steam supply systems; decentralized. power plants; educa­
tional aids; irrigation systems; radiation measurement devices; large wi'nd turbine gener~ 
ator systems; and solar cell panels, modules and array fields. 

Involvement. Seven of the 8 (88%) representatives of Concentrating Collector Manufac­
turers felt that they were "very involved" in solar energy and 1 felt he/she wa·s "moder­
ately involved." In comparison with Total N onconcentrating Collector Manufacturer 
Representatives [23 of the 29 or 79% "very involved" in active solar heating and cooling 
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(SHAC)] and All Manufacturer Representatives (77 of the 96 or 80% "very involved" in 
their respective technologies), the level of involvement by Concentrating Collector Man­
ufacturer Representatives was not significantly different. 

Informedness. Representatives of Concentrating Collector Manufacturers felt they were 
very well informed, with 7 stating that they were "very informed'' and 1 "moderately 
informed." The level of informedness by Concentrating Collector Manufacturer Repre-: 
sentatives did not significantly differ from that of Total Nonconcentrating Collector 
Manufacturer Representatives (26 of the 29 or 90% "very informed") nor All Manufac­
turer Representatives (72 of the 96 or 75% "very informed'~). 

Need for Information. All respondents indicated they would need information on solar 
energy on the job during the· next year. Three of the 8 (38%) also expected to need 
information on solar energy outside the job, which was slightly lower than both the Non­
concentrating Collector group (16 of the 29 or 55%) and All Manufacturer Representa­
tives (47 of the 96 or 49%). 

4.1.3 Be.ckgrotmd of Respondents 

Four of the 8 (50%) representatives of Concentrating Collector Manufacturers held bach­
elor's degrees, three (38%) held master's degrees, and one held a doctoral degree. More 
Concentrating Collector Manufacturer Representatives (50%) had advanced degrees 
(beyond bachelor's) than Total Nonconcentrating Collector Manufacturer Representatives 
(20%). ,The degree field most common to the representatives of Concentrating Collector 
Manufacturers was engineering, with such degrees received by 7 of the 8 (88%) respon­
dents. The one remaining degree was in business. Engineering degrees were also most 
common for Total Nonconcentrating Collector Manufacturer Representatives; however,. 
the proportion was significantly lower at 8 of the 27 (30%). One Concentrating Collector 
Manufacturer Respresentative received his/her most recent degree over 60 years ago, 4 
were received 20-30 years ~o, and 3 were received 10-20 years ago. No degrees were 
received within the past 10 years, differing from Total Nonconcentrating Collector.Man­
ufacturer Representatives, where 10 of the 21 (48%) of those citing dates had received 
degrees within the past 10 years. 

One of the representatives of Concentrating Collector Manufacturers had been in his/her 
current profession for 2 or fewer years, 1 for 3-5 years, 1 for 6-10 years, and 5 for over 
10 years. Although the length of current professional experience was slightly longer than 
that of Total Nonconcentrating Collector Manufacturer Representatives and All Manu­
facturer Representatives, the difference was not statistically significant. When asked 
about their current profession, all 8 Concentrating Collector Manufacturer Representa­
tives said they were in managerial, administrative, or· executive positions. Two of the 
respondents specifically mentioned working in marketing, 1 in product development, and 
1 in operations. 

4.2 INFORMATION NEEDS OF RE,PONDENTS 

4.2.1 Technical Areas 

Representatives of Concentrating Collector Manufacturers were asked to choose those 
areas in which they were "particularly interested in obtaining information" from a list of 
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selected technical areas of solar energy. All 8 of the respondents were interested in 
"energy storage" and 7 of the 8 were interested in "photovoltaics," "agricultural process 
heat," and "industrial process heat." Six were interested in "SHAC" and 5 in "solar 
thermal electric power." (See Secticn 4.1.1.) 

4.2.2 Types of Inf ormatim 

Representatives of Concentrating Collector Manufacturers were asked to name the 
information about solar energy that was important for them to obtain. All 8 of the Con-

. centrating Collector Manufacturer Representatives volunteered one or more items of 
information which they considered important. Four felt information on government 
progress (planning, funding, cycles, program pricrities, legislation, and state and federal 
tax incentives) was important. Also mentioned were cost information (2), marketing 
information (2, including 1 mentiCll of "where to sell"), and information on internRtional 
programs (2, including 1 mention of "programs such as IEA involvement in Germany in 
small central receiver development"). Other topics included: new jnnovations, new 
inventions, technical information on system installations, and global insolation data on an 

.· hourly basis. 

information that the Concentrating Collector Manufacturer Representatives~volunteered 
they needed but were unable to get included: performance data; actual savings on .solar 
hot water, space heating and space cooling· systems; and marketing information on proj-
ects and installations completed on an annual basis. · 

Choice Between Specific Needs. A list of 11 types of solar energy information products 
and 14 types of solar energy information categories was read to each respondent. Each 
respondent described the usefulness of each particular item by assigning it a value of 
"essential," "very useful," "somewhat useful," or "not at all useful." The results are given 
in Fig. 4-1. For the purpose of comparison, the results fer All Manufacturer Repr4:!sen­
tatives (Fig. 4-2) are also provided. The results for Total Nonconcentrating Collector 
Manufacturer Representatives are presented in Section 5.0. 

Concentrating Collector Manufacturer Representatives selected economic information 
(including tax credits and costs) as most important. Their seven top-rated information 
categories/products were: 

• Standards, specifications, or certificatioo programs; 

• Tax credits, grants, or other economic incentives; 

• Costs and performance of systems; 

• Climatological data; 

• Research in progress; 

• Costs of installing and operating a solar system compared to a conventiooal sys­
tem; and 

• Marketing statistics ~d sales projections. 

Total Nonconcentrating Collector Manufacturer Representatives also rated most of these 
information categories/products among their most important_ items. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ot lnlormalion Rank Average Usefulness••• Number of Responses 

or lnlormalion Product• 
Some-

Essen· Very what 
llal useful uselul 

,.o 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research Information Categories: 

The state of the art 8 4 3 

Research in progress 5 5 2 

Cost lnform~gorles: 

Costs of installing and operating 
a solar system compared to o 5 2 4 conventional, system 

Costs and performance of 
3 6 SySltl'1f1S. 

Site-Specific Information Categories: 

Local building codes ·or other 
regulations affecting siting or 
installation of systems 

12 2 3 

Climatological data such as wind. 3 3 3 weather. or amount of sunshine 

~g lntnrmotlon Cotcgorlcs: 

Marketing statistics and sales 5 2 3 projections 3 
Information on how to market and 

12 sell systems including guidelines 3 4 
on obtaining financial support 

Other Information Categories: '• 
Educational institutions and other ' organizations offering related courses 23 0 2 3 on system design or application 
Standards. specilicr1tinn~. nr r:P.rtili-
cation programs for equipment 5 

Institutional. social. environ-
mental. and legal aspects of 20 0 3 4 system applications 

. Expected major developments 
14 

,. 
during the next 10 years 0 4 4 

Solar system programs. research. 
14 industries. and markets outside 3 3 

the United States 

Tax credits. grants. or other 3 4 economic incentives 

Information Products: 
Roforonco lnformalion Products: 

A bibliography of general readings 24 0 0. 6 

A calendar of conferences and 
programs 8 2 2 4 

A list of sources for information 18 0 4 3 

A list ot technical experts 8 ~ 

Lists of local lenders. insurers. 
builders. en~ineers, installers. 14 0 5 2 
manufacturers.or distributors 

OescriP-:tive Information Products: 
A non-technical description of how 

24 0 4 a particular system works 

A technical description of how 
14 0 5 2 a particular system works 

System diagrams or schematics 20 0 3 4 

Q!,!Jgn lntgrmatlon Producls: 
' ' Sy•l•m no•ion hAnr1bnnko. inorallalion 

handbooks, or reference tables 20 0 4 2 
Manual methods tor sizing and pre• 

dieting the engineering performance 8 5 
or life cycle costs ot systems 

Compuler models for sizing and pre-
18 0 5 dictino thA P.noinP.P.rino r,Arfnrmance 

or lite cycle cosls of syslems 

• Each sample frame ol users was questioned on inlormalion and inlormalion produc1s in !he con1u1 01 their specific technology. For example. biomass sample frames were 
asked about "a bibliography of general readings on biomass". "a calendar ot ul)Coming biomass conferences and programs", e1c. 

Nol 
atall 

useful 
(1) 

0 

0 

0 

2 

0 

0 

3 

0 

0 

2 

0 

3 

2 

2 

• • Rank-Eachinlormation produc1 was assigned a rank based on average usefulness. Thus, !he producl wllh !he highest average usefulness was assigned the rank ot "1": Iha oroduc1 
with the lowest average uselulness would be ranked M25" where ell items were asked. ti 1wo or more inlorma1ion products were tied lor 2nd. tney were both assigned a "2", The neitl 
hiQl'lllrt ran\'lng IIIH lhliln UtiQnilltt 8 ".i" 

•• • Avorago useluln111 was calculated by assignino the riJ"•Mn1e• nn A 1-4 ~r.AIP. frnm A "4" lnr "Ri'l'IAnti11I" In A "1" lnr Mnol very useful", ' 

Figure 4.1. usefulness of Selected Information Items: Concentra'ting Collectors 
Manufacturer Rv1,1rviientatlves 
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Question #8. I will read a list of potential information or Information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

.. 
lype ol Information Rank Awerade Uaetulneaa••• Number of Response, 
or Information Producr Somo-

E ... n. .. .,. .... , 
U.I UNfut UNful 

1.0 1.5 2.0 2.5 3.0 ... 4.0 (4) (3) (2) 

nformatlon Categories: ' ' I 
' ' I I ' ' I 

' 
I 

I ' ' I Reaearch Information Categ~ ' ' i 
The state of tho art 6 ' I 23 34 2G 

: ; I : I 

Research in progress 5 22 38 26 
' ; ' ' Coat Information C•t!HI!!!'.!!!; ' I ' I I ' 

Costs of installing and operating ' 
I 

' I I 

a solar system compared to a 4 ' 19 43 23 conventional.system 
: I : i : Coste and performance of ' 19 44 26 3 I 

systems 
' ' 

' ' ' : ! 
ilrte-S-lllc Information CataaortH: ' ' ' 

I ' ' ' 
I 

Local buih.Jiny c..;ud~s ur ulhtH ' I 

rf:!YUIHIIUIIS 3111:!CIIIIY SILIIIY UI IJ : 21 n 23 
installation of systems 

I : 
Climatological data such as wind, 8 : 28 28 20 weather. or amount of sunshine 

' ' ; : ' ' 
' : ' Martc.etlng Information C1tegorle1: ' : I ' 
' : ' I 

Marketing statistics and sales ' ' projections 8 I 22 30 34 
I 

Information on how to market and ' 
I 

sell systems including guidelines .17 ·,, I 22 17 33 
on obtaining financial support : ' I ' ' Other Information Catt;orlea: : 

' ' I : 
Educational jnstitutions and other ' ' 

I : organizations offering related courses ' 8 15 43 23 ' on system design or application I 

Standards. specifications. or certifi- ' ' 29 28 31 2 cation programs for equipment 
' Institutional, social. environ- : ' ' ' ' mental. and legal aspects of 22 ' 9 24 41 

system applications 
' : ' ' Expected major developments ' 

· during the next 10 years 
7 19 36 33 

Solar system programs. research, : : 
industries, and markets outside 20 14 25 34 
Un:! U11it~d States ' : : 

Tax credits. grants, or other l ~o 41 15 cconomie i"oantivoo ' 
' : ' 1n1orma11on Products: I : I 

' 
Reference Information Product1: 

I 
I ' 52 24 : 5 14 A bibliography of general readings 

A r.AlenrtRr of conferences and 18 10 33 36 
programs : ' 

A list of sources for information 16 10 37 34 
I 

A list ot technical experts 19 11 30 3/i 
Lists of local lenders. insurers, : ' DUilO&rB, engineers, 1nsta11ars, 10 19 36 27 

mElnufar.lurers,, nr distributors 
' I I 

DeacrlJ!tlve Information Product1: ' : 
A non-technical description of how : ' ' 25 ' 3 13 32 a particular system works ' 
A technical description of how : ' ' 

a J'•rtimwlar 1y1t1l'l'l wuha 11 13 46 26 
: : : I 

Sy;tem (1i;aorilmi; ('Ir ~r.hi:tm;itir.; 14 
I 5 44 3q 

: ' ' ' 
I 

QJJlPD 1n1prma11on Producta: ' ' ' 
I 

' ' j System design handbooks. installation ' ' handbooks, or reference tables 15 9 40 33 ' Manual methods for sizing and pre- : ' 
I 

dieting the engineering performance : ' ' 
or life cycle costs of systems 12 19 34 26 

Computer models for sizing and pre- : : ' : 29 dieting the engineering perf~rmance 21 ~ ' 8 33 
or life cycle costs of systems ' : 

• Each sample frame ol users wu questioned on lntormalion and lnlormalion products in the context ol thelr specilic technology. For example, biomass sample frames were 
asked about "1 bibliography ol general readings on biomass", "a calendar ol upcoming biomasa conlerencn and programs", etc. 

Nol 
at all 

UNfut 
(1) 

10 

9 

8 

6 

19 

19 

9 

23 

30 

8 

21 

8 

23 

9 

24 

16 

14 

19 

13 

20 

12 

7 

14 

16 

25 

'' R1nk-Eachinform1tion product was assigned e rank ballcl on average usefulness. Thus. the proClucl with the highes11ver1ge usefulness was assigned 1ne rank of "t": the product 
with lhe lowest average uselutness would be ranked "25" where all Items were asked. II two or more lnlormallon products were lied for 2nd, !hey were bolh a11igned a "2". The next 
highesl ranking was lhen assigned a "4:' 

''' Average usefulness was calculaled by assigning the responses on 1 1 ~ scale from a "4" for "essential" to a "1" lor "not very useful", 

.F.!,Gur;e 4-2 . .. Uae.ful~e11 of Se_lected. lnfo~~~tlo~ It~~~~ A!I Manuf111ct1;1!!9r ~·.e_r~aentatlvea 
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Representatives of Concentrating Collector Manufacturers assigned the lowest relative 
ratings to: 

• A bibliography of general readings, 

• A nontechnical description of how a particular system works, and 

• Educational institutions and other organizations offering courses. 

These three information categories/products were identical to those rated lowest by 
Total Nonconcentrating Collector Manufacturer Representatives. 

Statistical tests indicated all seven of the top categories/products were rated signifi­
cantly (P< 0.05) higher than were the three lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
Concentrating Collector Manufacturer Representatives. For example, 3 of the 8 (38%) 
Concentrating Collector Manufacturer Representatives thought "institutional • . .. 
aspects" was "very useful." Thus, these information categories/products could be useful 
to some Concentrating Collector Manufacturer Representatives but were of a lower rela­
tive priority to the entire group. 

Statistical tests were also used to determine whether the representatives of Concen­
trating Collector Manufacturers rated any of these information items significantly higher 
(or lower) than they were rated by the representatives of Total Nonconcentrating Collec­
tor Manufacturers and representatives of All Manufacturers. Some groups, however, 
tended to give higher scores in general than did other groups. To compensate for this 
effect, these statistical tests compared the "relative rating" given by one group to the 
"relative rating" given by the other groups. The procedure for calculating the relative 
rating is described in Appendix E. The average overall rating Concentrating Collector 
Manufacturer Representatives gave to all items was 2.57; for Total Nonconcentrating 
Collector Manufacturer Representatives it was 2.42; and for All Manufacturer Represen­
tatives, 2.51. 

In comparison to Total Nonconcentrating Collector Manufacturer Representatives, Con-
centrating Collector Manufacturer Representatives were found to rate the importance of \ 
"lists of technical experts" significantly (P < 0.05) higher. They also appeared to give a 
higher priority to "climatological data," "solar energy programs .•• outside the United 
States," "a calendar of conferences and programs," and "manual methods" while giving a 
relatively lower priority to "lists of local lenders, insurers (etc.)" and "system dia­
grams." In comparison to All Manufacturer Representatives, the irif ormation needs of 
Concentrating Collector Manufacturer Representatives did not significantly differ. 
However, the _Concentrating Collector Manufacturer Representatives did appear to value 
more highly "lists of technical experts" and "calendars." 

4.3 ACQUISD10N OF INFORMATION BY RE>PONDHNTS 

4.3.l Use of Selected Inf <rmatim Sources 

Representatives of Concentrating Collector Manufacturers were asked which of 20 dif­
ferent potential sources of ·solar information they had used in the past few years. For 
this question the respondents were asked if they had obtained any solar information from 

41 



.. 

S =~1,;w;
1 
______________________ TR_-_751 -~ ~ 

each specific source. Thus, the question sought to determine which information sources 
were the most familiar to the respondents. The results are shown in Fig. 4-3. For the 
purpqse of comparison, the results for All Manufacturer Representatives (Fig. 4-4) are 
also provided. The results for Total Nonconcentrating Collector Manufacturers are pre­
sented in Section 5.0. 

The information sources mentioned most often (at least 6 of the 8) by representatives of 
Concentrating Collector Manufacturers were: 

• An installer, builder, designer, or manufacturer; 

• A federal library or information center; 

• Periodicals, newspapers, or magazines; 

• International Solar Energy Society (ISRS); 

• Solar Energy Industries Associaticn (SEIA); . 

• Workshops, conferences, or training sessions; 

• The Government Printing Office (GPO); 

• Directly from the U.S. Department of Energy (DOE); 

• State energy or solar offices; and 

• An organizational or local library. 

Similarly, with the exception of ISES, Total Nonconcentrating Collector Manufacturer 
Representatives also listed the same information sources most often. 

The information sources mentioned least often by representatives of. Concentrating Col­
lector Manufacturers were: 

• Smithsonian Science Information Exchange (SSIE), 

• Radio or TV, 

• A commercial data base, 

• National Solar Heating and Cooling Information Center (NSHCIC), and 

• Kegional Solar Energy Centers (RSECs). 

Total Nonconcentrating Collector Manufacturer Representatives also did not make much 
use of SSIE nor "a commercial data base." In comparison to Total Nonconcentrating Col­

. · lector Manufacturer Representatives, significantly {P < 0.05) more Concentrating Col­
lector Manufacturer Representatives had used "a federal library or information cenler" 
and significantly fewer had used NSHCIC. 

4.3.2 Membership in Solar-Interested Organizatims 

Six of the 8 representatives of Concentrating Collector Manufacturers studied were 
members of a professional, technical, or other organization with an interest in solar 
energy. These organizations (and the number of times mentioned) included: 

• American Institute of Aeronautics and Astronautics .(AIAA) (2); 

• National Security Industrial Association, Energy "panel; 

42 



Question #11. In the past few years, have you obtained any type of solar information fr~m any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

Periodicals, newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter o.- national 1·,eadquar te.-s of International. 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA), including their publications 

Contacts with Professionals: 

An installer, builder, designer or manufacturer of solar systems 

Workshops, conferences or training sessions 

Information Services•: 

Your organizational library or a local liprary 

A commercial data base; for example, Lockheed, SOC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Ser.vice (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

0 ther: 

Some other state or local government office or publication· 

A public utility company 

Services and centers whose primary purpose is to disseminate information. 
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' Figure 4-3. Use of Selected Information Sources: Concentrating Collectors Manufacturer 
Representatives 
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Question #11. In the past few years, have you obtained any type of solar Information from any of the following sources? 

Information Sources 

Public Media: 

Radio or TV 

Periodicals, newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publications 

,cppfacts w1thJ~r..ntesslnn111s: 

An installer, builder, designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

Information Services•: 

Your organizational library or a local library 

A commercial data base; for example, Lockheed, SOC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Techn~cal Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

~: 

Some other state or local government office or publication 

A public utility company 

0 10 

I 

I 

I 

I 

Services and centers ythose primary guroose is to disseminate information. 
These data are based. uoon a total of 96 resoondents. 
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Figure 4-4. Uae of Sele.cted Information Sources: All Manufacturer Representatives 

44 

90 100 



- TR-751 S:il 'll' -------------------------------

• Northern California Solar Energy Association; and 

• SEIA (5). 

Some organizations which the authors could not verify were also mentioned. These were 
"Energy Engineering Society," "Society of Energy Engineers," and "Solar Energy Research 
Association." 

4.3.3 Expa;ure to Publicatims on Solar Energy 

During the past 6 months, all 8 of the representatives of Concentrating Collector Manu­
facturers had read publications which included information on solar energy. The publica­
tions they could specify (and the number of times mentioned) included: 

• AIAA Journal, 

• Energy Daily, 

• Energy User News, 

• In Review, 

• Mother Earth News, 

• Optical Spectra, 

• Plant Engineering, 

• Solar Age (3), 

• Solar Energy (2), 

• Solar Energy Intelligence Report (3), 

• Solar Engineering (7), 

• Solar Heating and Cooling, and ' 

• Sun Up. 

Some publications which the authors could not verify were also mentioned. These were 
"Solar Informaliun" and "Southern Co.lif ornia Solar Energy publications." 

4.3.4 Use of Special Acguisitim Methods 

The respondents were asked whether they had obtained any information (not just solar 
energy) in the past year by computer terminal, by Computer Output Microform (COM), or 
by other microf orm (e.g., microfiche, microfilm sheets or rolls). Few representatives of 
Concentrating Collector Manufacturers ~ppeared accustomed to using these special 
acquisition methods, a trait common to representatives of manufacturers in all technolo­
gies studied. In the past year, only 2 of the 8 (25%) Concentrating Collector Manufac­
turer Representatives had used a computer terminal, 1 (13%) had_used COM, and 3 (38%) 
had used other microf orm. · 
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4.4 SUMMARY AND COMMENTS 

Most representatives of Concentrating Collector Manufacturers (7 of the 8, or 88%) were 
very involved and very informed in solar energy; most had engineering degrees. Com­
pared to representatives of Total Nonconcentrating Collector Manufacturers, Concen­
trating Collector Manufacturer Representatives appeared to be slightly better educated 
and had more years of experience in their current profession. 

All 8 Concentrating Collector Manufacturer Representatives expressed an interest in 
energy storage and 7 of the 8 (88%) were interested in industrial process heat, agricul­
tural process heat, and photovoltaics. Six were interested in SHAC and 5 in solar 
thermal electric power. (See Section 4.1.1.) 

Representatives of Concentrating Collector Manufacturers gave the highest priority to: 

• Standards, specifications, or certification programs; 

• Tax credits, grants, or other economic incentives; 

• Costs and performance of systems; 

• Climatological data; 

• Research in progress; 

• Costs of installing and operating a solar system compared to a conventional sys­
tem; and 

• Marketing statistics and sales projections. 

They gave low ratings to "a bibliography," "a nontechnical description,'' "educational 
institutions," and llinstitutional, social ••• aspects." 

Concentrating Collector Manufacturer Representatives frequently relied on contacts 
with professionals ("an installer, builder (etc.)" and "workshop.c:: (1:'tc.)") for information on 
solar energy. They also relied on private solar involved organizations and federal, ser­
vices including "a f ecleral library," ISES, SEIA, GPO, DOE, and state energy or solar 
offices. The publication Solar Engineering also. served as an important information 
source. Their use of NSHCIC was significantly lower (only 2 of 8) than that of Total 
Nonconcentrating Collector Manufacturer Representative,s (24 of 34). 
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SECTION 5.0 

TOTAL NONCONCENTRATING COLLECTOR MANUFACTURER REPRESENTATIVF.S 

5.1 DESCRIPTION OF RESPONDENTS 

5.1.1 Descriptim of Sample 

This section describes the combined results of three telephone studies to determine the 
needs of representatives of manufacturers of nonconcentrating collectors for information 
on solar energy. A total of 29 representatives of Total Nonconcentrating Collector Man­
ufacturers were interviewed. Data from the three studies are also included in the Active 
Solar Heating and Cooling (SHAC) Information User Study [9]. Although most of these 
respondents were asked principally about information on SHAC, and the others were 
asked about information on solar energy in general, the results are also presented in this 
document because of the applicability to low temperature indt1strial and agricultural pro­
cess heat. 

The sample frame for Total Nonconcentrating Collector Manufacturer Representatives 
was constructed from the Solar Energy Information Data Bank (SEIDB) Manufacturers 
Database [8]. Manufacturers who produced one or more of the following were chosen: 
flat plate collectors (liquid or air), liquid type collectors, freon charged collectors, or 
special liquid collectors. Manufacturers of concentrating collectors were eliminated. 
Manufacturers without a contact name were eliminated. After all adjustments were 
made, 29 interview candidates were randomly selected from a sample frame of 177 man-
uf~ur~ · 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes o·ccurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that the company they worked for was really a Noncon­
centrating Collector Manufacturer and that they would be needing information on solar 
energy within the next year. If they were not both involved and needing information, 
they were asked if they could refer the interviewer to someone else in their organization 
who .would be an appropriate respondent. If such a referral was made, a call was then 
made to this new candidate; if no intraorganizational referral was made, a new candidate 
was randomly selected from the sample frame. The results of this process may be seen 
in Table 5-1. 

Comparisons. For additional imight into the information needs and the information 
habits of these representatives of Total Nonconcentrating Collector Manufacturers, the 
results are compared to those of representatives of All Manufacturers. Comparisons of 
Total Nonoonoentrating Collector Manufacturers to Concentrating Collector Manufac­
turers may be found in the previous section (Section 4.0)~ The Concentrating Collector 
Manufacturers group consisted of representatives of manufacturers of concentrating col­
lectors, reflectors, and refractors. In performing any statistical comparisons, the totals 
for Total Nonconcentrating Collector Manufacturers have been subtracted from the 
totals for All Manufacturers. The list of groups contained in All Manufacturers can be 
f 01·mci in Table F-2 of Appendix F. The data for these groups can be found in Appendix F. 
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Table ~l. COMPLETION OF INTERVIEWS: TOTAL NONCONCENTRATING 
COLLECTOR MANUFACTURER REPRESENTATIVES 

Event 

Interview completJa" with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate 

within three attempts or before interviews 
were completed. 

Subtotal 

Contact attempteo.; invalid candidate (e.g.; 
not a co.Ueotor manufo.oturor, no telephone) 

TOTAL 

Sample frame er~or ratea (Percent) 
Completion rateb (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

5.1.2 Current Statm of Respondents 

Number ·of Candidates 

17 
12 . 

1 

4 

34 

11 

45 

24 
85 

Role. Twenty-six of the 29 Total Nonconcentrating Collector Manufacturers manufac­
tured collectors for liquid systems and 10 of the 29 manufactured collectors for air sys­
tems. Eight of the 29 also manufactured swimming pool heating systems and 14 of the 
29 manufactured other components. 

Involvement. Twenty-three of the 29 (79%) Total Nonconcentrating Collector Manufac­
turer Representatives felt that they were "very involved" in solar energy and 3 of the 29 
(10%) felt they were "moderately involved." The level of involvement by Total Noncon­
centrating Collector Manufacturers did not significantly differ from that of All Manufac­
turer Representatives, in which 77 of the 96 (80%) were "very involved" and 10 of the 96 
(10%) "moderately involved." 

Informedness. Of the Total Nonconcentrating Collector Manufacturer Representatives, 
26 of the 29 (90%) representatives felt they were "very informed" and 2 of the 29 (7%) 
felt "moderately informed." This lP.vel of informedness was significantly (P < 0.05) 
higher than All Manufacturer Representatives, in which 75 of the 96 (75%) were "very 
informed" and 21 of the 96 (22%) "moderately involved." 

Need for Information. All respondents indicated they would need information on solar 
energy either on the job and/or outside the job. On the job, 28 of the 29 (97%) Total 
Nonconcentrating Collector Manufacturers expected to need information. Sixteen of the 
29 (55%) Total Nonconcentrating Collector Manufacturers also expected to need infor­
mation on solar energy outside the job. 
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S.1.3 Background of Respondents 

Sixteen (55%) of the representatives of Total Nonconcentrating Collector Manufacturers 
held bachelor's degrees, 4 (14%) held master's degrees, 1 held a doctoral degree, and 1 a 
law certificate. The educational level of Total Nonconcentrating Collector Manufac­
turers was similar to that of All Manufacturers. The degree field most common to Total 
Nonconcentrating Collector Manufacturers was engineering, received by 7 of the 22 
(32%) respondents with degrees. The remaining 15 respondents had received degrees in 
various fields including: architecture (3), business (2), chemistry, management, banking, 
law, education, marine transportation, marine science, aeronautics, geology, and his­
tory. One received his/her most recent degree over 30 years ago, 7 from 20-30 years 
ago, 4 from 10-20 years ago, and 10 within the past 10 years. The educational level and 
the year of most recent degree for Total Nonconcentrating Collector Manufacturers 
were similar to those of representatives of All Manufacturers. 

The number of years of professional experience was dispersed among the group, with 1 in 
his/her current profession for 2 or fewer years, 11 for 3-5 years, 9 for 6-10 years, and 8 
for over 10 years. Similarly, the professional experience of All Manufacturers also 
varied widely. As their current profession, 9 of the 29 representatives of Total Noncon­
centrating Collector Manufacturers mentioned they were in management, 10 were engi­
neers, and the other 10 mentioned manufacturer (4), solar energy specialist (2), market­
ing (2), architect (1), and salesman (1). 

5.2 INF'OH.MATION NEEDS OF RESPONDENTS 

Representatives of Total Nonconcentrating Collector Manufacturers were asked to name 
the information about solar energy that was important for them to obtain. Twenty-seven 
of the 29 (93%) volunteered one or more i,tems of information which they considered 
important. Seven felt marketing information was important (including sales trends, mar­
ket analysis, pricing, and how to sell). This seemed to be a typical response for manufac­
turers; for example, Passive Manufacturers also mentioned marketing information as a 
high-priority need. Other topics cited as important by Total N onconcentrating Collector 
Manufacturers included: new products/new development and design breakthroughs (4), 
government and financial incentives (3), nontechnical descriptions (3), standards (2), cost 
information (cost versus efficiency of systems and comparative costs of collectors) (2), 
insolation data (2), and a single mention each for test results, research on cooling, prod­
uct availability, "storage capacity of solar ovens," low temperature collectors, solar 
demonstration projects, industrial and commercial applications data, information on 
hybrid systems of solar-assisted heat pumps, conference papers froin ISES, information 
on "how to get government out of the business," and performance test data on the 
longevity of various solar systems on the market. 

Eleven representatives of Total Nonconcentrating Collector Manufacturers stated that 
there was information that they needed but were unable to get. This included climato­
logical data (3), performance/reliability information (including verification of heat pump 
loadings for homes) (2), marketing information (2), computer and manual methods for 
computation of passive applications, information on retrofits, transport components, 
piping, control equipment, government projects on solar energy, data on installations by 
geographical area, building codes, air collectors, and data on etched glass for reduction 
of reflection. 
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Choice Between Specific Needs. A list of 11 types of solar energy information products 
and 14 types of solar energy information categories was read to each respondent. Each 
respondent described the usefulness of each particular item by assigning it a value of 
"essential," "very useful," "somewhat useful," or "not at all useful." The results for Total 
Nonconcentrating Collector Manufacturer Representatives are shown in Fig. 5-1. For 
the purpose of comparison, the results for. All Manufacturer Representatives are shown in 
Fig. 5-2. 

The type of information on which Total Nonconcentrating Collector Manufacturers 
placed the highest priority was "tax credits, grants, or other economic incentives." This 
item received a significantly (P < 0.05) higher rating than any of the other items. This 
information category was also rated number one by All Manufacturers. The six inf orma­
tion categories/products rated highest by Total Nonconcentrating Collector Manufac­
turer Representatives were: 

• Tax credits, grants, or other economic incentives; 

• Costs and performance of systems; 

• Standards, specifications, or certification programs; 

• Costs of installing and operating a solar heating and cooling system compared to 
a conventional system; · 

• Marketing statistics and sales projections; and 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors. 

Total Nonconcentrating Collector Manufacturer RepresentRtives RssienP.n thP. lowest 
ratings to: 

• A bibliography of general readings; 

• Educational institutions and other organizations offering courses; 

• A nontechnical description of how a particular system works; 

• Solar energy programs, research, industries, and markets outside the United 
States; and 

• Lists of technical experts. 

Statistical tests indicated all six of the top categories/products were rated significantly 
(P < 0.05) higher than were the ten lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to Total 
N onconcentrating Collector Manufacturers. For example, 7 of the 29 (24%) representa-:­
ti ves of Total Nonconcentrating Collector Manufacturers thought "lists of technical 
experts" was "very useful." Thus, these information categories/products could be useful 
to some Nonconcentrating Collector Manufacturers, but were of a lower relative priority 
to the entire group. 

Statistical tests were also used to determine whether the representatives of Total Non­
concentrating Collector Manufacturers rated any of these information items significantly 
higher (or lower) than they were rated by the representatives of All Manufacturers. 
Some groups, however, tended to give higher scores in general than did other groups. To 
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Question #8. I will read a list of potential information or information products on solar..systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ol Information Rank Average Usefulness••• ~umber ot Responses 
Some- Not 

or Information Producr 
Eaten- Ve,y whet 

Hal useful useful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research lnlprmat1on Categ~ 

The state of the art 
7 6 11 6 

Research in progress 10 4 12 8 

~ost Information Ceteg2!!!1; 

Costs of installing and operating 
a solar system compared to a 4 5 15 5 
convent1ona1.system 

I 
Costs and performance of 2 ·, 5 .16 5 
systems 

Site·Ss:!'eclflc Information Categories: 

Local building codes or other 8 7 11 6 rP.a111r11inns r1ffP.r:tino siting nr 
installation of systems 

Climatological data such as wind. 11 4 11 9 
weather. or amount of sunshine 

Marketing Information Categories: 

.Marke1lng s1a11s11cs and sales 
5 7 8 12 projections 

Information on how to market and 
sell systems including guidelines 11 6 7 11 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 24 0 4 16 
on system design or application 

Standards. specifications. or certifi- 3 9 8 10 
cation programs for equipment 

Institutional, social. environ-
mental. and legal aspects of 18 2 8 11 
system applications 

Expected major developments 13 3 11 10 during the next 10 years 
Solar system programs. research, 22 0 7 12 industries. and markets outside 

the United States 

Tax credits. grants. or other 
economic incentives 

10 16 

' 
Information Products: 

., 
' ' 

Reference Information Products: 

A bibliography of general readings 25 2 ,~ 
A calendar of conferences and 14 12 12 

J.)royrctruS 

A list of sources for information 18 3 6 12 

A 11st 01 1oonn1001 Q,tportG ?l 0 7 14 
Lists of local lenders. insurers. 

6 builders. engineers. installers. 6 14 4 
manufacturers.or distributors 

' DescrlP-:tlve Information Products: ' 
A non-technical description of how 23 5 11 

a particular sYstem works 

A technical description of how ' 13 lU 9 3 
a particular system works 

System diagrams or schematics 14 12 12 

QJ.!!gn lnlarmallan Products: 

System design handbooks, installation 
ha'ndbooks. a, reference table:, 17 13 9 
Manual methods for sizing and pre-

dieting lhe engineering performance 
16 2 11 9 or life cycle costs ol systems 

Computer models for sizing and pre• 
18' 2 8 11 dieting the engineering performance 

or life cycle costs of systems 

• Caci, samplo lramc 01 u1er1 woo quctitioncd on Information ond intormallon product& in lho oon10111 ol lholr uecillc 1oohnotogy. For oxomplo, blomo.1111mpte frames were 
atikcd oboul "o bibliography ol goncro.1 rced1ng1 on bfoma110", "a calendar ol upcoming biomass conloronco, end progrOffll ", e1c. 

ataU 
useful 

(1) 

4 

4 

3 

£ 

5 

4 

4 

9 

2 

7 

5 

10 

11 

3 

7 

0 

5 

11 

2 

3 

6 

6 

7 
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Figure 5-1. Usefulness of Selected Information Items: Total Nonconcentratlng Collectors 
Manufacturer RepresentatlvH 

51 

TR-751 



55~1,a, _____________ ----,--_____ T_R_.:..751 
~~::,' 

Question #8. I will read a list of potential Information or Information products on solar systems. For each, please 
tell me how useful that Information would be to you. Would the followjng be: essential, very useful, 
somewhat useful, or not at all useful? · 

.. 
Type of lnfutmallon Rank AYCrago U1atu1nou••• Number of Rotponaoe ...... 
or Information Producr ....... Vo,y ..... 

llal ........ ........ 
1.0 1.5 ... ... .0 ... 4.0 (4) (31 (2) 

ntormatlon Categories: 
. ; . ' I I I 

I 
I ' I 

Rey•csb 1Dllt~IIISID C1!1gm:1.U; ' I 
i ' 6 ' 23 34 26 The st~tf:1 of thf:1 Art 

: : I : I 

Research in progress 5 2Z 38 26 

' ; ' ' Coat Information Cat190!!!E ' ' 
I ; 
' Costs of installing and operating ' ! ' I 

a solar system compared to a 4 19 43 23 conventional.system : I : : Costs anr.t pe.rf~rmAnr::P. nf 
3 19 14 26 systems 

: : : ' 
~,-111i; lnl11nn1t111n ¢1lt119rl": ' ' I ' ' ' Loool building oodoo or othor ' : : ' '"yululiu11J uff(.nJl;,1~ uair.{j 1}i' 1~ 21 32 £~ 

installation of systems 
I 

Climatological data such es wind. 0 ~R 28 ?.O 
weatner. ur 4'1muvnt ur su11s11111~ : ' ' ' ; ' Mart<ellng Information Catagortea: ' ' ' 

' : I 
Marketing statistics and sales : ' : I 

proj,::i:ctions 8 ' 22 30 34 
' Information on how to market and ' : ' 

sell systems including 91,,1idelines J7 I 22 17 33 : ' on obtaining financial support ' ' ' 
I 

' ' Other lnfgrmatlon ~at!9orte1: ' ' ' I 

' Educational institutions and other ' ' 
I 

organizatioris offering related courses ' ' 8 15 43 23 ' on system design or application I 

Standards. specifications. o'r certifi· ' ' 28 31 2 29 
cation programs for equipment 

' Institutional, social, environ· ' ' ' ' mental, and legal aspects of 22 ' 9· 24 41 
system applications 

' : ' ' Expected major developments ' 
· during the next 10 years 

7 : 19 36 33 
Solar system programs, research. i ; 

industries, and markets outside 20 14 25 34 
the United States : : 

Tax credits, grants. or other l 30 41 15 economit in,:-~ntil,11J~ : 
: ' : ' ' !!!.!!Jrmatlun Pruduchs. ' ' ' ' ' ' 

Htrer•ne• 1nrorm111on f)n,auc11: ' I I 
24 5 14 52 

A bibliography of general readings 

A calendar of conferences and 18 I 10 33 36 
programs ' ' 

A list of sources for information 16 10 37 34 
I : 

A list of technical experts 19 ' 11 30 36 
Lists of local lenders. insurers. : I ' hulhtms. e11uh1ee1,. l11:ila.llc1~. 10 HI 41i 2/ 

manufa,;tur8rs.or distributors 
' ' I 

l>tK!!l!!!.!!.l~!Q!'f!'OIIOn Producta: i l ' I ' A non-technical description of how 25 ' : 3 13 32 a particular system works ' 
A technical description of how 

; ' ' 
e p£.1.rtic:1,1lpr c;ysitam wnrh u l~ 45 25 

: : : I 

SystAm diagrams or sc~ematics M 
·, 

5 44 ~Q 

' ' ! 
!!n!ID IDl&IID!llon Producta: ' ' ' 

I 

' 

! 
' ' 

System ~••lgn handbooks, installation ' ' handbooks, or reference tables 15 9 40 33 
Manual methods for sizing and pre-

: : ' : dieting Iha engineering performance ' 
or life cycle costs of systems 12 19 34 26 

c;OMputer mooels for sizing and pre- ' : ' ' ' 8 33 29 dieting Iha engineering performance 21 ' or life cycle costs of systems ' ' 
• Each sample frame ol users was Queslloned on Informal/on and information producls in lhecontul 01 their specilic technolc,ay. For eu.mple, biomass aamplelramea were 

asked aboul "a blbllc,araphy of general readings on blornau", "a calendar of upcoming biomass conference, and programs", etc. 

Not 
•t•b ........ 
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19 
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•• Rank-Eachlnlormatlon producl wasaulgned a rank based on average usalulness. Thus, the product with the highest average usefulness was aaalgned lhe rank of "1": the producl 
with the lowest average usefulness would be ranked "2SN where au Items were asked. If two or more Information products were tied for 2nd. they were bolh assigned a N2". The ne1d 
hi;hest ranking was then assigned a "4:' 

"' Average usetulneu was calculated by assigning the reeponses on a I~ scale from a "4" for "essanlial" loa "1" lor "not very useful". 

·,='1.'!~!t-~:~~- .Useful'!!•~ of Se_lected: Information lie!"•=. A!I Manuf11c.tu~r ~ep_resentatlvea 

52 



· TR-751 55~1 - -------------------------------

compensate for this effect, these statistical tests compared the "relative rating" given 
by one group to the "relative rating" given by the other groups. The procedure for calcu­
lating the relative rating is described in Appendix E. The average ov.erall rating for 
Total Nonconcentrating Collector Manufacturer Representatives was 2.42, for All Manu­
facturer Representatives it was 2.51. 

Comparisons between Total Nonconcentrating Collector Manufacturer Representatives 
and All Manufacturers showed that both groups wanted cost-related information, but 
neither wanted design information products. Representatives of Total Nonconcentrating 
Collector Manufacturers were significantly (P < 0.05) more interested in "tax credits 
(etc.)," but less interested in "lists of technical experts" and "programs, research ..• out­
side the United States." All Manufacturers appeared to be oriented more towards moni­
toring research and technological progress ("expected major developments") of their 
respective solar technologies. One explanation for these variations may be the differ­
ences in levels of commercial readiness of the products manufactured. With the excep­
tion of Passive Manufacturers, the majority of products produced by the other solar man­
ufacturers have not progressed to the same commercial level as nonconcentrating 
collectors. 

5.3 ACQUIStr.lON OF INFORMATION BY RESPONDENTS 

5.3.1 Use of Selected Information Sources 

Representatives of Total Nonconcentrating Collector Manufacturers were asked which of 
18-.20 different potential sources of solar information they had used in the past few 
years. The question sought to determine which information sources were the most famil­
iar to the respondents. The results are shown in Fig. 5-3. For the purpose of comparison, 
those for All Manufacturers a:re shown in Fig. 5-4. 

The information sources mentioned most often by representatives of Total Nonconcen-
trating Collector Manufacturers were: 1 

• Periodicals, newspapers, or magazines; 

• An installer, builder, designer, or manufacturer (outside your own organization); 

• State energy or solar offices; 

• Private solar energy or environmental organizations; 

• Workshops, conferences, or training sessions; 

• The Government Printing Office (GPO); 

• National Solar Heating and Cooling Information Center (NSHCIC); 

• Sollll' Energy Industries Association (SEIA); 

• An organizational library or a local library; and 

• Directly from the U.S. Department of Energy (DOE). 

Each of these sources was mentioned by at least 60% of all respondents. 

53 



S:il 1fl 1 -----------------------------'ftt--'tol 

Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

p ublic Media: 

Radio or TV· 

Periodicals. newspapers or magazines 

Private Solar·lnvolved Organizations: 

Private solar.energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

nformation Services•: 

Your organizational library or a local library 

A commercial data base: for example .. Lockheed. SOC. BRS 

Smithsonian Science Information Exchange (SSIE) -·· A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

Nationa_l Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers -

State Energy or Solar Offices 

0 ther: 

Some other state or local government office or publication 

A µul.>lic utility c.;u111µ,rny 

• Services and centers whose primary purpose is to disseminate information. 
•• Only asked of Nonconcentrating Collectors Manufactu~er Representatives. 

••• 'These data are based upon a total of 29 respondents. 
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Figure 5-3. Use of Selected Information Sources: Total Nonconcentratlng Collectors 
Manufacturer Representatives 
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Question #11. In the past few years, have you .a"bt~i"~~ ;;;y type of solar Information from any of the following sources? 

Information Sources 

Public Media: 

Radio or TV 

Periodicals, newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). including their publications 

The local chapter or nationaLheadquarters of Solar Energy 
Industries Association (SEIA). including their publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops, conferences or training sessions 

Information Services*: 

Your organizational library or a local library 

A commercial data base; for example, Lockheed, SOC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centerlj 

State Energy or Solar Ofiices 

Other: 

Some other state or local government office or publication 

A public utility company 

0 10 

I 

.. Services and cP.ntP.rs whose primary purpose is IQ disu..r11.ina.tiln!Qr.roa.!iPn. 
~I.~~!I J!a!§..are basad upon a .!QIIL.of j6. ~!111.<1"~-ent!:_ . 

20 

' ' ·• 

' ' : 

30 

Percentage Responding Yes 

40 50 60 70 80 

! 

' 

: 

' 

Figure 5-4. :use of Sele.cted lnfonnatlon Sources: All Manufacturer Representatives . . ... --·-··- .. ·-·--·· -
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The information sources mentionea least often by Nonconcentrating Collector Manufac­
turer Representatives were: 

o Smithsonian Science Information Exchange (SSIE), 

• A commercial data base, 

• Technical Information Center (TIC), and 
I 

• Radio or TV. 

In comparison to All Manufacturer Representatives, Total Nonconcentrating Collector 
Manufacturers mentioned Regional Solar Energy Centers (RSECs) and state energy or 
solar offices significantly (P < 0.05) more often. 

5~3.2 Membership in Solar-Interested Organizatims 
' 

Representatives of 20 of the 29 Nonconcentrating Manufacturers studied were members 
of a professional, technical, or other organization with an interest in solar energy. These 
organizations (and the number of times mentioned) included: 

• Air Conditioning and Refrigeration Institute (ARI); 

• American Chemical Society; 

• American Physical Society; 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE); 

• American Society for Testing Materials (ASTM); 

• Arizona Solar Energy Society; 

• Association of Energy Engineers (AEE); 

• Florida Solar Energy Center; 

• Home Builders Association; 

• International Solar Energy Society (!SES) (9); 

• Maine Solar Energy Association; 

• · National Solar Energy Society; 

• North Carolina Solar Energy Association (SEA) (2); 

• Northern California Solar Society; 

• Ohio Solar Association; 

• SEIA (19 total); 

Arizona SEIA, 

California SEIA (2), 

Colorado SEIA, 

Florida SEIA, 

Michigan SEIA, 
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Mid Atlantic SEIA, 

Pennsylvania SEIA; 

• _Solar Energy Research and Education Foundation; 

• Southern California SEA (2); and 

• World Trade Council. 

/ 

Some organizations were also mentioned which the authors could not verify. These were 
"Solar Equipment Manufacturers Association" and "National Swimming Pool Institute." 

5.3.3 Expa;ure to Publicatims on Solar Energy 

During the past 6 months, 28 of the 29 representatives of Total Nonconcentrating Collec­
tor Manufacturers had read publications which included information on solar energy. The 
publications they could specify (and the number of times mentioned) included: 

• Air Conditioning and Refrigeration Business; 

• American Society of Mechanical Engineers papers; 

• Builder (American Housing Industry organ); 

• Contractor; 

• DOE publications, newsletters, and reports (e.g., on solar water heating ) (2); 

• Edmund Scientific Co. Catalog; 

• Fuel Oil News (2); 

• Heating, Piping and Air Conditioning (2); 

• Department of Housing and Urban Department (HUD) solar demonstration proj-
ect in east; 

• National Aeronautics and Space Administration (NASA) reports; 

• New England _Solar Energy Association Newsletter; 

• NESEC Update; 

• News Roots; 

• Passive Solar Energy Book, Mazria; 

• . Popular Mechanics; 

• Popular Science; 

• R.S.I. (Roofing, Siding, Insulation); 

• San Diego publication on solar cooling; 

• Solar Age (14); 

• Solar Energy (3); 

• Solar energy conference proceedings (in Colorado); 

• SEIA News; 

• SElA publications; 
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• Solar Energy Intelligence Report (4); 

• Solar Engineering (19); 

• Solar Heating and Cooling (6); 

• Sun Times; and 

• Sun Up (2). 

Also mentioned were "Leonard Eiserer's publication (Silver Springs, Florida)," "Eric 
Farber's publication," "Heating and Cooling," "International Solar Engineer," "Passive 
Systems by Bruce Anderson," "Solar Energy Newsletter," "Solar Primer by David Wright," 
"Sun Digest," "newspapers," "technical journals," "swim ming pool trade journals," "Pool 
and Spa News," "Solar Heating and Air Conditioning," "Solar Engineer and Cooling," and 
"trade magazines." 

5.3.4 Use of Special Acquisitim Methods 

The respondents were asked whether they had obtained any information (not just solar 
energy) in the past year by computer terminal, by Computer Output Microform (COM), or 
by other. microform (e.g., microfiche, microfilm sheets or rolls). Few Total Nonconcen­
trating Collector Manufacturer Representatives appeared accustomed to using these 
special acquisition methods, a trait common to Manufacturers in all technologies 
studied. In the past year, only 7 of the 29 (24%) Total Nonconcentrating Collector Manu­
facturer Representatives had used a computer terminal, 2 of the 29 (7%) had used COM, 
and only 3 of the 29 (10%) had used other microform. 

