U.S. DEPARTMENT OF

ENERGY

Energy-Saving
Opportunities for
Manufacturing
Companies

The United States Department of
Energy (U.S. DOE) strives to meet
national energy intensity and climate
goals by providing energy manage-
ment tools and resources, plant audits,
and new technologies to the nation’s
manufacturers.

Energy Audits Reduce
U.S. Industry Energy Costs

Since 2006, more than 1,000 large U.S
companies have participated in Save
Energy Now audits. The average energy
cost savings identified by an audit of a
single energy-intensive system within a
manufacturing facility is $1.3 million
USD. The average source energy sav-
ings identified by an audit is 184 billion
Btu, or 6.3% of the total source energy
consumed by the plant. The average
natural gas savings identified is 126
billion Btu per energy audit, or 6% of
the plant’s total natural gas consump-
tion. Average CO, emissions reduction
identified is 11,500 metric tons per
plant per year.

In addition, more than 2,100 small-
and medium-sized U.S. companies have
participated in Industrial Assessment
Center audits since 2006 identifying
average energy cost savings of $213,000
USD per audit. The average source
energy savings identified by an audit

is 22.8 billion Btu, or 8% of the total
source energy consumed by the plant.
The average natural gas savings identi-
fied is 8.5 billion Btu per energy audit,
and average CO, emissions reduction
identified is 1,390 metric tons per plant
per year.

Energy Efficiency &
Renewable Energy
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Energy Audit Process

U.S. DOE energy audits apply software
tools to identify energy savings oppor-
tunities in energy-intensive heating,
steam, compressed air, motors, pumps,
and fan systems. Two types of audits
are offered:

» Large companies: U.S. DOE Energy
Experts conduct 3-day audits at U.S.
facilities that have a minimum annual
energy use of 0.5 trillion Btu and
significant potential for implementing
energy efficiency improvements.

* Small- and medium-sized companies:
1-day audits are conducted by a team
of engineering faculty and students
through the U.S. DOE Industrial
Assessment Centers, located at 26
U.S. universities.

Software Tools

Free software decision tools developed
by the U.S. DOE can help companies
find ways to reduce energy use and
costs. Several other system-specific
tools feature metric units and interna-
tional currencies.

Save Energy Now
Success Factors

® Facilitate an energy management
approach to identify and implement
energy- and carbon-saving
technologies and best practices

= Achieve quick energy and cost
savings with a small investment

B Focus on improving system-based
energy efficiency with minimal
effect on production

= Use proven software tools and
resources based on U.S. DOE
research in industrial energy use
and management

Training

A key component of the U.S. DOE
Save Energy Now model is educating
manufacturing facility employees and
energy consultants about industrial
system efficiency, including how to

use the software tools to analyze and
enhance industrial system performance.
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Energy Management Standards

In preparation for the international
energy management standard, ISO
50001, the U.S. DOE is providing
training and support to help U.S.
companies implement energy manage-
ment strategies and the American
National Standards Institute (ANSI)
Management System for Energy
(MSE) standard, ANSI/MSE
2000-2008.

Energy-Efficient Technologies

Since 1979, the U.S. DOE has
supported more than 600 separate
industrial technology research, devel-
opment, and demonstration projects
that have resulted in significant
improvements for U.S. manufacturers.

v/

Aot

J

i—— .
— :

1

-

&
S

Tl
r‘1" .

U.S. Energy Savings Results
Pe3ynbTaTtbl 3HeprocbepexxeHuns 8 CLLUA

The table below shows the overall potential annual savings identified in Save

Energy Now energy audits.

* HuxenpueeaéHHas Tabnnua nokasbiBaeT 0bLUIMe NOTEHUNANbHbIE
[JaHHble Mo rog0BOMY dHeprocbepexxeHuto, , yCTaHOB/IEHHbIE B
pe3ynbTaTe ayaMTOB Mo nporpamme «Jlaelib sHeprocbepexeHmne»™.

