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Executive Summary (Abstract) of CRADA Work:

U.S. Department of Energy (DOE), Office of Energy Efficiency and Renewable Energy (EERE),
Building Technologies Office (BTO), Commercial Buildings Integration (CBI) Program supports
the adoption of zero energy ready buildings design practices through targeted Science,
Technology, Engineering, and Mathematics (STEM) workforce development.

The National Renewable Energy Laboratory (NREL) identified the opportunity to provided
targeted training to those professionals that have the greatest potential to impact adoption and
successful design outcomes of zero energy ready buildings projects.

In January 2018, ASHRAE released Achieving Zero Energy: Advanced Energy Design Guide
for K-12 School Buildings (AEDG). The AEDG was developed in collaboration with NREL,
American Institute of Architects (AlA), American Society of Heating, Refrigeration and Air-
conditioning Engineers (ASHRAE), U.S. Green Building Council (USGBC), and Illuminating
Engineers Society (IES).

The purpose of this CRADA was to create a partnership between NREL, AIA, ASHRAE,
USGBC, and IES to create and host on-demand, web-based training based on the AEDG.

Summary of Research Results:

Introduction:

The Advanced Energy Design Guides (AEDG) are a series of publications developed by a
collaboration between the U.S. Department of Energy (DOE), the American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE), The American Institute of Architects
(AIA), the Illuminating Engineering Society of North America (IES), and the U.S. Green
Building Council (USGBC). Each Guide focuses on a different building type and a specific
energy goal, providing expert insight on definitions and processes, solution sets by climate zone,
guidance on strategies and whole-building integration approaches, recommended energy targets,
and examples of buildings with performance data showing proven technigues.

With increasing market interest in Zero Energy Buildings, this collaboration of partner
organizations has produced two AEDG’s since 2018 that focus on achieving zero energy. To
supplement these Guides, particularly Achieving Zero Energy: Advanced Energy Design Guide
for K-12 School Buildings, NREL adapted this Guide into a zero energy building training course.
The objective of this project was to achieve greater market penetration for various building types
and to provide the building design professional societies with learning content to effectively
produce zero energy buildings. This course will allow audiences such as building owners,
architects, and engineers to develop the skills required to achieve the zero energy goal when
planning, designing, constructing, and owning a new building.

As such, NREL developed the Achieving Zero Energy Building Design eLearning course,
including 12 modules plus a Mastery Exercise, totaling approximately 9 hours of content. This
includes 7 hours of joint content and two 1-hour modules for specific architecture and
engineering audiences. The eLearning interface enables dynamic learning content with various
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techniques to engage learners. It includes open-ended thought questions, real-world case studies,
and video testimonials from leading design professionals.

With the eLearning course completed in July 2020, Task 1 has been completed and the course
has been delivered to the professional organization partners to be hosted on their own Continuing
Education platforms. Metrics such as attendance, survey results on the quality of the training,
and the results of in-training knowledge checks and the Mastery Exercise will be provided to
NREL and DOE for a minimum of 5 years.

Task 1: Training Development
1. Original Task Description:

NREL will lead development of training materials.

e NREL to engage and fund instructional designer subcontractor

e NREL to lead advisory group.

e Partners to provide participant for advisory group. Advisory group is anticipated to meet
for one hour monthly by teleconference during period of training development (6
months).

o Partners will be asked to provide peer review of materials at two strategic points in
training development processes.

e NREL to provide subject matter experts (AEDG authors) to support training development
through participation in advisory group, review of developed content, and limited
delivery of technical content.

e NREL will incorporate Partners minimum quality control requirements into training.

e NREL will provide training to Partners with no expectation of financial reimbursement.

2. Explanation of Work Completed:

NREL developed the 12 AEDG eLearning modules, plus a Mastery Exercise, in-house. These 12
modules cover approximately 9 hours of content, which is an increase from the originally scoped
6 hours. These extra hours of content were a necessary addition to appropriately cover the course
material.

NREL successfully led the Advisory Group (AG). meeting approximately once per month during
the period of training development. Members of this AG, as well as other subject matter experts,
provided technical peer review at two strategic points in the training development process, as
planned. A total of 740 peer review comments were received and addressed by NREL.