5.4 SUMMARY AND COMMENTS 

Total Nonconcentrating Collector Manufacturers included representatives from 2~ manu­
facturers of Nonconcentrating Gollectors. The degree of involvement and the educa­
tional level of representatives of Total Nonconcentrating Collector Manufacturers were 
similar to those of All Manufacturer Representatives. The level of informedness, how­
ever, was significantly higher (P< 0.05) for Total Nonconcentrating Collector Manufac­
turer Representatives. 

Representatives of Total Nonconcentrating Collector Manufacturers gave significa.ntly 
high (P < 0.05) priority to receiving information on: 

~ Tax credits, grants, or other economic incentives for solar systems. 

They also gave high ratings to: 

• Costs and performance of solar systems; 

• Standards, specifications, or certification programs for solar systems; 

• Costs of installing and operating a solar system compared to a conventional sys­
tem; 

• Marketing statistics and sales projections for solar equipment; and 

• Lists of local lenders, insurers, builders, engineers·, installers, manufacturers, or 
distributors for solar systems. 
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. Total Nonconcentrating Collector Manufacturers gave low ratings to "a bibliography," 
"educational institutions," "a nontechnfcal description," "solar energy programs, research 
•.• outside the United States," and "lists of technical experts." 

Representatives of Total Nonconcentrating Collector Manufacturers were similar to All 
Manufacturer Representatives in their need for information on costs. Beyond this point, 
however, Total Nonconcentrating Collector Manufacturers differed .in that they were 
significantly (P < 0.05) more interested in "tax credits (etc.)" and appeared to be more 
marketing oriented. In contrast, manufacturers in other technologies appeared to be 
more oriented towards monitoring research and technological progress. This was most 
likely a result of the more advanced stage of commercialization ·of nonconceiltrating col­
lectors compared to products produced by manufacturers in other solar technologies. 

Representatives of Total Nonconcentrating Collector Manufacturers most often received 
solar information through "periodicals (etc.)," contacts with professionals including "an 

· installer (etc.),i' and "workshops (etc.)," "state energy or solar offices," "private solar 
energy· or environmental organizations," and GPO. Compared to All Manufacturers, 
Total Nonconcentrating Collector Manufacturers were . more frequent users of the 
"Regional Solar Energy Centers" and "state energy or solar offices." At least 20 of the 
29 (69%) representatives of Total Nonconcentrating Collector Manufacturers were mem­
bers of a local or national solar energy association. Solar Age, Solar Engineering, and 
Solar Heating and Cooling served as important information disseminators. 

l. 
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SECTION 6.0 

INDUSTRIAL PROCESS HEAT ENGINEERS 

6.1 DF.SCRIPTION OF RF.SPONDENTS 

6.1.l Descriptim of Sample 

This section describes the results of three· telephone studies to determine the needs of 
plant engineers, industrial engineers, and agricultural engineers for information on solar 
industrial .process heat (IPH). A total of 9 IPH Plant Engineers, 9 IPH Industrial Engi­
neers, and 9 IPH Agricultural Engineers were interviewed. 

The sample frame for IPH Plant Engineers was constructed from two sources. Five per­
cent of the engineers listed in the category of Plant and Facilities Engineering in Who's 
Who In Engineerin1 [l O] were selected. Names were also taken from The Association of 
Energy Engineers AEE) Directory of Ener~ Professionals (11] if their title specified 
plant engineer and their area of· expertise specified "plant." Engineers used were not 
necessarily solar or IPH related. Duplicate names with Engineer sample frames for other 
technologies, with related researcher sample frames, and with other IPH sample frames 
were eliminated. After all adjustments were made, 9 interview candidates were selected 
from a sample frame of 111 names. 

The sample frame for IPH Industrial Engineers was taken from the AEE Directory [11]. 
Names were picked if their area of expertise included: solar energy, industrial process 
heat, process heat, heat recovery, energy recovery, waste heat recovery, gasification of 
organic material, use of industrial or wood waste, industrial furnaces, cogeneration, or 
refinery operation; or if the industrial engineer worked for a manufacturer or (food) pro­
cessor. Duplicate names with Engineer sample frames for other technologies, with 
related researcher sample frames, and with other IPH sample frames were eliminated. 
After all adjustments were made, 9 interview candidates were selected from a sample 
frame of 42 names.· 

The sample frame for IPH Agricultural Engineers was taken from the 1979 Directory of 
the American Section of the International Solar Energy Society [12]; names from the 
agricultural division with professional codes of "engineer" were used. Subsampling was 
used to allow no more than 3 names per state. Duplicate names with Engineer sample 
frames for other technologies, with related researcher sample frames, and with other 
IPH sample frames were eliminated. After all adjustments were made, 9 interview 
candidates were selected from a sample frame of 139 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event, 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that. they really were plant engineers, industrial engi­
neers, or agricultural engineers, and that they would be needing information on solar 
industrial process heat within the next year. If they were not both involved and needing 
information, they were asked if they could ref er the interviewer to someone else in their 
organization who would be an appropriate respondent. If such a referral was made, a call 
was then made to this new candidate; if no intraorganizational referral was made, a new 
candidate was randomly selected from the sample frame. The results of this process may 
be seen in Table 6-1. 
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Table 6-1. COMPLETION OF INTERVIEWS: INDUSTRIAL PROCF.SS HEAT (IPH) 
ENGfflHERS • 

Event 

Interview completed with sample frame 
candidate 

Interview completed with referral 
candidate 

· Refusal or candidate termination 
Contact attempted: could not reach 

candidate w1thm three attempts 
or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate 
(e.g.; inappropriate field of 
interest, no telephone) 

TOTAL 

Sample frame er6or ratea (Percent) 
Completion rate (Percent) 

8 Invalid candidates .divided by TOTAL 
bcompleted interviews divided by Subtotal 

IPH 
Plant 

Engineers 

6 

3 
0 

3 

12 

2 

14 

14 
75 

Number of Candidates 

IPH 
Industrial 
Engineers 

7 

2 
0 

4 

13 

5 

19 

32 
69 

IPH 
Agricultural 

Engineers 

8 

1 
1 

1 

11 

3 

14 

21 
82 

Comparisons. For additional insight into the information needs and the information 
habits of these IPH Plant Engineers, IPH Industrial Engineers, and IPH Agricultural Engi­
neers, results from these groups are compared to each other and to All Engineers. In 
addition, IPH Industrial Engineers are compared to Active Solar Heating and Cooling 
(SHAC) Engineers. In performing any statistical comparisons, totals for each IPH Engi­
neer group have been subtracted from the totals for All Engineers. The data for IPH 
Plant Engineers, IPH Industrial Engineers, IPH Agricultural Engineers, SHAC Industrial 
Engineers, and All Engineers can be found in Appendix F. 

6.1.2 Current Status of Respmdents 

Role. All 9 IPH Plant Engineers were working for industries; none were consultants. 
None were directly involved with an existing application of industrial process heat. One 
respondent was heating his/her facilities with solar energy and 1 was in the planning 
stage of constructing a solar energy office building. Feasibility studies on IPH were 
being conducted by l respondent and had been completed by another ("an analysis of four 
different applications which resulted in deferring the project because the payback period 
was determined to be in 11 to 15 years"). Of the remaining 5 IPH Plant Engineers inter­
viewed, 3 were keeping up-to-date and gathering data on industrial process heat, while 2 
sta~ed no current involvement in the technology. 
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Two of the 9 IPH Industrial Engineers were consulting engineers, the remaining 7 worked 
for industries. Similar to IPH Plant Engineers, none of the 9 IPH Industrial Engineers 
were found to be directly involved with an existing application of industrial process 
heat. Four of the respondents were evaluating the process and economics of IPH, 1 was 
an advisor on the use of solar panels on roofs and factory buildings, 1 was using a form of 
passive solar heating, and 4 stated no current involvement in the tecI:mology. · 

Three of the 9 IPH Agricultural Engineers were working for universities, 2 for national 
laboratories, 2 for manufacturers, 1 for an engineering firm, and 1 for a U.S. Department 
of Agriculture (USDA) research center. IPH related activities mentioned by the IPH 
Agricultural Engineers group included installing a system (1) and involvement in system 
design through an engineering service (1). Five respondents were involved with IPH 
research activities including: research on drying crops (3); research on evaluating 
methods for fabricating copper panels (l); research on collection and storage in applica­
tions such as heating greenhouses, rural houses and for distilling alcohol (l); and research 
in· agricultural applications (1). Of the remaining 2 IPH Agricultural Engineers inter­
viewed, 1 was not currently involved, but needed information for future use; the other 
one was only involved in other solar technologies, including installing a limited number of 
solar collectors and considering photovoltaics energy. 

Involvement. Of the three IPH engineer groups stu'died (plant, industrial, and agricul­
tural), the IPH Agricultural Engineers appeared to be most involved in industrial process 
heat. Compared to SHAC Industrial Engineers and All Engineers, the IPH Industrial 
Engineers were significantly (P < o·.05) less involved. IPH Plant Engineers were also sig­
nificantly (P < 0.05) less involved than All Engineers. Table 6-2 compares the levels of 
involvement by the three IPH engineer groups, SHAC Industrial Engineers, and All 
Engineers. · 

Table 6-2. LEVELS OF INVOLVEMENT: INDUSTRIAL PROC~ HEAT (IPH), ACTIVE 
SOLAR HEATING AND COOUNG (SHAC) INDUSTRIAL, AND ALL 
ENGINEERS 

Very Moderately Slightly Not at All 

Engineer Group 

IPH Plant Engineers 
IPH Industrial Engineers 
IPH Agricultural Engineers 
SHAC Industrial Engineers 
All Engineers 

Involved 

Per-
No. cent 

0 0 
0 0 
3 33 
3 33 

25 26 

Involved 

Per-
No. cent 

1 11 
1 11 
1 11 
3 33 

21 _ 22 

Involved Involved 

.Per- Per-
No. cent No. cent 

5 56 3 33 
7 78 1 11 
4 44 1 11 
2 22 1 11 

43 45 7 7 

Informedness. The IPH Agricultural Engi~eers were . significantly (P < 0.05) more 
infor'med than the IPH Plant Engineers and slightly more inf or med than the IPH Industrial 
Engineers. SHAC Industrial Engineers also appeared to be slightly more informed than 
the IPH Industrial Engineers. Overall, IPH Engineers stated that _they were more 
informed than they were. involved. Table 6-3 compares the levels of informedness of the 
·three IPH engineer groups, SHAC Industrial Engineers, and All Engineers. 
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Table 6-3. LEVELS OF INFORMEDNESS: INDUSTRIAL PROCESS HEAT (IPH), ACTIVE 
. SOLAR HEATING AND COOUNG (SHAC) INDUSTRIAL, AND ALL 

ENGINEERS 

Very 
'Informed 

Engineer Group 

IPH Plant Engineers 
IPH Industrial Engineers 
IPH Agricultural Engineers 
SHAC Industl'ial Engineers 
All Engineers 

No. 

2 
I 
3 
5 

35 

6.1.3 Background of Respondents 

Per-
cent 

22 
11 
33 
56 
36 

Moderately 
Informed 

Per-
No. cent 

2 22 
5 56 
6 67 
4 44 

44 46 

Slightly Not at All 
Informed Informed 

Per- Per-
No. cent No. cent 

5 56 0 0 
3 33 0 0 
0 0 0 0 
0 0 0 0 

17 18 u u 

Of the three IPH engineer groups studied, the IPH Agricultural Engineer respondents 
appeared to be slightly more educated. All respondents in all three groups held a mini­
mum of a bachelor's degree. Advanced degrees, however, were held by 5 of the 9 (56%) 
IPH Agricultural Engineers (l master's and 4 doctoral degrees) compared to I of the 9 
(l I%) IPH Plant Engjneers (a master's degree) and 3 of the 9 (33%) IPH Industrial Engi­
neers (2 master's and l professional engineering degree). The educational level of Total 
IPH Engineers did not differ significantly from SHAC Industrial Engineers or from All 
Enginl:!t:!I"S. 

Engineering degrees were held by 8 of the 9 (89%) IPH Plant Engineers, 5 of the 9 (56%) 
IPH Industrial Engineers and all 9 .of the IPH Agricultural Engineers. The types of engi­
neering degrees held by the 8 IPH Plant Engineers included: electrical (3), mechanical 
(2), chemical (1), ceramic (1), and not specified (1). The 1 other respondent in the IPH 
Plant Engineer group held a degree in industrial management. The types of engineering 
degrees held by the 5 IPH Industrial Engineers included: industrial (2), electrical (2); and 
chemical (1). The other 4 degrees included industrial technology, industrial management, 
physics, and pre-med. The types of engineering degrees held· by the 9 IPH Agricultural 
Engineers included: electrical (5), agricultural (2), metallurgical (1), and not specified · 
(1). The years in which the IPH Engineers received their most recent degree are summa­
rized in Table 6-4. 

Table 6-4. YEARS SINCE MOST RECENT DEGREE AWARDED: 
INDUSTRIAL PROCm;$ HEAT (IPH) ENGiNEHRS 

Engineer Group Less Than 10 - 20 20 - 30 Over 30 
10 Years Ago Years Ago Years Ago Years Ago · 

IPH Plant Engineers 4 3 1 1 
IPH Industrial Engineers 2 5 1 I 
IPH Agricultural Engineer~ 3 4 2 0 
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As their current profession, the IPH Plant Engineers stated their roles as: plant engineer 
(4), chief environmental manager/pollution control/energy conservationist (1), energy 
conservation manager (1), corporate energy manager (1), professional engineer (1), and 
not specified (1). Current professions mentiooed by the 9 IPH Industrial Engineers inter­
viewed included: industrial engineer (4), engineer (1), consulting engineer (1), energy 
conservatioo engineer (1), senior project engineer (1), and energy manager (1). Of the 9 
respondents in the IPH Agricultural Engineer group, 5 s~ated their current profession as 
engineers [electrical (2), agricultural (1), professiooal engineer (1), and engineering man­
ager (l)] and the other 4 as a researcher/teacher, college professor (2), and a research 
·scientist. · 

The combinations in levels of professiooal experience were similar for an· three IPH engi­
neer groups. The number of years in which each IPH Engineer group had been in their 
current profession is summarized in Table 6-5. 

Table 6-5. 

Engineer Group 

IPH Plant Engineers 
IPH Industrial Engineers 
IPH Agricultural Engineers 

YEARS IN CURRENT PROFESSION:,, INDUSTRIAL 
PROCESS HEAT (IPH) ENGINEERS 

o.;..2 3-5 6 - 10 
Years Years Years 

0 1 3 
0 3 2 
1 1 3 

Over 10 
Years 

5 -
4 
4 

6.2 INFORMATION NEEDS OF R:FSPONDENTS 

6.2.1 Technical Areas 

The three groups of IPH Engineers were asked to choose those areas in which they were 
"particularly interested in obtaining information" from a list of selected technical areas 
of solar industrial process h~at (see Table 6-6). All three groups expressed the highest 
interest in "hot water" (8 of the 9 in each group) and significantly (P < 0.05) less interest 
in "high-temperature steam." Differences between the groups were not statistically 
significant. 

Table 6-6. AREAS OF INTEREST: INDUSTRIAL PROCESS HEAT (IPH) ENGINEERS 

IPH Plant IPH Industrial IPH Agricultural 

Technical Areas of Interest 
Engineers Engineers Engineers 

No. Percent No. Pel'cenl No. Percent 

Hot Water 8 89 8 89 8 89 
Hot ·Air 5. 56 8 89 7 78 
Refrigeration 6' 67 7 78 7 78 
Low-Temperature Steam 5 56 7 78 6 67 
Direct Heat 3 33 2 22 3 33 
High-Temperature Steam 1 11 2 22 2 22 
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Two IPH Plant Engineers volunteered that they were also interested in information on 
heat. pumps (1) and the feasibility of converting from oil heating systems to solar hot 
water systems (1). Three IPH Agricultural Engineers volunteered interest in passive 
heating (I), agricultural applications for crop dryirig (1), and the use of dessicants for 
crop drying (I). 

6.2.2 'l)pes of Inf crmatim 

Respondents were asked to name the information about industrial process heat that was 
important for them to obtain. Two IPH Plant Engineers wanted information on the cost 
of systems (cost and payback) and 2 on technical breakthroughs in (economical) applica­
tions. Other topics mentioned included: the availability of systems, the availability of 
equipment, documentation on the performance of existing installations, state-of-the-art 
information, applioations data, the amount ot' heat reooverable by area, methodi to 
determine equipment requirements (the square footage in collectors required), and data 
on collectors for hot water heating. 

IPH Industrial Engineers felt information on the cost of systems was important (3) includ­
ing cost, cost justification, and the method to calculate return on investment. Other 
topics mentioned included: new industrial applications of solar energy, new develop­
ments in IPH, performance data, design applications, the benefits of different applica­
tions, availability of products, marketing information, data on using solar heat for drying 
textiles, and information on precombustion air heating and heat sources (hot water or 
steam) sufficient to preheat heat process tanks to 180° F. 

Three of the 9 IPH Agricultural Engineers felt economics information was important 
including mentions of desig,i information and procedures for economical systems (1), 
economical energy storage systems (2), types of economical collectors (1), and cost study 
information (1). Two of the 9 IPH Agricultural Engineers mentioned case studies on 
operating experience of IPH systems and new developments as important, and 2 men­
tioned applications information. Other topics mentioned included: state-of-the-art 
information, performance data, engineering specifications for IPH systems, procedures 
for designing systems, a list of IPH systems currently in use and their locations, general 
information on water heating, and the availability of photovoltaics cells and equipment. 
Other technical information also considered important included information on: highly 
efficient electric motors, corrosion control and control strategies, and collector design 
to get a particular quality of heat exchange. 

Some of the respondents volunteered that there was information they needed but were 
unable to get. Two IPH Industrial Engineer respondents were in need of data on the 
legality of building codes (1) and the cost of industrial process heat compared to conven­
tional systems (1). Information needed by IPH Agricultural Engineers included data on 
the type of equipment necessary to get a good payback (1), government sponsored pro­
grams on agricultural process heat (1), and research/developments in the field of indus-
trial process heat (1). · · · 

Choice Between Specific Needs. A list of 11 types of solar process heat information 
products and 13 solar process heat information categories was read to each respondent. 
Each respondent described the usefulness of each particular item by assigning it a value 
of "essential," "very useful," "somewhat useful," or "not at all useful." The results are 
given in Figs. 6-1, 6-2, and 6-3. For the purpooe of comparison, the results for SHAC 
Industrial Engineers (Fig. 6-4) and for All Engineers (Fig. 6-5) are also included. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of lnlormallon Rank Average Usefufne11••• Number of Responses 

or Information Producr Some· 
Euen- .. .., .... 

llol ...... ....... 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research fntormall2n Categ2!'.l!li 

The state of the art 5 3 5 

Research in progress 14 0 2 6 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 5 3 5 
convent1ona1.system 

Costs and performance of 
4 2 2 5 systems 

Slt&-S~clflc Information Categories: 
' Local building code5 or other ., 

regul~tions ~fff;?,::tin!J .'5itin!) Or 15 4 
installation of systems 

Climatological data such as wi0d. 2 2 4 2 
weather, or amount of sunshine 

Marketing Information Categories: ' 
Marketing Statistics and sales 

22 - 0 0 5 projections 

Information on how to market and 
sell systems including guidelines NA NA NA NA 
an obtaining financial support 

o·ther Information Categories: 
Educational institutions and other 
organizations offeririg related courses 15 0 3 3 
on system design or.application 

Standards. specifications. or certifi-
11 7 cation programs for equipment 

Institutional. social. environ-
mental. and legal aspects of 15 0 7 
system applications 

. Expected major developments 5 0 6 2 
during the next 10 years 

Solar system programs, research. 
24 0 0 4 industries. and markets outside 

~ the United States 
Tax credits. grants. or other 8 3 4 
economic· incentives 

Information Products: 
Reference Information Products: 

15 
A bibliography of generaJ readings 

0 3 3 

A calendar of conferences and 
programs 19 0 2 4 

A list of sources for information 12 3 2 

A list ot tc:chn1col cxpcrt3 ?l n 5 
Lists of local lenders, insurers. 

22 .... 0 0 5 builders, engineers. installers. 
manufacturers.or distributors : ' 

~P.:tlve Information Products: 
A non-technical description of how 

12 3 2 a particular system works 

A technical description of how 
3 4 a particular system works 

System diagrams or schematics 8 0 4 5 

!21!!9D lnfO!l!!!llon Prgducts: 

Sys<em design handbooks, installation 
hGl'u:JIJuuh..;, \)1' 1efttre11C1S talJltli 2 0 2 
Manual methods for sizing and pre-

dieting the engineering performance 
8 0 4 5 or life cycle costs of systems 

Compuler models for sizing and pre-
19 0 3 2 dieting the engineering performance 

or lite cycle costs of systems 

• ~',;h 1N1111.,l11 l1c1111e i:,t u.tii!o *Hquulloned on information and information producll In 1t1e cont11111 of their •Pt'ilie teehnologv. Fore:.:ample, bi.:imau wmi>lt hamn w111v 
,iiDktN atn:,1.11 '•a biblio,graptl'y ol 9enera1 ,11oi.Ji1,v=io .:in blomaaa", ''a calendarol upcoming blomau conteran,esal'ld p,·ogunr.a ", etc. 

Nol 

···" ...... 
(11 

0 

0 

0 

3 

4 

NA 

3 

0 

5 

3· 

3 

3 

3 

4 

3 

0 

0 

0 

4 

•• Rank-Eachintormation produc1 was aaaigneda rank based on average usefulness. Thus. !he product with the highest average usefulness was assigned lhe rank ol N1": !he product 
with Iha lowest average usefulness would be ranked "25- where au items were asked. II two or more information products were tied lor 2nd. they were bolh assigned a "2N. The nut 
hiOM1'1 ranking wll'l lhP.n A1'!!.iOnAf111 "4:' , • 

•• • Average use1u1ness waa ca1cu1aiea ay a151grung me responses an a 1-4 sca1e 1ram a 4 rar easaimd1 · 10 a :·1" 1ar ··not very uae1u1 . 

Figure 6-1. Usefulness of Selected Information Items: Industrial Pro.cess Heat 
Pl1111l !11ylmt1tn11 
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/Question #8. I will read a list of potential information or Information products on solar systems. For each, please 
tell me how useful that Information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Response, ...... 
or lnformalion Product* ...... .... what ... uoetul ...... 

1.0 1.5 2.0 2.5 3.0 3.5 ... (4) (3) (2) 

Information Categories: 

Research lnfgrmatlga Categories: 

I he state of the art 9 3 4 

Resea,·ch i11 ~:uuy,~ss 17 0 2 5 

Coal lnformallon Catt9orles: 

Costs of installing and operating 
a solar system compared to a 3 conventional, system 5 0 

Costs and performance of J 5 0 systems 

~lto.l:;~ltlr lnf('lrmallnn ratagnrta•· 

LUCHI lJulltJlny cut.JI:$ UI Ulhl!I 
17 regu1a11ons anecung smng or u j j 

installation of systems 

C11ma101091ca1 data such as wind. 10 0 5 2 
weather, or amount of 5unshine 

Marketing Information Categories: 
Marketing statistics and sales 

23 -: 0 0 4 projcction3 
Information on how to market and ' si:,11 l:iystams incluUi11y yuil.11:tlinas NA ' NA NA NA 

' on obtaining financial support 

Other lntom1at1on Categories: ' Educational institutions and other 
organizations offering related courses 21 0 6 on system design or application 

Standards. specifications, or certifi- 14 0 3 4 cation p,ograo}s for' equipme,11 
lnsiitutional. social. environ-
mental. and legal aspects of --
system applications 

21 0 2 4 

. Expected major developments 
14 during the next 10 years . ' 0 3 4 

Solar system programs. research. 
23 •: industries. and markets outside 0 2 

1M Unileo States 
Tax credits. grants. or other 5 6 
ecurJomi..; i,,.:.cnthe.\ 

Information Products: 
Reierence 1n1orma11on Prociuc1a: 

A bibliography of general reoding3 10 0 s 2 
A calendar of conferencos and 17 0 2 5 

programs 

A list of sources for information 5 3 3 l 

A list QI technical excerts 12 l fi 
Lists of local lenders. inSurers. 

17 builders. engineers. installers. 2 2 
manufac1urers1 or distributors 

DescrtQtlve Information Products: 
A non-technical description of how 

14 a particular system works 0 4 2 
A technical description ot how 

3 2 4 3 o porticulor 3ystcm work3 

Sy~tcm diagrams or schematic!; 8 4 ? 

Q..e.!.lgn Information Products: 

System de~ign handbooks. ins'tallation 
handbooks, or reference tables 3 3 3 2 
Manual methods for sizing and pre-

dieting the engineering performance 
7 6 0 or life cycle costs of systems 

Computer models for sizing and pre-
dieting the engineering performance 12 ,. 0 4 3 
or life cycle costs of systems 

• Each sample frame ol users was Queslioned on information and information producls in the context of their specific technology. For example,. biomass sample Ira mes were 
asked about "a bibliography ol general readings on biomass". "a calendar of upcoming biomass conferences and programs", etc. 

Nol .,.u .. ... 
(1) 

2 

j 

' 
5 

NA 

2 

2 

3 

2 

6 

2 

2 

2 

4 

3 

0 

2 

2 

• • Rank-Each information product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ol - 1 -: the produc1 
with the lowest average usefulness would be ranked-25- where all ifems were asked. If two or more information products were tied ror 2nd, they were both assigned a-2". The next 
highest ranking was then assigned a "4:· 

•· · Average usefulness was calculated by assigning the responses on a 1-4 scale lrom a ·•4" tor "essential" to a "1" lor "nol very uselur·. 

Figure 6-2. Usefulness of Selected Information Items: Industrial Process Heat 
lnd.ustrlal Englnee!s · 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very ·useful, 
somewhat useful, or not at all useful? 

Type of lnlormalion Rank Average Usefulness••• Number of Responses 

or Information Product* 
Some-

Enen- Yer, ,what 
Ual useful useful 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research JntqrmaUon Categ~ 

The state of the art 4 4 2 

Research in progress 13 2 3 3 

Cost Information C&t!9orles: 

Costs of installing and operating 
a solar system compared to a 3 4 2 conventional system 

Costs and performance of 3 4 2 systems 

Sita-S~cilic lnlonnatlon Categories: 
Local building codes.or .other 

22 0 7 re9ulations affecting siting or 
installation of sxstems 

Climatological data su.ch as wind. 4 3 4 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sales 
23 0 2 4 projr.r.tion9 

Information on how to market and 
sell systems including guidelines. NA. NA NA NA 
on obtaining financial support 

Other Information Cat19orles: 
Educational institutions and other 
organizations offering related courses 16 3 3 on sys.tern design or application 

Standards. specifications. or certifi-
16 0 4 4 cation programs for equipment 

Institutional. social, environ-
mental. and legal aspects of 21 3 2 
system applications 

Expected major developments 9 3 2 4 
during the next 10 years 

Solar system programs. re~arch, 
industries. and markets outside 16 2 4 
the United States 

Tax credits. grants. or other 14 2 6 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography ~f general readings 4 3 4 

A calendar of conferences and 
16 2 5 programs 

A list of sources for information 9 1 ·6 2 

A list ot technical experts 14 1 2 6 
Li~H; ,.,, 1,.,,.-i(I hmrJun:, in,urorc, 

builders. engineers, installers. 16 2 2 2 
manufacturers.or distributors 

Descrt~tlve Information Producte: 
A non-technical description of how 

24 0 5 a particular sys~em works 

A.teC:hnical description ot how 
12 2 3 4 a particular system works 

System diagrams or schematics 9 3 3 2 

' 
Q,,!lgn lnlormallon Prodwola1 

-: 
' 

System design handbooks. installation 
4 . ' 3 3 3 handbooks. or reference tables 

MAn11AI mP.thort, ,,,, sitinQ Anrl r'~P.w 
dieting the engineering performance 

3 4 2 or life cycle costs of systems 
Computer models lor sizing and pre-

4 2 5 2 dieting the engineering performance 
or lile cycle costs or systems 

• Each sample frame ot users was questioned on inlormation and lntorma1ion products in lhe conte11 ol lheir specific technology. For e11mp1e. biomass sample frames were 
asked abOut ·a bibliography of general readings on biomass", "a calendar ol upcom,ng biomass conlereneesand program!.". etc. 

Nol 
111111 

uselul 
(1) 

0 

0 

3 

NA 

2 

3 

0 

2 

0 

0 

0 

3 

3 

0 

0 

0 

0 

•• Rank-Eachintormalion producl w111 e,ssi;ntd a rank based an average useh1lnP.1~ Thus. !hi producl with tho highosl averago usefulness 'IIIIH aulgned lh~ ,cmk ul "I": lh~ produc1 
w11h lhe 1owes1 average uselutness would be ranked ·25" where all i1em1 were asked. II two or more intorma1ion products were lied tor 2nd. !hey were bolh assigned a "2", The nut 
h1ghes1 ranking was 1han assigned a "4:' · 

••• Average usetulnass was calculated by aui9ning the responses on a 1-4 scale lrom a "4" lor "etffnl!1r tot "1" lor "nat vftrv 11Mlul" 

Figure _6-3. Usefulness of Selected Information Items: Industrial Process Heat 
Agricultural Engineers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

.. 
Type of lnformallon Rank Average Usefulness••• Number of Responses 

or lnformaliun Pruducr Some-
Etsen- .... ..... 

U.1 ....... uH1ul 
1.0 1.5 ... 2.5 3.0 3.5 •• (41 (3) (21 

lnformatl~n Categories: : ' ' : I I ' I 

Rt!search fnfQrmalloo Categories: ' ' I 

12 ' The state of the art 
' 

1 3 4 : I : 
Res7~rch in progress 11 1 4 3 

' 
: I 

' Cost Information Categories: ' ' ' ' 
I : I 

Costs of installing aod operating ' : I : 
a solar system compared to a 5 I 0 7 2 conventional system : : I : I 

CostS and performance of 5 1 5 systems 3 
' : ' 61tc~&P-:ec1Hc; Information Categories: ' : ' l.vval ta\!!li:.iin!) rnrlnr nr nthar 

I 

' 
reguletion3 offccting Giting or !> 4 , 2 
i11.slulluliu1i uf U1~U,i'll'l,O : I I 

Climato(ogical data such as wind. 4 
weather. or amount of sunshine 

2 5 1 

' 
Marketing Information Categories: : 

Marketing statistics and sales 
23 -projections 

I 0 0 4 
Information on how to market and : ' 
sell systems including guidelines NA I NA NA NA I 
on obtaining financial support : I 

I 
Other Information _«;,tegortes: : 

Educational institutions and other ' organizations offering related courSes 19 ' 
on system design or application 0 1 6 

: ' Standards, specifications. or certifi- ' ' 
cation programs for equipment 10 1 4 4 

lnslitutionar. social. environ- : 
mental. and legal aspects of 22 1 0 4 system applications 

' : 
Expected major developments ' 12 l 3 during the next 10 years ~ 

' 
4 

Solar system programs. research. : ' 
24 • . 

industries, and markets outside 0 0 2 
the United States ' 

Tax credits. gtants. or other 5 economic incentives : : l 6 1 

Information Products: ' 
! ' 

Reference Information Products: ' I 
19 ' 0 0 8 A bibliography of general readings . 

A calendar of conlcrcncc:; and 17 
programs : ' : l 1 4 

A fist of sources for information 16 0 2 6 

A list ot technical experts 17 0 2 5 
Lists' of local lenders. insurers. : ' ' builders. engineers. installers. 15 ' 0 5 1 

111a.-,ufa.ctu .. e,·5,or di.1tributor5 ' 
' : I 

I 
DescrlQllve Information Producls: ' I 

A non-technical description of how 
I 

19 I 

a particular system works I 0 2 4 : 
' ' A technical description ot how ' 5 ' l 6 l a particular system works ' ; : : I ' 

System diagrams or schematics l 3 5 0 
' : ' : : I 

: ' ~..!fgn Information Products: ; ' ' ' I : - ' ' System. design handbooks. installation : ' ' han,:thook!lt., nr reter13nr.e tables 3 i ' ' 2 6 0 Manual methods for sizing and pre- : ' : ' ' · dieting the engineering perforrmmce 
l . or life cycle costs of systems 

' 3 4 2 
Computer models for sizing and pre- : : : ' ' dieting the engineering performance 12 ' ' 2 3 1 

' ' . nr lifA r.yr.lA_ costs of systems ' 
• Each sampte lrame ol users was queSlioned on inlormalion and inlormaliOn products in lhe conte111 ol lhei, specilic lee nology. Fo, e11ample. biomass sample frames were 

asked abOut -a bibliography ol general readings on biomass-. ··a calendar ol upcoming biomass conferences and programs - . etc. 

Not .... 
u-ful (11 

l 

l 

0 

0 

2 

l 

5 

llA 

2 

0 

4 

l 

7 

l 

~ 

1 

:J 

1 

2 

3 

3 

1 

1 

l 

0 

3 

•• Rank-Eachinformalion producl was assigned a rank based on average uselulness. Thus. Iha product wilh lhe highesl average usefulness was assigned the rank o1-r: the producl 
Wllh the lowest average usefulness would be ranked -25- where all ilerns were asked. 11 two or more information products were tied Im 2nd. lhey were both assigned a '"2"". The ne-.:1 
h1ghes1 ranking was lhen assigned a -47 

• • • Average usefulness was calculated by assigning the responses on a 1-4 scale lrom a -4-10, "essenliar to a ··r tor -not very useful'". 

Figure 6-4. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Industrial Engineers 
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Question #8. I will read a list of potential information or information products on solar.systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulne~s· .. Number of Responses 

or Information Producr 

Information Categories: 

Research Information Categories: 

The state oi the art 

Research in progress 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional.system 

Costs and performance of 
systems 

Slte·S~eclflc Information Categories: 
Local bLlilding codes· or other 
regulations affecting siting or 
installation of systems 

Climatological data such as wind. 
weather, or amount of sunshine 

Marketing Information Categories: 
Marketing !ltatbtlC!l and :mica 
projections · 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on syst~m design or application 

Standards. specifications. or certifi­
r.Minn proornms fnr P.(l11ir,mP.nt 

Institutional. social. environ­
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference Information Products: 

A b1bhography ot general readin9s 

A calendar of conferences an~ 
programs 

A list of sources for information 

A lif,1 nl IG,::hnir.:al ejaYplliilrl~ 

Lists of local lenders," insurers. 
builders. engineers. installers. 
manufacturers, or distributors 

OescriP.!tlve Information Products: 
A non-technical description of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

12,J!gn lntprma)lon Products: 

System design handbooks, inslallalion 

6 

12 

2 

13 

3 

24 

23 

21 

14 

17 

11 

25 

8 

17 

20 

9 

16 

19 

22 

6 

10 

h11nr1hnnks, nr rAIP.rAnr.A ,tAhlAfi 5 
Manual methods tor sizing and pre-

dicting Iha engineering perlormance 4 
or lile cycle c·osls of systems 

Computer models for sizing and pre-
dicting Iha engineering performance 15 
or life cycla r.o$t~ nf fiVfitem~ 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

·, 
' ' 

Some-
Eisen• ve.., what 

Ual useful uselul 
(4) (3) (2) 

19 38 34 

11 35 42 

22 47 21 

24 47 21 

18 24 38 

29 38 16 

3 13 34 
2 7 11 

4 19 49 

13 29 42 

11 26 33 

13 39 34 
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Figure 6-5. Usefulness of Selected Information Items: All Engineers 
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The information categories/products which were rated the highest by IPH Plant Engi­
neers were: 

• A technical description of how. a particular systems works; 

• Climatological data; 

• Design handbooks, installation handbooks, or reference tables; 

• Costs and performance of systems; 

• The state of the art; 

• Costs of installing and operating a solar IPH system compared to a conventional 
system; and 

• Expected major developments during the next 10 years. 

The information· categories/products which were ratea tne highest by IPH Industrial 
Engineers were: 

• Costs of installing and operating a solar IPH system compar~d to a conventional 
system; 

• Costs and performance of systems; 

• A technical description of how a particular system works; 

• Design handbooks, installation handbooks, or reference tables; 

• Tax credits, grants, or other economic incentives;-and 

• Lists of sources for information. 

The information categories/products which were rated the highest by IPH Agricultural 
Engineers were: 

• Costs of installing and operating a solar IPH system compared to a conventional 
system; 

• Cost and performance of systems; 

• Manual methods for sizing and predicting performance or costs; 

• The state of the art; 

• Climatological data; 

• A bibliography of general readings; 

• Design handbooks, installation handbooks, or reference t8.bles; ~rnrl 

• Computer models for sizing and predicting performance or costs. 

IPH Plant Engineers assigned the lowest ratings to: 

• Solar energy programs, research, industries, and markets outside the United 
States; 

• Marketing statistics and sales projections; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; 
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• Lists of technical experts; 

• Calendars of conferences and programs; and. 

• ~omputer models for sizing and predicting performance or costs. 

IPH Industrial Engineers assigned the lowest ratings to: 

• Marketing statistics and sales projections; 

• Solar energy programs, research, industries, and markets outside the United 
States; 

• Educational institutions and other organizations offering courses; 

• Institutional, social, environmental, and legal aspects; 

• Research in progress; 

• Local building codes or other regulations; 

• Calendars of conferences and programs; and 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors. 

IPH Agricultural Engineers assigned the lowest ratings to: 

• A nontechnical description of how a particular system works; 

• Marketing statistics and sales projections; 

• Local building codes or other regulations; and 

• Institutional, social, environmental, and legal aspects. 

For each of these IPH Engineer groups statistical tests indicated that the ratings for 
these highest-rated information items were significantly (P < 0.05) greater than the rat­
ings for these lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to the \ 
IPH Plant, Industrial, or Agricultural Engineers. For example, 4 of the 9 (44%) IPH Agri­
cultural Engineers thought ."institutional, social, environmental ••• aspects" were either 
"essential" or "very useful." Thus, these information categories/products could be useful 
to'some IPH Engineers, but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether any of the three IPH Engineer 
groups rated any of these information items significantly higher (or lower) than they 
were rated by either of the other IPH Engineer groups or by All Engineers (IPH Industrial 
Engineers were also compared to SHAC Industrial Engineers). Some groups, however, 
tended to give higher scores in general than did other groups. To compensate for this 
effect, these statistical tests compared the "relative rating" given by one group to the 
"relative rating" given by the other groups. The procedure for calculating the relative 
rating is described in Appendix E. The average overall rating for IPH Plant Engineers 
was 2.22; for IPH Agricultural Engineers it was 2.62; for IPH Industrial Engineers it was 
2.31; for SHAC Industrial Engineers it was 2.38; and for All Engineers, 2.45. 

A comparison of the ratings given by the three IPH Engineer groups showed no statisti­
cally significant differences between IPH Plant Engineers and IPH Industrial Engineers. 
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There were indications, however, that the IPH Industrial Engineers were more interested 
in "sources of information" and "technical experts," but less interested in "expected 
major developments" and "climatological data." 

Comparea to SHAC Industrial Engineers, the ratings assigned by IPH Industrial Engineers 
did not differ significantly. 

Compared to IPH Agricultural Engineers, IPH Plant Engineers rated "a nontechnical 
description" significantly (P < 0.05) higher and "computer models" significantly (P < 0.05) 
lower. There also were indications that the IPH Plant Engineers gave higher ratings to 
descriptive information, but lower ratings to reference information and design 
information. · 

Compared to IPH Agricultural Engineers, IPH Industrial Engineers assigned significantly 
(P < 0.05) higher ratings to "tax credits." Additionally, IPH Plant Engineers were more 
interested in descriptive information, while Agricultural Engineers were more interested 
in "climatological data," "a bibliography," and "computer models for sizing." 

6.3 ACQ~fflON OF INFORMATION BY RESPONDENTS 

6.3.l Use of Selected Informatioo Sources 

IPH Engineers were asked which of 20 different potential sources of solar information · 
they had used in the past few years. For this question the respondents were not asked if 
they had obtained information on industrial process heat, but instead were asked if they 
had obtai~ed ~~ sol~. inf or~ation from each specific sour~~· Thus, the question sought 
to determine which mformahon sources were the most f am1bar to the respondents. The 
results are showri in Figs. 6-6, 6-7, and. 6-8. For the purpose of comparison, the results 
for SHAC Industrial Engineers (Fig. 6-9) and for All Engineers (Fig. 6-10) are also 
included. 

The information sources mentioned most often by IPH Plant Engineers were: 

• An installer, builder, designer, or manufacturer; and 

• AEE. 

Few IPH Plant Engineers mentioned using any of the 20 information sources. Only 3 of 
the 20 sources w.ere mentioned by more than half of the engineers in this group. Of the 
86 groups included in the study, only one had less familiarity with these information 
resources than the IPH Plant Engineers. The information sources which received zero 
mentions included: --

• · Solar Energy Industries Association (SEIA), 

• A commercial data base, 

• Smithsonian Science Information Exchange (SSIE), and 

• Regional Solar Energy Centers (RSECs). 

The information sources mentioned most often by IPH Industrial Engineers were: 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

Public Media: 

Radio or TV 

Periodicals, newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or envi_ronmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA), including their publications 

Contacts with Professionals: 

An installer, builder, designer or manufacturer of solar systems 

Workshops, conferences or training sessions 

Information Services*: 

Your organizational library or a local library 

A commercial data base; for example. Lockheed, SOC, BAS 

Smithsonian Science Information Exchange.(SSIE) 

A Federal library or information center; for example, the National 
Agricultural library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of EnerQy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

Other: 

Some other state or local government office or publication 

A public utility company 

Sources for this specific sample frame**: 

Association of Energy Engineers 

l11slilultl ur Eltl<;lri<;al a111.J E1.,.,1,u11i<;s E11yi11;,;,,s 

0 10 

Not Ask~d 

Not Asked 

0% 

0% 

0% 

0% 

Services and centers whose primary puqJustl is lu diss;,rr,irraltl ir'rfOr'rnalion. 

Percentage Responding Yes· .. 

20 30 40 60 70 80 90 100 

Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: "the local or 
notional office of the U.S. Dop::irtmont of /\griculturo. including Extension and Foreitry:' 
These data are based upon a total of 9 resp9ndents. 

Figure 6-6. Use of Selected Information Sources: Industrial Process Heat Plant 
Engineers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 60 70 80 90 100 

Public Media: 

Radio or TV 

Periodicals, newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (S~IA), including the.ir publications 

Corot.;.;t.,1 with Profe~~lontlls: 

An installer. builder. designer or manufacturer ol solar systems 

Workshops, conlerences or training sessions 

Information Services·: 

Your organizational library or a local library 

A commercial data base; for example, Lockheed, SOC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example. the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Sol<>r-lnvolved Organizations 

Eli, ee,lly flu111 11,e U.3. Deµa111mm1 ut !::r1ergy 

·National Solar Heating & Cooling lnformat;on Center 

Regional Solar Energy Centers 

State Eneqw or Solar Ofli<.:es 

2!!!!!: 

Some other state or local government office or publication 

A public utility company 

Sources for thi~ ~Decific samDle frame .. : 

Association of Energy Engineers 

Institute of Electrical and Electronics Engineers 

Not Asked 

Not Asked 

0% 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example, the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry'.' 
These data are based upon a total of 9 resnondents. . 

Figure 6-7. Use of Selected Information Sources: Industrial Process Heat 
Industrial Engineers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes···· 

0 10 20 30 40 50 60 70 80 90 100 

! 
Public Media: 

Radio or TV Not Asked 

Periodicals. newspapers or magazines Not Asked ' ' ' 
Private Solar-Involved Organizations: ' : 

' 
Private solar energy or environmental organizations ,... 

' 
The local chapter or national headquarters of International ' ' 
Solar Energy Society (IS[S). including their publications 

' ' The local chapter or national t]eadquarters of Solar Energy ' ' I 
' ' 

Industries Association (SEIA). including their publications I : I 

' ' ' : Contacts with Professionals: ' : 
' ' : I 

' An installer. builder, desiQner or manufacturer of solar systems 
I ' Workshops. conferences or training sessions ' ' 
I ' ' 

Information Services*: 
I ' ' ' ' ' ' ' ' ' ' ' 

Your orQanizational library or a local library 
I : I 

' A commercial data base: for example. Lo<::kheP.<1, SDC. BAS ' 
' ' 

' ' 
Smithsonian Science Information Exchange (SSIE) ' ' ' 

' ' ,. ' I 
I ' : A Federal library or information center: for example. the National ' ' 

Agricultural Library or the Environmental Data System : I 
I : : 

Tne Government Pnnung Olilce iGPO) 
I ' ' 

National Technical Information Service (NTIS) 
I 
I 

' : ' 
Technical Information Center at Oak Ridge (TIC) 

I ' ' 
' ' ' I ' 

G 
I ' : overnment Solar-Involved Organizations ' ' 
' ' 

I 

' I 

' Directly from the U.S. Department of Energy 

' ' 
National Solar Heating & Cooling lnformaiion Cente, I ' ' : ' : ' 

' ' Regional Solar Energy Centers ' ' ' 
' ' 
' : ' ' State Energy or Solar Offices ' ' . ' 
' ' ther: ' I 

' 
0 

' : 
Some other state or local government office or publication : 

' ' 
A public utility company: ' 

I 

Sources for this specific sample frame**: 
' I 
I 

Association of Energy Engineers ' ' 
American Socielv QI AAricultural Engineers 

' ' ' 
' ' 

Services AM c:,mtP.rs whnsa primary purpose is io disseminate Information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 

'" These data are based upon a total of 9 re3pondent3. · 

Figure 6-8, Use of Selected lnfor~atlon Sources: Industrial Process Heat Agricultural Engineers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes···· 

0 10 20 30 40 50 60 70 80 90 100 
I i : Public Media: : 
I 

Radio or TV Not Asked ' I : ' 
PP.rinr1ic11ls, nP.wspapers or magazines 

I I 

I ' I I 

Private Solar-Involved Organizations: I : I : 
Private solar energy or environmental organizations : 

I : 
The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications r- I 

The local chapter or national headquarters of Solar Eneri:iv ' I 
Industries Association (SEIA). including their publications I 

I 

Contacts with Professionals: : : 
I 

' : 
An installer, builder, designer or manufacturer of solar systems 

I : 
Workshops, conferences or training sessions 

I 

' I 
' ' 

Information Services*: 
I ' 

I 
I I ' I 

' ' ' ' ' Your organizational library or a local library ' ' I : 
A commercial data base; forexample, Lockheed, SOC, BRS 0% 

I 

' ' ' ' ' 
Smithsonian Science Information Exchange (SSIE) 0% ' ' ' ' ' ' I ' ' ' A Federal library or information center; for example, the National ' ' ' Agricultural Library or the Environmental Data System 

I. 

I 

. The Government Printing Office (GPO) 
' ' 

National Technical Information Service (NTIS) I ' 
' . Technical Information Center at Oak Ridge (TIC) ' ' I 

' ' Government Solar-Involved Organizations ' ' ' I 

' ' ' I 

Olrectly from the LJ.$. Department ol Energy ' I 
' ' I 

' National Solar Heating & Cooling Information Center I 

' ; ' 
I 

I 

Regional Solar Energy Centers ' ' I I 

' ' ' 
State Energy or Solar Offices 

' ' ' I ' 0 _!!!£!:: ' I I 

I ' ' ' ' I ' Some other state or local government office or publication ' ' I ' I 

' 
' A public utility comp11ny I 

' 
I 

I ' 
I 

Sources for this sDecific sample frame**: : I ' 
' ' 

I ' ' 

Association of Energy Engineers I 
I I ' . I ' I 

' ' I 

' I 

' I I 
I I I 

' ' 
I 

' I : 
I I 

' I ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example, the 
manufacturers of biomass conversion equipment were also asked ii they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:' · 
These data are based upon a total. of 9 respondents. 

Figure 6-9. Use of Selected Information Sources: Active Solar Heating and 
· Cooling Industrial Engineers , .. 
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Question #11. In the past few years, h~ve you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 
... 

Radio or TV 

Periodicals, newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publications 

Contacts.with Professionals: 

An installer, builder, designer or manufacturer of solar systems 

Workshops, conferences or training sessions 

nformation Services*: 

Your organizational library or a local library 

A commercial data base; for example, Lockheed, SDC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National I 

Agricultural Library or the Environmental Data System 

The Government Printing Ol!ice (GPO) 

National Tech.nical Information Service (NTIS) 
I 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

I 
Regional Solar Energy Centers 

State Energy or Solar Offices 

0 ther: 

.Some other state or local government office or publication 

A public utility company 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total or 96 respondents. 