Average Savings
Amount
Identified Per Audit

CpenHuit ypoBeHb
cbepexeHu,
NosyYeHHbIN

B pe3yJibTaTe
ayauTta

Cost Savings
CHunxeHue 3aTpar

Energy (source)

DHeprusa
(MCTOYHMUK)

Natural Gas
MpupoaHbIN ras

Carbon Dioxide (CO,)

JAByoKuch yrnepoga
(COoy,)

Large Companies
(annual source energy
consumption

> 0.5 trillion Btu**)

KpynHble
npeanpuaTus
(ropoBas
SHepProéMKoCTb
MCcToYHMka > 0,5
TpunnuoHa BTE)**

$1.3 million USD

1,3 munnnoHa pgonn.
CLIA

184 billion Btu (6.3%)

184 munnnappos
BTE (6.3%)

126 billion Btu
126 munnnappos bTE

11,500 metric tons

11 500 meTpuyeckmx
TOHH

Small or Medium
Companies

(annual source energy
consumption

< 0.5 trillion Btu)

Manblie n cpeaHue

npeanpuaTua (rogosas

3HEepProémMKoCTb
UCTOYHUKa < 0,5
TpunnmoHa bTE)

213,000 USD
213 000 ponn. CLLA

22.8 billion Btu (8%)

22.8 mnnnnappos bTE
(8%)

8.5 billion Btu
8,5 munnnappos bTE

1,390 metric tons

1 390 mMeTpuruecknx
TOHH

*Annual savings numbers based on small, medium, and large plant assessments as of July 2011. **BTU

(British Thermal Unit).

*[laHHblE MO roLOBOMY 3HeprocbepekeHN0 OCHOBAHbI HA OLLEHKE MaslblX, CPeAHUX U KPYMHbIX
npeanpuaTuin Ha uionb 2011, **BTE (BpuTaHckas TepMasbHas eAnHULA)
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NMNogxoabl K
3HeprocbepekeHuo
Ha MPOMbILLIEHHbIX
npeanpuaTnax

MwuHunctepcTBo 3HepreTuku CLUA
(M3 CLLUA) cTpeMuTCsa K LOCTUXKEHUIO
roCyfapCTBEHHbIX Lienel B obnactu
MHTEHCUDUKALUM SHEPreTUKM

M cTabunmsaumnm Knumarta,
npenocTasass Npon3BoAnTENAM
MeTOAbl U pecypcChbl AN YNpaBAeHUs
3HepPreTMKOMN, HOBble TEXHOJIOMUN U
NpoBOAA ayAUTbl NpeanpuaTUi.

JHepreTuyeckme ayaunTsl
CHMXAKT CTOMMOCTb 3HEeprum
B NpombiwneHHocTn CLUA

3a nepuog ¢ 2006 roga bonee

1 000 KpyrnHbIX KOMMNAHWM

CLUA npuHanm yyacTtue B
nporpamMmme ayanTos «/laeub
3HeprocbepexeHne». CpegHUn
06bEM CHUXEHUA CTOUMOCTU
3Hepruun, onpeaenéHHbIn Ha
OCHOBaHMW ayAunTa eAUHUYHOM
3HEepProéMKOoM CUCTeMbl Ha
NpPOV3BOACTBEHHOM NpeanpuaTUN,
cocTtaBun 1,3 MmunamoHa gonn.
CLIA. CpeaHue nokasartenu
3HeprocbepexxeHuns, yCTaHOB/EHHbIE
B pe3ysibTaTe ayauTa, COCTaBUIM
184 munnuapgos bTE nau

6,3% 0bLLero NCTOYHUKA
3HepronoTpebneHns Ha
npeanpuatTuun. CpegHee CHUXEHUE
noTpebneHuns NnpupoaHOro rasa
coctaBuna 126 munnmapaos bTE
Ha e AMHUYHbIA SHEPreTUYeCKUN
ayauT uam 6% obuiero notpebneHus
NPMPOAHOIro rasa Ha NpeanpuUaTUN.
CpenHee cHuxkeHune Boibpoca CO,
6bln1a yCTaHOBNEHA HA YPOBHe

11 500 MeTpuyeCcKnx TOHH Ha
npeanpusaTue B rof.

Kpome Toro, HaumHasa ¢ 2006 r.,
6onee 2 100 Manbix U CpeaHUX
npeanpusaTUIA NPUHAAN yyacTume

B ayauTax LleHTpa oueHKkn
NMPOMbILIEHHOCTU, U CpefHee
CHWXeHMe CTOMMOCTM 3HepPrum Ha

3TUX NPeANnpUATUAX COCTABMIO
213 000 pgonn. CLUA Ha ayauT.
CpepHee 3HeprocbepexeHune
Ha UCTOYHUK, YCTAHOBJIEHHbIE

B pe3ynbTaTe ayauTa,
cocTaBmio 22.8 muannapaa
BTE nnu xe 8% oblero obbema
3HepronoTpebaeHns oT NUCTOYHUKA
Ha eAMHUYHOE NpeanpusTue,

n Bbibpoc CO, cHM3MACA Ha

1 390 meTpryeCKnX TOHH Ha
npeanpusTue B roA.