The completed eLearning course was delivered to Partners with the incorporation of technical
specifications that meet the minimum requirements for all Partners.
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The thumbnail images above show examples of the content presented in this eLearning course.
The top-left image shows the Main Menu screen, where 12 modules plus an introduction and a
Mastery Exercise can be accessed. The top-right image shows an example of the various case
study examples used throughout the course. Discovery Elementary School is one particular zero
energy case study that is used in almost every module to illustrate the application of design
strategies presented in the course. The bottom-left image shows and example of video
testimonials from subject matter experts. These videos are used to share these experts’ insight
into suggested strategies for engineers and architects. The bottom-right image shows an example
of the illustrations that were used throughout the training course to provide a visual supplement
to the audio narration.

Task 2: Hosting
1. Original Task Description:

Partners will host training materials.
e Partners to host training materials on established e-learning sites.
e Partners may charge fee to participants for training to cover operational costs.
e Partners to manage process to provide continuing education credits for completion of
training.
e Partners to track training metrics of success and provide to NREL on an annual basis for
minimum of 5 years:
o Number of participants in training
o Quality of training as ranked by participants
o Results of in-training knowledge tests
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2. Explanation of Work Completed:

As of August 2020, training materials developed by NREL were delivered to Partner
Organizations for hosting on their respective e-learning websites. At their discretion, Partners
will charge a fee to access the training course on their platforms. Additionally, Partners will
provide continuing education credits by measuring learners’ successful completion of the course
using the Mastery Exercise developed by NREL as part of the delivered training materials.

Going forward, Partners have agreed to provide training metrics to NREL on at least an annual
basis for a minimum of 5 years. Quarterly reporting of these metrics will be provided in the first
year of hosting. The training metrics to be reported by Partners to NREL include:

e Number of participants in training

e Quality of training as ranked by participants

e Results on in-training knowledge tests

Links to select hosting platforms:
e https://www.usgbc.org/education/sessions/achieving-zero-enerqy-building-design-
12846187
e https://aiau.aia.org/courses/achieving-zero-energy-building-design
e https://elearning.ies.org/products/achieving-zero-energy-building-design-k-12-school-
buildings#tab-product_tab_overview
e https://myelearning.ashrae.org/local/catalog/view/product.php?productid=125

Task 3: Outreach
1. Original Task Description:

NREL and Partners will work collaboratively to promote training. NREL and Partners will be
notified of and be giving opportunity to review all publicity materials.

2. Explanation of Work Completed:

Collaborative outreach materials include a joint press release issued by ASHRAE on August 4,
2020. NREL will also produce an internal NREL Now article on the effort scheduled for release
the week of August 10, 2020. Messaging will be amplified by use of social media across all
partner organizations.

Links to promotional materials:
e https://www.ashrae.org/about/news/2020/new-advanced-energy-design-guide-course-
available-to-achieve-zero-energy-school-buildings
e https://www.usgbc.org/articles/path-zero-enerqy-
buildings?utm_source=linkedin&utm_medium=social&utm_campaign=education-
resources
e https://www.nrel.gov/news/program/2020/zero-energy-schools-elevate-expectations.html

Partners were also provided Power Point slide deck to promote effort internally (Appendix A).
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Reconciled Requirements for Technical Specifications

Crce e begin mses: dewsioprmest, e will deterrsins F i msre will bl
L thix uniarely
Cree s bagin camee deesicpreasy, we wil deterrain F o cosre wil Bl
e phix umirmiy
Oren e bagin mammae dwasinzrmary, e wil damerain F e o wil Sl
ureter this unimis

LEED - Spacic Courssr

SITES - Spmeifie Cosrm

WTLL - Spmcie Cromar

Commitment / Timeframe

< CRADA Task 1: Training Development
* Comphried by MR
CICRADA Task 2: Hosting
* Partrmrs will ot training matserisls on mtsisished slearring 5B
* Partrssrs mry changs fis o perticpant for training 1 cver cperetionel cot
* Partrmn will manage process b provids antinuing sducstion credita [CELs) for complstion
of training
* Partrers wil Frack Sraining iy of sucres ard provide 2o KREL on s guartery beh for s
minimum of § yran
+ B el pavclzwnen nrkning
" Doty ot trEsing [NL AR by pArtCBaTY]
Ty -
CICRADA Task 3: Outreach
* KREL and Partrer will werk collabaratively 8 promots aiing. MREL and Partnecs will be
reFed of and ke ghven opoortun By to review all cuklcity materias.
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Next Steps

» elearning to be hosted by professional organization partners through
CRADA agresrment
* Provide CEU credits
* Training metrics to be reparted hack o NREL/DOE:
* Kurrber o Particpan® in Sraining
v ysal ity of traduing as rarked by participants
* Wnuks o inbraining inowiese checks snd opsn.msed thought quations

» Increased demand for virteal learning due o OOVID-19 distancing
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