Percentage Responding Yes·· 
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Figure 6-10, u,, of Selected Information Sources: All Engineers 
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• AEE; 

· • The Government Printing Office (GPO); 

• An installer, builder, designer, or manufacturer; 

• Workshops, conferences, or training sessions; and 

• Directly from the U.S. Department of Energy (DOE). 

The information sources mentioned least often by IPH Industrial Engineers were: 
/• 

• SEIA, 

• SSIE, 
• International Solar Energy Society (ISES), 

• A commercial data base, 

• RSECs, 

• Some other state or local government office or publication, and 

• A public utility company. 

The information sources mentioned most ofteri by IPH Agricultural Engineers were: 

• !SES; 

• An installer, builder, designer, or manufacturer; 

• An organizational library or a local library; 

• GPO; 

• DOE; 

• Workshops, conferences, or training sessions; and 

• A commercial data base. 

The information sources mentioned least often by IPH Agricultural' Engineers were: 

• Private solar energy or environmental organizations, 

• SEIA, 

• SSIE, 
• Technical Information Center (TIC), 

• National Solar Heating and Cooling Information Center (NSHCIC), 

• RSECs, and 

• AEE. 

The one information soµrce mentioned most often which was common to all three groups 
of IPH Engineers was "an installer, builder (etc.)." Both IPH Plant and IPH Industrial 
Engineers mentioned AEE significantly (P < 0.05) more often than the IPH Agricultural 
Engineers, but mentioned !SES, "an organizational library or a local library," and "a 
commercial data base" significantly (P < 0.05) less often. The differences in preferences. 
for AEE and !SES probably are a direct reflection of the method of defining the sample 
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(see Section 5.1.1). Although there were no statistically significant differences between 
IPH Plant Engineers and IPH Industrial Engineers, there were several sources with which 
the IPH Industrial Engineers appeared to be more familiar. Overall, IPH Plant and IPH 
Industri~ Engineers appeared to mention fewer sources than .the IPH Agricultural 
Engineers. 

In contrast to All Engineers, significantly (P < 0.05) fewer IPH Plant Engineers use fed­
eral sources including "a federal library or _information center," GPO, National Technical 
Information Service, and DOE. Other comparisons to All Engineers shoWed IPH Industrial 
Engineers mentioning !SES significantly (P < 0.05) more often and "a public utility com­
pany" significantly (P < 0.05) less often. 

The sources used by IPH Industrial Engineers did not differ significantly from those used 
by SHAC Industrial Engineers. 

6.3.2 Membership in Solar-Interested Oganizations 

Seven of the 9 IPH Plant Engineers were· members of a professional, technical, or some 
other organization which has an interest in solar energy. These organizations (and the 
number of times mentioned) included: 

• American Institute of Plant ~ngineers (AIPE) (4), 

• American Society of Mechanical Engineers (2), and 

• AEE (5). 

Seven of the 9 IPH Industrial Engineers were members of an organization with an interest 
in solar energy. These organizations (and the number of times mentioned) included: 

• Air Pollution Control Association, 

• American Institute of Chemical Engineers, 

• American Institute of Industrial Engineers, 

• AIPE, 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE), 

• AEE (6), 

• National Society of Professional Engineers (NSPE) (2), 

• Virginia Society of Professional Engineers, and 

• Water Pollution Control Federation. 

All 9 IPH Agricultural Engineers were members of an organization with an interest in 
solar energy. These organizations (and the number of times mentioned) included: 

• AIPE, 

• American Society of Agricultural Engineers (2), 

• ASHRAE (2), 
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• · Aineri.~an Society for Metals; 

• American Welding Society, 

• · Arizona Solar Energy Association, 

• Arkansas Professional Engineers, 

• AEE, 

• Institute of Electr-ical and Electronics Engineers, 

• ISES (6), 

• NSPE (2), 

• New Mexico Solar Energy Association, 

• Oklahoma Professional Engin·eers, and 

• SEIA. 

Also mentioned by one IPH AgricultW'al Engineer was "ISEE," an organization which 
could not be verified by the authors. 

The two organizations mentioned by one or more respondents in all three groups of IPH 
Engineers were AEE and the American Institute of Plant Engineers. This strong repre­
sentation for AEE, however, m~t probably reflected the method of sample frame devel­
opment (see Section 5.1.1). Similarly, the high percentage of IPH Agricultural Engineers 
in ISES also could be explained by sample frame. development. 

6.3.3 Expmure to Publicatims on Solar Energy 

During the past 6 months, 8 of the 9 (89%) lPH Plant Engineers, All 9 TPH Industrial Engi...,. 
neers, and all IPH Agricultural Engineers had read publi~Rtions which included informa­
tion on solar industrial process heat. The publications. they could specify (and the number 
of times mentioned) are displayed in Table 6-7. 

Also mentioned by IPH Plant Engineers was "AEE Bulletin (about a midwestern plant 
using total solar power for electricity)," "Facilities Planner," "Heating, Ventilation, and 
Air Conditioning," and "Presidential report on Plant Energy Management, IPC pub­
lisher." 'l'hese publications could not be verified by the authors. 

Also mentioned by IPH Industrial Engineers were additional publications which could not 
be verified by the authors. These included "Advertisers Data Sheet," "American Society 
of Energy Conservation" publications, "F1At P18.tP. Collector Technology Mo.terinli:;," 
"Modern Industrial Energy,il 11Journal of the Association of Solar Energy Engineers," 
"Solar Gradient Ponds Material," and "textbooks." 

Also mentioned by l IPH Agricultural .Engineer was "Proceedings of Second Conference 
of SHAC Demonstration Program Contr8ctors Review, Volume Il and Ill/' a publication 
which could not be verified by the authors. · 
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Table 6-7. PUBLICATIONS READ WHICH INCLUDED INFORMATION ON SOLAR Jµ{ERGY: 
. INDUSTRIAL PROC~ HEAT (IPH) ENGINEERS ... 

IPH Engineer Group Total 
Publication 

Plant Industrial Agricultural IPH 

Air Conditioning and, Refrigeration Business 1 1 

Afil:icultural Engineering 1 1 

Alternative Sources of Energy 1 l 

American Society of Heating, Refrigerating and 
Air Conditioning Engineers (ASHRAE) publications l l 

ASHRAE Journal l l 

American Society of Mechanical Engineers journals 1 1 

Association of Energy Engineers publications 
(including 1 mention for Energy Engineer Magazine) 2 2 

Bornquist literature (Solaron distributor) 1 1 

. Building Systems Design 1 1 

Chemical and Engineering News 1 1 

Chemical Engineering 2 -. 2 

Chemical Engineering Progress 1 1 

Encyclopedia of Energy by McGraw Hill 1 1 

Energy Management and Federal Energy Guidelines 1 1 

Energy User News 2 2 1 5 

Factory 1 1 . 

Heating1 Piping and Air Conditioning 2 1 3 

Industry Week 1 1 

Instruments and Control Systems 1 1 

International Solar Energy Society publications 
(including 1 mention for "proceedings on . 
agricultw.·al u:;es") 2 2 

Machine Design 1 1 

Manufacturer's bulletins 1 1 

Mechanical Engineeri!}g 1 1 

New Mexico Solar Energy publications 1 1 

Plant Energy Manag:ement 3 1 l 5 

Plant Engineeri!!E[ 7 1 8 

Power 1 1 1 3 

Production Engineering 1 1 

Solar Age 1 4 5 

Solar Energy 4 4 

Technology for Energy Conservation 1 1 
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6 .. 3 .. 4 Use of Special Acguisitim Methods 

The respondents were asked whether they had obtained any information (not just indus­
trial process heat or solar energy) in the past year by computer terminal, by Computer 
Output Microform (COM), or by other microform (e.g., microfiche, microfilm sheets or 
rolls). 

During the past year, the IPH Industrial Engineers appeared slightly more accustomed to 
using these special acquisition methods than the other two IPH Engineer groups studied. 
In the past year, 5 of the 9 Industrial, 4 of the 9 Agricultural, and 2 of the 9 Plant Engi­
neers had used a computer terminal; only 1 of the 9 Industrial, 1 of the 9 Agricultural, 
and none of the Plant Engineers had used COM; however, 2 of the 9 Industrial, 4 of the 9 
Agricultural, and 1 of the 9 Plant Engineers had used other microform. A comparison of 
the three groups of IPH Engineers to each other or to SHAC Industrial Engineers showed 
no statistically significant differences in the proportion using computer terminals, COM, 
or -other microform. · . 

6.4 SUMMARY AND COMMENTS 

A total of 9 plant engineers, 9 industrial engineers, and 9 agricultural engineers were 
interviewed on industrial process heat. IPH Agricultural Engineers was the only group 
having direct involvement in industrial process heat. Their involvement level was similar 
to that of SHAC Industrial Engineers. 

The technical area of industrial process heat generating the highest interest in all three 
IPH Engineer groups was "hot water," with the least interest shown in "high-temperature 
steam." Other areas of interest were "hot air," "refrigeration," and "low-temperature 
steam." 

The IPH Plant Engineers gave the highest priority to receiving information on: 

• A technical description of how a partic:;ular solar IPH system works; 

• Climatological data; 

• Solar IPH system design handbooks, installation handbooks, or reference tables; 

• Costs arid performance of solar IPH systems; 

• The state of the art in solar IPH; 

• Costs of installing and operating a solar IPH system compared to a conventional 
system; and 

• Expected major developments in-solar IPH during the next 10 years. 

IPH Industrial Engineers gave the highest priority to receiving information on: 
' 

• Costs of installing and operating a solar IPH system compared to a conventional . 
system; 

• Costs and performance of solar IPH systems; 

• A technical description of how a particular solar IPH system works; 

• Solar IPH system design handbooks, installation handbooks, or reference tables; 
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• Tax credits, grants, or other economic incentives for solar IPH; and 

• Lists of sources for information on solar IPH. 

Information assigned the highest priority by IPH Agricultural Engineers included: 

• Costs ~nd performance of solar IPH systems; 

• Costs of installing and operating a solar IPH system compared to a conventional 
system; 

• Manual methods for sizing and predicting performance or cost of solar IPH sys-
tems; 

• The state of the art in solar IPH; 

• Climatological data; 

• A bibliography of general readings on solar IPH; 

• Solar IPH system design handbooks, installation handbooks, or reference tables; 
and 

• Computer models for sizing and predicting performance or cost of solar IPH sys-
tems. 

IPH Plant Engineers assigned the lowest ratings to "solar energy programs, research .: .. 
outside the United States," "marketing statistic~," "lists of local lenders (etc.)," "lists of 
technical experts," "calendars of conferences," and "computer models." 

IPH Industrial Engineers gave low ratings to "marketing statistics," "solar energy pro­
grams ... outside the United States," "educational institutions," "institutional, social ... 
aspects," "research in progresc;," "local building codes," "calendars of conferences," and 
"lists of local lenders (etc.)." 

IPH Agricultural Engineers gave low ratings to "a nontechnical description," "marketing 
statistics," "local building codes," an.d "institutional, social ... aspects." 

The resulting picture showed that cost information was valued highly by all three groups 
of IPH Engineers. Ratings given by IPH Plant Engineers and IPH Industrial Engineers 
were similar, with no significant differences found. However, a comparison of these two 
groups to IPH Agricultural Engineers identified the agricultural group as somewhat less 
interested in descriptive information (technical and nontechnical) and more interested in 
methods for sizing and predicting performance (both manual methods and computer 
models). The lower levels of involvement by both IPH Plant and IPH Industrial ·Engineers 
may have been a factor in their greater need for descriptive information than the IPH 
Agricultural Engineers, whose level of involvement in solar industrial process heat was 
higher. 

IPH Plant Engineers appeared to rely on a limited number of sources, principally "an 
installer, builder (etc.)," and AEE. IPH Industrial Engineers also rely on these two 
sources plus GPO. IPH Agricultural Engineers used many more sources, most often 
mentioning ISES, "an installer, builder (etc.)," "an organization .•. library," GPO, and 
DOE. 
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Both IPH Plant Engineers and IPH Industrial Engineers appeared to rely more on publica­
tions ~pecifically on engineering, while IPH Agricultural Engineers frequently used solar 
publications. These preferences may have been biased. by the sample selection proce­
dure: both IPH Plant and Industrial Engineers were selected from -AEE sources, and IPH 
Agricultural Engineers were selected from ISES sources (see Section 6.1.1). 
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SECTION 7.0 

SOLAR INDUSTRIAL PROCE;S HEAT EDUCATORS 

7 .1 DR;CRIPTION OF RR;PONDENTS 

7.1.1 Descriptiai of Sample 

This section describes the results of a telephone study to determine the needs of post­
secondary educators for information on industrial process heat. Nine Industrial Process 
Heat (IPH) Educators were interviewed. 

The sample frame for IPH Educators was constructed by searching the Solar Energy 
Information Data Bank (SEIDB) Education Data Base [13]. Thirty-eight colleges listed 

· courses which included industrial process heat information and identified instructors for 
each. course. Both introductory and advanced level course instructors were included. 
Instructors who also· appeared in Educator sample frames for other technologies were 
eliminated. Related Researcher and Engineer sample frames were checked for duplica­
tion of contact names, and duplicates were eliminated from the larger sample frame. 
After all adjustments were made, the 9 interview candidates were randomly selected 
from the sample frame of 33 names. · 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted it was verified that they really had been teaching courses on industrial 
process heat, and that they would be needing information on industrial process heat 
within the next year. If they were not both involved and needing information, they were 
asked if they could ref er the interviewer to someone else in their organization who would 
be an appropriate respondent. If such a referral was made, a call was then made to this 
new candidate; if no intraorganizational referral was made, a new candidate was ran­
domly selected from the sample frame. The results of this process may be seen in 
Table 7-1. 

Comparisono. For additional insight into the information needs and the information 
habits of these IPH Educators, results from this group are compared to the results from 
all of the educators interviewed in this study (All Educators). In addition to industrial 
process heat, the technologies included in All Educators were wind energy conversion, 
active solar heating and cooling, passive solar heating and cooling, photovoltaics, 
biomass, and solar thermal electric power. In performing any statistical comparisons, 
the totals for IPH Educators have been subtracted from the totals for All Educators. The 
data for Wind Educators and for All Educators can be found in Appendix F. 

7.1.2 Current Status of Respmdents 

Role. Six of the 9 IPH Educators were on the faculties of four-year colleges or univer­
sities, the other 3 taught at two-year colleges. Seven of them taught courses in engi­
neering departments (mechanical, environmental, industrial and management, technol­
ogy, industrial/mechanical technology, and thermal/environmental). The othet 2 
educators were in an applied science department and a public af(airs department. All 9 
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Table 7-1. COMPLETION OF INTERVIEWS: INDUSTRIAL PROC:ESS HEAT 
EDUCATORS 

Event 

Interview completed with sample frame candidate 
Interview completed with ref errHl cw1c..lic..latt: 
Refusal or candidate termination 
Contact attempted: could not reach candidate. within three 

attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g.; inappropriate 
field of interPst, no telephone) 

TOTAL 

Sample frame ergor ratea (Percent) 
Completion rate (Percent) 

ainvalia candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
Candidates 

8 
l 
1 

11 

21 

8 

29 

28 
43 

taught courses which covered many energy topics; at least one course included solar 
IPH. In describing what they were presently doing in IPH,. only 3 specifically mentioned 
teaching (1 teaching conferences, 2 teaching courses). Four mentioned working on _solar 
projects (1 on process heat pumping projects, 1 as a designer for a DOE-funded project 
and other projects, 1 on a solar heating and cooling system demonstration project, and 1 
in use and development of solar hot water heat). Three mentioned looking into proposals 
and possibilities for use of solar process heat. 

Involvement. Two of the 9 (22%) IPH Educators said that they were "very involved" in 
industrial process heat. Another 3 of the IPH Educators said that they were "moderately 
involved" in industrial process heat, thus making 5 of the 9 (56%) of these educators 
either "very involved" or "moderately involved." This was lower than the 78% (49 of the 
63) of All Educators who were either "very involved" or "moderately involved." The IPH 
Educators were the least involved group in compru•ison with all the Educator groups 
interviewed in this study. 

Informedness. Four of the 9 (44%) IPH Educators considered themselves "very infor1ned," · 
compared to 31 of the 63 (49%) All Educators. Another 3 IPH Educators said that they 
were "moderately informt!d," thus making 7 of l11t:1 9 (78%) of thCflP. P.duco.tors either 
"very informed" or "moderately informed." This was lower than for All Educators, where 
58 of the 63 (92%) considered themselves at least "moderately informed." 

One possible explanation of the lower levels of involvement and inf ormedness than 
observed in All Educators is that for other technologies tile teachers were generally 
instructors for advanced-level courses only. 
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'l .1.3 Background of Respmdents 

Five of the 9 (56%) IPH Educators held doctoral degrees, 3 (33%) held master's degrees 
and 1 (11 %) held a bachelor's degree. In comparison, 44 of the 63 (70%) All Educators 
had doctoral degrees, 12 of the 63 (19%) had master's degrees and 5 of the 63 (8%) had 
bachelor's degrees. Six of the IPH Educators had degrees in engineering (2 mechanical, 1 
solar, 1 · industrial, 2 general), 2 had degrees in education (1 industrial), and 1 a degree in 
political science. Seven of the 9 IPH Educators had received their most recent degree 
within the past 15 years: 2 of these within the past 5 years, 3 from 5-10 years ago, and 2 
from 10-15 years ago. Two IPH Educators received their degree 15-25 years ago. 

Most (6 of the 9 or 67%) of the IPH Educators had been in their present profession (not 
necessarily teaching) for over 10 years. Two were in their present profession for 3-5 
years and 1 for less than 2 years. In comparison, 41 of the 63 (65%) All Educators had 
b~en in their present profession for over 10 years. All 9 gave their present profession as 
educator, professor, or instructor. Other professional descriptions were: department 
chairman (2), manager (1), solar consultant (1), solar design engineer (1), and solar instal­
lation engineer (1). Two respondents included reference to solar energy in their descrip­
tions of profession. 

'1.2 INFORMATION NEEDS OF R~PONDENTS 

'l .2.1 Technleal Areas 

IPH Educators were asked to choose those areas in which they were "particularly inter­
ested in obtaining information" from a list of selected technical areas of solar industrial 
process heat. They seemed to be more interested in "hot water" (8 of the 9), "low­
temperature steam" (8 of the 9), and "hot air" (8 of the 9) than in "direct heat" (4 of. the 
9). Information on "high-temperature steam" (6 of the 9) and "refrigeration" (7 of the 9) 
were also of interest. 

One IPH Educator volunteered that he/she was also interested in solar electrical 
generation. 

'l .2.2 !Y.Pes of Inf ormatim 

IPH Educators were asked to name the information about industrial process heat that was 
important for them to obtain. All 9 volunteered one or more items of information which 
they considered important. Included in the items they mentioned were: information on 
current applications (3 - 1 results of demonstrations, 1 case studies, and 1 educational 
information on installations); performance data (3 - 1 industrial heat system performance 
information, 1 data on actual operation of a large-scale solar heating system, and 1 "good 
p.erformance data"); schematics and diagrams of particular systems; methods of analysis; 
life of collectors; "contact knowledge related to current trends"; new techniques; and 
potential applications. 

Information that IPH Educators volunteered they needed but were unable to get 
included: climatological data (2) and information on existing IPH systems. One Educator 
said all information was inc·onvenient to obtain: it took too long to obtain and the pro­
cedures were too drawn out. 
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Choice Between Specific Needs. A list of 11 types of solar industrial process heat infor­
mation products and 14 types of solar industrial process heat information categories was 
read to each respondent. Each respondent described the usefulness of each particular 
item by assigning it a value of "essential," "very useful," "somewhat useful," or "not at all 
useful." The results are given in Fig. 7-1. For the purpose of comparison, results for All 
Educators are in Fig. 7-2. 

IPH Educators gave the two items in the cost information category high ratings as a 
class. Their four to~rated information categories/products were: 

• Expected major developments during the next 10 years; 

• Costs of installing and operating a solar IPH system compared to a conventional 
system; 

• Costs and performance of systems; and 

• A technical description uf how H particular system works. 

IPH Educators gave the two items in the marketing information category low ratings as a 
class. The five lowest-rated information categories/products were: 

• Educational institutions and other organizations offering courses; 

• Marketing statistics and sales projections; 

• How to market and sell solar systems; 

• Standards, specifications, or certification programs; and 

• Solar energy programs, research, industries, and markets outside the U.S. 

Statistical tests indicated that significant (P.< 0.05) differences existed between the rat­
ings for the four highest-rated information items and the five lowest-rated information 
items for IPH Educators. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
IPH Educators. For example, 2 of the 9 (22%) thought "marketing statistics" was either 
"essential" or "very useful." Thus, these information categories/products could be useful 
to some IPH Educators, but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the IPH Educators rated any of 
these information items significantly higher (or lower) than they were rated by All Edu­
cators. Some groups, however, tended to give higher scores in general than did other 
groups. To compensate for this effect, these statistical tests compared the "relative 
rating" given by one group to the "relative rating" given by the other groups. The pro­
cedure for calculating the relative rating is described in Appendix E. The average over­
all rating IPH Educators gave to all items was 2.49, for All Educators, 2.64. 

In comparing the results for IPH Educators to the results for All Educators, there were 
marked similarities. The two cost information items and "expected major developments" 
were also among the top-rated items for All Educators, where each of the seven groups 
of educators were asked about the same items, but for different technologies. All Edu­
cators concurred with lowest ratings for three of the five categories/products, i.e., the 
two marketing information items and "solar system programs .•. outside the U.S." were 
also rated lowest by All Educators. Statistical tests indicated that, compared to All 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ol lntortnatlon Rank Average Usefulness••• Number of Response, 

or Information Producr Some-...... ..... .... 
llal UMIUI useful 

1.D 1.5 2.0 2.5 3.0 3.5 4.0 14) (3) (2) 

Information Categories: 

Research 1ntgrmattga Categ2!!U.i 

The state of the art 
8 4 4 

Research in progress 8 1 4 4 

Cost Information CategorleB:· . ' 
Costs of installing arJd operating 

I 

a solar system compared to a 
conventional-system 

2 3· 4. 

Costs and performance of 
2 2 5 2 • systems 

~l)!!Clllc Information Categories: 
Local buitding codes or other 

17 3 3 regulations affecting siting or 
installation of systems 

Climatological data such as· wind. 5 3 2 3 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales, 

24 u 2 3 pro1ect1on5 

Information on how to market and 
sell systems including guidelines 21 0 6 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations ottering related courses 24 0 4 
On system design or application 

Standards, specifii::ations. or certifi-
21 3 cation programs for equipment 

111::.liluliundl, ~oc.ial, envii"on· 
mental, and legal aspects of 14 
system applications 

3 4 

Expected major developments 
during the next 10 years 

·4 4 ·1 

Solar system programs, research, 
21 0 2 4 industries. and markets outside 

the United States 

Tax credits. grants. or other 8 2 2 5 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography of general readings 14 2 6 
A calendar of conferences and 17 3 3 
programs 

A list.of sources for information 8 0 6 3 

A list ot technical experts 17 2 5 

Ll~l~ ul IOt.:dl le111.Je1s, l11su1er5, 
12 3 0 5 builders. engineers, installers. 

manufacturers,or distributors 
' 

OescrlP-:tlve Information Products: 
A non-technical description of how 

14 ·' 2 2 3 a particular system works 

A technical description of how 
2 2. 5 2 a particular system works. 

System diagrams or schematics 12 4 3 

rut.!.lgn Information Products: 

System design handbooks. installalion 
handbooks, or reference tables 17 
Mar,uol mett.-:,d& for sizing and p,e .. 

0 3· 6' 

dieting the engineering performance 
5 2 4 2 

or life cycle costs of systems 
Computer models for sizing and pre-

dieting the engineering performance 5 3 2 3 
or life cycle costs ol syslems 

' Each sample 1,ame ol users was ques1ionad on lnlormelionand lnlormallon proeluclt In lhe conleitl al !hair sr,ecllle 1ectinotogy, Fo, e:~ample, biomass aamplo lramoo wore 
asked abou1 "a bibliography ot ~ene,11J readings on biomass". "a ce.lendarol ur,r.nmlno hlomass eonf,vrenee11nd programs", e1c. 

Nol 
at all 

useful 
(1) 

0 

0 

0 

2 

4 

2 

4 

4 

0 

3 

0 

0 

2 

0 

2 

0 

0 

•• Rank-Eachintorma1ion product was assigned a rank based on eve,age use1u1ness. Thus, the product wilh !he highesl average usefulness was assigned the rank ol "1": lhe product 
w11n lhe lowest average uselulness would be ranked "25" where all ilems were asked. II two or more lntormation products were lied lor 2nd. !hey we,e bOth assigned a M2", The next 
h1gl'Les1 ranking was then assigned a "4:' 

''' Average usefulness was t;:alt;:~1,t,c;, t;,y nt!<in1ml thv rvn>OnHI on 1 1""1 sea ta lrnm 11 "•" lnr "1111an!lal" t" o .. ,M fnr M""' uary t•Hlvl", 

Figure 7-1. Usefulness of Selected Information Items: Industrial Process Heat Educators 
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Question #8. I will read a list of potential Information or Information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

.. 
Type of Information Rank Awerage Usefulne19••• Number of Retponan 

or lnformallon Product• ...... ..... . ..,. -· ... ....... ....... 
1.0 1.5 ..• 2.5 3.0 3.5 ... (4) (>) C?> 

nformatlon Categories: ' ' 
I 

' : I ' ' 
I I I I 

Research ID12U!lt!l12n Categ2tl!I; 
I I I I I I 

' ' 1 
I 15 35 11 

The state of the art I 
I 

7 I ; ' 14 33 14 Research in progress I 

' ; ' ' ' Cost lnformallon Catnorte1: I I 

' I I 

Costs of installing and operating ' 
I 

I I 
' a solar system compared to a ' ' 19 29 10 4 conventional.system : ; : I 

Costs and performance of 1 ' ' 20 23 20 
systems 

' ' ' : I 

Slte·S~clflc Information Categories: ' ' : ' ' ' I ' LOtal DUIIQJng CUt.h:!'S UI ull 1c1 ' ' ' : IU, 22 20 
regu1e11u11:1 u11u1.ai11y &Hin~ uf 1R : 
in~\~llat,on ot systems : I : 21 ?4 15 Climatological data such as wind. I 

' weather. or amount of svnstiine ' 
' ,. ' : 

Marketing Information Categories: ' ' ' 
I ' 

' : ' I 
Marketing statistics and sales : ' : ' 5 15 26 projections 23 ' ' I 

Information on how to market and ' ' ' ' 
sell systems including guidelines 24 I 5 17 21 

I 
on obtaining financial support 

' 
I 
I 

Other Information Categories: ' I 
Educational i11stitutions and other ' ' 

I 

organizations offering related courses ' 8 26 17 
on system design or application 19 

Standards. specifications. or certifi- : : ' 11 18 26 
cation programs for equipment · 1 7 

Institutional. social. environ- : : ' 6 30 19 mental, and legal aspects ot 16 
system applications 

' ' Expected major developments ' : 31 10 4 ' 17 
during the next 10 years 

Solar system programs. research. 25 : : 5 14 23 
imh"itrio-t, t1n,:t marlrP.tc; nutsir1A . 

I the United States : : : 
Ta.v. t;rF'!ri1ts, Qrants. or u111l!1 II 19 1q 22 
economic incentives ' 

: 
: ' 

Information Pro!l~cl.l!,; : ' I ' : ' 
Reference 1ntorma11on f)rodUl:ts: I : ' 

: 
A bibliography of general readings 12 ' ' 12 21 21 

' 
A calendar ol conferencei and : 

6 30 21 15 programs 
: ' ' ' 11 32 17 A list of sources for information 9 

I 7 19 30 A list of technical experts 21 
' I 

Lists ot 1oca1 lenders. i11su1 efs.. : : ' ' ' 9 22 20 builders. engineers. installers. 20 I 
I 

rnanufacturers,or distributors ' ! I 

DetlU':rletlve Information Products: ' ' ' A non-technical description of how ' ' 22 ' 9 11 ·25 
a particular system works 

A technical description of how : : : ' 37 11 6 12 
a particular system works 

: : : I 

System alagrams ur sche,natic~ 13 ' 17 28 18 

' ' ! ~.!,lgn Information Products: ' ' -. ' : : System design handbooks. installation 
handbooks, or reference tables 11 14 25 20 
Manual methods tor sizing and pr~-

' ' dieting thP. engineering performance : ' : 
or lite cycle costs of systems 10 ' 15 25 16 

Computer models for sizing and pre- : : ' ' (1ir.tino thP. engineerinQ oertormance 14 ' 11 23 23 
or life cycle costs of systems : ! 

• Each sample lrame ol users was questioned on inlormation and information products rn the contexl ol lheir specific technology. For example. biomass sample lrames were 
asked about "a bibliography of gener~I readings on biomass". "a calendar ol upcoming biomass conlerences and programs". etc. 

Not . ... ....... 
(ti 

2 

2 

5 

0 

11 

:l 

17 

20 

12 

8 

8 

4 

21 

3 

3 

.6 

3 

7 

12 

18 

2 

5 

4 

6 

6 

•• Rank-Each1ntorma1ion pr0duc1 was assigned a rank based on average uselulness. Thus. the prOduct with the highes1 average usefulness was assigned the rank ol "I": the proc:luc1 
w,th the lowest average uselulness would be ranked-25" where all items were asked. II two or more information prOClucls were tied tor 2nd. they were both assigned a "2". The neal 
h1ghes1 ranking was lhen ass,gned a "4'.' 

•• • Average uselu1ness was calculated by assigning the responses on a 1-4 scale from a "4" for ··essential" lo a "I" !or "nol very useful". 

Figure 7-2. Usefulness of Selected Information Items: All Educators 
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Educators, the IPH Educators rated "expected major developments" significantly 
(P< 0.05) higher and "standards" and "educational institutions" significantly (P < 0.05) 
lower. · 

7.3 ACQUISfflON OF INFORMATION BY RESPONDENTS 

7 .3.1 Use of Selected Inf <rmatim Sources 

IPH Educators were asked which of 20 dif°ferent potential sources of solar information 
they had used in the past few years. For this question the respondents were not asked if 
they had obtained information about solar industrial process heat, but instead were asked 
if they had obtained any solar information from each specific source. Thus, the question 
sought to determine which information sources were the most familiar to the respon­
dents. The results for IPH Educators are shown in Fig. 7-3. For comparison, those for 
All Educators are shown in Fig. 7-4 •. 

. The information sources mentioned most often by IPH Educators (at least 7 of the 9 had 
used them) were: 

• Periodicals, newspapers, or magazines; 

• An organizational library or a local library; 

• Workshops, conferences, or training sessions; 

• Directly from the U.S. Department of Energy (DOE); 

• An installer, builder, designer, or manufacturer of solar systems; 

• National Technical Information Service (NTIS); and 

• A public utility company. 

In comparing these results to those for All Educators, it was found that all of the top­
mention·ed sources except "public utility company" and NTIS were among the five top­
mentioned sources for All Educators. 

The information sources mentioned least often by IPH Educators were: 

• Smithsonian Science Information Exchange, 

• A commercial data base, 

• Radio or TV, 

• Solar Energy Industries Association, and 

• Regional Solar Energy Centers. 

Once again the results for All Educators were virtually identical. Four of these sources 
were also among the five lowest-rated items for All Educators (only "Radio or TV'' was 
not). 
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·auestion #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes ... 

0 10 20 30 40 50 60 70 80 90 100 
I ' : I 

Public Media: ' ' I 
I 

Radio or TV ' I 
' I ' 

Periodicals, newspapers or magazines 

' ' ' I I I 
Private Solar-Involved Organizations: ' 

I ' I ' I 
I 

' I I 

Private solar energy or environmental organizations ' ' ' The local chapter or national headquarters of International I ' ' ' ' Snlar Enerav Society(!$!;$}, ir1i;h,19in!l their publications I 

The lo,;,il r.hapter or national headquarters of Solar Ener!jy : : i 
I I : 

Industries Association (SEIA),. including their pubhcall6ris I 
' I 

' ' i Cont:ai:tv w!!h Prnfaulonal11 · I : 
' : I ' I 

An installer, b'uilder, dE;signer or manufacturer of solar systems 
--. I ' Workshops, conferences or training sessions 

I I ' nformation Services•: I 
' ' ' ' ' I 

' ' I ' ' 
Your organizational library or a local library 

I ' I 

A commercial data base; for example, Lockheed, SOC, BRS I I I 

' ' 
. I 

' 

~ 
' I I 

' I 
Smithsonian Science Information Exchange (SSIE) I ' ' ' ' I I ' ' ' A Federal library or information center; for example, the National ' ' Agricultural Library or the Environmental Data System I 

I : : 
The Government Printing Office (GPO) ' I 

I I I 

National Technical Information Service (NTIS) 
I : I 

Technical Information Center at Oak Ridge ("flCJ ' ' I 
I ' : overnment Solar-Involved Organizations ' ' I ' I 

' ' 
G 

I I 

Directly from the U.S. Department of Energy , 
I ' ' National Solar Heating & Cooling Information Center ' ' ' ' : ' ' I 

Regional Solar Energy Centers ' ' I ' 
State Energy or S0111r Offices 

' ' I 
ther: I 

' ' I 
Q__ 

' ' 
Some other state or local government offi~e or ' ' publication 

' ' A public utility company 

' 
I 
I 

' ' I 
I 

: 
' - - -... -.. 

' Services and centers whose primary purpose is'to disseminate information. 
These data are based upon a total of 9 resp~ndents. 

Figure 7-3. Use of Selected Information Sources: Industrial Process Heat Educators 
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Question #11. In the past few years, have you obtained any type of solar information· from any of the following sources? 

Information Sources · Percentage Responding Yes·· 

0 10 20 30 40 50 60 
I ' I I 

Public Media: ' I 
' ' I ' I ' 

Radio or TV 
I 

Periodicals. newspapers or magazines 
I ' 
I I 

Private Solar-Involved Organizations: ' 
I 

I I 
I I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of lnterna\ional I 

' 
Solar Energy Society (ISES). including their publications 

The local chapter or national headq11arters of Solar Energy ' ' I 
Industries Association (SEIA), including tl')eir publications · I ' ' I ' Contacts with Professionals: ' ' I 

' I 
' An installer, builder. designer or manufacturer of solar systems 

I 
Workshops, conferences or training sessions 

I 
I 

Information Services•: ' I 
I 

Your organizational library or a local library 
I I 

A commercial data base; for example, Lockheed, SOC, BRS 
' 
I Smithsonian Science Information Exchange (SSIE) ' ' I 

A Federal library or information center; for example. the National ' 
Agricultural Library or the Environmental Data System 

I : 
The Government Printing Office (GPU) 

I I 

' National Technical Information Service (NTIS) 

' ' Technical Information Center at Oak Ridge (TIC) ' I 
I 

I ' Government Solar-Involved Organizations I 
·, 

I 
' ' I ' 

Directly from the U.S. Department of Energy 
I ' 

National Solar Heating & Cooling Information Center . ' 
I I 

Regional Solar Energy Centers ' ' I ' ' I 

State. Enoryy or Sol~r Offir,p~ 
I I 

0 ther: ' I 
I 

' ' ' ' Some other state or local government office or publication 

' ' ' ' A public utility company 

Services ann c:enters whose primary purpose is to disseminate informat,oli. 
These dah:1 are based upon a tot\jl of 63 responn1mts. I · 

Figure 7-4. Use of Selected Information Sources: All Educators 
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'l .3.2 Membership in Solar-Interested Organizatims 

Eight of the 9 IPH Educators were members of a professional, technical, or other organi­
zation with an interest in solar energy. These organizations (and the number of times 
mentioned) included: · 

• American Association for the Advancement of Science; 

• American Institute of Industrial Engineers; 

• American Physical Society; 

• American Society of Heating, Refrigerating and Air Conditioning Engineers; 

• American Society of Mechanical Engineers (2); 

• American Vocational Association; 

• International Solar Energy Society (!SES) (4); 

• Louisiana Solar Energy Council (New Orleans Chapter); 

• Michigan Society of Professional Engineers; 

• National Society of Professional Engineers; and 

• Oregon Vocational Association. 

Engineering and solar energy associations (particularly ISES) were the most popular 
organizations with the IPH Educators. 

'l .3.3 Expostre to Publicatims on Solsr Energy 

During the past 6 months, 8 of the 9 IPH Educators had read publications which included 
information on industrial J?rocess heat. The. publications they could specify (and the 
number of times mentioned) included: 

• Civil Engineering journals, 

• Conference proceedings, 

• DOR reporti, 

• Heat Transfer journals, 

• Plant Energy Management, 

• Plant Engineering, 

• Sandia National Lab reports, 

• Solar Age (3), 

• Solar Energy journals, and 

• Solar Engineering. 

Solar energy publications (specifically Solar Age) were the most popular readings among 
this group of respondents. · 
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'l 73.4 Use of Special Aguisitim Methods 

The respondents were asked whether they had obtained·any information (not just indus­
trial process heat or solar energy) in the past year by computer terminal, by Computer 
Output Microform (COM), or by. other microform (e.g., microfiche, microfilm sheets or 
rolls). Few of the IPH Educators appeared accustomed to using these special acquisition 
methods. Three (33%) had used a computer terminal 'in the past year, none had used 
COM, and 3 (33%) had used other microf orms. By comparison, All Educators had 22%, 
6%, and 33% using computer terminals, COM, and other microforms, respectively. 

7.4 SUMMARY AND COMMENTS 

Nine. postsecondary educators teaching courses including solar. industrial process heat 
topics were interviewed. In addition to teaching, four were working on solar IPH projects 
and three were looking into possibilities for use of process heat. Despite this, the IPH 
Educs,tors considered themselves the least involved in their technology of any of the 
groups of Educators studied. IPH Educators also considered themselves less informed 
than did All Educators. Some of the differences between IPH Educators and All Educa­
tors may be because the IPH Educators included instructors of basic level courses, while 
for most other groups of Educators only instructors of advanced level courses were 
interviewed. 

The level of education of IPH Educators was similar to that for All Educators. Most IPH 
Educators had degrees in engineering and were teaching in engineering departments. 

The technical areas of solar industrial process heat which most interested these educa­
tors were "hot water," "low-temperature stea_m," "hot air," "refrigeration," and "high 
temperature steam." 

IPH Educators gave the highest priority to receiving information on: 

• Expected major developments in solar IPH during the next 10 years, 

• Costs of installing and operating a solar IPH system compared to a conventional 
system, 

• Costs and performance of sola.r TPH systems, and 

• A technical description of how a particular solar IPH system works. 

They gave low ratings to "educational institutions," "marketing statistics and sales pro­
jections," "how to market and sell solar industrial process heat systems," "solar energy 
programs, research, industries, and markets outside the U.S.," and "standards, specifica­
tions, or certification programs." 

In addition to the high ratings given to "a technical des.cription" and "costs and perfor­
mance," information on current applications was mentioned as important for these 
respondents to obtain. 

IPH Educators most often received solar information from "periodicals, newspapers, or 
magazines," "an organizational library or a local library," "workshops, conferences, or 
training sessions," DOE, "an installer, builder, designer, or manufacturer," and NTIS. 
Many were members of engineering or solar energy associations. Publications such as 
Solar Age were the most popular publications from which these respondents received 
solar information. 
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SECTION 8.0 

STATE AGRICULTURAL OFFICE REPR~ENTATIVHS 

8.1 DESCRIPTION OF RESPONDENTS 

8.1.1 Descriptim of Sample 

This section describes the results of a telephone study to determine the needs of repre­
sentatives of State Departments of Agriculture for information on solar agricultural pro­
cess heat (APH). Eight State Agricultural Office Representatives were interviewed. 

The sample frame for State Agricultural Office Representatives was selected from a list 
provided by the Colorado Department of Agriculture [141. The list contained contact 
names, phone numbers, and addresses for all 50 states. Contact names were director, 
chairman, or commissioner. Alaska and Hawaii were not used. The 8 interview candi- · 
dates were randomly selected from a sample frame of 48 names. 

Respondents. In making the telephone calls to contact the randomly selected interview . · 
candidates, it sometimes occurred that the person coµld not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really had some interest in solar agricultural 
process heat (APH), and that they would be needing information on APH within the .next 
year. If they were not both involved and needing information, they were asked if they 
could refer the interviewer to someone else·in their organization who would be an appro­
priate respondent. If such a referral was made, a call was then made to this new candi­
date; if no intraorganizational referral was made, a new candidate was randomly selected· 
from the sample frame. The results of this process may be seen in Table 8-1. In one 
case, the interviewer inadvertently completed an interview with a referral candidate who 
was not employed by a State Department of Agriculture, and therefore could not be 
included in this sample. 

Table 8-1. COMPLETION OF INTERVIEWS: STATE AGRICULTURAL 
OFFICE REPRESENTATIVES 

Event 

Interview completed with sample frame· candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 

attempt& or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g.; inappropriate 
field of interest, no telephone) 

TOTAL 

Sample frame error ratea (Percent) 
Completion rateb (Percent) 

ainvalid candidates divided by TOTAL 
bcomplcted interviews divided by Subtotal 

99 

Number of 
Candidates 

2 
6 
0 

8 

16 

4 

20 

20 
50 
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comparisons. For additional insight into the information needs and information habits of 
these State Agricultural Office Representatives, results from this group are compared to 
the results from state level Cooperative Extension Service (CES) specialists in agricul-

. ture and information (All State Specialists) and from CES County Agricultural Agents 
(APH County Agents) interviewed in this study about solar agricultural process heat (see 
Section 8.0). The data for State Agricultural Office Representatives, All CES State 
Specialists, and APH County Agents can be found in Appendix F. 

8.1.2 Current Stat~ of Respondents 

Respondents represented the following eight states: 

• California, 

• Iowa, 

• Kons83, 

• Maryland, 

• Montana, 

• Oregon, 

• South Carolina, and 

• Vermont. 

Thus, these respondents were fairly well scattered across the country. In comparison, 
APH County Agents represented mostly the central United States, while All State Spe­
cialists (13 states) had no representation from states in New England nor the far West. 

Role. Solar activities in which State Agricultural Office Representatives were currently 
engaged included not only APH, but active solar heating and cooling and the use of bio­
mass energy. Three respondents were involved in providing information on APH: 1 of 
these was preparing a publication for farmers and setting up a demonstration project; 
another was operating an APH information clearing house. Two were involved with gas­
ohol: the production of ethanol (not APH), and the use of gasohol for grain drying.· Two 
other respondents were reviewing APH literature, and 1 was, associated with farm dem­
onstrations for he~ting water (APH). 

involvement. Two of the 8 (25%) State Agricultlll'al Office Representatives said that 
they were "very involved" in solar agricultural process heat, 1 was '"moderately involved," 
and the other 5 were "slightly involved." 

lnformedness. Three of the 8 (38%) State Agricultural Office Representatives stated 
that they were either "very infurmcd" or "moderl:llely informed." Five were only 
"slightly informed." APH County Agents were similarly not very well informed about 

. APH, while All State Specialists were more informed about solar energy generally. 

Need for Information. All respondents indicated they would need information on .solar 
APH on the job during the next year. Five of the 8 (62%) State Agricultural Office 
Representatives expected to need information on solar APH outside the job as well as on 
the job. This was about the same level of expected off-the-job information need that 
was found for APH County Agents (5 of the 9, 56%). All State Specialists (7 of the 18, 
39%) were less likely to need solar information outside of their jobs. 
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8.1.3 Background of Respondents 

Three of the State Agricultural Office Repr·esentatives held master's degrees, 1 held a 
PhD., and 3 held bachelor's degrees (1 held no degree). The proportion of advanced 

· degree holders (beyood bachelor's) was about the same fer these respondents as for APH 
County Agents (50% and 56%, respectively), but much lower thah for All State Special­
ists (83%). Only 3 of the State Agricultural Office Representatives had received their 
most recent degree in agricultural fields: agricultural education, animal nutrition, and 
agricultural engineering. Other degree fields were: chemistry, biochemistry, and politi­
cal science (2). Five of the 7 degree-holders had received their most recent degree 
within the past 10 years, and 2 more than 35 years ago. 

Two of the State Agricultural Office Representatives had been in their current profes­
sion for less than 2 years, 3 f cr 3-5 years, and 4 for over 6 years. In addition to stating 
their present professions as commissioner, administrator, or director of the State 
Department of Agriculture, respondents also described themselves as researcher, mar­
keting specialist, and director of a long-range planning program. 

8.2 INFORMATION NEEDS OF RESPONDENTS 

8.2.1 Technical Areas 

State Agricultw·al Office Representatives were asked to choose those areas in which 
they were "particularly interested in obtaining information" from a list of selected tech­
nical areas of solar agricultural process heat. Interest.levels were high for all areas. Six 
expressed interest in all f~ve areas about which they were asked. APH County Agents 
showed similarly high levels of interest (see Table 8-2). 

Table 8-2. AREAS OF INTEREST: STATE AGRICULTURAL OFFICE 
REPRESENTATI~ AND AGRICULTURAL PROCESS HEAT (APH). 
COUNTY AGENTS 

Technical Arca 
of Interest 

Total Respondents 

Livestock sheiter heating 
Crop drying 
GreeilhOUSl::lS 
Food processing 
Grain drying 

State 
Agricultural 
Office Reps 

No. Percent 

8 100 

7 88 
7 · 88 
7 88 
7 88 
6 75 

APH 
County 
Agents 

No. Percent 

9 100 

7 78 
7 78 
7 78 
6 67 
8 89 

Some State Agricultural Office Representatives volunteered that they were also inter­
ested in: frrigation and puinping power, alcohol distillation (gasohol), water heating, 
solar storage, farm home heating, and photovoltaics. 

I • 
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8.2.2 Types of Inf ormatim 

State· Agricultural Office Representatives were asked to name the information about 
solar APH that ~as important for them to obtain. Seven of the 8 volunteered one or 
more items of information which they considered important. Topics mentioned 
included: fruit and vegetable dehydration, economics and cost effectiveness, solar heat­
ing of stock watering tanks in winter, solar alcohol production, uses of solar energy for 
reducing moisture in corn mash, practical developments in farm solar collector design 
and installation, types of materials that produce best results, and insolation for specific 
areas. Three respondents expressed the importance of any ·and all information that 

. relates specifically to farm applications. 

Information that State Agricultural Office Representatives volunteered they needed but 
were unable to get included: a list of sources of information and nontechnical informa­
tion on system effectiveness and "re-uoobility." 

' . 

Choice Dt::lwet!n Specific Needs. A list of 11 types of solar APH information products 
and 14 types of solar APH information categories was read to each respondent. E~ch 
respondent described the usefulness of each particular item by assigning it a value of 
"essential," "very useful," "somewhat useful," or "not at all useful." The results are dis­
played in Fig. 8-1. For the purpose of comparison, results for APH County Agents are 
shown in Fig. 9-1, those for All State Specialists in Fig. 9-3 (Section 9.0). 

The five top-rated information categories/products selected by the State Agricultural 
Office Representatives were: 

• Lists of sources for information; 

• Tax credits, grants, or other ec:onoi'nin incentives, 

• Costs and performance of systems; 

.e A nontechnical description of how a particular system works; and 

• System diagrams or schematics. 

State Agricultural Office Representatives assigned the lowest relative ratings to: 

• Solar energy programs, research, industries, and markets .outside the United 
States; 

• How to market and sell solar systems; 

• Marketing statistics and sales projections;. and 

• Institutional, social, environmental, and legal aspects. 

Statis.tical tests indicated that all five of the top categories/products were rated signifi­
cantly (P < 0.05) higher tha.n were the four lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
State Agricultural Office Representatives. For example, 4 of the 8 (50%) thought "local 
building codes" were "very useful." Thus, these information categories/products could be 
useful to some State Agricultural Office Representatives, but. were of a lower relative 
priority to the entire group. 