Mpouecc aHepreTu4yecKnx
ayauToB

JHepreTuyeckme ayantbel M2
CLUA ncnonb3yoT nporpamHoe
obecneyeHune gnsa onpeaeneHus
crnocoboB 3HeprocbepexeHus

DN TaKUX SHEPrOEMKUX CUCTEM
KaK OoTonjeHune, Npon3BoACTBO
napa, CKaTtoro BO3Ayxa, MOTOPOB,
HACOCOB U BEHTUNALMNOHHbIX
cucteM. MpeanaratoTcs ayauThbl
OBYX TUMOB:

o [Ins KpynHbIX NpeanpuaATUn:
cneumanuctel M2 CLUA
NPOBOAAT 3-AHEBHble ayAMNTbl
Ha npeanpuatuax CLIA c
MWHUMANbHbIM FOA,0BbIM
3HepronoTpebneHnem
0,5 TpunnnoHa bTE n ¢
CYLLECTBEHHOW MepCrneKTUBOW
BHeApeHUs yCOBepPLIEHCTBOBAHMI
B LLeNAX 3HeprocbeperaHms,

CocTaBnswolime ycrnexa
nporpammsl «/laewb
3HeprocbepexeHme»

= CnocobcTBOBaHME NPUMEHEHMS
MPUHLUMMNOB yrNpaB/ieHUs
3HepreTMKON NS onpeaesneHuns
W BHEAPEHMA SHEPrO- U
yrnepoacbeperaroumx
TEXHONOTMI U NyYLINX METOAOB
X038/CTBOBAHMA

m bbicTpoe goctmxeHme
pe3y/nbTaToB B
3HeprocbepexxeHMn U CTOMMOCTH
B pe3y/ibTaTe yMepeHHOro
BKJlaZa

m ChoKyCcMpoBaHHOCTb Ha
yCOBEpLIEHCTBOBAHUM
3Hepro3pdeKTUBHOCTU CUCTEMBI
C MVHUMAJIbHBIMU MOMEXaMu B
NPOM3BOACTBE MPOAYKLMM

= lcnonb3oBaHue
3apeKoMeH0BaBLINX cebs
NPOrpaMHbIX MaKeTOB U
pecypcoB, OCHOBAHHOE Ha
pa3pabotkax M3 CLLA B
0l0S1aCTU YNPABJIEHUS U
NCMONb30BAHMA SHEPTETUKM.

Manble 1 cpeaHue
npeanpuaTua: 1-aHeBHbIe
ayauTbl MPOBOAATCA KOMaHZAOM,
COCTOALLEN U3 NpernogasaTenei
W CTYOEeHTOB B 0bnactu
3HepreTuku, yepes LleHTpbl
OLLeHKW MPOMbILLIIEHHOCTHU
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CLUA, pacrnonoxeHHble B 26
yHuepcuteTax CLUA. Manufacturing Energy End Use

KoHeuHoe noTpebneHne 3Heprum Ha npounssoacteax CLUA
MporpamHoe obecneueHue

BecnnaTHble NporpamHble Process Heating 36%
nakeTbl A1 MPUHATUA peLleHn, FEITTPEEET G2 TESEEE:]

pa3paboTaHHble M3 CLUA, moryT Steam 31%
NOMOYb NPeANPUATUAM ONpeaenThb MNpoussoacTeo napa

nyTn 3HeprocbepexxeHns u Machine Drive 16%
0
CPUXKEHUS CTOUMOCTH. MawwHHbie NpuBoAbI
Non-Process Energy Use

ObyueHue HenpouseoacTeBeHHOe 1%

KnioueBoi YacTbio B MOAENN VCMOJIb30BaHNE SHEPTN

nporpammsl M2 CLIA «[aewb Electrochemical 39

3HeprocbepexeHmne» ABNAETCA SNEKTPOXUMUHECKHE NPOLLECCEI

obyyeHne paboTHMKOB Process Cooling 2%

NMPOMbILLJIEHHBIX NMPeAnpPUATUA OxnazpnentHbie npoLeccs

N KOHCY/NIbTAHTOB MO 3HepFVETV| Ke Other 1% Source: MECS 2002, Table 5.2
3HaHUAM B MPOMbILLIEHHON I'Ipoqee WcTtounHnk: MECS 2002, Tabnuua 5.2