102 



TR-751 
S:~l 11i1 ----------------------------'-

~=r 

Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? · 

Type ot Information Rank Average Usefulness••• Number ol Responses 

or lnformalion Product" 
Some-

Essen- Ve,y .... 
llal useful useful 

1.0 15 2.0 2.5 3.0 35 4.0 (41 (31 (21 

Lnformatlon Categories: 

Research Information Categories: 

The state of the art 14 0 4 3 

Research in progress 9 0 5 2 

Casi Information Categories: 

Costs of installing and operating 
a solar system compared to a 6 0 6 
conventlonal system 

Costs and performance of 
3 0 6 2 systems 

Site·Speclfic Information Categories: 

Local building codes nr other 
21 0 4 re911lations affecting siting or 

installation of systems 

Climatological data such as wind. · 9 3 3 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketiny :;1at1stics ant.I ,:;~l&s 

22 0 3 projections 
Information ·on how to market and 
sell systems including guidelines 24 0 3 
on obtaining financial support 

Other lnlormatlgn t:ategorles: 
Educational institutions and other 
organizations offering related courses 16 0 3 3 
on system design or application 

Standcuds. specifications. or certifi-
17 0 3 4 cation programs for Rquipment 

Institutional. social. environ-
mental. and legal aspects of 22 0 5 
system applications 

Expected major developments 
9 0 4 4 during the next 10 years 

Solar system programs. research, 
25 

~ 
0 2 industries, and markets outside 

the United States 

Tax credits. grants. or other 2 0 6 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliography of geneta1 real.ling5 9 3 3 
A calendar of conferences and 17 0 3 4 

prog,cuTis 

A list of sources for information 2 4 2 

A li.!it OT IO\:lll!i,;,;;il P¥pr:rtf. 6 3 4 
Lists of local lenders. insurers. 

builders, engineers, installers. 9 0 4 4 
manuh11::111rers.or distributors 

DescriP-tlve Information Products: 
A non-technical description of how 

3 0 7 0 a particular system works 

A technical description ot how 
14 0 4 3 a particular system works 

System diagrams or schematics 3 0 6 2 

!l,.!)gn lnto1m1tlon Products: 

Syslem design handbooks. inslallalion 
handbooko. or roferenc:P. IRbles 
Manual methods for sizing and pre-

6 0 5 3 

dieting the engineering performance 
17 0 3 4 or life cycle cosls of syslems 

Computer models for sizing and pre-
17 2 3 dieting the engineering performance 

ur Ille i..yi..liJ; uotite ;f oyt.tAms ...... ., .. , 
• Each sam('IIA lrame ot users wasquesuom:uJ on lnto,motion and inln'rmalion s;,roduc1s in lhe contelCI ol their specific technology. For exampla, biomass sampla lrames w4Hf 

as1r.ed 11/;lnul "a bibli09raphy of general readings u11 tuomoso", "I caltnr.lAr nl upcorninq biomass conlerencea ttm.l l)fc,grarns ", etc. 

Nol 
at all 

useful 
(11 

1 

0 

3 

4 

4 

2 

0 

5 

0 

0 

0 

0 

0 

0 

2 

•• Rank-Eachlnlorma1ion product was assigned a rank based on 1tY1:11age uselulnoi:s. Thus, lhP. 1irnnuct wilh the highest average uselulml'IS "'as essigncd 1h11 rank nt "1": the Produc1 
whh'the lowest average usefulness would be ranked "25" where all items were asked. II two or more lnlormatlon products were 11ea tor 2nd, lht,y were bolh assigned 11 "'" Tl'le l"lt•I 
h19hes1 ranking was then assigned a "4:' ~ 

''' •,..:.,.ago wu1,.,1rinr1 wn r.11lr:u1a1ea VY ii1>~iy11i11v 11;, roa11on11oc on a 1ol. V:IIIA Imm I "4" t~,r "essential" lo e "1 · lor "not very useful", 

Figure 8-1. Usefulness of Selected Information Items: ·State Agricultural Office Representatives 
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Statistical tests were also used to determine whether the State Agricultural Office 
Representatives rated any of these information items significantly higher (or lower) than 
they were rated by the APH County Agents or by All State Specialists. Some groups, 
·however, tended to give higher scores in general than did other groups. To compensate 
for this effect, these statistical tests compared the "relative rating" given by one group 
to the "relative rating" given by the other groups. The procedure for calculating the rel­
ative rating is described in Appendix E. The average overall rating for State Agricultural 
Office Representatives was 2.38, slightly higher than the 2.27 average of All State Spe­
cialists, but lower than the 2.66 average for APH County Agents. 

In comparing the results for State Agricultural Office Representatives to the results for 
All State Specialis~ and APH County Agents, all three groups gave high ratings to "costs 
and performance of systems" and "economic incentives," and low ratings to "institutional, 
social, environmental, and legal aspects." Statistical tests showed that the State Agri­
cultural Office Representatives rated "educational institutions" signi!icantly .(P < 0.05) 
higher than dic;l All State Specialists and rated "computer models" ·significantly (P < 0.05) 
higher than. they were rated by APH County Agents. There seemed to be evidence that 

· State Agricultural Office RepreRentatives were more inte1·1::lste~ in reference products 
and descriptive costs than All State Specialists were. · 

8.3 ACQUJSmON OF INFORMATION BY RESPONDENTS. 

8.3.1 Use of Selected Inf ormatim Sources 

State Agricultural Office Representatives were asked which of 21 different potential 
sources of solar information they had used in the past few years. For this 4uestion the 
respondl::lnls were not asked if they had ohtA ined information on solw· APH, but mstead 
were asked 1f they had obtained any solar information from each specific source. Thus, 
the· question sought to determine which information sources were the most familiA.t' to 
the responclP.nt~. The result3 are showu in Fig. 8-i. For comparison, results for APH 
County Agents and All State Specialists are in Figs. 9-4 and ~-6 (Section 9.0). 

The information sources mentioned most often by State Agricultural Office Representa­
tives were: 

• United States DcpArtment uf AgrlcUlture (USDA); 

• Periodicals, newspapers, or magazines; 

• State energy or solar offices; and 

• A public utility company. 

There were seven other sources which 75% or more of the respondents had used. The 
information sources mentioned least often by State Agricultural Office Representatives 
were: · 

• A commercial data base, 

• International Solar Energy Society·(ISES), and 

• , National Solar Heating and Cooling Information Center (NSHCIC). 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes ... 

0 10 20 30 40 50 60 70 80 90 100 
I ' ' 
I ' : 

Public Media: ' I ' : ' I :· ' I ' 
Radio or TV 

I : ' ' Periodicals, newspapers or magazines 
I ' ' ' 

I I 

Private Solar-Involved Organizations: ' 
I ' I ' ' I : I I 

Private solar energy or environmental organizations 
I ' ' The local chapter or national headquarters of International ' I 

Solar Energy Society (ISES), including their publications ' I 

The local c;hapter or national headquarters of Solar Enerqy ' ' I 
Industries Association (SEIA). including their publications 

' ' 
C~ntacts with Professionals: · ' ' 

' ' I : :· I 

An installer. builder. designer or manufacturer of solar systems 
' I I : 

Workshops. conferences or training sessions 
I I ' nformatlon Services*: 
I ' ' ' ' ' I 

' ' I ' ' 
Your organizational library or a local library 

I - I I 
A commercial data base; for example, Lockheed, SOC. BRS ' ' ' ' ' 
Smithsonian Science Information Exchange (SSIE) ' ' ' ' I 

A Federai library or information center; for example. the National : ' ' 
Agricultural _Library or the Environmental Data System I : : 
The Government Printing Office (GPO) 

I ' ' National Technical Information Service (NTIS) : 
I 

' Te-chnical Information Center at Oak Ridg_e (TIC) ' ' I 
I ' ' overnment Solar-Involved Organizations ' ' I 

' ' ' ' I 

Directly from the U.S. Department of Energy 
I ' ' National Solar Heating & Cooling Information Center ' ' : ' 
i ·,I.._ ' 

' 
I 

Regional Solar Eriergy Centers l ' ' : I 

I ' ' Stahi E"'"Yf or Golar Offioo~ ' 
' ' ' 0 ther: ' I ' I ' ' ' I 

Some other state or local government office or ' ' publication I 

' 
' ' ' ' A public utility company 
I ' ' 

Sources for this specific sample frame**: : I I 

' I ' ' I I I 

USDA, including 1,:,e Cooperallv11 EAl1111~ion Oervics 
. 

I I I 

I ' I 
I I 

' I I 
I I I 
I ' ' I ' ' 
I ' ' 

' ' ' 

Services and centers whose primary purpose is to disseminate information. 
SomP. Rample frames we.-e questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass c_onversion equipment were also asked it they havP. obtained any lype of solar information from: "fhP. local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:• 

"· These Ll,lla 1:1111 vilsed upon a total of 8 rAR[lnndents .. 

Figure 8-2. : Use of Selected lnformatl_on Sources: : State Agricultural Office Representatives 
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State Agricultural Office Representatives relied heavily on USDA for solar information, 
as did Exte_nsion Service Offices. However, their overall average across all sources (.61) 
was much higher than was that of the APH County Agents (.43), and thus they appeared 
to make more use .of more sources. The State Agricultlll'al Office Representatives were 
significantly (P < 0.05) more likely to use· both "a federal library" an,d Regional Solar 
Energy Centers (RSECs) than were APH County Agents. They were significantly 
(P< 0.05) less likely to use both other libraries and "some other state or local government 
office" than were All State Specialists. 

8.3.2 Membership in Soler-Interested Organizatims 

Three of the -s (38%) State Agricultlll'al Office Representatives interviewed were mem­
bers of a professional, technical, or other organization with an interest in solar energy. 
These organizations (each mentioned by only one respondent) included: 

• American Association ior the Advancement of Science, 

• American Society of Agricultlll'al Engineers, 

• National Association of State Departments of Agriculture, and 

• North American Scientific Council for Agricultlll'al Technology. 

No solar-specific organizations were mentioned, which was also typical of APH County 
Agents. · 

8.3.3 Exposure to Publicatims on Solar Energy 

During lltt:! past 6 months, all of the Stat,e Agricultural Office Representatives had read 
publications which included information on solar APH. The publications they could spec­
ify (each named by only one respondent) included; 

• Archer-Daniel-Midland Company publications, 

• U.S. Department of Energy (DOE) publications, 

• Hoard's Dairyman, · 

• Kansas Energy Office publications, 

• Kansas State University Extension Service publications, 

• Progressive Farmer, 

• Solar Ener for A iculture· Review of Research (by W. K. Trotter, USDA 
Econ<;>mics, Statistics, and Cooperatives Service #67 , and 

• USDA reports. 

8.3.4 Use of Special A,cquisitim Methods 

The respondents were asked whether they had obtained any information (not just APH or 
solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm· sheets or rolls). Few of the 
State Agricultural Office Representatives appeared accustomed to using these special 
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acquisition methods, a trait common to most groups included in this study. In the past 
year, none of the 8 had used computer terminals, only 1 had used COM, and 2 had used 
other microforms. Somewhat larger proportions of All State Specialists had used each of 
the three forms. Significantly more (P < 0.05) State Specialists had used computer ter­
minals. than State Agricultural Office Representatives. The employment of State 
Specialists at state universities may be a factor in their higher use of all three acquisi­
tion methods. 

8.4 SUMMARY AND COMMENTS 

Eight representatives from State Agricultural Offices were interviewed. All were 
involved in some aspect of providing information on solar agricultural process heat 
(APH), although most were only slightly involved in this area and not very informed. 
Most respondents expected to need information on solar APH off the job as well as on the 
job. Most respondents held top pooitions in the State D~partment of Agriculture. 

State Agricultural Office Representatives assigned the greatest utility to information on: 

• Lists of sources for information on solar APH; 

• Tax credits, grants, and other economic incentives for solar APH applications; 

• Costs and performance of solar APH systems; 

• A nontechnical description of how a particular solar APH system works; and 

• Solar APH system diagrams or schematics. 

They gave low ratings to: marketing information, "APH programs ••• outside the United 
States," and "institutional, social, environmental, and legal aspects of solar agricultural 
process heat installations." 

State Agricultural Office Representatives most often received solar information from 
USDA, "periodicals, newspapers, or magazines," "state energy or solar offices," and "a 
public utility company." These respondents appeared to be seeking out more information 
sources and needing both teclmical information for themselves as well ~s nontechnical 
information for- public awareness distribution to the rural public. They obtained much of 
their_ information from professional agricultural organi7.8tions and publications, .in addi­
tion to DOE and USDA. 

107 



, 108 



S:fl 1-1 ___________________ T_R_-7_51 

SECTION 9.0 

COUNTY AGENTS, COOPERATIVE EXTENSION SERVICE 

9.1 Dm;CRIP'110N OF Rm;PONDENTS 

9.1.1 Descriptim of Sample 

This section describes the results of a telephone study to determine the needs of county 
agricultural agents in the Cooperative Extension Service (CES) for inf orrnation on solar 
agricultural process heat (APH). Nine APH County Agents were interviewed. 

The sample fran:ie for APH County Agents was selected from the County Agents Direc­
tory [15] which lists CES staff members by state and county. In order to eliminate urban 
counties, the County and City Data Book [16] was consulted. From this source, any coun­
ties which had 35 percent or less of total land area in f arrns were eliminated from con­
sideration. The 2,160 remaining rural counties were reduced to 300 by systematic ran-

. dorn selection of every seventh county. (Counties were listed in alphabetical order 
within states, which were also in alphabetical order.) Every fifth county was then 
selected as a candidate for the solar agricultural process he~t information study.* Senior 
Agricultural Agents (rather than Horne Economics Agents, 4-H Agents, or Youth Agents) 
were identified for each county. The 9 interview candidates were randomly selected 
from a sample frame.of 60 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they would be needing inf orrnation on APH within 
the next year. If they were not both involved and needing information, they were asked 
if they could refer the interviewer to someone else in their organization who would be an 
appropriate respondent. If such a referral was made, a call was then made to this new 
candidate; if no intraorganizational referral was made, a new candidate was randomly 
selected from the sample frame. The results of this process may be seen in Table 9-1. 

Comparisons. For additional iusight into the inf orrnation needs and the information 
habits of these APH County Agents, results from this group are compared to the results 
from state-level CES specialists in agriculture and inf orrnation (All State Specialists) and 
from all of the CES county agricultural agents interviewed in this study (All. County 
Agents). Other technologies included in All County Agents were active solar heating and 
cooling, wind, passive solar heating and cooling, and biomass energy. In performing any 
statistical comparisons, the totals for APH County Agents have been subtracted from the 
totals for All County Agents. Comparisons between APH County Agents and State Agri ... 
cultural Office Representatives, who were also sampled for information needs on solar 
APH, are contained in Section 8. The data for APH County Agents, All County Agents, 
and All State Specialists can.be found in Appendix F. 

*The remaining counties were divided into similar groups, and studies were conducted on 
wind energy, activtl solar heating and coo.ling, passive solar heating and cooling, and 
biomass energy. The results of these studies are reported in other volumes. 
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Table ~I. COMPLETION OF INTERVIEWS: AGRICULTURAL PROCESS HEAT 
COUNTY AGENTS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate . 
Refusal or candidate termination 
Contact attempted: could not reach candida:te within three 

attempts or before interviews were completed 

Subtotal 

· Contact attempted: invalid candidatP. (1:",g,; inappropriate 
fiP.td of interoot, no telei;,hv.ut::) 

TOTAL 

Sample frame er~or ratea 
Completion rate . 

ainvalid candidates divided by Total 
bcompleted interviews divided by Subtotal 

9.1.2 Current Stattm of Respondents 

Respondents represented counties in the following eight states: 

• Idaho, 

• Kansas (2), 

• Nebraska, 

• North Carolina, 

• Oklahoma, 

• South Dakota, 

• Tennessee, and 

• Texas. 

Number of 
Candidates 

9 
0 
0 

14 

23 

2 

25 

8 
39 

IL will be noted that neither Northeastern nor f~.r Western stntc::i were saruplcd. An 
Cow1ty Agents accou.ule<l for 24 states, picking up somewhat more representation of the 
West. Similarly, All State Specialists did not include representatives from New England 
or the far West. (Geographic distribution by state of respondents. in each of the County 
Agents' and State Specialists' groups are shown in Table B-1, Appendix B.) 

Role. Three of the !::I APH County Agents were gathering information and/or identifying 
sources of information on agricultural process heat and distributing information to the 
public. Other activities mentioned included: research on tobacco curing, use of peanut 
dryers, grain drying (usually classified as agricultural process heat), promoting solar APH 
research, working with farmers to plan solar APH projects, and preparing for solar APH 
experiments. 
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Involvement. Two of the 9 (22%) respondents said that they were "moderately involved" 
in solar agricultural process heat. The other 7 wel'e "slightly involved." While none of 
the APH County Agents were "very involved," 33% (6 of the 18) of All State Specialists 
were. This higher degree of involvement may be accounted for by the fact that State 
Specialists were asked about involvement in solar technologies generally, rather than just 
in s·o1ar agricultural process heat. Involvement levels of County Agents in other tech-· 
nologies were similar (29%, 13 of the 45 were at least "moderately involved") to APH 
County Agents. 

Informedness. Seven of the 9 (78%) APH County Agents stated that they were only 
"slightly informed" about solar APH. Two (22%) were "moderately informed." Similarly, 
All County Agents were not very well informed about their respective solar technologies 
(only 10 of the 45 _or 22% at leastllmoderately informed''), while significantly (P < 0.05) 
more All State Specialists (15 of the 18 or 83%) were at least "moderately informed" 
than were APH County Agents. 

Need for Information. All respondents indicated they would need solar APH information 
on the job during the next year. Five (56%) of the 9 APH County Agents indicated they 
would also need information on solar agricultural process heat outside the job. This level 
of off-the-joQ information need was about the same as that found for All County Agents 
(21 of the 45 or 47%), but higher than for All State Specialists (7 of the 18 or 39%). 

9.1.3 Background of Respondents 

Five of the APH County Agents held master's degrees, the remainder held bachelor's 
degrees. Three had received their most recent degree in agriculture (animal husbandry)· 
or agricultural education (2), 2 in animal science, 2 in adult education, 1 in biology, and 1 
in e!lgineering. Four of the 9 had received their most recent degrees within the past 10 
years, 2 from 10-20 years ago, and 3 over 20 years ago. 

Seven APH County Agents had been in their current profession for over 10 years, 2 for 
3-5 years. Although their current profession might be assumed to be "county agricultural 
agent," professional statements included educator and agricultural professional, as well 
as Extension Agent. 

9.2 INFORMATION NEEDS OF Rm;PONDENTS 

9.2.l Teclmical Areas 

APH County Agents were asked to choose. those areas in which they were "particularly 
interested in obtaining information" from 8. 1ist of selected technical areas of solar agri­
cultural process heat technology. Six expressed interest in all five areas about which 
they were asked. Eight of the 9 re.c;pondents were interested in "grain drying," 7 were 
interested in "livestock shelter heating," "crop drying," and "greenhouses." Tht: topic of 
lowest interest (6 of the 9) was "food processing." 

Three APH County Agents volunteered that they were also interested in solar heating of 
residences. 
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9.2.2 Types of Inf crmatim 

· APH County Agents were asked to name the information about solar agricultural process 
heat technologies that was important for them to obtain. Eight of the 9 volunteered one 
or more items of information which they considered important. Responses ranged from 
"basic information" to "technical aspects" and included: breakthroughs, research results, 
new approaches for grain drying and swine house heating, identification of best solar col­
lectors for agricultural applications, low-cost systems for installation on existing farms 
(retrofit), and comparison between solar and other sources fer agricultural process heat. 

Two APH County Agents volunteered that there was information they needed but were 
unable to get. This information included: any technical information, economics of solar 
APH, costs and performance of different systems, and new plans for systems. 

Choice Between Specific Needs. A list of 11 types of solar agricultural process heat 
information products and 11 types of solar APH information categories was read to each 
respondent. Each respondent described the usefulness of each particular item by assign­
ing it a value of "essential," "very useful," "somewhat useful," or "not at all useful." The 
results are displayed in Fig. 9-1. For the purpa,e of comparison, results for All County· 
Agents are in Fig. 9-2, and those for All State Specialists in Fig. 9-3. 

APH County Agents named both items in the cost category as the most important. The 
five top-rated information categcries/products were: 

• Costs of installing and operating a solar APH system compared to a conventional 
system; 

• Costs and performance of systems; 

• Tax credits., grants, or other economic incentives; · 

• A uuulechnice.1 description of how a particular system works; and 

, • Lists of lechnlcal experts. 

"Li5b uf sources t"or information" and "system diagra1ns and schematics" also were 
ranked high. 

APH County Agents assigned the lowest relative ratings to: 

• Computer models for sizing and predicting performance or costs; 

• Local building codes or other regulations; 

• Calendars of ~onferences and progrAms; and 

• InstitutionAl, social, environmental, and legal aspects. 

Statistical tests indicated that all five of the top categories/products were rated signifi­
cantly (P< 0.05) higher than were the four lowest rated items. 

It should be noted that these lower-ratec.1 items were not necessarily of no worth to the 
APH County Agents. For example, 3 of the 9 (33%) thought "local building codes" was 
either "essential," or "very useful." Thus, these information categories/products could be 
useful to some of the APH County Agents, but were of a lower relative priority to the 
entire group. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that Information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Rank Average UHlulne19••• Number of Aesponaes Type ol Information 
or Information Producr ~- Not 

Enen­
llal 

1•1 

Ve,y 
uMlul 

(3) 

what at all 

Information Categories: 

R•aearch 1ntormat1on Catog.2.!!!I.; 
The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
r:nnvP.ntional system 

Costs and performance of 
systems 

Slte·S~clflc Information Categories: 
Local building codes or other 
regulations affecting siting or 
1nstallaliu1, of !ystem~ 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing $1atistics anrt sales 
projections 

lnlormation on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Catnorlas: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or.certifi-
cation programs for equipment 

Institutional. social. environ­
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 

Reference lntormatJon Products: 

A bibliography of general re;;iriings 

A calendar ol conferences and 
programs 

A list of sources for information 

A 11s.1 nt tecl'lnical experts 
Lists of local lenders. insurers. 

builders. engineers. installers. 
manufacturers.or distributors 

Oescrf~tlve Information Products: 
A non-technical description of how 

a particular system works 

A technical description or how 
a particular system works 

System diagrams or schematics 

12,Jjgn Information Products: 

System design handbooks. ins<alla!ion 
handbooks, or reference tables 
Manual methods tor sizing and pre-

dicting the engineerinQ performance 
or life cycle costs ot systems 

Computer models tor sizing and pre• 
dieting the engineering performance 
or life c cle costs of systems 

12 

8 

20 

8 

NA 

NA 

15 

12 

19 

11 

NA 

15 

20 

6 
5· 

8 

2 

15 

6 

12 

15 

22 

1.0 1.5 2.0 2.5 3.0 

' ,. 
I 

3.5 . •. o 

3 

3 

5 

6 

4 

6 

NA NA 

NA NA 

3 

3· 

5 

NA NA 

0 

2 

0 

0 

6 

2 

3 

6 

6 

6 

3 

4 

4 

4 

0 

UNfUI 

(2) 

3 

0 

2 

4 

tlA 

NA 

4 

5 

2 

NA 

6 

5 

2 

0 

3 

4 

3 

3 

5 

8 

• Ei1Ch uml)le tremc ol uaer1 was 1111P.~11or,ed on information and inlormalion products ,n !he con1u1 ol tt'leir specilic technology. For e•emple, biomass sample lramos were 
as11ed abuul "a b,bhog,apt'ly ot general rcu1r,ltn1J" on biomass", "a calendar OI ui,com,ny Lnum,U:S co"loronces and programs", e1c: 

UMlul 
(1) 

0 

0 

0 

0 

2 

NA 

NA 

0 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

'' Rank-Eacn1nlorma11on prOCluct was assigned a rank based on average usefulness. Thus, the product w1tt'I tt'le hlghnt 111vt,1age usetult1oss wat: assigned IP'IP. rAnk nl "I"; tP'le product 
w1lh lhe 1oweS1 average usefulness would be ranked "25" wt'lere all items were askod. ti two or more inlormalion pr0Cluc:1s were 11ed tor 2nd. !hey were bolh assigned a "2", The ne•I 
h1gh1 1st ranking was lhen assigned a "4:' 

Av111ov~ u.iilil,,M,eaa wn; c::11r,i,11a1ar1 hy 11,,1omng lhe ri;,ponses on a 1·4 scale lrom a "4" lor "e11en11a1" 10 a "1" lor "nol very useful", 

Figure 9-1. Usefulness of Selected Information Items: Agricultural Process Heat Cooperative 
Extension Service County Agents 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very uselul, 
somewhat useful, or not at all useful? · 

TR-751 

Type .of Information Rank Average Usefulness• .. Number of Responses 
Some-or lnlormalion Producr 

E1Hn· Yory ..... 
Hal useful useful 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research lnforma112a Categories: 

The state of the art 15 15 25 

nuJt,.u11..h 111 µruyrnss 11 ? 20 19 
Coat lnformatiun Categories: ' 

Costs of installing a11d operating ' 
a solar system compared to a 

8 33 4 conventional. system 

Costs and performance of 
2 G 34 5 systems 

~P-eclflc Information Categories: 
Local building codc3 or other 

19 4 11 ~I , ey11IHli11ns attecting siting or 
in"1alloliu11 u( systHtnS 

Climatological data such as wind. 6 8 23 9 
weather, or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 

22 projections 0 5 
Information on how to market and 
sl:fll systems including guidelines NA NA NA NA 
on obtaining financial support 

Otf'ler lnlormatlon Categories: 
Educational in::;titutions and othef 
organizations offering related courses 

15 3 13 23 on system design or application 
Standards. specifications, or certifi-

14 2 14 24 cation programs for equipment 
Institutional. social, environ-
mental. anCI legal aspects of 20 2 6 30 system applications 

Expected major developments 
10 2 23 14 during the next 10 years 

Solar system programs. research, 
NA NA NA NA industries. ann m~rkets outside 

the United States 

Tax crodit3. grants. or othe1 
economic incentives 

4 7 24 12 

Information Produ~!~: 
Reference Information Products: 

·A bibliography of general 11:1al.lin~s 1 J 2, 1 7 20 
A calendar of cnnf Prenc"s and 

21 7 28 p,uyrams 

A list of sources for information 4 6 25 13 

A list at technical experts 15 3 15 19 
Listc of local lenders, insu11:11s, 

builders. engineers, installers, 8 6 2? 15 
manufacturers,or distributors 

DescrlP.:tlve Information Pro~~ 
A non-technical description of how 

3 5 30 10 a particulctr system works 

A technical description at how 18 4 13 19 a particular system works 

System diagrams or sthernatics 7 6 22 16 

121.IISD lnlgrm1t1on Products: 

System design handbooks. installation 
handbooks, or reference tables 9 J 22 16 
Manual mell,ous for sizing and pre• 

dieting the engineering performance 
or life cycle costs ol systems 12 2 19 18 

Computer models for sizing and pre-
dieting the engineerinq e>erformanr.A 
Or hie cycle costs ol systems 

23 0 5 24 

• Each sami:,le lrame ol users was questioned on lnto,ma1ion anCI intormalion i:,roeluc1s In lhecon1ex1 ol lheir sl)llclllc technology. For exami:,le. biomass sample hames were 
as~ed about "a bibliography ct general ,ea-dings on biomass", "a calendar ol upcoming biomass conferences anCI i:,,og,ams ", e1c. 

Not 
alell 

useful 
(1) 

4 

4 

0 

u 

q 

5 

3 

NA 

6 

4 

7 

6 

NA 

2 

6 

9 

8 

2 

0 

9 

4 

6 

15 

'' Rank-Each1nto,ma1ion product was assigned a rank based on average usetulness. Thus, the i:,roducl wilh !he highest average usetu1ne11 was assigned tho rank ol "1": the product 
w1lh !he lowesl average usetutness would be ranked "25" where all ilems were asked. 11 lwo or more inlormaiion products were tied for 2nCl, lhey were both asSigneCI a "2", The ne-.1 
h1ghesl ranking was then assigned a "4:' 

•• • Ava,age uselul~ss wAs calcula1ed by assigning the resl)Onses on a 1-4 scale trom a "4" lor"essenlial" 10 a "1" for "not very useful", 

Figure 9-2. Usefulness of Selected Information Items: All Cooperative Extension Service 
County Agents 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TR-751 

Type ol lnlormallon Rank Average Usefulness• .. Number ol Responses 

or Information Producr Some-
Esten- Ve,y .... 

Uel useful usehrl 
1.0 1.5 2.0 2.5 3.0 3.S 4.0 (4) (3) (2) 

Information Categories: 

Research~ Information Categ2!!!!; 

The state of the art s 0 ·9 9 

Research in progress 5 8 8 

Cost Information Categories: 

Costs of installing a11d operating 
a solar system compared to a 9 2 6 7 
conventiona1.~y&tem 

Costs and performance of 3 2 9 ~ 
systems 

Slte·SP-eclfJc Information Categories: 
Local buil<ting codes or other 

2 4 11 regulations affecting siting or 9 
installation of sy~tems . 

Climatological data such as wind. 5 7 2 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing :;t~lit:.tics and sales 

NA NA NA NA projections 
Information on how to market and 
sell systems including guidelines NA NA NA NA 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 22 ~ 

0 9 
on system design cir application 

Standards. specifications. or certifi-
13 2 6 4 

calion progrrims for eq1,1ipment 
Institutional, social. environ· 
mental. and legal aspects of 21 0 2 9 
system applications 

. Expected major developments 5 2 7 7 
during the next 10 years 

Solar system programs. research, 
23 - 0 7 industries. and markets outside 

the United States 

Tax credits, grants. or other 3 2 8 7 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography of geru:Hctl ,~adings 20 4 8 
A calendar of conferences and 

18 0 6 8 programs 

A list of sources for information 2 z 9 6 

.o. li-.t nt tP.chnir.al e~p(irt~ 13 6 7 

Lists of local lenders, insurers. 
6 5 builders. engineers. installers. 18 

manufacturers.or distributors 

DescrlP-:tlve Information Products: 
A non·technical description of how 

17 0 8 5 a particular system works 

A technical description of how 
8 9 5 a particular system works 

System diagrams or schematics 13 2 3 10 

QJ,.!)gn ln!grmallon Products: 

System design handbooks, ,nstallatlon 
honrjbMk•. nr rafP.rence la~les 
Manual methods lor sizing and pre-

11 2 4 8 

dieting the engineering performance 12 7 6 
or life cycle costs of systems 

Computer models for sizing and pre-
13 0 8 6 dieting the engineering performance 

or life cycla r.nsts of svstems 

• each samp1e 1,ame 01 users WH quHliui"1ed on ln10,mo1ion ond lnlorm111on rrnt1ucla in lhO eontext ol 1helt spec.Ille technology. For exami:,le, biomass sami:,le ltamas were 
asked about "a bibliograi:,hy ot genera, reao1ngs u11 Lii>mau", "o oolondar ot upcoming t:,i,:im11,~ conlerer,c:es and i:,rograms ", etc. 

Not 
a1an 

useful 
(1) 

0 

3 

2 

4 

NA 

NA 

8 

6 

7 

2 

9 

5 

4 

4 

b 

5 

3 

3 

3 

4 

4 

•• Rank-Eachinlormation i:,roducl was assigned a rank based on a11erege usefulness. Thus. the i:,roduct with the highest a11erage uselulness was assigned the rank ot "1": the i:,roauc1 
wilh !he lowest a11erage usefulness would be ranked "25" where all items were asked. II two or more information i:,roducts were lied lor 2nd, they were both assigned a "2". The next 
highasl ranking was than assigned a "4:' • • 

"' A11a,19a 1t"IP.lulnASS was CGIGU!P!l;IU Uy e1:uolv11i11\f 111.:. r,.si,,o,,oee on 111,11 C('!lla lrnm • "4" fnr "P.~MnliB1"1a a "1" hjtt "not 11ery useful". 

' 
Figure 9-3. Usefulness of Selected Information Items: All Cooperative Extension 

Service State Specialists 
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Statistical tests were also used to determine whether the APH County Agents rated any 
of these information items significantly higher (or lower) than they were rated by All 
County Agents or by All State Specialists. Some groups, however, tended to give higher 
scores in general than did other groups. To compensate foc this effect, these statistical 
tests compared the "relative rating" given by one group to the "relative rating'' given by 
the other groups. The procedure foc calculating the relative rating is described in 
Appendix E. The average overall rating for APH County Agents was 2.66, higher than 
that of All County Agents (2.47) or All State Specialists (2.27), 

The results for APH County Agents were quite similar to the' results for All County 
Agents. Statistical tests indicated that the only statistical,ly significant differences in 
ratings given to individual information items by APH County Agents compared to All 
County Agents was the significantly (P < 0.05) higher ratings . of "lists of technical 
experts" by APH County Agents. 

Ratings of APH County Agents diff ere.d significantly from those of All State Specialists 
in that APH County ·Agents rated "a nontechnical description" significantly (P< 0.05) 
higher and "computer models" significantly (P< 0.05) lower. APH County Agents also 
appeared to give higher ratings to "costs of installing," "lists of local lenders (etc.)," and 
"a list of technical experts," but to give lower ratings to "local building codes," "state of 
the art," "climatological data," "expected major developments," and "a technical 
description." 

9.3 ACQUJSmON OF INFORMATION BY R~PONDENTS 

9.3.l Use of Selected Inf <rmatim Sources 

APH County Agents were asked which of 21 different potential sources of information 
they had used in thP. past few years. For this questiuu lhe respondents were not asked if 
they had obtained information on solar agricultural proct:!ss heat technologies, but instead 
were asked if they had obtained any solar information from each specific source. Thus, 
the question sought to determine which information sources were the most familiar to 
the respondents. The results are presented in Fig. 9-4. For comparison, results for All 

· County Agents and All State Specialists are in Figs. 9-5 Wld 9-6. 

'l'he information sources mentioned most often by APH County Agents Wt:!r~: 

• United States Department of Agriculture (USDA); 

• Periodicals1 newspapers, or maga:;dnP.s; 

• Directly from the U.S. ncp8!tment of Energy (DOE); 

• Radio or TV; 

• An installer, builder, designer, or manufacturer of solar systems; 

• The Government Printing Office (GPO); Ann 

• State energy or solar offices. 

The information sources mentioned least often by APH County Agents (no more than 1 of 
the 9 had used them) were: · 
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Question #11. In the past few years, have you obtained any type of solar information from any of the _following sources? 

Information Sources Percentage Responding Yes ·•• 

0 10 20 30 40 50 60 70 80 90 100· 
I ' i I I 

Public.Media: ' i 
' I ' I ' 

Radio or TV ' 
I : 

Periodicals. newspapers or magazines 
I ' 
' 

I 

Private Solar-Involved Organizations: ' ' I I 

I : 
Private solar energy or environmental organizations ' ' ' 
The local chapter or national headquarters of International I ' ' ' 0% 

I 

' Solar Energy Society (ISES). including their publications ' ' I 

The local chapter or national headquarters of Solar Energy ' i I 

Industries Association (S~IA). including their publications 
' : 
' ' Contacts with Professional&: ' ' 
I 

.. 
I ' ' An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 
,, 
I I 

Information Services•:. 
I 

' ' ' I 
' I ' ' Your organizational library or a local library : - I 

A commercial data base: for example. Lockheed. SOC. BAS 
I I 

' ' 
' ' I .. ' 

Smithsonian Science Information Exchange.(SSIE) Not Asked I ' ' 
' ' 

A Federal library or information center: for example,.the National ' 
' 

I 

.A.grir.11lt11ral Library or the Environmental Data System : 
I : 

The Government Printing Office (GPO) 

G r 
I : 

National Technical Information Service (NTIS) 
I 

I ' 
I ' ' Technical Information Center at Oak Ridge (TIC) 
I ' : I 

I - I ' ' overnment Solar-Involved Organizations ' ' I 

' ' ' : ' 
I 

Directly from the U.S. Department of Energy 
I ' 

National Solar Heating & Cooling Information Center I ' ' ' : ' 
i ' 

I 
Regional Solar Energy Centers 0% '. 

' ' ' ' State Energy or Solar Offices 

' ' ther: ' I 
I 0 

' ' ' Some other state or local government office or publication ' ' ' ' ' ' A public u·tility company 
I ' Sources tor this specific sample frame••: I 

' I ' I I 

USDA, including the Cooperative Extension Service 
I ' ' 

State Agricultural Ollicli ' ' ' ' ' ' ' ' 
' ' 
' : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: "the local or 
national nffir.P. of the 1,J.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 9 responden,s. 

Figure 9-4. Use of Selecbd Information Sources: Agricultural Process Heat Cooperative Extension Service 
County Agents · 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

Public Media: 

Radio or TV· 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). including their publications 

The local chapier or national headquarters of Solar Energy 
Industries Association (SEIA), including their publications 

Contaclo with Profe."!~~: 

An installer. builder, designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

Information Services•: 

Your organizational library or a local library 

A co111111erclal data base; for example, Lockheed. SOC, BRS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example. the National 
Agricultural library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTISJ 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of E:nergy 

National Solar Hf'.ating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

Q!!!!!:: 

Some other state or local government office or pul;>lication 

A public utility company 

Sources for this specific sample frame .. :· 

USDA, including tne Cooperative Extension Service 

.... ', 

Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example, the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type·of solar information from: "the local or 
national office of the U.S. Department of Agriculture., including Extension and Forestry:• 
Tl1ese data are based upon a total of 4 5 respondents. · 

Figure 9-5. Uie of Selected Information Sources: All Cooperative Extension Service· County Agents 
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Question #11. In the past few years, have you obtained ·any type of solar information from any ,of the following sources? 

Information Sources Percentage Responding Yes· .. 

0 10 20 30 40 50 60 70 80 90 100 

' ' ' 
' ' : 

Public Media: ' i 
' ' ' ' ' ' ' ' ' Radio or TV ' ' 
' : ' ' 

Periodicals. newspapers or magazines 

' ' I 
Private Solar-Involved Organizations: ' ' ' ' I ' I : 

Private solar energy or environmenta·I organizations ' ' 
The local chapter or.national headquarters of International ' ' ' 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarte.-s of Solar Energy - ' I 
Industries Association /SEIA). including their publications I 

' ' ' ' : Contacts with Professionals: I 
I 

' ' I 

' I 

An installer, builder. designer or manufacturer of solar systems ' I 

Workshops. conferences or training sessions 
I ' 

' ' ' 
Information Services•: ' ' ' ' ' ' ' ' ' ' ' ·' 

Your organizational library or a local library 

' ' 
' ' ' A commercial data base; for example. Lockheed, SDC. BRS ' ' ' ' ' 

., 
I 

' 
' ' ' Smithsonian Science Information Exchange (SSIE) ' ' ' I 

' ' ' ' A Federal library or information center; for example, the National ' ' 
Agricultural Library or the Environmental Data System I 

I : : 
The Government Printing Office (GPO) 

I ' : 
National Technical Information Service (NTIS) 

., 

f I : 
Technical Information Center at Oak Ridge (TIC) 

I ' : Government Solar-Involved Organizations ' ' 
' ' ' ' I 

Directly from the U.S. Department of Energy 
I ' ' 

National Solar Heating & Cooling Information Center ' ' ' I 
' 

I 

Regional Solar Energy Centers ' ' ' 
' ' ' 
' ' ' 

' ' 
State tnergy or ~olar umees 

' ' 0 ther: ' ' ' ' ' 
' ' Some other state or local government office or publication ' ' 
I ' 
' ' 

A public utility company 
I ' Sources for this specific sample frame••: : ' 
I ' I ' 

USDA, including the Cooperative Extension Service 
' I I 

' ' I 
I I 

' I ' ' I I .. 
' ' ' 
' ' : 
I ' ' I I 

SP.rvices and centers whose primary purpose is to disseminate information. · 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked ii they have obtained any type of solar information trom: "th!! local or. 
national office of the U.S. Department of Agriculture, including Extension and Forestry:' · 

"' These data are h11s11u u11vn a total of 18 roopondents. 

Figure 9-6. Use of Selected Information Sources: All Cooperative Extension 
Service State Speclallsts 
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• International Solar Energy Society (ISES), 

• National Technical Information Service (NTIS), 

• Regional Solar Energy Centers (RSEC), 

• A commercial data base, and 

• Technical Information Center (TIC). 

In reviewing Figs. 9-4 through 9-6, all three groups made high use of USDA, "periodicals 
(etc.)," GPO, an_d "state energy or solar offices." APH County Agents made significantly 
(P <0.05) more use of DOE than did All County Agents. All State Specialists were sig­
nificantly (P<0.05) more likely to have used "radio or TV'' and NTIS. 

9.3.2 .Membership in Solar-Interested Organ~~tioos 

Five of the 9 APH County Agents interviewed were members of a professional, technical, 
or other organization with an interest in solar energy. These organizations (and the num-
ber of times mentioned) included: · 

• Alpha Zeta (agricultural professionals fraternity), 

• National Association of County Agricultural Agents (2), and 

• Texas County Agents Association. 

Also mentioned was Kansas "EAAA," an organization which could not be verified by the 
authors. The absence of solar-specific organizations was typical of County Agents. . . . 

9.3.3 Exposure to Publicatims on Solar Energy 

During the past 6 months, 8 of the 9 APH County Agents had read publications which 
included information on solar agricultural process heat. The publications they could 
specify (and the number of times mentioned) included: 

• Crops and Soils, 

• Extension publications, 

• Irrigation Age, 

•. Kansas Solar Energy Commission publications, 

• Kansas State Extension Engineering Department publications, 

• Progressive Fw·rner•, and 

• Southeast Farm Press publications. 

Also mentioned were several publications which could not be verified by the authors. 
These. included "former stockmen," "Farney's papers," anu a publication on work at 
Oakland State on greenhouses. No solar-specific or general interest publications were 
named. 
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9.3.4 Use of Special Acguisitim Methods 

The respondents were asked whether they had obtained any information (not just agricul­
tural process heat or solar energy) in the past year by computer terminal, by Computer 
Output Microform (COM), or by other microf orm (e.g., microfiche, microfilm sheets or 
rolls). Few of the APH County Agents appeared accustomed to using these special acqui­
sition methods, a trait common to All County Agents. In the past year, only 2 of the 9 
had used computer terminals, and none had used COM or other microforms. Somewhat 
larger proportions of All State Specialists had used each of the three forms, but differ-

. ences were not statistically significant. 

9.4 SUMMARY AND COMMENTS 

Nine senior agricultural agents in County CES Offices were in~erviewed. Most had only 
slight involvement with solar agricultural process heat applications. They were, how­
ever, in the process of identifying sources of information and planning experiments on 
solar APH. 

Agricultural Process Heat County Agents were interested in a variety of solar APH 
applications! They assigned the greatest utility to information on: 

• · Costs of installing and operating a solar APH system compared to a conventional 
system; 

• Costs and performance of solar APH; 

• Tax credits; grants, and other economic incentives for solar APH applications; 

• A nontechnical description of how a particular solar APH system works; and 

• Lists of technical experts in solar agricultural process heat applications. 
. J 

· They gave low ratings to "computer models," "local building codes," "calendars of confer­
ences and programs," and "institutional, social, environmental, and legal aspects." 

APH County Agents were . similar to County Agents in other solar technologies in 
stressing the importance of cost and incentives information and nontechnical descrip­
Liuus. In their role aG information disseminators, (;ounty Agents may be reflecting the 
kinds of information their constituents need. 

APH County Agents most often receive solar information through USDA, DOE, and 
"periodicals, ne_wspapers, and magazines." Most were members of extension or agricul­
tural organizations and these organizations and various farm/agricultural publications 
also provided them with some solar information. 
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The following table (Table A-1) lists the 86 groups included in this study of solar inf or­
mation users. Major headings are the same as thOS€· of individual reports. Ten separate 
reports analyzing the study results by technology will be issued. 

In. general, results for each group are reported in only one volume, although comparisons 
to similar groups in other technologies are often part of the analysis. There are two 
exceptions: the results for Concentrating Collector Manufacturers are discussed in both 
the Solar Thermal Electric Power and the Industrial and Agricultural Process Heat 
reports; the results for Total Nonconcentrating Collector Manufacturers are discussed in 
both Active Solar Heating and Cooling and the Industrial and Agricultural Process Heat 
reports. 

Table A-1 . . GROUPS STUDIED 

·A. PHOTOVOLTAICS 

1. DOE-Funded Researchers· 

2. Non-DOE-Funded Researchers 

3~ Researcher Manufacturers 

4. Manufacturers 

5. Electric Power Engineers 

. 6. UtilitiE$ 

7. Educators · 

B. PASSIVE SOLAR HEATING AND COOLING· 

1. Federally Funded Researchers 

2. Manufacturers 

3. Architects 

4. Builders 

5. Educators 

6. Cooperative Extension Service (CES) County Agents 
. ' 

7. Homeowners with Passive Systems 

C. ACTIVE SOLAR HEATING .. AND.:C9Q~NG; 

1. DOE-Funded Researchers 
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Table A-1. GROUPS STUDIED (Continued) 

C. ACTIVE SOLAR HEATING AND COOUNG (cont.) 

2. Non-DOE-Funded Researchers 

3. Heating and Cooling System Manufacturers 

4. · Water Heating System Manufacturers 

5. Nonconcentrating Collector Manufactl:ll'ers (see also Industrial. and Agricultural 
Process Heat) 

6. Other .Component Manufacturers 

7 •· Di3tributo1·s 

ij. Installers 

9.· Architects 

10. Builders 

11. Planners 

12. Heating, Ventilating, _and Air Conditiooing Engineers 

13. Industrial Engineers 

14. Utilities 

15. Ellucators 

16. CES County Agents 

17. Homeowners with Space Heating Systems 

18. Homeowners with Water Heating Systems 

19. Owners/Managers of Buildings (with SHAC Systems) 

D. BIOMASS filUiltGY 

1, Federally Funded Researchers in Production and Collection 

2. Federally Funded Researchers in Conversion 

3. Nonfederally Funded Researchers in Production and Collection 

4. Nonfederally Funded Researchers in Conversion 

5. Production and Collection Equipment Manufacturers 
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Table A-1. GROUPS STUDIED (Continued) 

D. BIOMASS ENERGY (cont.) 

6. Conversion Equipment Manufacturers 

7. State Forestry Offices 

8. Private Foresters 

9. Forest Products Engineers and Consultants 

10. Educators 

11. CES County Agents 

12. Owners/Managers of Biomass Systems 

E. SOLAR THERMAL ELECTRIC POWER 

1. DOE..:.Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Concentrating Collector Manufacturers (see also Industrial and Agricultural 
Process Heat) 

4. Electric Power Engineers 

5. Utilities 

6. Educ a tors . 

· F. INDUSTRIAL (IPH) AND AGRICULTURAL (APH). PROCESS HEAT 

1. IPH Researchers 

2. APH Researchers 

3. Concentrating Collector Manufacturers (see also Solar Thermal Electric Power) 

4. Total Nonconcentrating Collector Manufacturers (see also Active Solar Heating 
and Cooling) 

5. Plant .Engineers (IPH) 

6. _Industrial Engineers (IPH) 

7. Private Agricultural Engine~rs (IPH) 
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Table A-1 •. GROUPS STUDIED (Continued) 

F. INDUSTRIAL (IPH) ANU AGRICULTURAL (APB) PROCESS HEAT {cont.) 

8. Educators (IPH) · 

9. . State Agricultural Offices (APH) 

· 10~ CES County Agents (APH) 

G •. WIND ENERGY 

1. DOE-Funded Researchers . 
. . 

2. Nuu-DOE-Funaed H.esearchers 

3. Manufacturers 

·4. Distributo~s 

5. Wind Engineers 

6. Electric Power Engineers 

7. Utilities 

8. · Educators 

.9. CES·County Agents 

10. Small Wind Energy System Owners 

H. OCEAN ENERGY SYSTEMS 

1. DQE ... Funded Researchers 

2. Non-DOE-Funded Researchers 

L ENERGY STORAGE 

1. DOE-:Funded Researchers 

2. Non-DOE-Funded Researchers 

J. GENERAL SOLAR 

1. Loan Officers· 

2. Real Estate Appraisers 
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Table A-1. GROUPS STUDIED (Concluded) 

J. GENERAL SOLAR (cont.) 

3. Tax Assessors 

4. Insurers 

5. Lawyers 

6. Nonsolar Utilities 

7. Public Interest Groups 

8. CES State Agricultural Specialists 

9. CES State Information Specialists 

10. State Energy/Solar Offices (Western SUN states) 

11._ State Energy/Solar Offices (MASEC states) 

12. State Energy /Solar Offices (NESEC states) 

13. State Energy/Solar Offices (SSEC states) 

131 



132 



S:~l 1M1 ______________________ T::R:...-....:..7:....:51 

APPENDIX B 
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This Appendix describes several aspects of the way in which the studies were developed 
and conducted. 

FACTORS IN STUDY DESIGN 

Studies of 86 groups, each interested either in one of nine specific solar technologies or 
in solar energy in general, provided an extremely broad view of the information needs of 
toe solar community. Although the sample size of nine respondents per group was small, 
the data still proved to be quite adequate for planning purposes. It was possible to 
determine which information was the most important to the respondents and what was 
the best channel for disseminating that information. There were a number of valid sta-

. tistical tests that could be made, both to compare the priorities a group gave to different 
information items and to compare the priorities different groups gave to the same item. 

Several major factors resulted in the decision to conduct a study with these character­
istics. First, there were very few data available on the information needs and informa­
tion-acquiring activities of the various segments of the solar community, and those data 
that did exist were related almost exclusively to the area of active solar heating and 
cooling. Many people had strong opinions as to which information products should be 
developed first, but data obtained directly from the information users was virtually non­
existent. Due to this general lack of information, most of the potential users of the find­
ings of these studies could not define highly specific questions that they needed to have 
answered by these studies. Instead, baseline data was needed. It did not make sense to 
ask a researcher detailed questions on whether he needed a calendar of solar events to be 
updated monthly or updated quarterly, when no one knew whether he even needed calen­
dars at all. Thus, the lack of baseline data dictated that most of the potential users of 
study findings framed their questions at the level of "What information do you need the 
most?" For such a level of questions there was obviously no great need to use large sam­
ple sizes to obtain extremely precise, quantitative answers. Since qualitative data would 
be quite adequate, there was no need for a large sample size. 

Further, there was a need to obtain this baseline data as rapidly as possible so that real­
time programmatic decisions about development of information products and data bases 
could be based upon data rather than conjecture. As a result, the decision was made to 
conduct the studies by telephone in an attempt to speed up the data collection process. 
Interviewing by telephone also had the result of improving the response rates (over those 
using a mail questionnaire). 

Thus, these factors dictated the final study design: a broad-based study (the final num­
ber of groups included, 86, was determined primarily by the number of meaningful sample 
frames that could be constructed) to collect qualitative data by obtaining completed 
telephone interviews, with approximately 9 randomly selected respondents from each of 
the 86 groups being interviewed. 

Impact on Questimnaires 

As a result of using telephone interviews to conduct the studies, it was necessary to limit 
the number of questions to be asked. Telephone interviews had to be kept relatively 
short (preferably under 20 minutes) to keep the respondents from prematurely terminat­
ing the interview. Even if a respondent did not hang up in mid- questionnaire, his atten­
tion span could be tried severely by lengthy interviews; respondents would then answer 
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questions without much thought in order to terminate the interview as rapidly as-possi­
ble. In the final study the interviews took an average of about 18 minutes to complete 
(with a range from 10 minutes to 50 minutes) and incorporated very simple question for­
mats, sometimes open-ended questions. For each of the 86 studies a separate and dis­
tinct sample frame, letter of introduction, and questionnaire were developed and sepa­
rate computer runs and analyses were performed. 

Perhaps a more important effect of deciding to do a telephone study was the necessity of 
using interviewers without solar backgrounds to conduct the study. With almost 800 
interviews to be conducted, each requiring an average of 35 to 40 minutes to complete an 
18-minute interview (due to callbacks, referrals, busy signals, wrong numbers, etc.), 
there was too much effort required to conduct the interviews using internal staff. Thus, 
the effort had to be contracted. The choice was whether to conduct the interviews by 
contracting solar experts (who would not know anything about interviewing techniques) or 
by contracting a professional telephone interview firm (whose interviewers would not 
know anything about solar energy). Due to the significantly lower cost and to the 
significantly reduced chance of biasing the responses, it was deciqed to use a professional 
telephone interview firm. 

As a consequence of this decision, there were some problems caused by using nonsolar 
interviewers to pose questions of solar experts. If a respondent asked for a question to 
be clarified, the interviewer could not assist. Instead, the interviewer could only repeat 
the question. The biggest problem involved the open-ended questions. Sometimes the 
interviewer simply did not understand what the respondents were talking about. Inter­
viewers were briefed in solar terminology and instructed to ask respondents to spell out 
words the interviewers did not understand. Nevertheless, some of the verbatims (i.e., 
quotes from the respondents that were copied down verbatim by the interviewers) were 
not intelligible. For example, one interviewer recorded "small square train feeders" 
when the respondent really said "small-scale terrain features," another recorded "nel 
lenses" instead of "Fresnel lenses." To minimize errors in translation, all of the ques­
tionable verbatim items listed in this report were reviewed and verified by Solar Energy 
Research Institute (SERI) technical experts. However, based upon listening to live inter­
views and comparing the results to the verbatims, usually the interviewers were able to 
transcribe the salient points of the responses. 

Impact on Statistical Characteristics . 

The sample size of nine respondents per group was limiting for the analyst. To illustrate 
the lack of precision in the results, if five of the nine respondents answered "yes" to a 
particular question, there was a 95% chance that the true proportion saying "yes" was 
between 0.212 and 0.862. Obviously, this was an extremely wide confidence interval. 
For such a small sample size, it was not feasible to make national estimates (e.g., the 
number of Industrial Process Heat Researchers in the country who need bibliographies), 
and it was not meaningful to construct cross-classification tables (e.g., "type of infor­
mation needed" versus "degree of inf ormedness"). Because of these small sample sizes, 
the authors were sometimes forced to propose hypotheses rather than draw conclusions. 

Nonetheless, the results were extremely useful when taken as qualitative, baseline 
results. Certain statistical tests could still be performed (see Appendix E). One could 
test whether Industrial Process Heat Researchers wanted "state-of-the-art" information 
significantly more than they wanted "marketing statistics." Several tests could be made 
comparing one group with another. Thus, one could test whether Passive Architects 
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wanted cost data significantly more than did Active Solar Heating and Cooling Archi­
tects. This type of a comparison usually highlighted basic differences between technolo­
gies. One could also test whether Industrial Process Heat Researchers responded differ­
ently from All Researchers. 

Comparisons of this type were valuable fer several reasons. First, they allowed the com­
parison of the information needs of a relatively unknown group against those of a more 
familiar group. For example, the information needs of Wind Manufacturers were easier 
to understand when compared to the more familiar information needs of Solar Heating 
and Cooling Manufacturers. 

Second, if one can establish basic similarities in information habits and the types of 
information needed, it will eventually become possible to use the results of other inf or­
mation science studies. For example, many studies have detailed the types of informa­
tion researchers need and the ways of getting information to them. Thus, if Industrial 
Process Heat Researchers were quite similar in needs to All Researchers, it was an indi­
cation that many of the well-known findings for researchers in general may also apply for 
Industrial Process Heat Researchers. 

STUDY DEVELOPMENT 

There were several tasks which had to be completed before the studies could be con­
ducted. These tasks are described in the following subsection. 

Development of Sample Frames 

Sample frame development was the single most difficult, time-consuming task in the 
entire study. As discussed in Section 2.2, the initial attempt was to obtain lists of the 
names, addresses, and phone numbers of members of as many meaningful groups as pos­
sible. A total of about 86 such sample frames was the maximum that could be developed 
adequately within a reasonable amount of time. 

The services of reference and research librarians were used in this process, much of it on 
a subcontractor basis. Over 200 documentary sources (printed, published and unpublished 
sources, and data bases) were consulted. Staff searched the Solar Energy Information 
Center and Denver-area public and academic libraries to examine directories, catalogs, 
periodicals, and data bases. Directories of professionals, erganizations and associations, 
and solar-related individuals and groups were examined, both to obtain sample frames 
and to obtain individual names. Periodicals were searched both to identify associations 
whose members might be eligible fer sample frames and to identify authors who could be 
contacted because they represented certain target groups. Various data bases were iden­
tif ed which contained names of individuals categorized by sample frame categories (e.g.; 
educators, researchers, manufacturers). Lists of conference attendees were accumu­
lated. Sample frames were also constructed by establishing numerous personal contacts 
with professional, technical, and special interest organizations; with authors of solar 
articles; technical staff at SERI; federal offices; publishers; solar groups; at least thirty 
state solar and state energy offices, etc. 

Both the Mid-American Solar Energy Complex (MASEC) and the Northeast Solar Energy 
Center were subcontrncted to provide additional names and addresses. Western SUN also 
provided many_ names on a voluntary basis. The Southern Solar Energy Center was asked 
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to particip~te on either a contractual or a voluntary basis, but declined. Additionally, 
the Technical Information Dissemination (TID) program subcontracted a consulting firm 
to develop lists of members of the solar community. Although the resulting lists were 
significantly smaller than had been anticipated; they.provided valuable backup informa­
tion for ·some sample frames. The National Solar Heating and Cooling Information Cen­
ter provided several of the data bases and other lists used. 

It sometimes occurred that the person contacted was not in the presumed field: for 
example an installer was no longer involved with solar energy. The proportion of the 
time that this or a similar sample-frame error occurred has· been calculated for each· 
group and is included in the section documenting the results for the group. Sample frame 
error included such factors as no known telephone number, individual not in the specified 
field or specified employment sector, etc. Averagjng over all groups, 20%-25% of the 
candidates in the sample frames were no longer valid. 

Pilot Testing 

In August 1979 Market Opinion Research (MOR) conducted a pilot test by doing telephone 
studies of 10 groups (9 respondents for each). The groups were: 

• Wind: Engineers, 

• Wind: County Extension Agents, 

• Active Solar Heating and Cooling: DOE-Funded Researchers, 

• Active Solar Heating and Cooling: Installers, 

• Active Solar Heating and Cooling: Utilities, 

• Active Solar Heating and Cooling: Educators, 

• Active Solar Heating and Cooling: Commercial Building Owners, 

• Passive Solar Heating and Cooling: Equipment f\'.Jan11Jacturers, 

• Solar Industrial Process Heat: Industrial Engineers, and 

• General Solar Energy: Lawyers. 

These groups were selected specifically to test a range of questjonnaires, the peculiari­
ties of selected sample i'rames, and the receptiveness of certain target groups to tele­
phone interviews on solar energy. The persons contacted in the pilot were not contacted 
in the full study. 

The pilot test proved very useful. There were no major revisions resulting, but several 
refinements improved the interview procedure and the questionnaire content and for­
mat. The interviews were completed within a .reasonable time, an· average of about 18 
minutes per interview. The most .important finding of the pilot test was the enthusiasm 
of the respondents for solar energy. ··· M~t respondents were very cooperative and were 
excited about receiving solar information. Because of this attitude interviewers had no 
difficulty in getting respondents through long lists of information products and sources or 
in keeping respondents on the telephone to finish the interview. 

SERI personnel visited MOR while the pilot test was being conducted, personally partici­
pating in monitoring interviews, reviewing tape recordings of previously conducted inter­
views, and debriefing interviewers. Based upon these inputs, several changes were made 
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in the basic questionnaire concept, resulting in changes for each of the 86 distinct ques­
tionnaires. Among these changes were the additioo of a question designed to defuse the 
respondent by allowing expression of the respondent's individual concerns, deleting two 
questions which were not working, changing the sequence of a few questions, making a 
few small wording changes to sharpen questions, and changing MOR's suggested question­
naire format in order to minimize interviewer errors. 

Upon realizing that there was more sample frame error than had been anticipated, the 
screening procedure was revised to a double screening procedure. Only people who said 
they needed solar information within the next year, and who were truly in the proper 
group (e.g., "an educator teaching industrial process heat courses") were to be inter­
viewed. The rules for handling referrals were revised to allow interviews with intra­
organizational referrals only. 

Perhaps the most important change was in the interviewer training procedure. More spe­
cific instructions were developed for each question so that the interviewers would know 
the real point of the question, would ask the question properly, and would know what to 
emphasize. Lists of words being mispronounced by the interviewers were developed. 
Specific interviewers with pronunciatioo problems were singled out for additional coach­
ing. Because of the interviewers' lack of familiarity with solar energy terminology, glos­
saries and other background information on solar energy were provided to interviewers. 

Interviewer Training and Monitoring 

The MOR interviewers used for these studies were all experienced interviewers. They 
went through three separate training sessions: a pilot test briefing, a pilot test debrief­
ing (with question and reaction session), and a full study briefing. The full study briefing 
was held in four separate sessions so that the interviewers could be trained in small 
groups. SERI representatives were-present for and assisted with the second two sessions. 

These training sessions covered the purpose of the study, question wording, recording 
procedures, the screening procedure, and pronunciation of unfamiliar words. The training 
was built around the use of an annotated briefing questionnaire. Notes concerning each 
question were written on a questionnaire, which the interviewer studied during the brief­
ing. Additional written materials covered included a list of solar energy terms, a list of 
common solar acronyms, and li list of words foc pronunciation reminders. 

Randomized Selectim of Respondents 

Once the sample frames were developed for each group, a random sample of 30 to 40 
potential respondents was drawn by systematic sampling. (If the sample frame for a 
group only had 30 to 40 names in the beginning, this step was omitted.) These reduced 
sample frames were then forwarded to MOR. At MOR, these randomly selected names 
were put through a second randomization process which assigned the order in which these 
names were to be called. The MOR process used systematic sampling to identify the 
first nine candidates for interviewing: the· total number of potential candidates was 
~ided by nine to obtain "i," the "skip interval." Starting from a random point (R), every 
i name then became one of the first nine candidates. 
An initial call and up to two callbacks (at different times of day on different days of the 
week) were made attempting to reach each design~ted respondent. · If an interview was 
not c~mpleted after three attempts, the interviewer took the questionnaire to the inter-
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viewing supervisor. The supervisor the~ designated the next person in the sequence m 
the substitute candidate: if the (R + i) person could not be reached, the (R + i + 1) 
became the replacement candidate. If after three attempts to reach the subs:\~ute, no 
interview was completed, this process was repeated. (This time the (R + i + 2) person 
would become the candidate, etc.) For the entire study, 54% of the completed inter­
views were with the originally designated respondent and 26% were with the first substi­
tute. The remainder were completed with a second or higher substitute. 

There is evidence that for some sample frames MOR did not use a iandom s\arting po{Ilt 
to commence the skip interval, but instead used the ~equence of 1 s , (1 + i)t , (1 + 2i) , 
etc., names for initial candidates. Such a practice clearly does not conform to profes­
sional standards. This practice was not critical in those sample frames with a large ini­
tial size or no particular order, since SERI did a vaJi.d random subsampling to reduce the 
sample size to 30 or 40. In small sample f.rames or in frames with a definite pattern, 
however, this procedure could have caused biases. All seven of the Cooperative Exten­
sion Service sample frames were arranged in a state-by-state order. As a result of not 
randomly changing the starting point, there was a strong tendency towards sampling from 
l11e slime states for these sample frames. The final distribution of CES respondents by 
state is shown in Table B-1. Some clustering did occur for some states. Thus, for these 
groups results were geographically biased. 

STUDY PROCEDURE 

The procedure was the same for each study. Each of the potential respondents was sent 
a letter of introduction one to three weeks before they were telephoned (see Appendix 
C). This letter explained that the person was selected as a candidate and may be called 
by MOR, that MOR was calling for SERI, the purpose of the cf.Ill, the type of information 
being sought, and that the respondent's identity would be kept confidential. 

The telephone interviews were conducted in one of MOR's two telephone rooms, with 
each individual interviewer in an acoustically insulated booth. Throughout the study, 
interviews were monitored by MOR's phone room supervisors. They were responsible for 
randomly listening to interviews to determine whether the operators were conducting the 
interviews correctly. If mistakes were being made, the supervisor explained the proper 
procedure to the interviewer. The supervisors were able to monitor calls without the 
interviewers knowing they were being monitored. 

Candidates were telephoned during business hours (except for horneowmm~ who were 
called during the early evening and weekends). If the interview candidate could not be 
contacted in the initial call, as many as two additional callbacks were made. These call­
backs were made at different times of the day and on different days of the week. If no 
interview was completed after three attempts, a substitute candidate replaced the initial 
candidate and the process started over. If a secretary indicated the candidate would be 
in later at a specified time and day, the callback was scheduled correspondingly. If a 
candidate was too busy to talk when initially contacted, an appointment was made to call 
back at a specified time. Only 3% of the candidates contacted refused to be interviewed 
or terminated the interview before it was completed. Once a candidate was contacted, a 
screening procedure was used to verify that the respondents being interviewed actually 
represented the group to which they ostensibly belonged. For example, a respondent who 
was presumably an educator teaching courses in solar industrial process heat was read 
the following statement at the beginning of the interview: 
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'Table B-1. COOPERATIVE EXTENSION SERVICE (CES): STATES 
REPRESENTED IN SAMPLESa (Number of Respondents) 

County Agents State Specialists 

State Bi<r Pas- Ac- Infor- Agricul- All 
mass Wind APH sive tive Total mation tural Total CES 

·• 
Alabama l l 2 2 
California l l l 
Colorado l l 2 ·2 
Connecticut l l l 
Delaware l l l 
Georgia l l l 
Idaho J l l l 2 3 
Jllinois l l l 
Indiana 2 l l l 5 - 5 
Iowa l l l 
Kansas 0 l 3 3 ., 
Kentucky l l 2 l l 2 4 
Louisiana -: l l 1 
Maryland 1 1 l 
Michigan l 1 l l 2 3 
Minnesota 1 1 2 2 
Missouri 1 1 l 
Montana 1 1 2 2 
Nebraska 1 1 1 3 1 1 2 5 
New Mexico 1 l l 
New York 1 1 2 2 
N. Carolina 1 1 2 2 
Ohio 1 1 2 2 
Oklahoma l 1 1 l 2 
Oregor1 1 ... 1 1 
S. Carolina 1 l l 
S. Dakota l 1 1 3 1 1 4 
Tennessee 1 l l 3 3 
Texas .1 l l 3 l 1 4 
W. Virginia l l 1 
Sample Size 

by Technology 9 9 9 9. 9 45 9 9 18 63 

Total States 8 9 8 9 9 24 9 9 13 30a 
Represented 

a8tAtes not represented in any CES samples are: Arizona, Arkansas, Florida, Maine, Massachu-
setts, Mississippi, Nevada, New Hampshire, New Jersey, North Dakota, Pennsylvania, Rhode 
Island, Utah, Vermont, Virginia, Washington, Wisconsin, and Wyoming. Alaska and Hawaii were 
not included in the sample frame. 
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Hello (respondent's name). This is (interviewer's name) of Market Opinion 
Research. A week or so ago you were sent a letter from the Solar Energy 
Research Institute describing a survey of solar energy information needs 
and requesting your participation. 

Your name has been provided to us. as someone who has been teaching 
courses related to solar industrial process heat. Is that correct? 

If the respondent answered "yes," the interview continued. If the respondent answered 
"no,11 then the respondent was not interviewed but instead was ~sked if there was another 
person within the same university who was teaching courses related to solar industrial 
process heat. If the initial candidate could give the name of another person, the referral 
person (or "referral") was called as a substitute for the initial candidate. If no intra­
organizational referral was given, another candidate was telephoned. 

· A second screen was used to eliminate those people who did not feel they would be need­
ing information in the near future. For example, industrial process heat respondents 
were asked the following two questions: 

• In the next year do you expect to need information on solar .industrial process 
heat systems for your job? 

• In the next year do you expect to need information on solar industrial process 
heat systems outside your job? 

If the answer to both questions was "no," the interview was terminated and a substitute 
candidate telephoned. No request for a referral was made. 

Once an interview was completed, the questionnaire was reviewed for completeness by 
the phone room supervisor. Incomplete questionnaires were returned to interviewers to 
recall the respondents. 

Co.mpleted questionnaires were forwarded from the phone rooms to the Coding Depart­
ment where they were checked in and assigned a unique identification number. They 
were subsequently sent to the Data Entry Department where they were keyed directly 
into computer data files. Since no computerized editing system could prevent the incor­
rect entry of a data value that was within the proper range (e.g., entering a 11311 when the 
correct number was a "2" but where the numbers 11 1,11 112,11 113,11 and "4" RrP. Rll vRHd num­
bers), SERI did a random sample of supposedly correct values to verify that they were 
correct. Out of 225 allowable values reviewed, only 1 had been incorrectly entered. 
Once the data were entered on the computer file, data tables were printed and analyzed. 

Nontmif<rm Group Sample Size. The study was originally designed to sample nine 
respondents from each group. For most groups this was done correctly. Upon analysis of 
the completed questionnaires, however, it was sometimes apparent that a respondent 
obviously belonged in a group other than the one in which originally sampled. This was 
generally due to two simultaneous errors: a sample frame error 8nd a screening error. 

First, the person was included on the wrong sample frame. For example, a person listed 
as doing non-DOE-funded research could have received DOE funding after the sample 
frames were completed. Second, the screening process did not successfully remove this 
person from the Non-DOE-Funded Researchers; instead the interview was completed. 
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During the interview the respondent mentioned that he was receiving DOE funds for 
his/her research. As a result the analyst received eight interviews completed with Non­
.DOE-Funded Researchers and one completed with.a DOE-Funded Researcher. 

For such cases, the dissimilar interview was removed from the original group (in the 
example above, the Non-DOE-Funded Researchers). If there was another group into · 
which that interview nattrally fit (above, the. DOE-Funded Researchers), the interview 
was included with the interviews for the second group. Although the added interview did 
not have exactly the same probability of selection as did the original interviews, the 
resulting inaccuracy was minimal given the qualitative nature of the data. 
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APPENDIX C 

LETTER OF INTRODUCTION 

145 



146 



- TR-751 S:~l 1fl1 ----------------------------,---

All potential respondents from the initial sample frames were sent the following letter 
(see Fig. C-1) from one to three weeks prior to being contacted by telephone. There are 
three phrases (underlined in this example) which were changed to describe the group and 
the solar technology. For example, "a researcher" was changed to read "a manufacturer" 
or "an educator," etc., as appropriate for the specific sample frame. Similarly, "passive 
solar heating and cooling" read "photovoltaics" or "wind energy systems," etc., according 
to the technology about which this potential respondent was to be- interviewed. About 
3,500 such letters wer:e mailed over a period of several weeks. Less than 100 were 
returned as undeliverable. · 

It should be noted that in cases where the actual respondent was a .referral, the respon­
dent had not necessarily received this letter. 

There were numerous telephone calls to the Solar Energy Research Institute (SERI) from 
people who had received this letter. Most volunteered they were eager to participate 
(and concerned that they had not yet been called) or that they wanted study results. A 
few volunteered referrals or gave the best times for them to be called. 
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September, 1979 

Dear Colleague: 

The Solar Energy Research Institute (SERI) is cu1Tently developing a Solar Energy Infor­
mation Data Banlc (SEIDB). The SEIDB is designed to include many categories of solar 
information and will serve the needs of a variety of groups: among them, resear~hers, 
manufacturers, architects, builders, lawyers, and homeowners. Services pr~vided to you 
by the SEIDB may include an inquiry response service, computer access to models or 
large sets of data and free brochures, handbooks, etc. 

The U.S. Department of Energy has defined solar energy as encompassing technologies 
which involve both direct and indirect uses of ~unlight; information for all of the follow­
ing technologies will be included in the SEIDB: . 

Solar heating and cooling (active) 
Solar heating and cooling (passive) 
Solar agricultural process heat 
Solar industrial process heat 
Wind energy conversion systems 
Biomass energy systems 
Photovoltaics (direct conversion of sunlight to electricity) 
Ocean energy systems 
Solar thermal electric power 
Solar energy storage 

So that this data bank can be developed to meet your present or future solar information 
needs, SERI is surveying information users like yourself. You have been selected as a 
candidate for this interview because you are a researcher with an active or potential 
interest in passive solar heating and cooling. 

We believe your participation in this survey will be beneficial to you and to the counti:-y. 
If called, you will have an opportunity to express your opinions and to define your solar 
-information needs. This will help us ensure that the data bank will be responsive to the 
needs of researchers as well as those of other groups. 

Market Opinion Research of Detroit, Michigan, has been chosen to conduct this survey 
for SERI. A trained interviewer may contact you within two weeks to interview you. 
The telephone interview will last no more than 20 minutes. You can be assured that your 
responses to this survey are strictly confidential. No names will be used in reporting the 
results. 

If you have questions about this survey, its purpose, or the interview methods to be used, 
please feel free to contact me at (303) 231-1155. Thank you for your assistance. 

Sincerely, 

~~~./.~~--
Barbara L. Wood, 
Staff Market Research Information Specialist, 
Information Dissemination Branch, 
Information Systems Division 

Figure C-1. Letter of Introduction 
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APPENDIX D 

STUDY QUESTIONNAIRE 
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A different questionnaire was developed for each distinct group in this study. These 
questionnaires were very similar, however, in that the same type of information was 
being sought from each of the groups. The individual questionnaires were developed by 
constructing a core questionnaire, then making appropriate revisions, additions, and dele­
tions to produce a distinctly tailored questionnaire for each group. 

Two sample questionnaires are provided in this appendix. The first is for the solar indus­
trial process heat groups and the second is for the solar agricultural process heat 
groups. The basic difference between these questionnaires is in Question 6, which either 
asks about applications for industrial process heat (IPH) or agricultural process heat 
(APH). The manufacturers discussed in this· report were asked about active solar heating 
and cooling, or about solar energy in general, rather than about process heat. Otherwise 
their questionnaires were similar. 

The questionnaires used in the IAPH studies ·were very similar to those used for the· other 
studies. The two instruments which follow (see Figs. D-1 and D-2) contain references to 
solar industrial or agricultural process heat in Questions 1 through 9. Questionnaires that 
were used for respon~ents from other technologies substituted references to their appro­
priate technologies instead of to industrial or agricultural process heat. 

Certain variations were made in the solar industrial and agricultural process heat ques­
tionnaires for different IAPH groups in Questions Sa, Sb, and 11, .in that certain items 
were not asked of groups if the item seemed inapPropriate. For example, Industrial Pro­
cess Heat Researchers were not asked Question Sb (II) about "how to market," and Agri­
cultural Process Heat Cooperative Extension Service (CES) County Agents were not 
asked Question 11 (7) about Smithsonian Science Information Exchange ·(SSIE). While it 
would have been less complicated to have all questions asked of all respondents, concern 
over questionnaire length and the desire to avoid asking questions that were not relevant 
to the group led to deleting questions wherever possible. Questions that were not asked 
of each group may be noted in the data tables (Appendix F) whenever an individual group 
shows no entries for that item. 

Slight variations in wording were made on the questionnaire of each individual group. 
For example, in Question 11(18), which asked if information had been obtained from 
"some other state or local government office or publication," the phrase "other than your 
own" was inserted for APH State Agricultural Office Representatives and APH CES 
County Agents. 

Standard Core Questionnaire 

Question 5. This question asked, "What is the most important information that could be 
provided to you about solar industrial or agricultural process heat?" This question 
allowed respondents to volunteer the information need that came to mind spontaneously, 
without reflecting any of the biases of the questionnaire designers as to what was the 
most important. Most of the time, however, it did not result in an answer which could be 
compared to another respondent's answer: for nine respondents, there were typically 
seven or eight distinct answers giv.en. Since .each respondent did not rate each of these 
items, it was impossible to determine which of these information needs was the most 
important. Afforded a second thought, respondents often gave items they had mentioned 
as "most important" in Question 5 a lower rating in Question 8 than they gave to items 
that they had not even mentioned in Question 5. As a result, the data from Question 5 
could not provide a valid measurement of the most important information items which - . 
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Cd 1 

(a) For your job? Yes ••• -~ • 1. In the next year do you expect to 
need information on solar industrial 
process heat •••• 

No, ••• 
Don't know 
NA. 

. 1-1 2 ( IF "YES", 
8 CONTINUE. 

(b) NOT ASKED. 

• 9 !OTHERWISE 
TERMINATE) 

0 

2. To what extent are you currently 
involved with solar energy for 
industrial. process heat? Would 
you say you are: 

Very involved •••••••••••• 4 
Moderately involved or ••• ~ ••• 3 
Slightly involved ••• · ••••••• 2 
Not at all involved. (VOLUNTEERED) .1 
Don't know. • • • • • • • • • 8 
NA, • . . • • • • • • • , • , , • • 9 

3. What are you doing in the field of solar enerqy for industrial process heat? 
{ASK AS OPEN ~NU) 

4. How well informed would you say 
you are about solar energy for 
industrial process heat? Would 
you say you are: 

Very informed. • • • • • • • . • • • • 4 
Moderately informed or ••••••• 3 
Slightly informed, .••••••••• 2 
Not at a 11 i nfurmed. {VOLUNTEERED) • I 
Don't know, • , · • • • • • ••• ! 
NA. • • • • • • • , • • • • • • • • • • 9 

5. What is the most important informatio11 that could be provided to .l!2!!. about ,olaf" 
1ndustrial process heat? (1NTE~VIEWER: THIS INCLUDES INFORMATION WHICH COULD BE· 
PROVIDED BY AN INFORMATION CENTER) 

1st mention 

2nd mention 

31 
32 

33 

Verb. 

34 

35 
c+v 

36-42 Blk 

Figure D-1. Questionnaire 
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6. 

7. 

Cd 2 
1-10 as 1 

For which of the following areas of solar industrial process heat are you 11_75 Blk 
particularly interested in obtaining information? (READ LIST. CIRCLE 76 Cd n 
ONE RESPONSE PER ITEM.) Don't 77-80 Job u 

~ No Know NA Cd 3 

(1) Hot water 1 2 8 9 
(2) Low-temperature. steam (UNDER 

1-10 as 1 
11-19 Blk 20 

350 DEGREES F) 1 2 8 9 

~3) High-temperature steam . 1 2 8 9 
4) Hot air (UNDER 350 DEGREES F) 1 2 8 9 

(5) Direct heat (OVER 650 DEGREES F) 1 2 8 9 
(6) Refrigeration 1 2 8 9 

26-43 Blk 
Are there any other areas of solar industrial process heat for which you are 
especially interested in obtaining information? 
(SPECIFY) 44 c+v 

(1st Mention) 

(2nd Mention) 

' 

What publications have you read in the 
past six months that include information 
on solar industrial process heat? 

1st Mention 

2nd Mention 

3rd Mention 

45-51 Blk 

None •••••••••• ~ •••• 001 

Read, but can't remember titles. 002 
(VOLUNTEERED) 

-Read too.many to.name ••••• ·• 003 
(VOLUNTEERED) 
(ASK) Which are most important? 
(RECORD TITLES) . 

""-Names publications (RECORD TITLES)004 

V 

52-54 

CL 

55-75 Blk 
76 CJ. (J 

77-80 Job D 

Figure 0-1. Questionnaire (continued) 
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Cd 1 

Sa. I will read a list of potential information products on solar industrial process 
heat. For each, please tell me how useful that information would be to you. Would 

.-the fo 11 owing be: es sent i a 1, very usefu 1, somewhat useful or not at a 11 usefu 1? 
(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM.) 

Very 
Essential Useful 

(1) A b1bliography of general readings 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

on solar industrial process heat 
applications. • • • • 4 

A list.of sources for information on 
solar industrial process heat. ·• • 4 

A calendar of upcoming solar 
industrial process heat conferences 
and prngram5 ••••• 

Diagrams or schematics of a 
solar industrial process heat 
system. • • • • • 

A non-technical description of how 
a particular solar industrial process 

4 

4 

heat system works. • • • • 4 

A technical description ~f how a 
particular solar industrial process 
heat system works. • • 4 

Lists of local lenders, insurers, 
builders, installers or distributors 
for solar industrial process heat 
3y3tem3, • • ~ • • • 4 

(8) So.lar industrial process heat design 
handbdoks, installatfon handbooks, or 
rPfPrPnrp tables- 4 

(9) A list of technical experts in 
solar industrial process heat.~ • 4 

Manual methods for sizing and pre­
dicting the engineering performance 
or lite cycle costs of solar 
industrial process heat systems ••• 4 

__ (11) Computer models for sizing and pPe-
dicting the ~~~ineering performancP. 

3 

3 

3 

3 

3 

3 

3 

J 

3 

3 

Not 
Somewhat At All Don't 
Useful Useful. Know 

2 1 8 

2 8 

2 1 0 

2 1 8 

2 1 8 

2 8 

2. 

1 0 

2 1 8 

2 1 8 

NA 

9 43 

9 44 

9 45 

9 46 

9 47 

9 48 

9 49 

9 so 

9 51 

9 52 

or 1ife cycle costs •• ·• • 4. 3 2 1 8 . 9 53 

Figure D-1. Questionnaire (continued) 
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Cd 1 
8b. I will next read a list of types of information on solar industrial process heat.54 B 

For each, please tell me how useful information of that type would be to you. Would 
the following be: essential, very useful, somewhat useful or not at all useful? 
(READ LIST, ROTATE. CIRCLE ONE RESPONSE PER ITEM). 

Essential 

(1) Educational institutions and other 
organizations offering courses on 
solar industrial process heat ••• ·4 

(2)' Solar industrial process heat re­
search currently in progress, 7'"". 4 

(3) The state-of-the-art in solar indus-
trial process heat, , • • • 4 

(4) Costs and performance of solar indus­
trial process heat installations, • ,4 

(5) Costs of installing and operating a 
solar industrial process heat system 
compared to a conventional system, • 4 

(6) Local building codes or other regula­
tions affecting siting or installation 
of solar industrial process heat 
systems • • • • • 4 

( 7) Tax credits, grants, or other econ­
omic incentives for solar industrial 

(8) 

(9) 

(10) 

( 11) 

(12) 

process heat applications. , • • 4 
.. 

Standards, specifications, or certifi­
cation programs for solar.industrial 
process heat equipme~t and installa-

. tion~. • • • 4 

Marketing statistics and sales projec­
tions for solar industrial pr6cess 
heat equipment •• , , • 4 

So 1 ar industrial process heat pro­
grams, research, industries and mark-
et!; out!;ide the United States, . 4 

Information on how to market and sell 
solar i ndustri a 1 process heat systems, 
including guidelines on obtaining 
financial support, , • • • • • 4 

Inst i tut i ona l, s·oci a 1, environment a 1, 
and legal aspects of solar· industrial· 
process heat applicatioris, , •• , 4 

(l3) Expected major developments in solar 
industrial process heat during the 
next ten years, •• , • 4 

(14) Climatological data such as wind, 
weather, or amount of sunshine, 4 

Very 
Useful 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Not 
Somewhat At All Don't 
Useful Useful Know 

2 1 8 

NA 

9 55 

2 1 8 ,' 9 56 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

.2 1 

2 1 

2 1 

2 1 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 57 

9 58 

9 59 

9 60 

9 61 

9 62 

.9 63 

9 64 

9 65 

9 M 

9 67 

9 68 

Figure D-1. Questionnaire (continued) 
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10. 
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Is there solar industrial process heat 
information which you need but are 
not able to get? 

Cd 4 
1-10 as l· 

-Yes . ................ . 1 
Yes (BUT CAN'T DESCRIBE); ••••• 2 
No • • • • • • • • • • • • • • 3 
Don't know ••••••••••••.• 8 11 

(IF YES) What information do you need? 

1st mention 

2nd mention 

NA • • • • • • • • • • • • • • • • • 9 
V 

In the p«ut year have yuu uulalm!ll ~ 1nformat1on. not Just solar, in the fol­
lowing forms? (READ LIST. CIRCLE O~ESPONSE PER ITEM) . 

Don't 
~ ~ Know NA 

(a) On-line access to a central data 
bank via computer terminal 1 2 8 9 

{b) Microform from a computer, sometimes 
referred to as C-0-M 1 2 .8 9 

(c) Other microforms, for example, micro-
fiche, microfilm sheets or rolls 1 2 8 9. 

.. , 

Ver~. 

12 

13 

14 

15-l(i Blk 

Figure D-1. Questionnaire (continued) 

156 



TR-751 S:~l 11f,------------------

Cd 4 
11. So 1 ar information refers to ·information· about any so 1 ar tech no 1 ogy, and 

factors which may relate to its use such as weather, economics, legislation, 
architecture, environment, etc. In the past few years, have you obtained .fil!l'.. 
type of solar information from any of the following sources? (READ LIST. 
CIRCLE ONE RESPONSE PER ITEM.) Don't 

· -1ll._ _J!Q_ Know NA 
r 

(1) Your organizational library or a local library. 

· (2) A public utility company ••• 

(3) An installer, builder, designer or manufacturer of · 
solar systems ••• 

(4) · Workshops, conferences or training sessions ••• 

1 

1 

1 

1 

(5) A conmercial data base, for example, Lockheed, SOC, BRS •• 1 

(6) A federal library or information center, for example, the 
National Agricultural Library or the Environmental Data 
System. • • 1 

(7) Smithsonian Science Information Exchangli! (SSIE) ••• · 1 

2 

2 

2 

2 

2 

2 

2 

(8) The Government P.rinting Office (GPO) • 1,1 2 
T 

How would you evaluate the service you received from GPO? 
3 ·. · Good 

Fair 
Poor 
Don't 
NA 

know 1+1-, 
9 V 

V 

What are ·some of the reasons you do· not consider their service 11 good"? 

1st Mention._·_·------------------------

2nd Mention·-------------------------

(9) National Technical Information Service (NTIS) •••• 

received from NTIS? 
3 

How would you evaluate the service you 
Good 
Fair 
Poor 
Don't 

,r,-, 
know o 

NA 9 V 

!Tl 2 

T 

What are some of the reasons you do not consider their service 11 good 11 ? 
!• 

1st Mention·-----....... --------------------

2nd Mention ·--------------------------

Figure D•1. Questionnaire (continued) 
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8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

25 

17 

18 -

19 

20 

21 

22 

23 

24 

Verb. 

26 

27 

Verb. 
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(Cont'd) 
Cd 4 

Don't 
Yes _!i!L know ~ 

(10) Technical Information Center at Oak Ridge (TIC) ,-1-, 2 
T 

V 

How would you evaluate the service you received from TlC? 
Good 3 

~~~~ ITl-1 Don't know · --S-
NA 9 V 

What are some of the reasons you do not consider their service 11 good 11 ? 

1st Mention ~=-s--------
2 n d Mention _________________________ _ 

(11) National Solar Heating and Cooling Information Center •• !Tl 
T 

How wou l d you evaluate the service you 
Good 
Fair 

received from·the center? 
3 

Poor 
Don't know. 
NA 

1+:1-i 
9 V 

V 

What are some of the reasons you do not consider their service 11 good"? 

2 

1st Mention _________________________ _ 

2nd Mention ·------------------------

(12) Regional Solar Energy Centers •••• -'=f' 2 

V 
How would you evaluate the service you 

Goed 
Fair 
Pnnr 
Don't 

received from your regional 
3 

center? 

know I~]-, 
NA 9 V 

What are some of the reasons you do not consider their service 11 good"? 

1st Mention --------------------------
2nd Mention --------------------------

Figure D-1. Questionnaire ( continued) 
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8 9 28 

29 

Verb. 

8 9 30 

31 

Verb. 

8 9 32 

.B 

Verb. 
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(Cont'd) Don't 
Yes ~ Know NA 

(13) Directly from the u. s. Department of Energy. . . 1 2 8 9 34 

(14) Radio or TV • . . . . . . 1 2 8 9 35 . 

(15) Periodicals, newspapers or magazines~ . . . . . . 1 2 8 9 36 

(16) Private solar energy or environmental organizations l 2 8 9 37 

( 17) State Energy or Solar Offices. . . 2 8 9 38 

( 18) Some other state or local government office or publication.! 2 8 9 39 

(19) The local chapter or national headquarters of the Internat-
ional Solar Energy Society (ISES), including their publicat-
ions. . . . . 1 2 8 9 40 

(20) The local chapter or national headquarters of the Solar 
Energy Industries Association (SEIA), including their 
publications. . 1 2 8 9 41 

(21) NOT ASKED. . . . . . . . . . . . . . . . . . . . . . . . 0 42 

(22) NOT ASKED • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • 0 43 

(23) NOT ASKED • . . . . . . . . . . . . . . . . . . 0 44 

(24') NOT ASKED . . . . . . . . . . . . . . • 0 45 

46-47 Blk 
..::_-, 
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In conclusion, I would like to ask you some questions about yourself. Your 
ans\ters \·1ill be kept completely confidential. 

Ola. What is the highest level of edutation 
you have complet.ed? (DO NOT READ) 

· •· 01 
• • 02 

• 03 

8th grade or less •••••• 
Some high school ••••. • •• 
High school graduate •••• 
Post high school vocational/ 

Technical ••••.••. • •• 04 48-49 

Attendea co11ege/Universiti: 
No degree ••••••••• · ••• 05 
Associate· (2 year junior/ 

_ C0ITTT1unity, college) • • • • 06 
Bachelors •••• · • • • • 07 

-Masters ••••••••••••• 08 
-Ph.D/Doctorate. • • 09 

--JD/LLD. • • • • lQ 

Oiher 
--------- J.1 tsPITT'FY) 

Don't know 
V NA • • • • • • 

Dlb. In ·what field 1s your most recent degree? 

Ole. In what year did you get that degree? 

(RECORU) 

(YEAR) 

• • 
•• 98 

• 99 

D2a. Please describe your present profession by completing the following statement: 
"Based on my total education and experience, I now regard IIIYSP.lf professionally 
as a (an)." - · " (AVOID USING JOB TITLE IF 
POSSIBLE). 

02b. How many years have you been in this 
profession? (CIRCLE CODE) 

0-2. • • • 
3-5. • • 
6-10 • • ••• 
Over 10. • •• 
NA.. • • 

·Figure D-1. Questionnaire (continued) 
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. . .1 
.2 

• • • 3 
• • • 4 
~ •· .9 

Verb. 

150-51 

Verb. 

52 
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03. Do you belony to any professional, tech-,~Y.es •••••••••••••• 
nical, or other organizations \·1hich have Yes (BUT CAN'T NAME) ••••• 
an interest in solar? I No. • • • • •• 

Don'i know ••• 
NA • • • • • • • • • • • 

V 

a. What organizations? 

1st Mention ;,._ ____________________ _ 
2nd Mention ;,._---------------------
3rd Mention 

;,._ ____________________ _ 
4th Mention --------------------------

Thank you very rru~h for your time • 

. Figure D-1. Questionnaire (concluded) 
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Cd 1 

L In the next year, do you expect to 
need information on solar 
agricultural process heat •••• 

(a) For your job? Yes. , ••••• l_l_l_ 
. No. , •••••• T (IF "YES" 

Don't know. • .8 TO EITHER, 
NA •••••••• ,9 CONTINUE 

2. To what extent are you currently 
involved with solar agricultura 
process heat? Would you say you 
are: ' 

(b) Outside of 
your job? 

Yes •••• 
No ••••• 

OTHERWISE 
!Ti TERMINATE) 
:y-

Dun' t lo.:uow 8 
NA •••• • 9 

Very involved. • • • • • • • .4 
Moderately inv9lved, or. • • .3 
Slightly involved. • • • • • .2 
Not at all invol~ed (VOLUNTEERED). ,1 
Don't know. • . . . . . .8 
NA. , •• , ' .. ! ' ! ' ' '9 

31 
32 

33 

3. What are you doing in the field of solar agricultural process heat? (ASK AS 
OPEN END) 

4. 

5. 

How well informed would you say Very informed . . . . . . . . 4 
you are about solar agricultural Moderately informed, or . . . . . 3 
process heat? .would you say you Slightly informed . . . . . . . 2 
a1·e: Nol dt dll Informed (VOLUNTE£RED) . l 

Don't know. . . . . . . . • ' ' ' 0 
NA. . . . . . . . . . . . . . . 9 

What is the most important information that cou1d be provided to~ about solar 
agricultural process heat? (INTERVIEWER: THIS INCLUDES INFORMATITIN WHICH COULD 
BE PROVIDED BY AN INFORMATION CENTER) 

1st Mention 

Zr\d Mention 

Figure D-2. . User Questionnaire 
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36-42 Blk 

Verb. 

34 

35 c+v 
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6. 

. 7. 

Cd 2 1-10 as l 
11-75 Blk 

For which of the following 
particularly interested in 
RESPONSE PER ITEM,] 

areas of solar agricultural ·process heat are you 
obtaining information? [READ LIST, CIRCLE ONE 

Don't -

76 Cd II 
77-80 Job fl 

Cd 3 
1-10 as l 

11-26 Blk 

(1). Livest6ck shelter heating 
(2) Grain drying 
(3) Crop drying 
(4) Greenhouses 
(5) Food processing 

Yes No Know NA 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

8 
8 
8 
8 
8 

9 
9 
9 
9 
9 

27 
28 
29 
30 
31 

Are there any other areas of solar agricultural process. heat for which. you. 32- 43 Blk 
are especially interested in obtaining information? 
(SPECIFY) 44 c+v 

45-51 Blk 

1st Mention 

2nd Mention 

What publications have you read in the. 
past six months that include information 
on solar agricultural process heat? 

None. • • • • • • • • • • • 001 

· Read but can't remember tit 1 es. 002 
(VOLUNTEERED) 

-Read too many to name 
(VOLUNTEERED). • • · • • • • 003 

(ASK) Which are most important? 
(RECORIJ TITLES) 

-Names· publications 
(RECORD TITLES) .• • ·• ..... 004 

V 
1st Mention 

2nd Mention 

3rd Mention 

Figure D-2. User Questio.nnaire (continued) 
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Sa.· I will read a list of potential information products on solar agricultural process 
heat. For each, please tell me how usef.ul that information would be to you~ Would· 
the fol 1 owing be: es sent i a 1, very usefu 1, somewhat usefu 1, or not at a 11. usefu 1 ·? 
(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM) 

Essential 

(1) A bibliography of general readings 

Very 
Useful 

Not 
Somewhat At All Don't 
Useful Useful Know NA 

on solar agricultural process 
heat. • • • '+ 3 2 1 8 9 43 

(2) 

(3) 

(4) 

(5) 

(6) 

( 7) 

A list of sources for information on 
solar agricultural process heat ••• 4 

A calendar of upcoming solar agricul­
tural process heat conference5 and 
programs. • ,. , , ~ 

Diagrams or schematics of a solar 
agricultural process heat system. 4 

A non-technical description of how 
a particular solar agricultural 
process system works. 4 

A technical description of how a 
particular solar agricultural process 
system works. 4 

Lists of lenders, insurers, builders, 
engineers, installers, manufacturers 
or distributors for solar aqricultural 
process heat systems. • • • • 4 

(8) Solar agricultural process heat 
design handbooks, installation hand-
books, or reference tables. • 4 

(9) A list of technical experts in solar 
agr1cu1tural process heat 

_(11) 

applications. • • • 4 

Manual methods for sizing and pre­
dicting the engineering performance 
or life cycle costs of solar agricul-
tural process systems. . 4 

Computer models for sizing and pre­
dicting the engineering performance 
or life cycle costs 4 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

Figure D-2. User Questionnaire (continued} 
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Cd .1 

Sb. I will next read a list of types of information on solar agricultur.al process hec1t. 
For each, please tell me how useful information of that type would be to you. Would 
the following be: essential, very useful, somewhat useful or not at all useful? 
(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM). Not 

Very Somewhat At All Don't 
Essential Useful Useful Useful Know NA 

( 1) 

( 2) 

(3) 

(4) 

Edu cat i ona 1 institutions an·d other 
organizations offering courses on 
solar agricultural process heat .4 

Solar agricultural process heat 
research currently in.process •• , 4 

The state-of-the-art in solar 
agricultural process heat. • • 4 

Costs and performance of solar 
agricultural process heat installa-
tions. • • • • 4 

(5) Costs of installing and operating· a 
solar agricultural process heat system 
compared to a conventional system • • 4 

(6) Local building codes or other regula­
tions affecting siting or installation 
of solar agricultural process heat 
systems. • • • • 4 

(7) Tax credits, grants, or other econ­
omic incentives for solar agricultural 
process heat applications. • • • • 4 

(8) Standards, specifications, or certi­
fication programs for solar agricul­
tural process heat equipment and 

69,-75B ( 9) 
76 Cd D 
77-80 JobO 

(10) 

installations. • • • • • • 4 

Marketing statistics and sales pro­
jections for solar agricultural 
process heat equipment •••• ~ 4 

Solar agricultural process heat 
programs, research, industries and 
markets outside the United States •• 4 

(11) Information on how to market and 
sell solar agricultural process heat 
systems, including guidelines on 
obtairiin·g financial support. • • • 4 

(i2) Institutional, social, environmental, 
and legal aspects of solar agricµl­
tural process heat applications. • 4 

(13) Expected major developments .in solar 
agricultural process heat during 
the next ten years • • , , . , . 4 

(14) Climatological data such as wind, 
weather, or amount of sunshine.. • • 4 

-

3 2 1 

3 2 1 

3 2 l 

3 2 l 

3 2 l 

3 2 

3 2 l 

3 2 l 

3 2 

3 2 l 

3 2 l 

3 2 l 

3 2 l 

3 2 l 

Fl,gure D-2. User Questionnaire (continued) 

165 

8 9 55 

8 9 56 

8 9 57 

8 9 58 

8 9 59 · 

8 9 60 

8 9 61 

8 9 62 

8 9 63 

8 9 64 

8 9 65 

8 9 66 

8 9 67 

8 9 68' 



TR-751 
S:~1,9,----------------~--

9. 

10. 

Is there solar agricultural process heat,-Yes •••• , • , ••••• 
information which you need but are not Yes (BUT CAN'T DESCRIBE) 
able to g)?t? No •••••••••. • • 

(IF YES) What information do you need? 

1st Mention 

2nd Mention 

I Don't know 
NA •• , • 

V 

Cd 4 
1-10 as 1 

• 1 
2 
3 

• 8 
9 

11 

In the p,1:;t yeo1r, have you obtaine9 M!:t, ir1furmation. not ju~t ~ol!!r, in the fol­
lowing forms~ (READ Li ST. CIRCLE ONE RESPONSE PER ITEM} 

Don't 
Ye, No know NA 

(a) On-line access to a central data 
bank via computer terminal 1 2 8 9 12 

(b) Microform from a computer, some-
times referred to as C-0-M 1 2 B 9 13 

(c) Other microforms, for· example, 
microfiche, microfilm sheets or 
rolls 1 2 8 9 14 

15-16 Blk 

Figure D-2. User Questionnaire (continued) 
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11. Solar information refers to information about any solar technology, and factors 
which may relate to its use such as weather, economics, legislation, architecture, 
environment, etc. In the past few years, have you obtained~ type of solar 
information from any of the following sources? [READ LIST. -CTR CLE ONE RESPONSE 
PER ITEM.] 