3Hepro3thheKTUBHOCTU, BKAKOYAS
MCMNoJsib30BaHMe NporpamMmHoOro

obecneyeHns ANA aHanmsa M36paB cBOeN Lienbio ABa Hanbosiee 3HEProEMKUX MPOLLeCca BO r/1aBe NnepeyHs, ayAuTbl MO
M ycoBepLeHCTBOBaHUA nporpamme «/laewb 3HeprocbepexeHre» yCTaHOBUIN CpefHee 3HeprocbepexeHne Ha MCTOYHUK Ais
beHKLI,I/IOHI/IpOBaHI/Iﬂ npoL,eccoB HarpeBaHus B 11%, a ana npoLeccoB Npon3BoAcTBa napa - 7,01% Ha npeanpusaTtue.

MPOMbILNEHHbIX CUCTEM.

Targeting the top two energy-consuming systems, Save Energy Now audits have identified average process
heating source energy savings of 11% and steam source energy savings of 7.01% per plant.

CraHpapTbl ynpaBneHus «YnpasneHne sHepreTuieckumu cBbiwe 600 pa3nnyHbIX
3HepreTukom cncremamm» AMeprKaHCKOro npoekToB no HUAP B obnactu

B paMKax NOArOTOBKU K MPUHATUIO HaLMOHANbHOIrO MHCTUTYTA NPOMbILLIEHHBIX TEXHONOMUN,
NexAyHapoAHOro ctaHaapTa craHpaptosB ANSI/MSE 2000-2008. a TakXke AeMOHCTPaLNOHHO-

Mo yrnpasieHWI0 SHePreTUKon NCNbITaTeNbHbIE MPOEKThI,

N30 50001 M3 CLUA npoBoauT DHepro3ddeKTuBHbIE KOTOpble NPUBENN K 3HAYUTESbHbIM
obyuyeHune u npegocTaBnseT TexHonornn yCOBEpPLIEHCTBOBAHMAM ANA
nomolps KomnaHuam CLUA Bo HauymnHasa c 1979 r. M2 npoussoautenen CLUA.

BHEeZLpEHUM CTpaTerun ynpasneHus CLUA npodurHaHcmposaio
Photos from: Page I: PhotoAlto/39046. Page 2: top, I-r,

SHEPreTuKomn U cTaHaapTa iStock/ 3289784, iStock/1936489, iStock/7155436; bottomn,
Comstock/KS11754, iStock/5075780. Page 3: iStock/2946060.
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Download software tools and publications, view training sessions, and learn more about the U.S. DOE Save Energy Now resources at www.industry.energy.gov.
For more information, please contact; James Quinn, U.S. Department of Energy, james.quinn@ee.doe.gov.

3arpysuTe nporpaMHoe obecneyeHve n nybavkaumum, NOCMOTpUTE Kypchl 0byyeHus 1 y3HanTe bonee noapobHO 0 pecypcax NporpamMmel

«/[laewb 3HeprocbepexeHne» Ha UHTEpPHeT-caTe www.industry.energy.gov.
Mo noBoAy AONONHUTENbHON HDopMauun obpawaiTecs y kenmcy KynHHy ns Munuctepcrea sHepretuku CLUA (james.quinn@ee.doe.gov).

The U.S. Department of Energy Office of Energy Efficiency and Renewable Energy supports research and development in energy efficiency and renewable energy
technologies to improve the U.S. economy, provide for a cleaner environment, and increase U.S. energy independence. The Industrial Technologies Program works
with U.S. industry to improve industrial energy efficiency and environmental performance.

YnpasneHue 3HeproahdeKTUBHOCTM U BO30OHOBAAEMbIX MCTOYHUKOB 3HEPrUM MuHuctepcTea sHepreTuky CLUIA noaaepxueaeT HayyHO—
nccnepoeatenbckue paboTbl B 061aCTU TEXHOMOMUIA ANA 3HEProd3ddHEKTUBHOCTU U BO30OHOBAAEMbIX UCTOYHMUKOB SHEPTUN B LLENAX YCUIIEHUA
3koHoMuKkuM CLUA, co3paHus bosiee YACTOM OKPYKAIOLLEN Cpefibl U YKpenieHns 3HepreTuyeckon Hesaeucumoctu CLUA. MporpammMa
NPOMBbILLIEHHbIX TEXHONOTMI COTPYAHNYAET C NPOMbILLIeHHOCTbI0 CLUA B Lensx noebiweHns 3Hepro3dhheKTUBHOCTU U YyyLleHUs
3KONIOFMYECKMX MOKa3aTenen.
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