Don't 
Yes No Know NA 

( 1) 

(2) 

(3) 

(4) 

(5) 

(6) 

( 7) 

(8) 

Your organizational library or a local library ••• 

A public utility company •• 

An installer, builder, designer or manufacturer of 
solar systems ••• 

Workshops, conferences or training sessions •• 

A coamercial data base, for example, Lockheed, SDC, BRS. 

A Federal lforary or information center, for example, the 
National Agricultural Library or the Environmental Data 
System ••• 

Smithsonian Science Intormation Exchange (SSIE) 

The Government Printing Office (GPO) •• 

How would you evaluate the service you 
Good 
Fair 
Poor 
Don't 

received from GPO? · 
3 

NA 

121 1+-1 know o 
9 V 

1 

1 

1 

1 

1 

1 

1 

ITI 
T 

V 

2 

2 

2. 

2 

2 

2 

2 

2 

What are some of the reasons you_do not consider their service "good"? 

1st Mention ------------------------
2nd Mention _______________________ _ 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

g 

9 

9 

17 

18. 

19 

120 

· 21 

22 

23 

24 

25 

I Verb.· 

---------~-' -..(9) National Technical Information Service (NTIS). 

How wou d you eva uate the service you 
Good 
Fair 
Poor 
Don't 
NA 

received from 
3 

121 1-i--1 know o 
9 V 

1-1-1 2 
T 

V 

What are some of the reasons you do not consider their service "good"? 

1st Mention. _______________________ _ 

2nd Ment i un_. --------------------------

Figure D-.2. User Que~tlonnalre (continued) 
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Uon't 

Yes No know ~ 

(10) Technical Information Center at Oak Ridge (TIC) , , , 1-1 I 
T 

V 
How would you evaluate the service you received frqm TIC? 

Good 3 
Fair 

l+l-1 Poor 
Don't know 
NA 9 V 

1what are some of the reasons you do not consider their service "good 11 ? 

1st Mention 

2nd Mention .. 

(11) National Solar Hea.ting and Cooling Information Center, , 1+1. 

I How would you evaluate the service you 
Good 
Fair 

received from the Center? 
3 

Poor 
Don't know 
NA 

l+l-1 

9 V 

V 

What are some of the reasons you do not consider their service "good 11 ? 

2 

2 

1st Mention'---------------------------

2nd Mention --------------------------

111 2 
T 

(12) Regional Solar Energy Centers, 

V 

I How would you evalu~te the service you received from your 
Good J 

regional center? 

Fair 1-r-1 
~i~~ t ·know t -J 

What are some of the reasons. you do not consider their service "good 11 ? 

1st Mention _________________________ _ 

8 9 28 

29 

Verb . 

8 9 30 

31 

Verb. 

8 9 32 

33 

2nd Mention Verb. 

Figure D-2. User Questionnaire (continued) 
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Don't 
Yes No Know . NA 

(13) Directly from the u. s. Department of Energy. 1 

(14) Radio or TV •• .. . . 1 

(15) ·Periodicals, ·newspapers or magazines. l· 

(16) Private solar energy or environmental organizations . ' . . 
( 17) State Energy qr Solar Offices •• . 
(18) Some other state or local .government office or publication.I 

(other than your own) 

(19) The. iocal chapter or national headquarters of the Internat­
.ional Solar Energy Society (!SES), including their publicat-

2 

2 

2 

2 

2 

2 

i ans. • ~ • • 1 2 

(20) The local chapter ·or national headquarters of the Solar 
Energy Industries Association (SEIA), including their 
publications. • • • 1 2 

(21) USDA, ·including the Cooperative Extension Service. • • • l 2 

(22) NOT ASKED • 

(23) NOT ASKED. 

(24) NOT ASKED. 

Figure D-2. User Questionnaire (continued) 
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In conclusion, I would like to ask you some questions about. yourself. Your 
ans1'/ers 1·till be kept cotnpletely confidential. 

Ola. What is the highest level of education 
ypu have completed? (DO NOT REJ\D) 

8th grade or less ••••. 
Some high school ••••• 

.High school graduate •••••• 
Post high school vocational/ 

Technical ••••.••••• 
Attended college/University: 

·No degree ••••••••••• 
Associate (2 year junior/ 

Corrmunity college) • 
--Bachelors ••••••••••• 
-Masters. . . . . ..•. 
--Ph.D/Doctorate 

-- -JD/LLD 

Dlb. In what field is. your most recent degree? 
(RECORD) 

Ole. In what year did you get that degree? 
(YEAR) 

01 
02 

• 03 

• 04 

• 05 

• 06 
• 07 
• 08 
• 09 
• lQ 

11 

• 98 
• 99 

D2a. Please describe your present profession by completing the fol lowing statement: 
"Based on my total education and experience, I now regard myself professionally 
as a (an)~" . ~ " (AVOID USING JOB TITLE IF 
POSSIBLE). 

D2b. How many years· have you been in .. t~is 
profession? (CIRCLE CODE) 

0;2- •• 
3-5. • • 
6-10 ••• 
Over 10. • 
NA ••• 

. . . . • • l. 
' .2 

. . .3 
••••••• • 4 

• • 9 

Figure D-2. User Questionnaire (continued) 
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48-49 

Verb 

150-51 

Verb. 
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03. Do you belony to any professional, tech- ~Yes •••••• 
nical, or other organizations 1·1hich have Yes (BUT CAH'T NAME). 
an interest in solar? No .••••• 

Don't knm-1 
NA. 

V 

a. What organizations? 

1st Mention .... ·----------------------

2nd Mention;..._ _______ -,-----------------

3rd Mention;..._ ___________ '--------------

4th Mention;__ _____________________ _ 

Thank you very much for your time. 

Figure D-2. User Questionnaire (concluded) 
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could be provided to the respondent. Therefore, this report refers to the responses to 
Question 5 as "information which was important fer the respondents to obtain." 

uestion 6. In this question, a list of different solar industrial or agricultural process 
heat IAPH) applications was read to the respondent, and the respondent was asked which 
application he/she was particularly interested in obtaining information for. After this 
was completed, respondents were asked, "Are there any other areas of solar IAPH for 
which you are particularly interested in obtaining information?" Responses to this ques­
tion fell into one of two areas: additional IAPH applications of interest or specific types 
of information wanted. The former were discussed with other results from Question 6; 
the latter were included with the responses from Question 5. 

Question 8. In this question a list of up to 25 specific information products or types of 
information was read to the respondent. The respondent rated ea~h itP.rn as "essential," 
11 very useful;'' "somewhat useful," or "not -at all useful" a.s it applied to himself. In con­
trast to Question 5, this questim assessed each respondent's ratings fer each of a set of 
items that the study designers thought might be important to the respondents. Question 
8 did not allow respondents to add and rate items not already on the list. To reduce the 
possibility of introducing bias due to item order within Question 8, the interviewers 
rotated their starting point by randomly selecting which item would be read to the 
respondent first. Items in Question Sa were rotated separately from those in 
Question Sb. 

Question 9. This question asked, "Is there any solar IAPH information which you need but 
are not able to get?" Unfortunately, this question just did not work. Answering 
Questions Sa and Sb required the respondent to assign a rating to each of 22-25 inf orma­
tion items. By the time the respondents had completed Question 8 they were usually 
starting to get fatigued with the interview. As a result many did not answer Question 9 
at all. 

Question 11. In this question respondents were not asked if they had obtained solar 
information from the Solar Energy Research Institute (SERI). The principal reason was 
the probability of obtaining biased responses. All respondents had received a letter 
describing the Solar Energy Information Data Bank (SEIDB) and introducing SERI. It was 
felt that many respondents would attempt to encourage information flows from SERI by 
responding positively when asked whether they had used SERI as an information source­
whether or not they actually received information directly from SERI •. Since explaining 
the nature of SERI and the SEIDB was necessary to promote a good response rate, no 
questions about SERI were included. 

In Question 11, items 21-23 require some explanation: they are shown as "NOT ASKED" 
on the sample questionnaire (readers may note that data for items 21-23 does occur on 
the tables in Appendix F for some groups). These items were left open for the inclusion 
of specific organizations which seemed most appropriate for each group. Table D-1 lists 
the organizations, the respondent groups, and the question numbers for each item used 
for the groups covered in this report. 
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"l'able]~l. SELECTED ORGANIZATIONS ABOUT WIDCH INDUSTRIAL AND 
AGRICULTURAL PROC~ HEAT (I/ APH) R&,e;PONDENTS WERE 
ASKED 

Group 

APH Researchers 21 

. IPH Plant Engineers 21 

IPH Industrial Engineers 21 
22 

Active Solar Heating and 
Cooling Industrial Engineers 21 

IPH Agricultural Engineers 21 
22 

State Agricultural Office 21 
Representatives 

APH CES County Agents 21 
All CES County Agents 21 

22 

All CES State Speci.alists 21 

Organization 

U.S. Department of 
Agriculture(USDA), 
including the · 
Cooperative Extension 
Service (CES) 

Association of Energy 
Engineers (AEE) 

AEE 
Institute of Electrical and . 

Electronics Engineers 
(IEEE) 

AEE 
AEE 
American Society of 

i Agricultural Engineers 
USDA, including CES 

. USDA, including CES 
· USDA, including CES. 
State Agricultural Office 

Representatives 
USDA, including CES 

airhe number of the item in which the group was asked about the particular organiza-· 
tion. For example, 21 is Item 21 of Question 11. 
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APPENDIX E 

STATISTICAL TESTING 
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Despite the small sample sizes, selected statistical tests could be used. All of these 
tests used a 596 rejection region llllless otherwise noted. Thus, if a test result indicated 
that a difference between two means was statistically significant (P < 0.05), it meant 
that there was only a one-out-of-twenty chance that the two means were not different. 
Actual calculations were made with the Statistical Package for the Social Sciences 
(SPSS) software and other computer packages. 

The tests conducted fell into three main types: tests of proportions between two grou~, 
t-Tests between two groups, and Paired t-Tests within a group. Each of these are dis­
cussed below. 

For all except Question 8, tests of proportions were used. For example, the proportion of 
Industrial Process Heat Researchers using computer terminals was compared to the pro­
portion of Agricultural Process Heat Researchers using computer terminals. If the sam­
ple sizes were small, Exact Binomial Tests were used. When the sample sizes were larger 
(e.g~, a comparison of Industrial Process Heat Researchers to All Researchers), Chi­
Square Tests were used. 

For analysis of the results from Question 8, t-Tests were used. In Question 8 each 
respondent was asked to describe the usefulness of up to 25 information 
products/categories as either "essential," "very useful," "somewhat useful," or "not at all 
useful." The "average usefulness" rating that the group assigned an item was then cal­
culated by assigning the responses a "4" for "essential," a "3" for "very useful," a "2" for 
"somewhat useful," and a "l" for "not very useful," then calculating the average for the 
entire group. A t-Test was used to determine whether group A rated a specific informa­
tion item significantly higher (or lower) than it was rated by group B. Some grou~, how­
ever, tended to give higher scores in general than did other groups. To compensate for 
this effect, these statistical tests compared the "relative rating" given by one group to 
the "relative rating" given by the other groups. The relative rating given by a group to a 
particular item was calculated as follows: take the average usefulness rating the group 
gave that item (for example, suppose "a bibliography" received a 3.15 rating), then sub­
tract the average overall rating this group gave to·all items (suppose the average rating 
the group gave all items was 2.75); the difference was the relative rating (for this exam­
ple 3.15 - 2.75 = +0.40). The t-Test then was used for the comparison of the relative rat­
ing group A gave to the item to the relative rating group B gave the item. 

For the tests of proportions (or the t-Tests involving Question 8), if group A was being 
compared to group B and group A was a subset of group B (e.g., a comparison of Indus­
trial Process Heat Researchers to All Researchers), the totals for group A were sub­
tracted from the totals for group Band the proportioos (or the relative ratings) for group 
B were recalculated from the adjusted totals. 

For Question 8 it sometimes occurred that the researcher wanted to compare the rating 
a group gave one item to the rating they gave another item. For example, did Industrial 
Process Heat Educators rate "lists of sources for information" significantly higher (or 
lower) than they rated "lists· of technical experts"? This test was conducted using a 
Paired t-Test. 
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APPENDIX F 

SOLAR INDUSTRIAL AND 

AGRICULTURAL PROCESS HEAT 

DATATAB~ 
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In the followi~ data tables, each table entry shows counts and percentages displayed in 
the format (% ), where % is the column percentage for each group and # is the number 
of respondents in each group who gave the re3ponse shown in the row title. Each column 
shows the results for an individual group or for a combination of groups. 

Table F-1 lists the groups and combinations for which data are shown in the data tables. 
Table F-2 shows which groups are included in each of the combinafion groups listed in 
Table F-1. Table F-3 lists the data tables and Fig. F-1 contains the data tables 
themselves. 
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Table F-1. GROUPS AND COMBINATION GROUPS WITH DATA INCLUDED IN 
APPENDIX F 

· Group 

Industrial Process Heat Researchers (IPH RES) 
Agricultural Process Heat Researchers (APH RES) 
Total Industrial and Agricultural Process Heat 

Researchers (TOTAL IAPH RES) 
All Researchers (ALL RES) 
Concentrating Collector Manufacturer Representatives 

(CONC COLL MANUF) 
Total Nonconcentrating Collector . 

Manufacturer Representatives (TOTAL NCONC COLL MANUF) 
All Manufacturer Representatives (ALL MANUF) 
Industrial Process Heat Plant Engineers (IPH PLANT ENG) 
Industrial Process Heat Industrial Engineers (IPH INDUS ENG) 
Active Solar Heating and Cooling Industrial Engineers 

(SHAC INDUS ENG) 
Industrial Process Heat Agricultural Engineers. (IPH AGRIC ENG) 
All Engineers (ALL ENG) 
Industrial Process Heat Educators (IPH EDUC) 
All Educators (ALL EDUC) 
Agricultural Process Heat State Agricultural Office 

Representatives (APH STATE AGRIC OFF) 
Agricultural Process Heat Cooperative Extension Service (CES) County 

Agents (APH CES CO AGENT) .· 
All CES County Agents (ALL CES CO AGENT) 
All CES State Specialists (ALL CES STATE SPEC) 

·182 

Report Section 

3.0 
3.0 

3.0 
3.0 

4.0 

5.0 
4.0, 5.0 

6.0 
6.0 

6.0 
6.0 
6.0 
7.0 
7.0 

8.0 

9.0 
9.0 
9.0 
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Table P-2. COMBINATIQN GROUPS 

· Total Industrial And Agricultural Process Heat Researchers (TOTAL IAPH RES) 

Industrial Process Heat (IPH) Researchers 
Agricultural Process Heat (APH) Researchers 

All Researchers (ALL RES) 

Photovoltaics (PV) DOE-Funded Researchers 
PV Non-DOE-Funded Researchers 
PV Researcher Manufacturers 
Biomass Federally Funded Production and Collection Research~rs 
Biomass Federally Funded Conversion Researchers 

. Biomass Nonfederally Funded Production and Collection Researchers 
Biomass Nonfederally Funded Conversion Researchers 
Wind DOE-Funded Researchers · 
Wind Non-DOE-Funded Researchers 
Solar Thermal Electric Power (STEP) DOE-Funded Researchers 
STEP Non-DOE-Funded Researchers 
Ocean Energy DOE-Funded Researchers 
Ocean Energy Non-DOE-Funded Researchers 
Solar Energy Storage DOE-Funded Researchers 
Solar·Energy Storage Non-DOE-Funded Researchers 
Active Solar Heating and Cooling (SHAC) DOE-Funded Researchers 
SHAC Non-DOE-Funded Researchers 
Passive Federally Funded Researchers 
IPH Researchers 
APH Researchers 

Total Nonconcentrating Manufactl.ll'er Representatives (TOTAL NCONC COLL MANUF) 

SHAC Heating/Cooling System Manufacturer Representatives 
SHAC Water Heating System Manufactl.ll'er Representatives 
SHAC Nonconcentrating Collector Manufacturer Representatives 

· All Manufacturer Representatives (ALL MANUF) 

PV Manuf·acturer Representatives 
Biomass Production and Collection Equipment Manuf actl.ll'er Representatives 
Biomass Conversion Equipment Manufacturer Representatives 
Wind Manufactl.ll'er Representatives 
STEP and IPH Concentrating Collector Manufacturer Representatives 
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Table F-2. COMBINATION GROUPS (Concluded) 

SHAC Heating/Cooling System Manuf actlll'er Representatives 
SHAC Water Heating System Manufacturer Representatives 
SHAC Nonconcentrating Collector Manufactlll'er Representatives 
SHAC Other Component Manufacturer Representatives 
Passive Manufactlll'er Representatives 

All Engineers (ALL ENG) 

PV Electric Power Engineers 
Biomass Forest Products Engineers and Consultants 
Wind Engineers 
Wind Electric Power Engineers 
STEP Engineers 
SHAC Heating, Ventilating and Air Conditioning Engineers 
SHAC Industrial Engineers 
IPH Plant Engineers 
IPH Industrial Engineers 
IPH Agricultlll'al Engineers . 
State Level Cooperative Extension Service (CES) Agricultlll'al Specialists (Agricul­

tural Engineers) 

All Educators (ALL EDUC) 

PV Educators 
Biomass Educators 
Wind Educators 
STEP Educators 
SHAC Educators 
Passive Ed1.1P.S1tors 
IPH Educators 

All Cooperative Extension Service County Agents,(ALL CES CO AGENT) 

Biomass CES County Agents 
. Wind CES County Agents 

SHAC CES County Agents 
Passive CES County Agents 
APH CES County Agents 

All Cooperative Extension Service State Specialists (ALL CES STATE SPEC) 

State Level CES Agricultural Specialists 
State Level CES Information Specialists 
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Question 
Numbera 

Question 1 
Question 2 
Question 3 

. Question 6 

Question SA 
Question SB 
Question 10 
Question 11 
Question D2B 
Question D3 

Table P-3. UST OP DATA TABLES 

Table Title Page 

Need for Information On the Job and Outside the Job 
Involvement ................................................ . 
Inform edness ................................................ . 
Interest in Specified Industrial and Agricultural 

Process Heat Area.s ......................................... . 
Usefulness of Specified Information Items •.•••••.••••.•••••.•••• 
Usefulness of Specified Information Items ••••••••••••••••••••••• 
Use of Special Acquisition Methods •••..•••••••••••••••••••••••• 
Use of Selected Solar Information Sources •.•.•••••••.••••••..••. 
Years in Current Professioo .................................. . 
Membership in Solar-Interested Organizations •••••••••.•••••••.•• 

186 
188 
190 

192 
196 
208 
222 
224 
238 
240 

asee Appendix D, Figs. D-1 and D-2 for the wording of each question .. 
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T•001 
_., -(OCTOBER, 1979) -I I 

NEED FOR IINFORMATION ON THE JOB AND OUTSIDE THE JOB (QU[S-l.ON 11 -
INDUsTRrAL AND AGRICULTURAL. IPH APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL 

PROCESS HEAT RES RES JAPH RES COLL NEONC l'IANUF' PLANT INDUS IMO AGRIC .ENG 
~ES MANUF C LL ENG Ei'•6 ENG ENG 

MANUF 
9 9 18 181 e 29 96 9 9 9 9 96 

!I.DO, 100, 100, 100, 100. 100, 100. 100. 100, 100, 100. 100, 

YES FOR JOB 9 8 
9l: !78 8 28 93 9 9 9 9 93 

lOO, e9. . 8, 100 • 97, 97. 100, 100. 1,0. 100, 97. 
NO FOR ,.105 · 2 1 2 3 

1, .3 •· 2, . ;5. 

DON'T KNOW/NA 1 1 1 11 11. f,. 1, . 
CUB TOTAL 9 9 ll7 8 

10~~ 
96 9 62 

100. 100.· 100. 100. 100. 100. 100. 

YES OUTSIDE JOB 2 2 48 3 ;6 - ~7 4 29 
22. 2.2. 111. 38, 5 • i+ • 44, i+ 7. 

.... NO OUTSIDE JOB 5 5 60 11 8 
3~: 

5 4t: 00 56, 56, SJ .•.. 38, 28. 56, 
en 

9 DON'T KNOW/NA 2 2 2 5 16 6. 
22. 22. 3. 25. i7, .17, 10. 

YES, JOB+ OUJSlOE 2 2 46 3 5~~ 
I+(, 4 26 

22. 22. 39. 38, 48. 44, 42. 

Figure F-1. Industrial and Agricultural Process Heat Data Tables . . 



·T-001 
(OCTOBER, 19791 

NEED FOR INFORMATION ON THE JOB AND OUTSIDE THE JOB ( QU[STION 
INDUSTRIAL AND AGRICULTURAL IPH ALL APH APH AkL ALL 

PROCESS HEAT (CONTINUED) EDU EDUC STATE CES C S CES 
AGRIC co co ST/ITE 
OFF AGENT AGENT SPEC . 

9 63 8- 9 45 18 
100. . 100 .• 100. 100. 100 • 100 •. 

YES FOR JOB 9 63 8 9 1'4 le 
100. 100. 100. 100,. 98. 100. 

NO FOR JOB 

oolli•T KNOW/NA 1 
2. 

QlB TOTAL 45 8 9 45 18 
100. 100. 100. 100. 100. 

YES OUTSIDE JOB 31 5 5 21 7 - 69. -63. 56. 47, 39, 
00 NO OUTSIDE JOB 12 2 3 22 10 -.:i 

27. 25. 33, 49, 56. 

DON'T KNOW/NA 2 1 1 2 El '+. 13. 11, 4, . 
YES, JOB+ OUTSIDE 31 5 5 20 7 

69. 63. 56. 4IJ. 39. 

Figu,re F .. 1. Industrial and Agricultural Process Heat Data Tables (continued) 
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-T;,.002 
(OCTOBER, 1979) 

IIWOLVt"ENT (QUESTION 21 
INDUSTRIAL Arm AGRICUL TLIRAL llPH APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL PROCESS HEAT ~ES RES IAPH RES COLL NCONC MANUF PL/\NT INOUl: IND /\GRIC EN~ 

RES MANUF COLL ENG ENG EMG ENG 
MANUF 

.9 9 18 !81 8 29 
1oi6 9 9 9 

1009 96 Loo. 100. 100. 100. 100. 100. • 100. 1uo. 100. . 100. 

'+• VERY INVOLVED 7 4 11 131 7 23 17 3 3 25 
78. If'+. 61. 5 • 88. 79. so. 33. 33. 26. 

3. MODERATELY INVOLVED 1 4 5 43 1 3 10 1 1 3 111 21 11, '+4, 28, 24. 13, 10. 10. 11. 11. 33, • 22. 
2. SLIGHTLY INVOLVED 1 1 .29 2 77 5 7 2 4 43 11, 6. 16. 1. . 56, 7·8. 22, 4'+. 45. 
1, NOT AT ALL INVOLVEO· 1 

1! 
3 1 1 11! 7 - :1. 33, 11. 11. 7. 

00 DON'T KNOW/NA 1 1 1 1 11 00 11, 6, 1, 3. • 
AVERAGE 3,67 3.50 .5,59 3.42 3.88 3,75 3,72 1.78 2,00 2.89 2.67 2,67 

STANDARD DEVIATION .64 • 50 ,58 .78 ,26 .57 ,61 .62 ,47 ,99 1.04 ,93 

Figure F-1. Industrial and Agdcultural Process Heat Data Tables (continued) 
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T-002 -
(OCTOBER, 1979) 

INVOLVE~ENT (QUESTION 21 
INDUSTRIAL AND AGRICULTURAL l~~ ALL APH APH IILL ALL PROC.ESS HEAT (CONTINUED)• EDUC ST~TE CES CES ~ES 

AG IC co c9 TATE OFF AGENT A ENT SPEC 
9 ·63 8 9 45 18 

100. 100. 100. 100. 100. 100. 

•• VERY INVOLVED 2 27 2 1 6 
22. 43. 25. 2. 33. 

3. MODERATELY INVOLVED 3 22 1 2 12 7 
33. 35. 13. 22. 27. 39. 

2. SLIGHTLY INVOLVED· 4 
2!~ 

5 7 32 5 44. 63. 78 •. 11. 28. 
lo NOT AT ALL INVOLVED -OC) DON'T KNOW/NA 

CD 

AVERAGE 2.1a 3.21 . 2.63 2.22 2.31 3.06 

STANDARD DEVIATIOW .11 .76 .act .42 .51 .76 

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 
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T•003 

(OCTOBER, 1979) 

IMFORMEJNESS ( QUESTION 3, 

INDUSTRIAL AND AGRICULTURAL IPH APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH I\LL PROCESS HEAT RES RES lAPH RES COLL NCONC MANUF PLANT INDUS IND AGRIC ENG 
RES MANUF COLL ENG ENG ENG ENG 

MANUF 
9 C 18 181 6 29 96 9 9 9 9 96 

100. 100: 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. ... VERY INFORMED 5 q 9 H! 7 26 1l~ 2 1 5 
33 3 35 

56. 41f. so. ea. 90. 22. 11. 56. • 36 • 
3. ~ODERATELY INFORMEb 3 5 8 59 . 1 2 21 2 5 .. 6- 44 

33. 55" !flt. 33. 13. 7. 22. 22. - 56. 440 67. rt6. 
2. SLIGHTLY INFOR~EO 1 1 5 1 

3: 
5 3 

1!: 11. 6. 3. 3 • 56. 33. 
..... 

1. NOT AT ALL INFORMED ~ 
C 

DON'T KNOW/NA 

AVERAGE 3.4rt 3.41.1 3 ..... 3.62 3.ee 3.66 3.72 2.67 2.-1e 3.56 3.33 3.19 

STANDARD OEVIATlON • 70 . .s2 .62 .s3 .26 .45 .so .eo 061 .46 ,49 .10 

Figure F-1 ~ Industrial and Agric.._ltural Process Heat Data Tables (continued) 
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T-003 
(OCTOBER, 1979) 

iNFORMEONESS (QUESTION 3) 
INDUSTRIAL ANO AGRICULTURAL IPH ALL APH APH ALL ALL 

PROCESS HEAT (CONUNUEDI EDU EDUC STATE cES CES iES AGRIC co co - TATE 
OFF AGENT AGENT SPEC· 

9 · 63 8 9 
1oi: 

18 
100. 100. 100. 100. 100. 

It. VERY INFORMED It 31 1· 1 8 
IJIJ. IJ9. 13. 2. &tit. 

3. MODERATELY INFORMED 3 27 2 2 9 7 
33. IJ3 •. 2s. 22. 20 • 39. 

2. SLIGHTLY INFORMED 2 5 5 7 . 33 3 
22. 8. 63. 78. 73. 11. - NOT AT ALL I~FORMED (0 1. -

DON'T KNOW/Nj 2 
It. 

AVERAGE 3.22 ·3. IJ1 2.so 2.22 2.26 3.28 

STANDARD OEVlATION .79 .6&J .10 .'+2 .&J6 .12 

- -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



!OCTOBER, 1979~ 
T•018' 

UI 
INTE'tEST IN SPEqFIED INDUSlRIAL AND A&RICULTURAL PROCESS HEAT CllUESlION 61 Ill 

INDUSTRIAL AND AGRICULTURA- IPH APH 10TAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL N 
Pi;.OCESS HEAT RES RES IAPH RCS COLL NCONC llolANUF Pl.ANT l~OUS IND AGRIC ENG 

RES MANUF COLL [tjG ENG ENG ENG -llolANUF -I I 

9 
100? 

9 100? 
9 

100? 10~! -100. 110. 100. 

HOT IIATER 

1. YES 8 8 8 8 8 
89~ 8i~ 89. 89. 89 •. 89. 119. 

2. NO 1 1 1 1 1 u! 3 
u. 11. u. 11. 11. 11. 

DON'T KNOII/Nl 

LOW•Tt:llolPERATURE STEAM 

lo YES 7 7 7 5 7 6 18 
78. 78. 18. 51:,. 78. ,>7. 67. 

2. NO 2 2 2 " 2 
53! 

9 
22. 22. 22. .• q. 22. 33. 

OON•T l<NOII/N.& 

HI6H_-rEMPERATURE Si'EH 

1. YES 5 5 !5 l 2 
22~ 

5 - !56. '56. sir.. :.1. 22, 19, 
cc 2. NO .. " .. a 7 

"8! 8i~ t.:> '+'+. '"· "· 19. 78, 

OON•T KNO~'/N~ 

HOT AlR 

1. 'YES 6 6 6 5 8 
78! 

20 
67. ,1. '61. ! 6-. e9. 7'+. 

2. NO 3 
33! 

3 II 1 
22~ 

7 
33. 35. ~"· 11. 26. 

DON• T . KNO'-/NII 

DIRECT HEAT 

1. YES 3 3 3 ! 2 
33! 

e 
33. !3. 33. 33, 22. 30. 

2. NO !5 5 5 ,; 7 
67~ 1b~ 56. e6. Sti, 67, 78. 

.DON'T l<NO~/NA 1 u. 1 
J!l, 

1 
1:.. 

REFRI6ERATION , 
l, YES 7 7 7 I!, 7 

18! 
20 

~ 780 18, 1e.. 61, 78, 7'+. 

2. NO 2 2 2;! 
3 2 

22~ 
7 I 

22. 2'2, 35, .!2, 26, --I 

OON•T KNOii/NA 
c.n -

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 
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UI INTEREST IN SPECIFIED INDUSTRIAL ANO A&RICULTURAL PROCESS HE:AT (QUE:STION 61 
INOUSTRiAL ANO A&RICULTURAL IPH Alb APH APH A~L ALL Ill 

PROC SS HEAT ICONTlNUEOI EDU ED C ST~TE CES C 5 iES Al A& IC co co TATE 
OFF AGENT AGENT SPEC --9. 9 I I 100. 100. -

HOT WATER 

1. YES 8 8· 
89. 89. 

2. NO 1 1 u. 11·. 

OON•T KNOW/N,, 

LOW•TEMPERATURE STEAM 

1. YES 8 8 
89. 89. 

2. NO 1 1 u. 11. 
DON'T KNOW/NA 

Hl&~~TEMPERATURE STEAM 

1. YES 6 6 
67. 67. - 2. NO 3 3 co 33. 33. 

c:.:i 
OON•T KNOW/N" 

HOT· AIR 

1. YES 8 8 
89. 89. 

2. NO 1 
11. 

1 
11. 

DON'T KNOW/N• 

DIRECT HEAT 

1. YES .. .. .... . .. ... 
2. NO 5 5 

56. 56. 
OON•T KNOW/Nil 

RERll&E:RATION 

1. YES 7 7 
78. 78. 

~-2. NO 2 2 
22. 22. 

...:a DON'T KNOW/Nol. CTI . -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 
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UI INTEREST lN SPECfflED INDUSTRIAL AND AGRICULTURAL 
PROCESS H~Ar - CONTINUED (QUESTION 6) . Ill 

INDUSTRIA~ ·ANO AGRICULTURAL '.;PH APH TOTAL ALL CONC TOTAL ALL. IPH IPH SHAC IPH ALL N 
PROCES HEAT RES RES lAPH RES COLL NCONC MANUF. PLANT INDUS IND AGltIC ENG -RES MANUF COLL ENG EN6 ENG ENG -MANUF I I 

-
9 .9 9 

100, lOO, 100, 

LIVESTOCK SHELTER HEATING 

1, YES 5 5 5 
56, 56, 56, 

2, MO 4 4 4 
44, 44, 44, 

DON•r KNOW/NA 

GRAIN DRYING 

i, YES 6 6 6 
67, 67, · 67, 

2, NO 3 3 3 
33, 33, 3!1, 

~ OON•T KNOW/NA (0 
~ 

CROP DRYING 

1. YES 6 6 6 
67, 67, 61, 

2, NO 3 3 3 
3?, 33, 35, 

DON•T KNOW/NA 

GREENHOUSES 

1, YES 2 2 2 
22, 22, 2.2, 

2, NO 7 7 7 
78, 78, 7.:,, 

DON'T KNOW/NA 

FOOD PROCESSING 

1, YES 5 5 5 
56, 56, 5i,, 

~ 2, NO 4 4 4 I 
44, 44, 4it, -::, 

CTI 
DON 1 1 KNOW/NA -

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 
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Ill INTEREST IN SPECIFIED INDUSTRIAL ANO AGRICULTURAL 
PROCESS HEAT• CONTINUED (QUESTION 61 Ill 

INDUSTRIAL ANO AGRICULTURAL IPH ALL APH APH A~L ALL ,41 
.PROCESS HEAT (CONTINUED) EDU EDUC STATE CES C S CES -·AGRIC co co STATE -OFF AGENT AGENT SPEC I I 

8 9 9 -
100. 100. 100. 

LiiESTOCK SHELTER HEAT::NG 

1. YES 7 - 7 7 
88. 78. 78. 

2. NO 1 . 2 2 
13. 22. 22. 

DON•T KNOWiNA 

GRllllN DRYING 

1. YES 6 B 8 
75. 89. 89. 

2. NO 2 
25. 

1 u. 1 
i1. 

KNOW/NA 
f( 

DON•T -CD 
c.n CROI' DRYING 

1. YES 7 7 7 ea. ·79. 78.· 
2. NO 1 2 2 

13. 22. 22. 
DON•T KNOW/NA 

GREENHOUSES 

·1. YES 7 7 7 
88. 78. 78. 

2. NO 1 2 . 2 
13. 22. 22. 

DON•T KNOW/NA 

FCOD PROCESSING 

1. YES 7 6 E, 
88. 67. ~7. 

~ 2. NO 1 3 3 I 13. 33. 33. ~ 

DON•T KNOW/NA c.n -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T•024 UI (OCTOBER, 1979) Ill 
USEFULNESS OF SPE:IFIEO INFORMATION ITEMS (QUESTION 8,J ~ 

INDUSTRIAL AND AGRICULTUP.AL IPH APH TOTAL ALL CONC ToTAL A:.L IP~l IPH SHAC IPH ~LL -PROCESS HEAT RES RES IAPH RES COLL NcONC Mr.NUF PLANT INDUS II\ID AGRIC .NG II RES MANUF COLL ENG ENG ENG tNG I I 

MANUF -
9 ' 105~ 

181 8 29 96 9 9 9 
1009 96 

too. 100. 100. 100. too. 1,:,0. 100. 100. 10_0. • 100. 
QAA C 1J BIBLIOGRAPHY 9 9 10b! ~81 8 29 95 9 9 9 9 9£, 

100. 100. II. 0. 100. 100. l0•0 0 100. 1uo. 100. 100. 100. 
ESSENTIAL 1 1 2 15 1 55 333 6 

11. 11. 11. 8. 3. • • 6 • 
VERY USEFUL 3 3 6 55 2 1~~ 3 5 

444 2i~ 33. 33. 35. 30. 7. 33. 56. • 
SOMEIIHAT USEFUL 5 4 9 89 6 is s~! 3 2 8 

11! 5~! 56. 44. sc. 49. 75. !5 • 33. 22. 89. 
NOT ~TALL USEFUL 1 

i! 
22 2 

31! 
24 3 2 1 

11! it 11. 12. 25. 25. 33. 22. 11. 
ESSENTIAL+ VERY 4 4 8 70 3 2~? 33~ 

5 
787 31 USEFUL 44. 4 ... 4q. 39. 1 o. 56. • 32 • 

DON'T KNOW -c.o AVERAGE 2.56 2.~4 · 2.so ~.35 1.75 1.76 2,00 · 2.00 2.33 1.89 3.00 2.24 C) 

STANDARD DEVIATION 066 .84 • 7,6 .1, .43 .72 .78 .a1 .a2 .30 ·'4 .11 

Q8AC2J LIST OF SOURCES ' ' Ae ABO 8 28 95 9 9 9 ' 96 
100. 100. JIO '• lo. 100. 100. 100. 100. 100. 1no. 100. 100. 

ESSENTIAL 1 1 
1§! 

3 . 10 
11! 

3 111 1~~ 11. 6,. i1. 11. 33. • 
VERY USEFUL 5 33! e 79 4 6 3~? 33! 

.3 2 
676 41! 56. 44. 44. so. 21. 33. 22. • 

SOMEWHAT USEFUL· It 5 g 67 3 
4!~ 

le+ 2 1 6 
222 32 41+. 56, so. 37. 38. 36. 22. 11. 67. • 33 • 

. NOT AT ALL USEFUL 1! 1 7 ~4 3 2 1 ' 13. 25. i; • ·33. 22. 11. ,. 
6SSfNTIAL + VERY s .. 9 u~ 4 9 47 4 6 2 

787 55 SE UL 56. 1+4. so. so. 32. 49. 41+. 67. 22. • 57. 
DON•T KNOW 

AVERAGE 2.56 2,56 2.s6 2.63 2.38 2.1a 2.1+5 2.22 2.78 2.11 2.e9 2.63 

STANDARD DEVIATION .47 .66 .51 .79 .67. • ,2 0 B7 1.03 1.12 . .57 .s,i; .82 

SCALE: ESSENTIAL = 4, VER,. USEFUL= 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: 1 

Figure F-1. Industrial and Agricultural Process Heat Data T.ables (continued} 



T-02'+ 
UI (OCTOBER, 19791 

USEFULNESS 'OF SPECIFIED INFORMATION ITEMS (QUESTION 8) Ill 
N INDUSTRIAL AND AGRICULTURAL IPH Alb APH APH ALL ALL -PROCESS HEAT (CONTINUED) EDU ED C STATE CES CES CES ,a AGRIC . igENT cg STATE 

OFF A ENT SPEC < - ~ 

9 
10~~ 

8 9 
103~ 

18 
100. 100. 100. 100. 

981'111 BIBLIOGRAPHY 9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 12 1 1 2 61 11. 19. u. 11. '+. • 
VERY USEFUL 2 ,.i! 3 2. 17 4 

22. 38. 22. 38. 22. 
S0~1EWHAT USEFUL 6 21· 3 6 20 8 

67. 33. 38. 67. 44. '+'+. 
NOT AT ALL USEFUL 3 1 6 5 

s •. 13. t3. 2a. 
ESSENTIAL+ VERY 3 39 4 3 19 5 
USEFUL 33. 62. so. 33. 42. 2e. 
DON'T KNOW 

- AVERAGE 
co 

2. '+'+ 2.76 2.so 2. '+'+ 2.33 2.06 
...::i . 

STANDARD DEVUTION .10 .e1 .86 .10 .• 77 .83 

Q8Af21 LIST OF SOURCES 9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 
1~! 

2 1 
25. 11. 

. 6 
13. 

2 u. 
VERY USEFUL 6 

sf! 
4 6 25 9 

61. so. 67. 56. so. 
SOMEWHAT USEFUL 3 17 2 2 13 . 6 

33. 21. 25. 22. 29. 33. 
NOT AT ALL USEFUL 3 1 6! s. 2. 
ESSENTIAL+ VERY 6 43 6 1 31 11 
USEFUL 67. 68. 75. 78. ,;9. 61. 
DON'T KNOW 

AVERAGE 2.67 2.,e1 3.00 2,89 2.eo 2.67 

STANDARD OEVIATJON 045 .11 .10 ,56 .68 .13 ·~ 
I 

...::i 

ESSENTIAL.='+, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFIJL = 1 
c.n 

SCALE: -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T-025 
UI (OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTjNUED (QUESTION 81 Ill 
N INDUSTRIAL ANO AGRICULTURAL IPH APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL -PROCESS HEAT RES RES IAPH RES COLL NCONC MAfJUF PLANT INDUS IND AGRIC ENG -RES MANUF COLL ENG ENG ENG ENG I I 

14ANUF -
9 9 

10~~ i~8! 8 inS~ 106~ 
9 9 9 

1009 96 11)0. 100. 100. 1no. 100. 100. • 100. 
Q8A~~J CALENDAR-CONFERENCES/ 9 9 18 181 8 28 95 9· 9 9 9 96 P OGRAMS 11)0. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

[SSENTIAL 1 1 19 2 1 10 1 . 1 5. 
11. 6. 10. 25. 4. 11. 11. 11, 5. 

VERY USEFUL 6 2 8 69 2 
4!~ 

33 2 2 1 
2l 

·23 ,1. 22. 44. 38. 25. 35, 22. 22. 11. . 24. 
SOMEWHAT USEFUL 3 5 8 71 4 

4!~ 
36 4 5 4 

56: 
45 

33. 56. lf4o 39. 50, 38. 44. 56·. 44, 47. 
NOT AT ALL USEFUL 1 1 22. 3 il6 3 2 3 111 23 

11, 6. 12. 11. 1. 33, 22. 33. • 24. 
ESSENTIAL+ VERY 6 3 9 88 4 41~ i3 2 2 2 

333 28 USEFUL 67. 33, so. 49. so. 4 .• 22. 22. 22. • 29, 
DON'T KNOW 

.... 
2.00 co AVERAGE 2.67 2,33 2.so 2.47 2.75 2.39 2,39 l,89 2.00 2,33 2.10 

00 

STANDARD DEVIATION .45 ' ,82 ,68 ,83 ~82 ~73 .e.9 ,73 066 0 94 ,82 ,83 

Q8Al41 DIAGRAMS/SCHEMATICS 9 9 
106~ 1r~ 8 28 <;5 9 9 9 9 96 

100 • 100. 10 I 100. 100. 100. 100. 100. 100. 100. 100. 
ESSENTIAL 2 2 i! 41 55 1 3 

33~ 
20 

22~ 11. • . 11. 33. 21. 
VERY USEFUL 4 2 6 62 3 .. !~ 44 4 4 5 

333 30 
44. 22, 33. 35. 38. 46. lllf. 44. 56. . 31 • 

SOMEWHAT USEFUL 3 6 9 78 '+ 12 39 5 2 
2l 

32 33, 67. so. 44. so. 43. '+1. 56. 22. . 33. 
NOT AT ALL USEFUL 1 1 25 1 3 77 1 1 111 13 

11. 6. l'+. 13. 11. • 11. 11. • 14. 
ESSENUAL + VERY 6 2 8 76 3 .. t~ 49 4 5 8 

67~ 
50 USEFUL 67, 22. 44. 42, 38. 52. 44. 56. fl9o 52. 

DON'T KNOW 1 1 
11. 1. 

AVERAGE 2,189 2.11 2.so 2.36 2.25 2.39 2.49_ 2.44 2.63 3,11 2,89 2.60 

STANDARD DEVIATION ,73. .57 .76 ,82 .66 ,73 .12 ,51 084 .a1 ,99 ,96 

SCALE: ESSENTIAL= 4t VERT USEFUL = 3• SOMEWHAT LSEFUL = 2, NOT AT ALL USEFUL·= 1 

Figure F-1. lndustrl'al and Agrlculturat Process Heat Data Tables ~continued) 



-(0 
(0 

T.;.025 
(OCTOBER, 19791 

USEFULNESS OF SPECIFIED INFORMATION 
INDUSTRIAL ANO AGRICULTURAL IPH ~LL. APH 

PROCESS HEAT (CONTINUED) EDU EDUC STATE 

Q8A(31 CALENDAR•CONFEREnCES/ 
PROGRAMS 

08Allfl 

ESSENTIAL 

· VERY USEFUL 

SOMEWHAT USEFUL 

~OT AT ALL USEFUL 

ESSENTIAL+ VER! 
USEFUL 
DON'T KNOW 

AVERAGE 

STANDARD DEVIATION 

DIAGRAMS/SCHEMATICS 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 
DON•T KNOW 

AVERAGE 

STANDARD DEVIATION 

AGRIC 
OFF 

9 63 8 
100. 100. 100. 

9 63 
100. 100. 

1 
11. 

. 3 
33. 

3 
33. 

2 
22. 

'+ ..... 

6 
10. 

30 
r+e. 

21 
33. 

6 
10. 

36 
57 • 

095 .79 

9 63. 
100. 100. 

11! . 1~~ 
'+ 

'+'+. 
3 

33, 

1 
11. 

5 
56. 

2.56 2.75 

.e1 

8 
100. 

3 
38. 

'+ so. 

13! 
3 

38. 

8 
100. 

6 
75. 

2 
25, 

6 
75, 

• '+3' 

ITEMS~ CONTINUED (QUESTION 81 
APH· ALL ALL 
CES cEs CES 
CO CO STATE 
AGENT AGENT SPEC . 

9 ,'+5 18 
100. 100. 100. 

'J . '+5 18 
100. 100. 100. 

3 
33. 

5 
56, 

1 
11. 

3 
33. 

1 
2. 

. 7 
16. 

28 
62, 

9 
20. 

8 
1s •. 

.63 .66 .1 .. 

9 '+5 18 
100. 100. 100. 

2 
22. 

'+ 
'+'+. 

3 
33, 

6 
67, 

.73 

28 
,;2. 

.12 

i1! . 
3 

11. 

lo 
56, 

3 
11. 

5 
28. 

SCALE: ESSENTIAL:'+• VERY USEFUL= 3, "SOMEWHAT USEFUL= 2, NOT AT ALL ~SrFUL: 1 

Figure F-1. Industrial and Agricultural Proces~ Heat Data Tables (continued) 

'" UI 
Ill 
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T•026 
(OCTOBER, 1979) .Ill USEFULNESS OF SPECIFIED UJFOR!-1A TION ITEMS• CONTINUED (OUESfIJN 6) 

INDUSTRIAL AND AGRICUL TU~:AL lPH APH TOiAL ALL CONC H>TAL ALL IPH IPH SIMC IPH ALL Ill 
PROCESS HEAT F:ES RES [~PH ~ES COLL NCONC M/lf"JUF PLANT INDUS IND AGRIC ENG N 

. ES MANUF COLL ENG ENG ENG ENG -MANUF -I I 

ioo~ 
9 

1oi? 
181 8 29 16 9 9 9 9 % -

100. 100. 100. 100. 100. 100. 100. 1f'l0 • 100. 100. 

QAA(S> NON•TECHNICAL 9 9 la ~53 8 
10~~ 

e;e 9 9 9 9 62 
DESCRIPTION 100. 100. 10 '• lo. 1no. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 3 1 i:.3 1 3 
2. '+. • 11. 5. 

VERY USEFUL . 1e 1 5 !3 3 '+ 2 111 21! 1 • 13. 1e. 1 •• 33. If'+. 22. • 
SOME~HAT USEFUL 7 6 13 62 '+ 11 52 2 2 '+ 

565 22 
78. 67. 7c. '+1. so. 39. '+•. 22. 22. '+'+. • 35 • 

NOT ~TALL USEFUL 2 3 5 '+70 3 3i! 20 3 3 3 3 
3ij! . 22. 33. 2e • ,. 38. 2<;\ 33. 33. '.'13. 33. 

6SSfNTIAl ·+ VERY. 21 1 6 2~~ '+ If 2 111 19 
SE UL 14. 13. 21. '+4. '+'+. 22. • 31. 

DON'T KNOW 

AVERAGE 1.78 1.67 1.12 :.10 1.1s 1.86 1.'c;9 2.22 2.11 1.89 1.78 2.02 
t..:> 
0 

STANDARD DEVIATION ·.a2 0 ,.qo • '+S .q;s .7'+ .66 .ea 1.03 .67 .73 .62 .88 

QIJAl6) TECHNICAL DESCRIPll"ION 9 9 10A~ 181 8 29 !l.6 9 l!iO; 9 9 96 
-100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 l 1_b? 3 
1~ 

3 2 1 2 20 
11. 6,. 10. 33. 22. 11. 22. 21. 

VERY USEFUL 8 5 1!~ 8'+ 5 
If~: 

'l5 '+ '+ 6 
333 '+If 

!19. 56. '+6. 63. '+7. '+'+. '+'+. 67. • 46 • 

SOMEWHAT USEFUL 1 3 '+ 63 2 11i? 2:5 1 3 1 '+'+ '+ 21 
u. 33. . 2.2. 35. 2s • 26. 11. 33. 11. . 22 • 

NOT AT ALL USEfUL. i~ 1 2 12 1 1 11 
13. 7. 13·. 11. ,.1. 11. 

6SSf~TIAL + VERY 8 6 A:f 102 5 16 59 7 6 7 
56: 

611 
SE 1:.. 89. 67. 7 • 56. 63. ss. 60. 78. 67. 78. 67. 

DON'T KNOW 1 1 
3, 1. 

AVERA6E 2.,89 2.78 2.e.s 2.57 2.so 2.61 2.62 3.oo 2oB9 2.1a 2o7B 2.76 

STANDARD DEVIATION .30 ,61 .s:L .eo .10 .76 .a1 .9'+ .73 .11 .11 .91 

~ 
SCALE: E;SSENTUL : If, VERY USEFUL : .! , SOMEWHAT us:::FUL : 2• NOT AT ALL USEFUL: 1 

I 
~ 
c:TI -

Figure F-1. Industrial and AgrlclJtural Process Heat Data Tables (continued) 



T•026 
(OCTOBER, 1979) UI 

USEFULNESS OF SPECIFIED INFORMATION ITEMS• CONTiNUEO (QUESTION 8) Ill 
INDUSTRIAL AND AGRICULTURAL IPH ~LL APH APH ALL ALL N -PROCESS HEAT (CONTINUED> EDU ouc STATE CES CES tES -AGRIC co co STATE I I OFF AGENT AGENT SPEC -

9 63 8 9 IJ5 
1oi~ .100. 100, 100, 100. 100. 

Qf.lA ( 5) NON-TECHNICAL 9 63 8 9 IJ5 18 
DESCRIPTION 100. 100. 100. 100. 100. 100. 

ESSENTIAL 2 9 2 5 
22, 1 IJ. 22. 11. 

VERY USEFUL 2 
1l! 

7 6 30 8 
22, 88, 67, 67 •. IJIJ. 

SOMEWHAT USEFUL 3 25 1 10 5 
33, IJO • 11. 22. 28. 

NOT AT ALL USEFUL 2· 18 1 5 
22, 29, 13, 28, 

ESSENTIAL+ ·vER'r .. 20 7 8 35 8 
USEFUL ..... 32, 88, 89, 78, ..... 
DON'T KNOW 

N AVERAGE 2. I+'+ 2,17 2. 75 · · 3,11 2,89 2.11 
0 - STANDARD DEVIAHON 1,07 1,01 ,66 ,57 ,56 .82·. 

· Q8A (61 TECHNICAL DESCRIPTION 9 63 8 9 IJ5 18 
100 •. 100, 100. 100. 100. 100. 

ESSENTIAL 2 12 ·1 '+ 61 22. 19, 11. 9, . 
VERY USEFUL 5 37 .. 3 13 9 

56, 59, so. 33. 29, so. 

SOMEWHAT USEFUL 2 11 3 It 19 5 
22. 17, 38, I+'+. 42, 28, 

NOT AT ALL USEFUL 2 1 1 9 3 
3, 13, 11. 20. 17, 

ESSENTIAL + VERr 7 IJ9 .. It 17 10 
USEFUL 78, 78. 50, ..... 38, 56, 

DON'T KNOW 1 
2. 

AVERAGE 3,00 2,95 2,38 2,l+lt 2,27 2 ..... 

STANDARD DEVIATION ,66 ,71 ,67 , Bit ,87 ,84 ""'3 ·~ I 
-.1· 

SCAUE: ESS.ENTIAL = a+, VE~Y USEFUL= 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL= 1 (Tl -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 

/ 



T•027 UI (OCTOBER, 1979) Ill 
USEFULNESS DF SPECIFIED INFOF:MATION ITEMS - CONTINUED (QUESTION Bl ,41 

INDUSTRiAL ANO AGRICULTU~AL IPH APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IP~ ALL -.PROCESS HEAT RES RES lAPH RES COLL NcONC MANUF PLANT INDUS nm AG IC ENG -RES MANUF COLL ENG ENG ENG ENG I I 

MANUF -
9 9 ~8 ~81 e 29 96 9 CJ CJ 9 96 

100. 100 .. 10 • 1 o. 100. 100. 100. 100. 100. 100. 100 •. 100 •·: 
QAA(7) LISTS OF SUPPLIERS CJ 9 18 11J6 e 29 96 CJ 9 9 CJ 

106~· 100. 100 .. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSE.NTIAL 1 1 2 12 6 19 1 2 11 
11. 11. 11. e. 21. 20. 11. 22. 11. 

VERY USEFUL 2 3 5 39 5 14 36 2 5 
22! 

26 
22. 3.3. 28. 27. 63·. 4 • 38. 22. 56. 27. 

SOMEWHAT USEFUL 5 3 8 56 2 4 
2i? 

5 
22~ 

1 
222 33 

56. 33. 44. 38. 25. 14. 56. 11. • 34. 

NOT AT ALL USEFUL 1 . 2 3 39 1 5 
1~!-

4 4 . 3 3 26 
11. 22. 17. 27. 13. i7. 44. 44. 33. . 33. 27. 

ESSENTIAL+ VEF:'I' 3 'I 7 51 5 · 20 55 3 5 44 .. 37 
USEFUL .·. 3_3. 44. 39 • 35. 63. 69. 57. 33. 56. • 39 • 
00.N'T KNOW 1 

1. 
~ AyERillGE 2.33 2,33 2.33 2.16 2.so 2.12 2.64 1.56 2.00 2.33 2.23 0 2.22 
~ 

STANDARD DEV IA HON .82 .95 I (ICJ .92 .10 • 99 .95 ... 8 1.os .92 1.16 .97 

QAA(8J HANDBOOKS/TABLES 9 9 18 181 e 29 9£, 9 9 9 
1009 95 

100. 100. 100. -100. ·100. 100. 100. 100. 100. 100. . . 100. 

ESSENTIAL 
11! 6! ~? 3! 99 3 2 

333 1~? • 33. 22 • . 
VERY USEFUL .. 5 CJ 67 q .. ;! 4io 7 3 6 

333 41~ 44. 56. so. 37. so. • 7.8. 33. · 6_7. • 
SOMEWHAT USEFUL 5 3 8 65 2 9 33 2 2 

333 28 
56. 33. ..... 36. 25 • 31. 3 ... 22. 22. • 29 • 

NOT AT ALL USEFJL 31 2 6 1 .. 1 1 5 
17. 25. 21. 1s. 11. 11. s. 

0ssmnAL + VEF:'1' .. fi 10 9q If .J~ 49 7 6 8 6 62 
SEF\IL 4q. 67. 56. 46. so. 51. 78. 67. eCJ. 67. 65. 

DON'T KNOW 1 
1. 

AVERAGE 2 ... 4 2.78 -2.61 2.39 2.2~ 2.31 2.46 2.78 2,89 3.oo 3.00 2.78 

STAflt>ARO DEVIATION .51 .r.1 .59 . • a1 .a2 .83 .84 .40 • 99 .81 .81 .79 ~ 
I 

...;i 
UI 

SCALE: ESSENTIAL : 4, VERY USEFUL= 3~ SOMEWHAT LSEFUL: 2, NOT ~TALL USEFUL: 1 .... 
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T•027 
UI (OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS• CONTINUED (QUESTION fl, Ill 
N INDUSTRIAL AND AGRICULTURAL IPH ALL APH APH ALL ALL -PROCESS HEAT CCONTINUEO) EDU EDUC ST~TE CES crs CES • AG IC co CO STATE I I OFF AGENT AGENT SPEC -

9 63 8 9 45 18 
100. 100. 100. 100 • . 100. 100. 

Q~A 17) LISTS OF SUPPLIERS 9 63 8 9 IJ5 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 3 9 1 6 61 33. 14. 11. 13. • 
VERY USEFUL ~2 4 s 22 6 

3 • 50. 56. 49. 33. 
SOMEWHAT USEFUL 5 20 4 3 15 5 

56. 32. 50. 33. 33. 28 0 

NOT AT ALL USEFUL 1 1~~ 2 6 
11. 4. 33. 

ESSENTIAL + VER"'1 3 31 4 6 28 7 USEFUL 33. 49. 50. 67. 62. 39, 
DON'T KNOW 

t,:) AVERAGE 2,56 2.44 2,50 2.1a 2·. 71 2.11 
0 
c:., 

STANDARD DEVIATION 1.05 .96 .so .61 .75 .93 

.GIBA C 8) .HANDBOOKS/TABLES 9 63 8 9 45 17 100. 100. 100. 100. 100. 100. 
ESSENTIAL 

2t 
1 3 2 

11. 1, 12. 
VERY USEFUL 3 25 5 4 22 ,. 

33, 40, 63. 44. 49. 24. 
SOMEWHAT USEFUL 6 20 3 3 16 8 67. 32. 38. 33. 36. 47. 
NOT AT ALL USEFUL 4 1 4 3 6. 11. 9. 1a. 
6SSENTIAL + VERY 3 39 5 5 25 6 . SEFUL 33 • 62, 63, 56. · 56,. 35. 
DON'T.KNOW 

AVERAGE 2,33 2,78 2,63 2,56 2,53 2,29 

STANDARD OEVIATJON ,48 ,85 ,45 ,81 .75 .9o 
-~ 

I 
-,I 

SCALE: E:SSENT.IAL 4, Vtf;Y USEFUL SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: 1 CTI = = 3, -
Figure F-1. Industrial a~d Agricultural Process Heat Data Tables (continued) 



T•028 UI !OCTOBER, 1979) 

USE FULi.JESS OF SPECIFIED INFORMATION ITEI\IS • CON.TTNUED (WUES-ION 8) Ill 
~ 

INDUSTRIAL AND AGRICULTURAL JPH APH TOTAL ALL CONC TOTAL ALL JPH JPH SHAC IPH ALL -PROCESS HEAT RES RES lftPH RES COLL Ncor.ic 1'!'1/\NUF PLANT INDUS IND ~GRIC ENG -. ES MANUF COLL ENG ENG ENG NG I I 
"1ANUF -

9 ' 18 181 8 29 96 9 9 9 
1009 96 

100. 100. 100. 100. 100. 100. 100. 100. 100. 100. • 100. 

Q8Al9> TECHNICAL EXPERTS L!ST 9 CJ 
10A~ A81 . 8 29 96 9 9 9 

1009 96 
100. 100. 1 0 •. 100. 100. 100. 100. 100. 100. • 100. 

ESSENTIAL 1 1 16 1 11 1 11! 9 
11. 6. 9. 13. u. 11. 9 •. 

VERY USEFUL 3 2 5 66 5 7 
3f~ 

1 1 2 
222 27 

33. 22. 28. 36. 63. 2lf. 11. 11. 22. • 28. 

SOMEWHAT USEFUL 6 If 10 72 1 .. t 36 5 6. 5 (. If If 
(.1. ..... 56 • lfO • 13. 38. 56 .• 67. 56. 67. lf6 • 

NOT AT ALL USEFUL 2 2 27 1 8 
2~! 333 1 2 . +6 

22. 11. 15. 13. 28. • 11. 22. 1 • 

6SS~NTIAL + VERY 3 3 6 .. ~! . 6 ·1 .. ~1 1 2 2 
333 36 

SE UL 33. 33. 33. 75. 2lf. 11. 22. 22. 38. .. ., • 
DON'T KNOW 

t.:> 
AVERJIGE 2.33 2.39 2.1s 1·. 97 2.31+ 1.78 2.22 2.00 2 ..... 2.30 0 2.22 2.28 

.,:,. 

STAillCARD DEVIAUDN • '+8 .92 .72 .85 .82 . ·• 70 · .93 .62 .79 .66 .10 .86 

QAA 110) J.IANUAL METHODS 9 9 Aa is1 8 28 95 9 9 9 
1009 96 

100. 100. 10 • 1 o. 100. 100. .LOO• 100. 100. 11)0 0 • 100. 

ESSENTIAL 3 3 30 1 2 &' l 3 
333 2i! 33. 17. 17. 13. 7. 2 • 11. 33. • 

VERY USEFUL 7 2 9 65 5 
3~! 3f~ 

'+ 6 '+ lflf If lf5 
78. 22. . so. 36 • 63. '+'+. 67. If'+. • '+ 7. 

SOME~HAT USEFUL 2 3 5 53 1 9 26 !5 2 2 27 
22. 33. 28. 29. 13. 32. 21. 56. 22. 22. 28. 

NOT JT ALL USEFUL 1 1 33 1 6 16 2 5 
11. 6. 18. 13. 21. 17. 22. s. 

ESSENTIAL + VERY 7 5 +2 95 6 ,.1~ sl! '+ 7 7 
787 6'+ 

USEFL1L 78. 56 • 6 • . 52. 75. '+'+. 78. 78. • 67 • 

OON''II KNOW 

AVERAGE 2. 78 . 2.78 2.78 2.51 ' 2.75 2.32 2.s9 2 ..... 2e67 3.11 3.11 2.81 

STANDARD DEVIATION olfO 1.a2 .11 ·" .82 089 • °'8 .51 e93 .71f .1q •. a1 
~. 
I 

-:a 
SCALE: ESSENTIAL: If. VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL UstFUL = 1 

C1I 
..,;.• 

Figure F-1. Indus.trial and Agricultural Process Heal Data Tables (continued) 



(OCTOBER, 19791 
T•028 

Ill 
USEFULNESS OF SPECIFIED INFOR~lA TION ITEMS ,;. CONTINUE_D (QUESTION a, Ill 

"" INOILJSTRIAL ANO AGRICULTURAL IPH ALL APH APH A~L ALL -:PROCESS HEAT CCONTINUEDJ EDU EDUC STATE CES C S CES -AGRIC co co STATE I I OFF AGENT Ar.ENT SPEC -
. 9 63 8 9 45 18 

100. 100. 100. 100. 100. 100. 

Q8AC91 TECHNICAL EXPERTS LIST .9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 1 1 2 3 1 
11. 11. 13. 22.· 1. 6. 

VERY USEFUL 2 3~~ 3 6 
31: 

6 
22. 38. 67. 33. 

SOMEWHAT USEFUL 5 30 4 19 1 
56. 48. so. 42. 39. 

NOT AT ALL USEFUL 1 1 1 8 4 
11. 11. u. 18. 22. 

ESSENTIAL + VERY 3 26 4 8 10 1 
USEFUL 33. 41. so. 89. 40 • 39. 

DON'T KNOW 

~ 
C) 

AVERAGE 2.33 2.41 2.63 3.00 2.29 2.22 
c.,, 

STANDARD DEVIATION .82 .83 .67 .81 .83 .as 

·ll8~C10J MANUAL METHODS 9 63 8 9 45 18 
100. 100. 100. 100. 100. 1(10. 

ESSENTIAL 2 15 2 61 22. 24. 4. • 
VERY USEFUL 4 4~~ 3 4 19 1 

44. 38. 44, 42. 39. 

SOMEWHAT USEFlL 2 2i! 4 5 18 f, 
22. so. 56. 40. 33. 

NOT AT ALL USEFUL 1 6 1 6 4 
11. 10. 13. 13. 22. 

ESSENTIAL+ V_ERY 6 40 3 4 21 8 
USEFUL 67. 63. 38. 44. 47. 44. 
DON'T KNOW 1 

2. 
AVERAGE 2.78 2.19 2.2s 2.44 2o38 2.29 

STANDARD DEVIATION .,o .91 .66 .s1 .76 .86· 
~ 
I 

-::i 

SCAL,E: ESSENTIAL: 4, VERY USEFUL :·3, SOIIIEWHAT USEFUL: 2, NOT AT ALL USEFUL= 1 c.,, -
Figure F-1. lnd"8strlai and Agricultural Process Heat Data Tables (continued) 



T•029 
(OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS·• CONTINUED (QUES-ION 81 
INDUSTRIAL ANO AGRICULTURAL IPH APH TOTAL ALL CONC TOTAL ALL IPH IPH 

PROCESS HEAT RES R[S 1APH RES COLL NCONC M/INUF PLANT INOUS 
RES MANUF COLL ENG ENG 

MANUF 
9 Q 18 ~81 8 29 96 9 9 

100. 100; 100. 1 o. 100. 100. 100. 100. 100. 
COMPUTER MODELS 9 C. Joft~ . n81 · 8 28 Joi~ 9 9 

:100 0 100; 1 o. 100. 100. 100. 100. 
ESSENTIAL 1 J 2 28 2 8 

11. 11. 11. 15. 7. e. 
VERY USEF.UL 2 ,. 4 Si 5 8 3~: 3 4 ... 

22. 22, 22. 28. 63. 29. 33. 44 0 

SOMEWHAT USEFUL 6 E 
6l~ 

62 ! 11 3f! 2 3 
67. 67. 34, 13. 39. 22. 33. 

NOT AT ALL USEFUL 40 2 7 25 4 2 
22, 25. 25, i26. 44. 22. 

ESSENTIAL/VERY USEFUL 3 .,, 6 79 5 
31? .. ~! 3 4 

33. 33: 33. ..... 63. 33. .44, 
~ 
0 DON'T KNOW 0) 

AVERAGE 2.44 2.44 2,44 2,37 2.38 2.18 2.25 1.89 2,22 

STANDARD DEVIATION .70 ,7D ,70 .99 ,84 .as .'314 .87 ,79 

SCALE: ESSENTIAL - 4, VERY USEFUL = 31 SOMEWHAT USEFUL = 2, NOT AT ALL UstFUL = 1 

Figure F-1. Industrial and Agricultural Process Heat Data Tal:Jles (continued] 

SHAC. IPli 
IND AGRJC 
ENG ENG 

9 9 
100. 100. 

9 
10Q_: 100. 

2 
222 22, • 

3 
565 33. • 

1 
22 2 11, • 

.3 
33, 

5 78 7· 56 • • 

2.44 3~00 

1.11 ,66 

ALL 
ENG 

96 
100. 
. 96 
100. 

11 
11. 

35 
36. 

28 
29. 

22 
23. 

46 
«.8. 

2,36 

.97 

Ill 
Ill 
N --I I 

-

~ 
I 
~ 
c.n ..... 



T•029 
(OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS~ CONTINUED (QUESTION 
11'.NDUSTRIAL AND AGRICULTURAL IPH ALL APH APH ALL · Ai..L PROCESS HEAT lCONTINUEO) EDU EDUC STATE CES cr.s iES AGRIC co co TATE 

OFF AGENT AGENT SPEC 
9 63 8 9 c+5 18 

100. 100. 100. 100 • · 100. 100. 
:::oMPUTER MODELS 9 65 8 9 45 18 

100. 100. 100. 100. 100. 100. 
ESSENTIAL 3 11 1 

33. 17. 13. 
VERY USEFUL 2 23 2 5 8 

22. 37. 25. 11. ..... 
SOMEWHAT USEFUL 3 

3,~ 
3 8 

5§~ 
6 

33. 38. 89. 33. 

~ NOT AT ALL USEFUL 1 '6 2 l 15 4 
C) 11. 10. 25. 11. 33. 22. 
-.::i 

ESSENTIAL/VERY USEFUL. 5 st 3 5 a 
56. 38. 11. c+c+. 

OON' T l<IJOW 1 
2. 

AVERAGE 2.78 2.62 2,25 1.89 1.77 2.22 

STANDARD DE'IIATION 1.02 .87 .96 .30 .6c+ .19 

SCALE: ESSENTIAL= 41 VERY USEFUL= 3, SOMEWHAT USEFUL - 2, Nor AT ALL USEFUL= 1 

Flg1ure. F-1. Industrial and Agricultural Process Heat Data Tables (continued) 

fl) 
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C,11 -



T-030 UI (OCTOBER, 1979) Ill 
USEFULNESS OF SPECIFIEO INFORMATION ITEMS~ CONTINUED (QUEST~ON ,A) _., 

INDUSTRIAL ANO AGRICULTURAL IPH APH TOTAL ALL CONC TOTAL ALL IPII IPH SHAC IPH ALL --PROCESS HEAT RES RES I~PH RF.:S COLL NCOMC ,..ANUF PLANT INDU~ IND AGRIC ENG 
ES MANUF COLL ENG ENG ENG ENG I I 

MANUF -
9 9 18 ~81 8 29 96 9 9 9 

1009 % 
100, 100. 100, 1 o, 100, 100, 100, 100, 100, 100, • 100, 

oeyr1i E~UCATIONAL 9 CJ 
1ob~ 1l8! 

8 101! 1oi~ 
9 9 9 

1009 9E, 
NS nu IONS 100, 100,. 100, 100, 100. 100, • 100. 

ESSENTIAL l 88 1 4 
1, • 11. 4, 

VERY USEFUL 11~ 1 26 2 4 
11; 

3 l 1 333 2A~ 6, JIit. 25, lit, 33, 11. 11, • 
SOMEWHAT USEFUL 5 T 

6J! 
99 . 3 .16 c+3 3 6 6 33 49 

56, 78, 55, 38, 55, 45, 33 .• 67, 67, 3 • 51, 
NOT AT ALL USEFUL q 11! 5 51t 3 9 

3f0 3 2 2 
222 2~~ lf4, 28, . 30, 38, 31, . 33, 22, 22, . 

ESSENTIAL + VERY 11! 6! 1~! 2 4 23 3 1 1 4 23 
USEFUL 25, 14, 24, 33, 1J. 11, 44, 21+, 

DON'T KNOW 1 
1, 

~ AVERAGE 1,56 2,00 1,78 1,86 1,88 1,83 2.01 2,00 1,89 1,89 2,33 2,03 C 
00 

STANDARD DEVIATION ,1+8 ,47 ,52 ,65 ,76 .64 ,69 ,81 ,56 ,56 ,95 ,78 

Q8Bf2> RESEARCH IN PROGRESS 9 9 1ob~ 1Bl 8 28 95 9 9 9 9 96 
100, 100, 100, 100, 100. 100. 100, 100, 100, 100. 100. 

ESSENTIAL 2 2 .. :53 1 i+ 2~~ 1 
22 2 ii! 22, 22., 22, 1B, 13, 14, 11. . 

VERY USEFUL 5 5 
51~ u~ 5 . 12 38 2 2 4 3 35 

56, 56, 63. 43, 40, 22, 22. 44, 33, 36, 
SOMEWHAT USEFUL 2 2 4 59 2 8 2~~ 6 5 3 

33! 4:~ 22, 22, 22, 2.2. 25, ~9. 67, 56, 33, 
NOT AT ALL USEF~L 7 4 

1~ 
1 2 1 111 e .... 14, 11. 22, 11, • 8, 

5ssENTIAL ·+ VER't 7 7 1A~ p5 6 
5~! 6~~ 2 2 5 

56; 
46 

SEFVL · 78, 78, 5, 75, 22, 22, 56, 48, 
DON'T KNOW 

AVERAGE 3,00 3,00 ·3,00 2,89 2,88 2,57 2,77 2,11 2,00 2,56 2,67 2,51 

STANDARD DEVIATION ,66 ,66 ,66 • ""3 ,57 ·• 90 ,9o ,57 ,66 ,81 ,93 .so ~ 
I 

--I 

ESSENTIAL 
(,11 

SCALE& = 4, VERY USEFUL= 3, SOMEWHAT UsEFUL: 2, NOT AT ALL UstFUL: 1 -
Figure F-1. Industrial and Agricultural Process HeafData Tables Ccontlnued) 



T-030 
UI C OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION 8) Ill 
N INDUSTRIAL AND AGRICULTURAL IPH ALL APH APH A~L ALL -PROCESS HEAT CCONTUWED) EDU EDUC STATE CES C S CES -AGRIC co CO STATE I I 

OFF AGENT AGENT SPEC -
9 63 8 9 !JS 18 

100. 100. 100. 100. 100. -100. 
QABC1) EDUCATIONAL 9 63 7 9 lt5 18 INSTITUTIONS 100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 8 1 3 
11. 13. 11. 1. 

VERY USEFUL 26 3 3 13 61 ltl. lt3. 33. 29. • 
SOMEWHAT USEFUL. 4 

2l! 
3 It 23 9 44. lt3 • 44. 51. 50. 

NOT AT ALL USEFUL It . i2 1 1 6 8 lt4. 1 • 14. u. 13. 44. 
ESSENTIAL+ VERY 1 34 3 4 16 61 USEFUL 11. 54. 43. 44. 36. • 
DON'T KNOW 

1:-.) AVERAGE 1.78 2.48 2.29 2.44 2.29 1.61 0 
(D 

STANDARD DEVIATION .91 .93 .68 .84 .11 .59 

~~8(2) RESEARCH IN PROGRESS 9 63, 8 9 45 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 
2!~ 1 2 61 11. 11. 4. • 

VERY USEFUL 4 33 5 5 20 8 44 •. 52. 63. 56. . 44. 4lt • 
SOMEWHAT USEFUL 4 14 2 3 19 8 44 •. 22. 25. 33. 42. 44. 
NOT AT ALL USEFUL 2 1 4 61 3. 13. 9. • 
ESSENTIAL+ VERY 5 47 5 6 22 9 USEFUL 56. 75. 63. 67. 49. so. 
DON'T KNOW 

AVERAGE 2.67 2.94 2.so 2.78 ~.41+ 2.so 

STANDARD DEVUTION .65 · .73 .10 .61 .73 .68 ~ 
I 

--1 
'11 

SC.ALE: ESSENTIAL : t+, ~ERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: 1 -
Flaure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



t..:I -Q 

T•D31 
( :>C.TOBER 1 1979) 

USEFULNtSS OF SPECIFIEO INFORMllTION 
TOTAL A:.;L 
IAPH R:::S 

RES 

ITEMS~ CONTJNUEO (QUESrION 8) 

INDUSTRIAL ANO AGRICULTURAL 
PROCESS HEAT 

Q~B(3) STATE OF ART 

ESSENTIAL 

QI\B('+) 

VER't USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL+ VERY 
USEFUL · 
OON"T KNOW 

AVERAGE 

STAWARO OEVIATlOrl 

COSTs.tPERFORMANCE 

ESSENTIAL 

VERY USEFUL 

SOMEll'IHAT USEFUL 

NOT tii ALL USEFUL 

ESSErJTIAL + VEIi t 
USEFUL 
·ooN•:r KNOW 

AVERAGE. 

STANJARO DEVIATION 

IPH APH 
RES RES 

9 CJ 
100. 100, 

9 9 
1D0 0 1DO, 

6 
67. 

3 
33. 

6 
67. 

5 
56., 

2 
22. . 
11: 

' 67,. 

· 18 
100. 

18 
100. 

1 
6. 

5 
28. 

1 
6. 

l81 
1J0 0 

l81 
110. 

3'+ 
:l 9o 

93 
~1. 

'+'+ 
2'+o· 

CJ 
5. 

· 27 'io • . 
1 

1. 

2.67 2.67 2.67 2~8'+ 

• '+5 

CJ 
100. 

2 
22. 

5 
56. 

.65 

2 2 
22. 22. 

7 
78. 

066 

7' 1 '+ 
78. 78. 

, 79 

180 
100. 

1'+ 
8. 

J117 es. 

CONC ioTAL ALL. 
COLL NCONC MANUF 
MANUF COLL .. 

MANUF 
8 

100. 10S! 106~ 
8 

100. 

1 
13. 

It 
so. 

3 
38. 

5 
63. 

28 
.100. 

6 ,1. 
11 

39. 
6 

21. 

. '+ 
1 '+. 

17 
61. 

.66 ·• 98 

' 8 
100. 

13! 
Ei 

75. 

28 
100. 

5 
18. 

95 
100. 

23 
2'+. 

3'+ 
36. 

2,~ 
1n 

11. 
57 

6D 0 

22 
• 

2.1s 

1 
13. 

5 26 
18. 27. 

2 
. 7. 

7 21 
88. 75. 

.so .11 

66 
• 

SCALE: ESSENTIAL='+, VERY USEFUL= 31 SOMEWHAT USEFUL= 21 NOT AT ALL USEFUL: 1 

IPli IPH SHAC 
PLANT INOU3 INO 

. ENG ENG ENG 

9 
100. 

9 
100. 

1 
11. 

3 
33. 

5 
56. 

' '+ 
'+'+. 

9 
100. 

9 
100. 

1 
11. 

9 
100. 

9 
100. 

1 
11. 

3 3 
33. 33. 

'+ . 4 
'+'+. '+'+. 

1 1 
11. 11. 

'+ '+ 
'+ '+. '+'+. 

IPH. ALL 
AG°RIC ENG 
ENG 

100 9 
• 
fl 

100. 

4 so. 

13! 
252 

• 

96 
100 •. 

95 
100. 

19 
20. 

38 
'+ 0. 

3'+ 
36 • 

4 
'+. 

57 
60. 

08'+ 

2.76 

• 8'+ 1 o 11 . 0 81 

9 
100. 

2 
22. 

2 
22. 

5 
56. 

'+ 
44 • 

.80 

9 9 
100. ·too. 

3 1 
33. 11. 

5 5 
56. ' 56. 

1 
11 • 

9 36 
!DCJ. 100. 

.333 2'+ • 2s. 

.... ~ .. i! 
22 2 

• 
21 

22 • 

'+ .. . 
8 6 787, 69. 670 

71 
7'+. 

087 061 .78 

Figure F-1. Industrial. and Agricultural Process Heat Data Tables (continued) 
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T-031 
Ill I OCTOBER, 1979 I 

USEFULNESS OF SPECIFIED INFORMATION ITEMS~ CONTINUED (QUESTION 81 Ill 
N 

INDUSTRIAL ANO AGRICULTURAL lPH ALL APH APH ALL ALL -PROCESS HEAT ICONTINUEDJ EDU EDUC STftTE cEs cts cEs ti AG IC CO CO STATE ii I 
OFF AGENT AGENT SPEC ~ 7 

9 63 8 CJ '+5 18 
100. 100. 100. 100. 100. 100. 

Q88131 STATE OF ART 9 63 8 CJ '+5 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL l 15 1 1 
11. 2'+. 11. 2. 

V~Y- USEFUL '+ 35 '+ . 3 3!~ 50~ '+'+. 56, so. 33. 

SOMEWHAT USEFUL '+ 
1+! 

3 5 25 9 
'+'+. 38, 56. 56, so. 

NCT AT ALL USEFUL 2 l 4 
3, 13. 9, 

ESSENTIAL + VERY 5 50 '+ 4· 16 9 
USEFUL 56. 79. so. 44, 36. so. 
DON'T KNOW 

t-,:1 AVERAGE 2,67 3,00 2,38 2,56 2,29 2,50 -- STANDARD DEVIATIOl4 ,65 ,73 ,67 ,66 ,65 .so 

QABl'+I COSTS/PERFORMANCE CJ 63 8 9 '+5 18 
100 •. 100, 100, 100, 100, 100, 

ESSENTIAL 2 20 3 6 u! 22, 32, 33, 13, 

VERY USEFUL .5 
3,~ 

6 4 r .9 
56, 75, 4'+, 7 • 50, 

SOMEWHAT USEFUL 2 20 2 2 5 5 
22. 32, 25, 22, i1. 28, 

NOT AT ALL USEFUL 2 
11, 

ESSENTIAL + VERY 7 '+3 6 7 '+O 11 
USEFUL 78, 68, 75, 78, ~9. 61, 

OJN'T KNOW 

AIIERAGE 3,00 3,00 2,75 3,11 3,02 2,61 

STANDARD DEVIATION ,66 , 79· ,'+3 ,7'+ ,50 ,82 
~ 
I 

--I 

: 2, NOT Al ALL UsrFUL: l 
(.11 

SCALE: ESSENTIAL = '+. VERY USEFUL: 3• SOMEWHAT USEFUL -
Fig1ure F-1. l~dustrlal and Agricultural Process Heat Data Tables (.continued) 



T•032 UI I OCTOBER, 1979) Ill 
USEFUUIESS OF SPECIFIED Jll;FORIIIATION ITEMS~ CONTINUED CQUESTION 8) ·Al 

INDUSTRIAL ANO AGRICULTURAL IPH APH TOTAL "LL CONC TOTAL ALL IPH IPH SHAC IPH ALL -If PROCESS HEAT RES RES .I~,PH AES COLb NijONC MANUF PLANT INDUS IND AGRIC ENG 
I I .ts MAN F C LL ENG ENG EMG ENG 

MANUF -
9 9 H 191 8 29 . 96 9 9 9 9 96 

Loo. 100. :aoo. :oo. 100. 100. 100. 100. 100. 1.00. 100. 100. 
08BC5> COSTS INSTALL/OPERATE 9 9 18 JS! 8 28 94 9 9 9 9 96 

100. 100. lloo,. 100. 100 1 100. 100. 100. 100. 100. 100. 
ESSENTIAL 2 2 '+ 32 2 5 19 1 3 

333 2J~ 22. 22. 22 .• 2c,. 25. 18. 20. 11. 33. • 
VERY USEFUL 4 6 sl~ TO 4 as 4i! 

3 5 7 
44~ 

47 
~4. 67. 4!,. so. 5 • 33. 56, 78. 49. 

SOMEWHAT USEFUL 3 1 4 q5 1 5 
2ij! 

5 2 
222 21 

53. 11. 22. 2e. 13. 18. 56. 22. • 22 • 
NOT AT ALL USEFUL 

1a~ 
1 3 98 1 6 

13. 11. • 11. 6 • 

5ssENTIAL + VERY 6 8 J! 1p 6 . 20 62 4 8 7 78! 69 
SEFUL .;1. 89. 6 • 75. 71. 66. 44. e9. 78 • 72. 

DON'T KNOW 
1! 

t,:I AVERAGE 2,89 3.11 3.DIJ 2.12 2.88 - 2·. 79 2,78 ~.56 3.11 2.78 3.11 2.89 
t,:I 

STANDIIRD DEVIATION .• 73 .57 .&6 .90 .,1 .84 .88 .66 .87 .40 .14 .81 

Gl8Bf6) BUILDING CODES/REGS .9 9 
1D~~ J~ 8 29 95 9 9 . 9 

1009 96 
1110. 100. 100. 100. 100. 100. 100. 1no. • 100. 

ESSENTIAL ,2 2 11~ 2 7 · 21 
11! 

4 
11! 11~ 22. 11. 25. 24. 22. 44. 

VERY USEFUL 1 
6: 2~~ 3 . l1 3~~ 11! 

·3 1 2~~ 11. 38. 3 • 33. 11. 
SOMEWHAT USEFUL 5 7 12 59 1 6 23 4 3 2 

78! 
38 

!-6. 78. 6T ,. :56. 13. 21. 24. 44. 33. 22. 40 • 
. NOT AT ALL USEFUL 1 2 3 49 2 5 2~~ 3 3 2 111 1+~ 11. 22. 1 'TI 29, 2s. 11. 33. 33. 22. • 

ESSENTIAL+ VERY 3 !, 57 5 18 53 2 3 5 
11! 

42 
USEFUL !3, l "PI 55, 63, fi2. 56. 22. 33, 56, 44. 
DON'T KNOW 

AVERAGE 2.44 1.78 2.u 2.11 2,63 2.69 2~58 2,00 2.-00 2,78 2,11 2,46 

STANDARD DEVIATION ,:96 ,40 ,n ,9e 1,09· 1.01 · 1.·03 ,94 ,81 1.22 ,74 ,97 ~ 
I 

--1 
C1I 

SCALE: ESSENTIAL : 4, ·VERY USEFUL : 3 t SOMEWHAT USEFl.l. : 2 • NOT AT ALL USEFUL : 1 -
Figure F-1. lnduatrlal and Agtlculfur;al Process.Heat Data Tables (continued} 



T•032 
UI (OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS• CONTINUED (QUESTION a: Ill 
141 INDUSTRIAL ANO AGRICULTURAL IPH ALL APH A[H A~L ALL -PROCESS HEAT. CCONTINUEOJ EDU EDUC .STATE C S C S CES -AGRIC co co STATE I I 

OFF AGENT AGENT SPEC -
9 63 8 9 lt5 

1ob~ 100. ·. 100. 100. 100. 100. 
Q8S(5J COSTS INSTALL/OPERATE 9 63 8 9 lt5 18 

100. 100. 100. 100. 100. 100. 
ESSENTIAL 3 19 3 8 2 

33. 30. 33. 18. 11. 
VERY USEFUL It 29 6 6 33 Ei 

It'+. '+Ei. 75. 67. 73. 33. 

, SOMEWHAT USEFUL 1 
1l~ 

1 '+ 7 
11. 13. 9. 39. 

NOT AT ALL.USEFUL 1 5 1 3 
11. a. 13. 17. 

ESSENTIAL+ V£RY 7 '+8 ·6 9 '+1 8 
USEFUL , 78. 76. .75. 100. 91. lt4. 

DON'T KNOW 

t,) AVERAGE - 3.oo 2e98 2.63 3.33 i .. 09 2.39 
C,) 

STANDARD DEVIATION .. , .. .e9 .67 • .. 9 .so .sa 

Ql!BCEil BUILDING CODES/REGS 9 63 8 9 lt5 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 10 1 '+ 2 
11. · 16. 11. ,. 11. 

VERY USEFUL 3 
3~! 

'+ 2 
2a! 

.. 
33. so. 22. 22. 

SOMEWHAT.USEF'UL 3 20 1 '+ 21 11 
33. 32. 13. '+It. lt7. 61. 

NOT AT ALL USEFUL 2 
1l! 

3 2 9 61 22. 38. 22. ·20. • 
ESSENTIAL + \IERY '+ 32 '+ 3 15 6 
USEFUL '+'+. 51. so. 33. 33. 33. 

DON'T KNOW 

AVERAGE 2.33 2.'+9 2.13 2.22 2.22 2.39 

STANDARD DEVIATION .95 .96 .91 .92 .87 .75 

SCALE& ESSENTIAL:'+, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: 1 

Figure F-1. Industrial and Agrlc"911ural Process Heat Data Tables (continued) 



T•033 
UI (OCTOBER, 19791 

USEFULNESS OF SPtcIFIEC J NFOR~A Tl ON ITE:MS • CONTINUED (QUESTION 81 
Ill _.. 

INDUSTRIAL ANO AGRICULTURAL [PH APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL -PROCESS HEAT RES RES ltPH RES COLL NCONC Mf\f~UF PLANT INDUS IND AGRIC ENG ,.;I f:.ES MANUF COLL ENG ENG ENG [NG 
~ANUF ~-~ 

9 9 
1ob~ ~81 8 

108: 
96 9 9 9 9 96 

100. 100. 1 o. 100. 100. 100. 100. 100. 100. 100. 

QABC71 TAX/ECONOMIC lNCEl"TI\t 9 9 ~8 163 8 28 95 9 9 '!I ~ 96 
100. 100. 10 0 100. 100. 100. 100. 100. 100. 11)0 • 100: 100. 

ESSENTIAL 3 2 5 27 3 10 3o 1 1 1 1 16 
33. 22. 28. 17. 38, ~6. 32. 11. 11. 11. 11. 17. 

VERY USEFUL 2 2 '+'+ 4 16 41 3 6 6 
22! 

41 
22. 11. 27, 50. 57. 43, 33. 67. 67, '+3, 

SOMEWHfiT USEFUL 6 3 9 52 1 1 15 4 1 1 
676 28 

67. 33. so. 32. 13. ... 16. 44. 11. 11. • 29, 

NOT AT ALL USEFUL 2 2 '+0 1 99 1 1 1 11 
22. 1.1. 25, '+. • 11. 11. 11. 11. 

ESSENT [AL + VE:RY 3 '+ 7 71 7 26 71 4 7 7 3 57 
USEFUL 33. 44, 3-9. 44. 88, 93. 75. 44. 78, 78, 33, 59, 

OON'l ICNOW 

N 
AVERAGC 2,67 2,'+4 2.56 2,36 3.25 3.25 2.97 2.'+4 2o78 2,78 2,'+4 2,65 -.i:,. 
STAND_AltD DEVIATIOl'I ,93 1,07 1.00 1.01 .66 ,68 .91 • 8r+ .11 .11 ,10 .87 

~86(81 STANDARDS/SPECS 9 9 LO&~ 1!t! 
8 . ij9 96 9 9 9 9 96 

100. 100. 100. 10 • 100. 100. 100. 100. 100. 100. 

tssENTJAL 1 1 2 
1l? 

5 9 29 1 1 
1l~ 11. 11. 1:L. '63, 31, 30. 11. l1, 

VERY USEFUL 2 3 5 55 1 8 28 11! 3 4 '+'+ 4 3~: 22. 33, 2a. 3'+. 13. 28 • 29. 33. If'+. • 
SOMEWHt.T USEFUL 5 5 10 53 1 10 31 1 4 4 4 '+2 

56, 56, 56, 33. 13. 3'+. 32. 78. '+'+. '+'+. '+'+. '+4. 

NOT AT ALL USEFUL 1 1 37 . 1 2 8. 2 11! 1!~ 11. 6, 23. 13. 7. 8. 22. 

ESSENTIAL+ VERY 3 4 7 '+i~ 6 17 57 2 3 5 4 '+2 
USEFUL :53, '+'+. 39. 75, 59, 59. :22. 33, 56. '+4, 44. 

DON'T flNOW 

AVERAGE 2.33 2,56 2.~4 2,33 3,25 2,83 2,81. 2,33 2.11 2,67 2,33 2,45 

STANDA~O OEVlATXOrJ • 82 ,66 . • 77 ,95 1,08 ,9'+ 0 96 ,67 ,74 .65 ,67 ,87 ~ 
I 

-.:::i 
c,,i 

SCALE: ESSENTIAL : ~' VERY USEFUL = 31 SOMEWHAT U~EFUL: 2• NOT AT ALL USEFUL: 1 -
. Figure _F-1. l11dL1Strlal and Ag1ricultural Process Heat Data Tables (continued) 

- . 



T•033 UI (OCTOBER, 1979) Ill 
USEFULNESS OF SPECIFIEO INFORMATION ITEMS. CONTINUED (QUESTION ·a, N 

INDUSTRIAL ANO AGRICULTURAL IPtl ALL A~H APH ALL ALL --PROCESS HEAT (CONTINUED) ED EOUC S .ATE CES CES cES 
AGRIC co co STATE I I 

OFF AGENT AC.ENT SPEC -

9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

Q88 ( 7) TAX/ECONOMIC INCENTIVE 9 63 · 7 9 '+5 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 2 19 2 7 2 
22. 30. 22. 16. 11. 

VERY USEFUL 2 
3b~ 

6 6 24 
44~ 22. 86. 67. 530 

SOMEWHAT USEFUL 5 22 1 1 12 7 
56. 35. 14. 11. 21. 39. 

NOT AT ALL USEFUL 3 l 61 s. 4. • 
5ssENTlAL + VERY 4 38 6 8 31 10 

SEFUL 4'+. 60. 86. 89. 69. 56. 
DON'T KNOW 

AVERAGE 2o67 2.86 2.86 3.11 2.00 2.61 
N - STANDARD DEVIATION .00 . .09· .32 .57 o7'+ .15 (,l'I 

Q8B(8) STANOARCS/SPECS 9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 
1~! 

l 2 2 
11. 11. 4. 11. 

VERY USEFUL 1 18 3 3 14 6 
11. 29. 38. 33. 31. 33. 

SOMEWHAT USEFUL 3 26 4 5 24 '+ 
33. 41. so. 56. 53. 22. 

NOT AT ALL USEFUL '+ 8 1 4 6 
44. 13. 13. 9. 33. 

5ssfNTIAL + VERY 2 29 3 4 16 a 
SE UL 22. '+60 38. 4'+. 36. 44. 

DON'T Y.NOW 1 
2. 

AVERAGE 1 .• 89 2.s1 2.25 2.56 2.32 2.22 

STANDARD DEVIATION 099 091 066 .66 .69 1.03 ""'3 ::a 
I 

-.;i 
(,l'I 

scALE: ESSENTIAL: 4, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL US[FUL: 1 -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T•034. UI (OCTOBER, 1979) Ill 
USEFULNE~S OF SPECIFIED INFORMUION ITEMS• CONTINUED (QUEST:ON 0) N 

INDUSTRIAL ANO AGRICULTURAL lPH APH TOTAL Al:.L CONC TOT~L ALL IPH IPH SHAC IPH ALL --PROCESS HEAT RES RES lAPH RES COLL NCO C MANUF PLANT Ir4DUS IND AGRIC ENG 
I I RES MANUF COLL ENG EMG [I\IG tNG · 

MANUF -

9 9 
10~~ l81 8 29 96 .9 9 9 9 96 

!1.00 • 100. 1 10. 100. 100. 100. 100. 100. 100. 100. 100. 
QAB(9) MARKETING/SALES JAlA 9 9 

1ob~ 136 8 28 95 9 9 9 9 
1oi? loo. 100. 1C • 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 14 2 7 22 3 
JDo 25. 25. 23. 4. 

VERY USEFUL 4 . 1 5 38 3 8 3~~ 2 13 
44. 11. 28. 26. 38. 29 .• 22. 17. 

SOMEWHAT USEFUL 4 5 9 56 3 12 
3i! 

5 4 4 4 34 
44. 56. so. 38. 38. 43. 56. 44. 44. 4'+. 44. 

NOT AT ALL USEFUL 1 3 4 2i~ 4! 99 4 5 5 
33 3 3t~ 11. 33. 22. • 44. 56. 56. • 

ESSENTIAL + VER':' 4 1 5 '52 5 
s!~ 

s2 
222 .2l~ USEFUL 44. u. 28. 36. 63. ss. . 

DON'T KN(JW 

1:-:> AVERAGE :!.33 1.78 2.06 2.19 2 0 88 2.75 2.68 1.56 1.lt4 1,44 1.89 1.ee .... 
en 

STANUARD DEVIATION .67 .62 .69 .93 .76 .87 .94 .48 .so .so .13 .82 

Q88(10! OUTSIDE US RESE,.RC-f/ 
100~· 

9 18 180 8 29 96 9 9 9 9 96 
INDU TRY 100. l•JO • 100. 100. 100. 100. il.00 • 100. l!lO. 100. 100. 

ESSENTIAL 1 1 l3 1 14 
2i 

5 
11. 6. 1. 13. 1s. . s. 

VERY USEFUL 4 4 S1 . 3 7 25 1 11! 1!! i,4. 22. 2!1. 38. ,4. 26. 11. 
SOMEWHAT USEFUL 4 5 9 ,s8 3 .12 34 4 2 2 4 30 

44. 56. so. 3.~. 38. 41. 35. 44. 22. 22. 44. 31. 
NOT AT ALL USEFUL 1 3 4 ..,.9 1 

31~ 2ij~ 
5 6 7 

22 2 48 
11. 33. 22. 27. 13.; 56. 67. 78. . so. 

ESSEt.TIAL + VERY 4 1 5 64 4 7 39 1 
333 18 

USEFL:L 44. 11. 28. 31:o. so. ,4. 41. 11. . 19. 
DON'T KNOW 

AVERAGE 2.33 1.e9 2.11 2.16 2.so 1,90 2.31 '.!. .44 1,4q 1.22 2.33 1.74 

STANDARD DEVIATION .67 .87 ,81 .,o .86 .74 .99 .so 069 .'+2 1.06 .ea ~ 
I 

-.:i 
(11 

SCALE: ESSENTIAL = 4, VERT USEFUL: Jt SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: 1 .... 
Figure F-1. Industrial and Agrlculb.lral Process Heat Data Tables (continued) 
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T-034 
(OCTOBER, 19791 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED CUUESTION 

INDUSTRI/IL /IND AGRICULTURAL IPH ALL APH APH ALL ALL 
PROCESS HEAT ( CONTil',\UED I EDU ECIUC STAT£ CES Ct.S CES 

AGRIC CO CO STATE 
OFF AGENT AGf.NT SPEC 

'J 6.3 8 'J ,.5 18 
100 • . 100. 100. 100. 100. 100. 

· QOB('JI M/lRKETING/SALES. DATA 'J 63 8 
100. 100. 100 • · 

E.SSEIHIAL 5 
8. 

VERY USEFl/L 2 15 3 
22. 240 380 

SOMEWHAT USEFl'L 3 26 1 
330 410 130 

NOT AT ALL USEFUL 4 
2l! 

4 
440 500 

ESSENTIAL + VERY 2 20 3 
USEFUL 220 320 380 

DON'T KNOW 

IIVERAGE 1o78 2o13 1088 

STAND/IRO DEVIl!TION 078 089 091 

Q08(10! OUTSIDE US RESEARCH/ 'J 63 8 17 
!NDU TRY 1000 1000 1000 1000 

ESSEIHIAL 5 
80 

VERY USEFUL 2 
2t 

1 £, 1 
220 130 0 

SOMEWHAT USEFL•L 4 23 2 7 
-440 370 250 410 

NOT AT ALL USEFUL 3 21 5 'J 
330 330 630 530 

ESSENTIAL + VERY 2 19, 1 61 USEFUL 220 300 130 0 

DON'T KNOW 

AVERAGE 1o89 2o05 1050 1053 

STANDARD DEVIATION 073 o 92 o 70 060 

SCALE: ESSENTIAL~ 4, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL UstFUL: 1 

Figure· F-1.. Industrial and Agricultural Process Heat Data Tables (~ontlnued) 
/ 

81 

UI 
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T•035 
( :>C TOBER, 1979) UI 

USEFUu,iESS OF SPECIFIED lNFORMATION ITEMS •.CONTJNUEO (QUESTIO"I 8) Ill 
INDUSTRIAL AND AGRICULTUR~L lF-H APH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL N 

PROCESS HEAT RES RES UPH R::S COLL NCONC MMJUF PLIINT INDUS mo AGRIC ENG -RES MANUF COLL ENG El~G ENG ENG . -JjiANUF 

9 9 
1oi? ism. 8 29 96 9 9 9 9 96" 

1co. 100. 1 o. 100. 100. 100. 100. 100. tno. 100. 100. 

Q8BI 11) INFO ON MARKETIN6 9 9 19 8 28 95 35 
100. 1•)0 • 100. 100. 100. 100. 100. 

. ESSENTIAL 3 1 6 22 2 
il7. 13. 21. 23. 6, 

VERY USEFUL· 3 1 17 1 
38. 25. 1e. 20. 

SOMEWHAT USEFUL 3 3 1 4 11 33 11 
33. 33. 39. so. 39. 35. 31. 

NOT AT ALL USEFUL 6 6 9 4 23 15 
67. 67. 44. 14. 24. 43. 

ESSENTIAL + VERY 3 If 13 39 9 
USEFUL il.7 i, so. 46. 41. 26. 

DON'T KNOW 

~ AVERAE-E 1.33 1,33 - 1.8:J 2.63 2.54 2.&Jo 1.89 
00 

STANOt.RO OEI/IATICN ... 8 .-8 1.0:+ .67 .97 1. 0,8 .90 

. Q~Bl12) INST/SOCIAL/ENVIRON/ 9 9 18 l6!5 
100~· 

28 95 9 9 9 9 95 
LEGAL 100. 100. too. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENUAL 1!5 2 9· 1 1 
1}! a. 7. 9. 11. 11. 

VERY l•SEFUL 2 2 SL 3 8 ~If 1 2 
333 26 

22. 11. :11. 38. 29. 2 • 11. 22. . 27. 
SOMEWHAT USEFUL 9 6 al: 73 .. 11 '+1 7 4 .. 

222 33 
ii.OD, 67. :+s. so. 39. i+3. 78. 44. 44. • 35. 

NOT AT ALL USEFUL 1 l 2:i 1 1 21 1 3 4 
3l 

25 
11. 6. 11.6. 13. 25. 22. 11. 33. If'+. • 26. 

ESSENTIAL + VERY 2 2 n 3 10 33 1 2 1 If 37 
USEFUL 22 •. 11. 39. 38. 36. 35. 11. 22. 11. lf4 • 39. 
DON'T KNOW 

IIVERAGE 2.00 2.11 2.,06 2.3L 2,25 2.1a 2.22 2.00 1.89 1.78 2.22 2,24 

STAMDI.RD OEVIATICN · .57 .,38 .8 .. .66 .88 ,89 .47 .73 .91 1.03 ,97 

~ 
I 

SCALE: ESSENTIAL = 4, VER~ USEFUL: 3• SOMEWHAT. US[FUL: 21 NOT AT ALL USEFUL: 1 
--1 
U1 -

Figure F-1. Industrial and AgricuHural Process Heat Data Tables (continued) 



T•035 Ill . I OCTOBER, 19791 Ill USEFULNESS OF SPECIFIED INFORIII.ATION ITEMS• CONTINUED !QUESTION 81 N 
INDUSTRIIIL ANO AGRICULTURAL IPH ALL APH A.PH ALL ALL -PROCESS HEAT ICONTINUEDI EDU EDUC STATE CES cEs CES 

* AGRIC co co ST/\TE I( I 

OFF AGENT AGENT SPEC . ' 

9 63 8 9 45 18 
100. 100. 100. 100. ·100. 100. 

Ql\Bl11) INFO ON MARKETING 9 63 8 
100. 100. 100. 

ESSENTIAL 5 
a. 

VERY USEFUL 1 17 1 
11. 27. 13. 

SOMEWHAT USEFUL 6 21 3 
67. 33. 38. 

NOT· AT ALL USEFJL 2 20 4 
22. 32. so. 

ESSENTIAL + VER'I' 1 22 1 USEFUL 11. 35. 13. 

DON'T KNOW 

~ AVERAGE 1.89 2.11 1.63 -co 
STANDARD DEVIATION .56 .94 068 

Q8Bl121 INST/SOCIAL/ENVIRON/ 9 63 8 9 45 18 
L~GAL 100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 6 1 2 
. 11. 10. 11. 4 • 

VERY USEFUL 3 30 1 1 6 2 
33. 48. 13. 11. 13. 11. 

SOMEWHAT USEFUL 4 19 5 7 30 9 
44. 30. 63. 78. 67. so. 

NOT AT ALL USEFUL 1 8 2 7 7 
11. 13. 25. 16. 39. 

5sse:NTIAL + VERY 4 36 1 2 8 12 SEFUL 44. 57. 13. 22. 18. 1 • 
DON'T .KNOW 

AVERAGE 2.44 2.54. 1.e8 2.33 2.07 1.12 

STANDARD DEVIAnON .84 .e3 .sa .67 ,66 .65 ~ 
I 
~ 

SCALE: ESSENTIAL = 4, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: l 
c.n -

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



l•036 Ill 
(OCTOBERt 1979) Ill 

USEFIA..NESS OF SPECIFIED INFORMIIITION ITEMS• CONTiNUED (QUESTION 8) N 
CONC TOTAL ALL -INDUSTRIAL MIO AGRICUL Tr,JRAL. IPH APH TOTAL ALL IPH IPH SHI\C !PH ALL -PROCESS HEAT RES RES [APH R:::S COLL NtONC MANUF PLANT INDUS IND AGRIC ENG I I RES MANUF COLL ENG ENG ENG ENG 

IIIANUF -
9 ·9 

10~~ ~81 8 
1off! 

96 9 CJ CJ 9 96 
100. 100. 1 o. 100. 100. 100. 100. 100. 100. 100. 

QAB(13) EXPECTED OEVEL,PMENTS 9 '9 
10~~ 

l81 8 29 96 9 9 9 9 96 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL l 1 24 3 19 1 3 13 u. 6. l3. io. 20. 11. 33. 14. 
VERY USEFUL 5 3 8 88 4 11 36 6 3 3 

22~ 
~CJ 

56. 33. .. ... :+CJ. so. 38. 38. 67. 33. 33. 41. 
SOMEWHAT USEFUL 4 !5 9 51 4 10 33 2 4 4 

444 3~! 44. 56. so. i!8o so. 34. 34. 22. 4'+. 44. • 
NOT AT ALL USEFUL 17 s 88 1 2 1 10 

CJ. 17. • 11. 22. 11. ·10. 
ESSENTIAL + VERY 5 .. 9 U! If 

41! 
55 6 3 4 

565 52 USEFUL 56. 44, 50. so. 57, 67, 33. 44, • 54, 
DON'T KNOW 1 

N) lo 
N) 

AVERAGE 2,56 2.56 2,56 2,66 2.so 2.41 2.69 2.56 2.11 2.44 2,89 2,57 0 

STANDARD OEVIATIOW .47 ,66 ,57 ,82 .so .90 ,87 ,66 ,74 .84 ,87 ,85 

Qf)8(14) CLIMATOLOGICAL DATA 9 9 
1ci~ 163 8 28 95 9 CJ 9 

1009 96 100. 100., 100, 100. 100. 100. 100. 1uo. 100, • 100. 
ESSENTIAL 2 - 6 2t 3 4 ~ij~ 2 2 

333 38; 22. 44. !3. 38. 14. 22. ::!2, • 
VERY USEFUL . 4 3 7 55 3 11 28 4 5 s 4 38 ..... 33 • !9. 34. 38. 39. 29. 44, 5£,. 56. 44. 40. 
SO:MEWHAT USEFUIL. 3 2 s 46 1 9 

2f0 2 2 1 111 1+! 33. 22. 28. '28, 13, 32. • 22, 22. 11, • 
NOT AT ALL USEFUL 28 ' 1 4 19 1 2 1 111 14~ 17. 13. 14. 20. 11. 22. 11. • 
5sstNTIAL + VERY 6 ' 13 89 6 

5!; 5§~ 
6 5 7 78!' 67 StFUL 67, '18. 72. ss. 75, 67, 56, 78, 70, 

DON'T KNOW 

AVERAGE 2,89 · 3.22 3,06 2.58 3,00 2.54 2.68 2,78 2,33 2,89 3,oo 2,86 

STAt~ARD DEVIATION ,73 ,79 ,.'76 1.00 1,00 .a9 1,10 ,90 ,S2 ,87 ., .. 1,00 
~-
I 
~ 
CTI 

SCALE: ESSENTIAL = 4t VERY USEFUL: 3• SOME:WHAT USEFUL: 2• NOT AT' ALL USEFUL 1 -.-
Figure f-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T•036 UI 
(OCTOBER, 1979} Ill 

USEFULNESS OF SPECIFIED INFORl~ATION ITEMS• CONTINUED (QUESTION 8) N -INDUSTRPL AND AGRICU~TURAL lPH. ALL A~H APH ALL ALL 

·-· PROC SS HEAT (CONT •NUEOI DU EDUC SATE CES CES CES 
AGRIC CO CO STATE 
OFF AGENT Ar.ENT SPEC 

9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

Q'IBC131 EXPECTED DEVELOPMENTS 9 63' 8 9 45 18 
100. 1ou. 100. 100. 1.00. 100. 

ESSENTIAL 4 17 ·1 2 2 
44. 27. 11. 4. 11 •. 

VERY USEFUL 4 
41! 

4 5 23 7 
44. 50. 56. !12 • 39. 

SOMEWHAT USEFUL 1 10 4 2 , 11+ a7 11. 16. 50. :22. 31. 3,. 

NOT AT ALL USEFUL- 4 1 6 2 
6. 11. 13. 11. 

ESSENTIAL + \IERY 8 48 .. 6 ~5 9 
USEFUL 89. 76. so. 67. 56. 50. 

DON'T KNOW 1 
2. 

~ AVERAGE 3.33 2;,e 2.so 2.67 2.47 2.so ~ -
STANDARD DEVJATION .68 ,84 .so .so .76 .83 

Cl8BC14J CLIMATOLOGICIIL DIITA 9 63 8 9 45 18 
100, 100. 100. 100. 100, 100. 

ESSENTIAL 3 3~~ 1 1 8 5 
33. 13. 11. 18 • . 20. 

VERY USlFUL 2 24 3 6 p 7 
22. 38. 38. 67. 5 • 39, 

SOMEWHAT USEFUL 3 
2l~ 

3 1 9 2 
33, 38. 11. ,o, u. 

NOT AT ALL USEFUL 1 3 1 1 5 . '4 
11. 5. 13. 11. 11. 22 •. 

ESSENTIAL + \IERY 5 45 4 7 31 12 
USlFUL 56, 71. so. 78. 69, 67. 
DON'T KNOW 

AVERAGE 2.78 3.00 2,50 2,78 ,.76 2,72 

STANDARD OEVlATION 1.02 .87 .86 .11 • as 1,10 >-3 
~ 
I 

-..1 
U1 

SCALE: ESSENTIAL : 4, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL. U~rFUL: 1 -
Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



UI 
T-038 · Ill 

(OCTOBER, 19791 141 -LISE OF SPECUL ACQUISITION METHODS CQUE~TION 10) -I( ' INDUSTRIAL AND AGRICULTURIIL IPH APH TOTI\L !ILL CONC TOTAL ALL IPH IPH StiAC IPH ALL ' - 7 PROCESS HEAT ~ES RES I~PH ~ES COLL NCONC' l'IANUF PLANT INOUS IMO AGRJC ENG ES MAtJUF COLL· ENG El,r, ENG F.:f-JG 
MANUF 

9 9 lA ie1 8 29 96 9 9 9 9 9(, too. 100. ioo. 1 o. 100. 100. 100._ 100. 100. 100. 100. 100. 
QlOA COMPUlER TERMINAL 

1. YES 3 .. 7 62 2 7 
2§~ 

2 5 1 4 33 33. 4q. 39. 3'+. 25. 24. ?.2. 56. 11. 44. 34. 
2. NO. 6 5 61! u~ 6 22 1l4 7 4 8 

565 62 67. 5€. 75. 76. . 78. 44. A9 0 . 65 • 
8. DOl'l'T KNOW/NA 3 1 2. 1. 

Ql0B MICROFORM • COMPLITEf: 

i:,,:i 1. YES 1 1 i! 1 2 55 1 111 1¢: i:,,:i 11. 6. 13. 7. . 11. . i:,,:i 
2. NO· 7 7 1t i55 87 9 6 98~ 9 8 

78 7 8I~ 78, 78. . 6' 75. :n, 100 • 89, 100. . 
a. D0N 1 T KNOW/NA 1 2 3 10 1 1 4 111 5 11. 22. .L7. 6, 13, 3, ... . 5 • 

HOC OTHER NICROFORM 

1. YES 4 :s 7 iii! 3 3 19 1 2 41f4 2~~ 44, 33, 39. 38, 10. 20. 11. 22. . 
2. NO 5 5 sl? l8? 5 25 7F, 8 7 9 

56 5 72 56, 56 .• 63. 86. 79. 89, 78, 100. . 75 • 
8. DON'T KNOW/NA 11: 1 1 1 11 6, 1. 3. • 

Figure F-1. Industrial and Agricultural Process Heat Data, Tal::les (continued) 



t.:> 
t,,:) 
(,) 

I~DUSTRIAL AND AGRICULTURAL 
•PROCESS HEAT (CONTINUED) 

QlOA COMPUTER TERMINAL 

Q10B 

Q10C 

lo YES 

2o NO 

Bo DON'T KNOW/Nt 

fllICROFORM • COMPUTER 

1. YES 

2. NO 

e. DON'T KNOW/N,i 

OTHER MICROFORM 

1. YES 

2. NO 

8. DON•T KNOW/Nil 

USE OF 
IPH 
EDU 

9 
100. 

3 
33. 

6 
67. 

9 
100. 

3 
33. 

6 
67. 

T-038 
(OCTOBER, 19791 

SPECIAL ACQUISITION METHODS (QUESTION 10) · 
ALL APH A~H A~L ALL. 
EDUC STATE C S C S cES 

AGRIC co co STATE 
OFF AGENT AGENT SPEC 

63 8 9 45 18 
100. 100. 100. 100. 100. 

14 2 , 7 e 
22. 22. 16. 44. 

49 8· 7 38 10 
78. 100. 78. ~4. 56. 

4 1 3 5 6. 13. 7. 28. 

58 7 8 41 6l! 92. 88. 89. 91. 
1 1 1 2 

2. 11. 2. 11. 

21 2 4 6 
33. · 2.s. 9. 33. 

42 6 9 41 6~! 67. 75. 100. 91. 

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 
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N 
~ 
,,:,. 

INDUSTRIAL 
PROCESS 

AND AGRICULTURAL 
KEAT 

QU (1 J LIBRARY (ORG/LOCJILJ 

1. YES 

2. NO 

8. OON•T KNOW 

Q11 f 2 J PUBLIC UTILITY 

1. yES 

2. NO 

e. OON•T KNOW 

Q1113i INSTALLER/BUILDER/ 
DES G ER . 

1. YES 

2. NO 

e. DONtf KNOW 

Q11(4) WORKSHOPS/CONFERE~CES 

lo ,YES 

2. NO 

8. DON'T KNOW 

Figure F-1. 

T-039 
(OCTOBER, 1979) 

'USE OF SELECTED SOLAR INFORMATION SOURCES (QUEST JON 11) 

TOT~L ALL IPH IPH APH TOTAL ALL CONC IPH 
RES RES [~PH RES COLL NCO lC MJl,NUF i=>LANT INDUS 

ES 1'4ANUF COLL 1::NG ENG 
MANUF 

9 9 
1oi~ 1~~! 

'8 
10~? 1016 'J 9. 

100. 100. 100. • 100. 100. 

9 9 :18 179 8 29 96 9 9 
1DD. 100. 10c. 10,1 • 100. 1_00. 100. 100. 100. 

8 9 :17 150 6 21 63 2 2 
89. :100. 9q. 81f. 75. 72. 66. 22. 22. 

1 1 28 2 8 33 7 7 u. e. 11-.. 25. 28.- 34. 78. 78. 

1 -· 
9 9 1.S 180 8 29 

10~6 9 9 
100. 100. Joo. 100. 100. 100. • 100. 100. 

4 .. 8 .n 5 ~}~ lf1 2 1 c+c... ..... ...... SJ. 63. If :Ii. 22 • 11. 

5 5 sl~ E8 3 .. ,~ 55 7 8 
56. 56. . c+e::·. 38. 57. 78. 89. 

1 
J!. 

9 9 1-3 ieo 8 29 95 9 9 
100. 100. 100. 1 o. 100. 100. 100. 100. 100. 

7 6 13 117 8 24 
6'= 

8 7 
78. 67. 72, 65. 100. 83. 89. 78. 

2 3 !5 63 5 3f) 1 2 
22:. 33, 28 .• 3S. .• 17. • 11. 22. 

~ 9 18 18) 8 29 ':IE, 9 9 
100. 100. 100, 100. 100. 100. 100. 1)0 0 100. 

•:J 9 ie. 15':J 7 23 72 If 6 
100. 100. 100. BB. 88. 79. 75. ..... . 67. 

jl 1 6 24 5 3 
1 • 13. 21. 25, 56. 33. 

Industrial an·d Agricultural Process Heat Data Tabfes (continued) 

UI 
Ill 
N 

IPH -SHAC ~LL -IND AGRIC MG 
I I ENG. ENG -

9 
1009 96 

100. • 100. 

9 9 96 
100. 100. 100. 

4 8 61 .... . 89. 64 • 

5 
11! 

35 
56. 36. 

9 9 96 
100. 100. 100. 

5 4 48 
56. · i+c+. so. 

If 5 48 .. ... 56. so. 

9 9 'h 
100. 100. 100. 

7 . 898 8~ 
78. . 86. 

2 111 1h: 22. • 

9 
100. 

9 
100. 

96 
100. 

9 6 69 
100. 67. I 12. • 

3 27 ~ 33 .• 28. 
I 

-.;J 

c.n .... 



T•039 

UI (OCTOBER, 1979) 
USE OF SELECTED SOLAR INFORMATION SOURCES (QUESTION 1J,) Ill 

~ INDUSTRIAL AND AGRICULTURAL IPH ALL APH APH A~L ALL -PROCESS HEAT (CONTINUEDI EDU EDUC ST~TE CES C S CES -AG IC co co STATE I I OFF AGENT IIGENT SPEC -
9 63 8 9 45 18 

100. 100. 100. 100. 100. 100. 

QUU) Lil3RARY (ORG/LOCAL) 9 63 8 9 45 10 
100. 100. 100. 100. 100. 100. 

1. YES 9 54 5 4 20 15 
100. 86. 63. 44. 114. 8-3. 

2. NO 9 3 5 25 3 
14. 38. 56. 56. 11. 

a. DON'T KNOW 

QU(2J PUBLIC UTILITY 9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

1. YES 7 36 7 5 20 11 
78. 57. ea. 56. 114. 61. 

t.:> 
t.:> 2. r,.o 2 27 1 3 23 7 
(,11 22. 43. 13. 33. 51. 39. 

a. DON'T KNOW 1 2 u. 4 •. 

·Q1113) INSTALLER/BUILDER/ 9 63 8 9 lt5 18 
DES 6NER 100. 100. 100. 100. 100. 100. 

1. '!'ES 7 56 6 6 24 11 
78. 89. 75. 67. 53. 61. 

2. I.JO 2 7 2 3 21 7 
22. 11. 25. 33. 47. 39. 

8. DON•T KNOW 

QU (4) WJRKSHOPS/CONFERENCES 9 63 8 9 115 18 
. 1-00 • 100. 100. 100. 100. 100 • 

1. 'l'ES 8 57 6 5 25 15 
89. 90. 75. 56. 56. 83. 

2. NO 1 6 2 .. 20 3 
~ 11. 10. 25. ..... 44. 17 • 

a. DON'T KNOW I 
-.:i 
Cl1 -

lfigure F-1. Industrial and Agrlcultural Process Heat Data Tables (continued) 
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T•040 _.. 
(OCTOBER, 1979) -

USE OF SELECTED SOLAR WFC•RMAT ION SOURCES-~ CONTJNUED (QUESTIO~ 11) -I I 

TOTAL ALL IPH SHAC IPH -INDUSTRIAL ANC AGRICULTURAL IPH APH TOlAL ALL CONC IPH ALL PROCESS HEH RES RES IAFH RES COLL. NCONC MANUf' PLANT INDUS IND AGRIC ENG 
RES MANUF COLL ENG £f~G ENG ENG 

MANUF 
9 9 UI 181 8 29 96 9 9 9 9 % 100. 100. 100. 101. 100. 100. 100. 100. 100. 100. 100. 100. 

QU (5) COMMERCIAL DATA BASE 9 9 18. 181 8 . 29 96 8 9 9 9 95 
100. 100. Joo. 10~. 100. 100, 100. 100. 100. 100. 100. 100. 

1. YES 3 1 .. 68 2 6. 21 1 
676 23 

33. u. 22:. 36. 2s. 21. 22. .11. • 24. 
2. NO 6 8 1l~ 110 6 23 75 8 8 9 

333 70 67. 89. 6 • 75. 79. 78. 100. 89. 100. . 74. 
·8. DON•T KNpW 3 2 .. 

2. Co 

QU(6{ FEDERAL LIBRARY/IIJFO 9 9 . 1,!I 180 8 29 95 9 9 9 9 96 
~ 

CEN ER 100. 100. 100. Joo. 100. 100. 100. 100. 100. lOOi 100. 100. 
~ 1. YES 4 7 11 . 97 8 ,.i~ 4i~ 

1 5 3 . 444 4i~ 
en 

'+4. 78. 61. sq;. 100. 11. 56. 33.· . 
2. NO 5 ·2 ., 

4I~ s~~ 5gO 8 4 6 
565 50 56. 22. 39. • 89. 44. 67. I 52. 

8. DON'T KNOW 5 11 2 
3. • 2 • 

gu c1, SSIE • SMITHSONiAI\ 9 9 
10A~ b81 100~ ·p 42 9 CJ 

1009 . 70 
100. 100. 1 o. 10 • 100. 100. 100. • 100. 

1. YES 2 2 I.I 3J 1 1 
7~ 

2 8 
22. 22 •. 22. ·17o 13, 9, 22. 11. 

2, NO 7 7 .,,~ l4,; 7 
91~ 

39 9 9 
787 61 78. 78. 1, 88. 93, 100. 100. • 87. 

a. DON•T KNOW 5 1 3, 1, 

Figure F-1. Industrial and Agricultural Process Heat Data Tabl,e.s (continued) 
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Ill T•O'+O Ill 
(OCTOBER, 1979) ~ 

USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED (QUESTION 11) --INDUSTRIAL AND AGRICULTURAL IPH. ·. ALL APH APH A~L ALL I I 

.PROCESS HEAT I CONTI NUEO) EDU EDUC STATE CES C S CES \ ~ 

AGRIC 
igENT 

co STATE 
OFF AGENT SPEC 

9 63 8 9. .. '+5 18 
lOOo 1000 lOOo 1000 1000 1000 

011151 COMMERCIAL DATA BASE 9 63 8 9 '+5 18 
1000 1000 1000 1000 1000 1000 

lo YES 2 17 1 1 6 3 
220 270 i3o Uo 13. 170 

2o NO 7 '+6 7 8 3'3 15 
780 730 880 890 A7. 83. 

80 DON'T KNOW 

IU1C6} FEDERAL LIBRARY/INFO 9 63 8 9 '+5 · 18 . 
CEN ER 1000 1000 100. 1_00 •. 100, 1000 

t-:1 lo YES 5 33 6 2 ,15 
6;~ t-:1 560 520 750 22. 33. -::i 

2o NO '+ 30 2 7 30 6 '+'+ 0 '+80 250 780 67. 330 
80 DON•T KNOW 

Q11 (71 SSIE • SMITHSONIAN 9 63 8 '3 · 18 
lOOo 1000 100 0. 100. 1000 

lo YES 1 
2l~ 

3 3 
llo 380 170 

2o NO 7 '+8 5 9 lit 
780 . 76o 630 100, 78 • 

80 DON•T KNOW 1 2 1 
11. 3o 6. 

Figure F-1. 
I 

Industrial and Agricultural Process Heat Data Tables (continued) 



UI 
T•Ol+l Ill 

I OCTOBER, 1,1,, N -USE OF SELECTED SOLAR :iNFOR"1ATION SOURCES~ CONTINUED (QUES"'JON 11, -INDUSTRIAL I I ANO AGRICULTURAL IPH APH TOTAL ALI!. CONC TOTAL ALL IPH IPH SHAC IPH ALL -PROCESS HEAT RES RES l~PH RES COLL NCOtJC MANUF PLANT INDUS IND AGRIC ENG ES MANUF COLL ENG ENG ENG ENG 
MANUF 

9 9 ie 1H! 
8 

108! 10~~ 
9 9 9 ioo 9 96 100. 100. l:O • 100. 100. 100. 100. . 100. 

QU ca, GOV'T PRINTING OFFIC•E• · 9 9 18 ~et 8 29 96 9 9 9 9 96 GPO 100. 100. 100. 1 (j. 100~ 100. 100. 100. 100. 100. 100. 100. 
1. YES 8 7 15 pi+ 7 11! 72 .. 8 7 

1e! 73 89. ~8. 83 o q. es. 75. .. ... 89. 78. 76. 
2. NO 1 1 2 qi+ 1 6 21+ 5 1 2 

22 2 23 11. 11. 11. 211. 13. 21. 25. S6~ 11. 22. • 21+. 
e. DON 1 T KNOW 1 1 .3 

11. r.. 2. 

9 9 10i~ 181 8 29 96 9 . 9 9 9 96 100. 100. 100. 100. 100. 100. 1.00. 100. 100. 100. 100. t,,) 

96 
t,,) Q11C9, NATIONAL TECHNICAL 9 9 

10A~ 1U! 
8 29 9 9 9 9· 96 CC) INFORMATION SERVICE•NTIS 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. · 

1. YES 8 3 11 ps 5 14 '+2 1 3 5 5 1+5 89. 33. 61. ... 63. i+8. .. ... 11. 33. 56. 56. 1+7 • 
2. NO 1 .. 5 5~ 3 ·js 5~2 8 

56~ 
4 ...... .. , 

11. lflf. 28, 33. 38. C 5 • • 89. ..... . 51. 
e. DON'T KNOW 

22~ 
2 1 22 1 2 11. If. • 11. 2. 

105! 
96 9 9 9 9 96 

9 9 
1ci~ ne1 8 

100. 100. 100. 11'10 • 100. 100. 
100. 10'0. 1 o,. 100. 

29 96 9 9 9 q 96 
9 9 18 180 8 

100. 100. 100. 100. 100. 100. Q1111u . TECHNICAL INFORMr.TiilN 100. 100. 1c,o. 100. 100. 100. 
CEN R • TIC 

6 20 2 5 3 2 32 
8 3 11 72 . 3 

22. . 56. 33 • 22. 33. 1. YES 89. 33, 61. i+o. 38. 21. 21. 

11! 
73· ' .. 6 n! 60 ·1 5 6 H~ .. 

76. 67, ..... 67, 63. 2. NO u. 56, :S!o so. .. 
1 1 • 1 

3! 
1 ... 80 DON'T KNOW 11. 6, ... u . u. 

Figure F.-1. l1ndwstrlal and Agricultural Process Heat Data Table·• (continued) 



UI 
T-0 .. 1 Ill 

(OCTOBER, 1979) N -USE OF SELECTED SOLAR INFORMATION SOURCES• CONTINUED (QUESTIO~ 111 -IMDUSTRIAL AND .AGRICULTURAL IPH ALL APH APH ALL ALL I I 

PROCESS HEAT (CONTINUED) EDU EDUC ST~TE CES CE'S CES -
AG IC. co co STATE 
OFF AGENT AGENT SPEC 

9 63. 8 9 ..5 18 
100. 100. 100. 100. 100. 100. 

QUCe) GOV'T PRINTING OFFICE• 9 63 8 9 45 18 
GPC• 100. 100. 100. 100. 100. 100. 

1. YES 5 50 6 6 29 15 
56, 79. 75. 67. 6 ... 83, 

2. IJO 3 
1i! 

2 3 15 3 
33, 25, 33, 33. 17. 

8. DON•T KNOW l 1 1 
. 11. 2. 2 • 

9 63 8 9 .. s 
10~~ 100. 100. 100. .100. 100. 

Q11C9) NATIONAL TECHNIC~ 9 63 8 9 45 18 
~ INFORMATION SERVICE•NT · 100. 100. 100. 100. 100. _100. 
~ 
CD 1. YES 7 ltO 3 3 9 78, 63, 38, 1. 50, 

2, NO 2 22 5 8 39 9 
22, 35, 63. 89, 87. 50, 

\ a. DON•T KNOW 1 1 3 
2. 11. 7. 

9 63 8 9 .. s 18 
100. 100. 100. 100. 100. 100. 

QUUOl TECHNICAL INFORMBTION . 9 63 8 9 45 18 
CENT R • TIC 100. 100. 100. 100. 100. 100. 

1, TES 5 .. ~~ 3 1 5 9 
56, 38, 11. 11. so. 

2. IJO 3 31 5 8 39 9 
33. 49, 63, 89, 87. so. 

8, DON•T KNOW 1 
11. 

.. ·1 
6, 2, 

Figure F-1. lndus·trl~I and Agricultural Process Heat Data Tables (continued) ~ 
I 
~ 
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U1 
Ill 
N --T-044 I I 

(OCTOBER, 19791 -
USE OF SELECTED SOLAR INF'ORMHION SOURCES_ ,;. CONTINUED ( r.lUES1I0,1 111 

INDUSTRIAL AND AGRICULTUR.\L IPt-: APH T·OTAL ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL PROCESS HEAT RES RES IAPH RES COLL NCONC MANUF Pl.ANT INDUS mo AG.RIC ENG RES MANUF COLL ENG ENG ENG ENG MANUF 
9 9 1a 181 8 29 96 9 s 9 9 96 100. 100. 100. too. 100~ 100, 100, 1.00. 100. 100, 100, 100. 

Qll(lll NATL SOLAR HEATIJJ6 -+ 9 9 
10~~ i81 8 29 96 9 .9 9 9 

1oi! 
COOL.NG INFO CTR 100. 100. lo. 100, 100, 100, 100, 100. 100, 100, 

1, YES 2 4 6 53 2 .22 4~~ 1 2 5 2 28 22:, ..... 3:5, 29, . 25, 76, 11. 22, 56, 22. 36, 
2, NO 6 4 lO H~ 5 7 5~~ 8 6 4 

78 7 47 67', ..... 5.,,,. 63, 24. 99, 67, 44, • 60, 
8, DON•T KNOW 1 1 2 8 1 22 1 3 11, 11, u. 4, 13, . 11, 4, 

9 9 18 is1 8 29 96 9 9 9 9 96 ~ 
100. 100. 100, 1 o. 100. 100. 100, l )0, 11.10, 100, 100, 100 • I <:.) 

0 
QU C12l REGIONAL SOLAR Ef\ER6Y 9 9 18 181 8 29 96 9 'J 9 9 96: 

CENT RS 100. 100. 100,· 100, 100 •. 100. 100. 1•10, 100. 1{10. 100, 100. 
YES If 4 1+1 2 .17 34 1 2 2 26 1, 

44, 22. 23, 25, 59. 35, 11. 22, .22. 27, 
9 If ,3 p3 6· 12 62 9 8 7 

787 66 2, NO 
100, 41+, .,~. 3, '75, ,1. 65, l'lO, 89, 78, • 69, 

DON'T KNOW l 1 7 4 8, 
11. ,. 4, 4. 

Figure F-1.. Industrial and Agricultural Process Heat Data Tables {continued) 
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T-oq.'+ N -(OCTOBER, 1979) -iNFORMATION SOURCES - CONTINUED !QUESTION I I USE OF SELECTED SOLAR 111 -
INDUSTRIAL AND AGRICULTUR~L IPH ~LL APH APH ALL ALL PROCESS HEAT (CONTINUE) EDU DUC STATE. CES CES CES 

AGRIC CO CO STATE 
OFF AGENT AGENT SPEC 

9 63 8 9 q.5 18 
100. 100. 100. 100. 100. 100. 

Q11111l NATL SOLAR HEATING + 9 63 8 9 q.5 18 COOL NG INFO CTR 100. 100. 100. 100. 100. 100. 
1. YES q. 29 2 2 13 9 q.q.. q.6. 25. 22. 29. so. 
2:. NO 5 3q. 6 6 30 8 

56. sq.. 75. 67. 67. 4q.. 
8. DON'T KNOW 1. 2 

6! 11. q.. 

9 63 8 9 q.5 18 too. 100. 100. 100. 100. 100. N 
t.:> Qlll 112) REGIONAL SOLAR ENERGY 9 63 8 9 q.5 18 ...... CENTERS 100. 100 • 100. 100. 100. 100. 

1. YES 3 27 q. 9 q. 
33. q.3. so. 20. 22. 

2. NO 6 3q. 3 1 .32 13 
67. sq.. 38. 78. 71. 12. 

8. DON'T KNOW 2 1 2 q. 61 3. 13. 22. 9. . 

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T•046 Ill (OCTOBER, 1979) Ill 
USE OF SELECTED SOLAR INFORMUION SOURCES ,. CONTJNUED (tlUESTr-ON 111 N 

INDUSTRIAL ANLJ AGR I·:UL TUR AL IPH APH TOTAL .ALL CONC TOTAL ALL IPH IPH SHAC IPH ALL -PROCESS HEAT RES RES I~PH ;RES COLL filCONC MANUF PLANT INC,US mo AGRIC ENG * ES MANUF COLL ENG ENG EMG ENG II I 

111,ANUF < - 9 

9 9 18 i81 8 29 9£, 9 9 9 9 % 
100. -100. 100. 1 o. 100. 100. 100 •. :1 OD• 100. 100. 100. 100. 

AU (13) us DEPT, o=- ENEIIH~Y 9 9 18 181 8 29 9£, 9 9 9 9 % 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

1. YES 8 7 15 1'+4 7 .21 71 2 6 6 
787 60 

89. 78. 83. eo. 88. 72. 74. 22. 67. 67. . '63 • 

2. NO 1 2 3 36 8 
2~! 

7 3 3 
222 34 u. 22. 11. 20. :,8. 78. 3!. 33. . 35. 

e. DON'T KNOW 1 1 11 2 
1. 13. • 2 • 

QUC141 RADIO/TV 9 9 80 8 11 51 
100. 100. 100. 100. 100. 100. 

1. YES 3 3 22 2 4 
4f! 33. 33. 28. 25. 36. 

~ 2. NO 6 6 57 6 7 30 
(.:I 67. 67. 71. 75. 64. 59. 
r:,,:, 

DON'T e. KNOW 1 
1. 

Q11(15) PERIODICALS/ 9 9 18 109 8 29 86 ·9 51 
NEWSPAPERS 100. 100. 100. :100. 100. 100. 100. 100. 100. 

1. YES 8 9 17 1:03 7 29 83 9 50 
89. 100. 9it. 94. 88. 100. 97. 100. 98. 

2. NO 1 1 6 1 33 1 
11. 6. l,. 13. . . 2 • 

e. DON t'T KNOW 

Q1JC1f~ PRIVATE SBLAR/ 9 9 
10A~ 1Aa! 8 29 

103~ 
9 9 9 

1009 106~ NV ONMENTAL OR~ 100. 100. 100. 1no. 100. 100. 100. • 
1. YES '+ .. 8 '96 5 23 62 1 5 3 1 39 

'+'+. '+'+• ,. .... 5:3. 63. ,,. 65. 11. !:i6. 33. 11, '+ 1. 
2. NO 5 5 sl~ 62 3 6 3i! 8 '• 6 89e si~ 56. 56. ""5. 38. 21. . 89. '+If. &7. • 
8, DON'T KNOW 3 33 1 

2. I 1. 
.... 

Flgu1re F-1. Industrial and Agricultural Process Heat Data Tables (continued) 



T•046 UI 
I OCTOBER, 19791 Ill 

USE OF'SELECTED SOLAR INFORMATION SOURCES• CONTINUED (QUESTION 111 
_., -INDUSTRIAL AND AGRICULTURAL IPH ALL APH APH ALL ALL · 

* PROCESS 1-jEAT C CONTINUED I EDU EOUC STfE CES CES CES II II 
AG IC CO CO STATE ·-~ OFF AGENT AGENT SPEC 

9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

QUI 13) US DEPT. OF ENERGY 9 63 8 9 45 18 
100. 100. 100. 100. 100. 100. 

. 1. ve;s 8 53 6 8 23 16 
89. 84. 75. 89. 51. 89. 

2. NO 1 10 1 1 20. 2 
11. 16. 13. 11. 44. 11. 

a. DON'T KNOW 1 2 
13. 4. 

QJl 1141 RADIO/TV 9 62 8 9 45 le 
100. 100. 100. 100. 100. 100. 

1. YES 2 33 6 6 19 
61! 22. 53. 75. 67. 42. 

2. 1110 6 4~~ 2 3 
5l; 

7 t,,:> 67. 25. 33. 39 .• (:,.) 
(:,.) a. OON•T KNOW 1 1 1 

11. 2. 2. 
i. 
' 

Q11115) PERIODICALS/ 9 63 8 9 45 18 NEWSPAPERS 100. 100. 100. 100. 100. · 100. 
1. YES 9 99! 7 8 A,~ la 

100. ae. 89. 100. 
2. NO 2 1 1 6 

3. 13. 11. 13. 
a. DON'T .KNOW 

Ql11161 ~RIVATE S8LAR/ 9 63 8 9 45 18 ENVIRON ENTAL OR 0 100. 100. . 100. 100. 100 • 100. 
1. YES 5 1+2 . 6 3 16 7 56. 67, 75, 33, ~6. 39, 
2, NO · I+ 21 2 !'i 27 

61! ~ l+I+. 33, 25. 56. 60, 
a. DON'T KNOW 1 2 ,. 

11, • I+. 

Figure F-1 .. lndus1rial and Agricultural Process Heat Data Tables (continued) -
/ 



T•047 UI 
(OCTOBER, 1979) Ill 

USE or SELECTED SOLAR INFORMATION SOURCES• CONTINUED (QUESTION 11) 
,.., -INDUSTRIAL AN) AGRICULTURAL IPH ~PH TOTAL ALL CONC TOTAL ALL IPH IPH SHAC. iPH · ALL * PROCESS HE l'\T RES ES IAPH RES COLL· NCONC MANUF PLANT INDUS IND AGRIC ENG II I 

R:'.S MANUF COLL ENG ENG ENG ENG . ~-~ 

MANUF 
9 9 

10,~~ ~81 8 
10S~ 

96 9 9 9 9 . 96. 
100. 100. 1 o. 100. · 100. 100. 100. 100. 100. 100 •·· 

QUC17) STATE ENERGY OR SOLAR 9 9· 18 181 .8 29 96 9 9 9 9 96 
OFFICES 100. 100. 10IJ. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

1. YES 5 8 13 86 7 2'+ 56 5 ·i+ 8 5 54 
56. &9. 72. '+8. ea. 83. se. 56. ... ... 89. 56. 56. 

2. NO '+ 1 5 9'+ 1 5 '+o '+ 5 4 '+O 
'+'+ • 11. ·2e. 52. 13. 17. 42. 44. 56. '+4. '+2. 

80 DON'T KNOW 1 1 2 
1. 11. 2. 

QU(18) OnlEF. STATE/ 9 9 18 178 8 29 96 9 9 9 9 96 
LOCAL GOV'T• SOURCE 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. . 100. 

1. YES 4 2 6 49 4 ~6 4~o 1 2 3 ,. 29 
I+'+ •. 22. 3Z. .. 28. so. 5 • . 11. 22. 33. .44. 30. 

"" 2. NO 5 7 
6~! Fa '+ 12 51+ 8 7 6 s 66 

~ 56. 78. 2• so. 41• 56. 89. 78. 67. 56. 69. ,,:. 

a. DON'T KNOW 1 1 22 1 
1. 3. • 1. 

Q1ii19l INTL SOLAR ENERGY 9 9 &8 1b8! 8 29 96 9 9 9 9 96 
CI TY-ISCS 100. 100 •. JO• 100. 100, 100. 100. 100, 100. 100. 100. 

1. YES 7 6 ·13 87 7 si! 48 1 3 8 36 
78. 67. 72 .• '+8. ea. so. 11. 33. 89. 38. 

2. NO 2 2 '+ 92 1 12 1+7 8 'J 6 111 6~~ 22. 22. 22. 51. 13. '+1. 49. 89. 100. 67. • 
80 DON'T KNOW 1 1 2 11 u. 6. 1. • 

Q11,2oi s~~AR ~NERGY 9 ' ~a 1U! 8 29 96 9 9 9 
foo 9 96 

INDU TRI AS O o•SEIA 100. 100. lQ I 100,. 100. 100. 100. 100. 100. • 100. 

1. YES 6 2 8 60 7 21 45 1 1 2 21 
67. 22. I+'+. 33. ea. 72. 1+7. 11. 11. 22. 22. 

2, NO 3 7 sl~ H~ 1 e s!~ 8 a 8 . 7 1l; 33. ,e. 13. 2a. 89. 89. .q9. · 78 0 • 

e. DON'T KNOW 3 22 1 2 
2. • 11, 2, -

Figure F-1. Industrial and Agll'icultural Process Heat Da.ta Tables (continued) 



T•0'+7 UI I OCTOBER, 1979) Ill USE OF SELECTED SOLAR INFORMATION SOURCES• CONTINUED (f~UESTION 11) N 
INDUsrRIAL ANO AGRICULTURAL IPH ALL APH APH ALL ALL -PROCESS HEAT ICONTINUEC) EDU EDUC STATE CES CES CES ti AGRIC co co STATE I~ - _,' OFF AGENT AGENT SPEC 

9 63 8 9 '+5 18 
100. 100. 100. 100. -100. 100. 

;1111111 STATE ENERGY OR SOLAR 9 63 8 9 '+5 la 
OFFICES 100~ 100. 100. 100. 100. 100. 

·1. YES 6 '+8. 7 6 .. 26 15 
67. 76. ea. 67. 58. 83. 

2. NO 3 15 1 3 ,.r: 3 
33. 2'+. 13. 33. 11. 

e. DON'T KNOW 

;,11118) OTHER STATE/ 9 63 8 9 '+5 18 
LOC~L GOV'T• SOURCE 100. 100. 100. 100. 100, 100. 

1. YES 5 32 5 3 .. 19 '+ 
56. 51. 63. 33. '+2. 22. 

~ 2. NO '+ 31 3 ·5 25 1'+ 
t,.) '+'+. r+9. 38. 56. 56. 1a. 
c.n 

. e. DON'T KNOW 1 ·l 
11. 2. 

JU 119) INTL SOLAR ENERG"' 9 63 ·8 9 '+5 18 
SOC[ETY•ISES 100. 100. 100~ 100. 100. 100. 

1. YES 6 39 2 2 5 
67. 62. 25. '+. 2a. 

2. NO 3 2'+ 5 9 '+3 13 
33. 38. 63. 100. 96. 12. 

a. OON•T KNOW 1 
13. 

~11120) SOLAR ENERGY 9 63 8 9 '+5 18 
INDUSTRIES Assoc.-sEIA 100. 100. 100. 100. 100. 100. 

1. YES 2 21. 3 2 2 2 
22. 33. ·3e. 22. ... 11. 

2. NO 7 '+2 '+ 7 '+2. 
e!; 78. 67. so. 78. 93. ·i-3 

8. DON'T KNOW 1 1 61 ~ 
13. 2. 

. I 
• 

Figure F-1. Industrial and Agricultu~al Process Heat Data Tables (continuec:tf -
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T•048 
(OCTOBER, 1979) 

USE OF SEL~CTED SOLAR INFOR~~TION SOURC~S • CONTINUED (QUESTION 11> 

INDUSTRIAL AND AGRICULTURAL 
PROCESS HEAT ' 

tnu2u QUESTIONNAIRC SOURCE 

1. YES 

2. NO 

a. OON'T KNOW 

Ylu22) QUESTIONNAIRE SOURCE 

1. YES 

2. NO 

a. 00,lf'T KNOW 

Q11123) QUESTIONNAIRE SOURCE 
23 . 

le YES 

2e NO 

8 • corp T KNOW 

Q11124) QUESTIONNAIRE SOURCE 
24 

1, YES 

2e NO 

8, DON•t KNOW 

APH 
RES 

9 
. 100. , 
100, 

9 
100. 

( USDP) 

IPH IPH SHAC IPH 
PLANT INDUS IND AGRIC 
ENG ENG [MG · ENG 

9 9 9 
1009 100. 1ou. 100. • 

9 9 , 9 
100. 1ou. 100. 100. 

7 9 8 
222 78. 100. a,. • 

2 l 1a? 22. 11, 

(AEE) {AEE) (AEE) (AEE) 

9 9 9 
100.· 100. 100. 

1 2 3 
11. 22. 33. 

8 a,. 7 
78, 67~ 

{ IEEE) (IEEE) (ASAE) 

Figure F-1. Industrial and Agrlcultural Pr·ocess Heat Data Tables (continued) 
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c:.) 

--1 

USE OF SELECTED SOLAR 
INDUSTRIAL AND AGRICULTURAL EIPDH Alb 

PROCESS HEAT (CONTINUED) U . ED C 

g1u211 QUESTIONNAIRE SOURCE. 

USDA, including CES 
1. YES 

2. NO 

e. DON'T KNOW 

g1u221 gUESTIONNAIRt SOURCE 

State Agricultural Office 
1. YES 

2 •. NO 

.e. OON•T KNOW 
) 

T•Olt8 
(OCTOBER, 19791 

INFORMATION SOURCES• CONTINUED (QUESTION 111 

APH APH ~LL ALL 
STATE CES. cES cES 
ft~~IC iBENT igtNT ~i~it 

100! 100! 1oi~ 10!~ 
8 9 lt5 18 

100, 100. 100. 100. 
8 9 44 17 

100. 100. 98. 91f. 

1 
2. 6! 

9 
100. 

5 
56. 

.. ..... 

Figure F-.1. lndust,rlal·and Agricultural Proc·ess Heat Data Tables (continued) 
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T-Ool 
(OCTOBER, 1979) 

YEARS IN CURRENT PROFESSION (QUESTION D2Bl 

INDUSTRIAL A~D AGRICULTURAL IPH APH TOTAL All CONC TOT~L At..l IPH IPH SHAC IPH ALL 
PROCESS HEAT RES RES IAPH R[S COLL NCO C l'(IANUF PLANT INDUS mo AGRJC ENG 

RES MANUF COLL El~G ENG ENG [NG 
MANUF 

9 9 10A~ ie1 8 ·r 96 9 9 9 9 96 
100. 100, 1 o. 100. 10. 100. 100. 100. 100. 100. 100. 

1. 0-2 YEARS l 1 10 1 1 9 1 4 
11 .• 6. 6. 13. 3. 9. 11. 4. 

2. 3-5 YEARS 5 l 6 35 1 11 22 1 3 1 1 16 
56. 11 .• 33. 19. 13. 3B. 23. 11. 33. 11. 11. 17. 

3. 6-10 YEARS 1 J 4 33 1 9 21 3 2 J 19 
11. 33., 22. 18. 13. 31. 22. 33. 22. 33. 20. 

4. OVER 10 3 • 7 ~~: 5 8 44 5 4 8 4 56 
NI 

33. .. 4., 39. 63 • 20. '16. 56. 44. 89. 44. 58. 

"" DON'T KNOW/NA 1 00 1. 

Figure F-1. Industrial and Agricul1ural Process Heal Oala Tables·(continued) 

.... 



t,:I 
c:.) 
(0 

INDUSTRIAL AND AGRICULTURAL 
PROCESS HEAT (CONTINUED) 

1. 0-2 YEARS 

2. 3-5 YEARS 

3. 6-10 YEARS 

I+. OVER 10 

DON• T KNOW/N.ll 

YEARS IN CURRENT 

lPH DU 
ALL 
EDUC 

9 63 
100. 100. 

1 1 
11. 2. 

2 8 
22. 13. 

13 
21. 

6 1+1 
67. 65, 

T-051 
C OCTOBER, 1979) 
PROFESSION CQUESTJON D2B) 

A~H APH ALL A~L 
S ~TE CES CES C S 
AG IC co co ST~TE 
OFF AGENT AGENT SP C 

8 9 1+5 ~8 100 •. 100. 100. 10 • 
2 3 

25. 7;, 
.. 

. ' 3 3 2 
38, 22. 20. 17. 

1 3 I+ 
13. 1. 22. 

2 7 30 11 
25. 78. 67. 61. 

Figure F-1. Industrial and.Agricultural Process Heat Data Tables {continued) 
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Ti•052 
(OCTOBER, 1979) 

ME~BERSNJP IN S0LAR•IWTERESTED ORGANIZATIONS 
MEMBERSHIPS WITH INTEREST IN SOLAR· 

(QUESUON n~, 
INDUSTRIAL ANO AGRICULTURAL IPH APH J•JTAL ALL CONC TOTAL ALL IPH IPH PROCESS HEAT P.ES RES l~PH RES COLL NCONC MlijUF PLANT INDUS 

RES MANUF COLL ENG El\lG 
MANUF 

9 9 10b! 1~~! 8 .~9 10:6 9 9 ioo. 10n. 100. 10 0 . 100. 100. 
1. YES BELONG, NAME 8 9 91! p6 6 20 62 7 7 

89. 100. '5. 75. f,9. ~s. 78. 78. 
2. YES BELONG, 4 CAN'T NAME 2. 
3. NO, DON'T BELON& 1 1 

21~ 
2 9 5 2 2 3~4 11. e. 25. 31. "'• 22. 22 0 

t,;) DON tT KNOW/NA 1 
,,::. 
0 ::. ' 

Figure F-1. Industrial and Agricultural Process Heat Data Tables (continued) 
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