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U.S. DEPARTMENT OF Energy Efﬁciency &

Housekeeping Items ENERGY Renewable Energy

Two Options for Audio (select audio
mode):
1. Listen through your computer.

Please select the “mic and speakers” radio button on the right hand audio pane
display

2. Listen by telephone.
Please select the "telephone” option in the right-hand display, and a phone

number and PIN will display.

3. Panelists - Please mute your audio device when not presenting

4. Technical Difficulties: Contact the GoToWebinars Help Desk:
888.259.3826
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Energy Efficiency &

Housekeeping (cont'd)

To ask a question:

Select the ‘questions’ pane on your screen and type
in your question.

If you are having difficulty viewing the materials through the
webinar portal, you may find PDF copies of the presentation
at the website listed here and you may follow along as our
speaker presents. Today’s webinar is being recorded and
the recording will be available on the DOE YouTube channel

within a few weeks.

http://energy.gov/eere/buildings/building-america-meetings#current

Buildings.Energy.gov
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Why Building Science Education = ENERGY

Energy Efficiency &
Renewable Energy

Better

Supply Product Market Buildings

System: on Shelf: Demand: Big Prize:
Workforce Better Consumers - $100s B
Competent Buildings and Savings

in Building > Comfort Transaction  Millions
Science > Health Process MMTCe
> Safety That Value * 100,000s
> Durability Better of Jobs
Buildings  National
Security
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U.S. DEPARTMENT OF Energy Efﬁciency &

Web|nar Agenda ENERGY Renewable Energy

Building Science Education
* Timeline

« Guidelines for Building Science Education
— Consistent Framework
— Building Science Education Solution Center
— Collective Impact Campaign
— Self Certification Process
— Actions:
« Self Certify!
* Provide Content!
* Race to Zero Student Design Competition
— Join us in 2017!

o Sales Tool
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U.S. DEPARTMENT OF Energy Efﬁciency &

BU||d|ng SCIenCe EdUCatIOn T|mel|ne ENERGY Renewable Energy

Building America
Building Science
Education Roadmap

>RACE TO

U5 DPEPARTMENT OF EMERGY

STUDENT DESIGN U.5. DERARTMENT OF EMERGY
COMPETITION D N1 Sales Tool
. P O Translzte cullding science technical terms
into & new language of value,

s
3

BUILDING SCIENCE EDU( JN SOLUTION CENTER

Guidelines for Building T

Science Education e
Movember 2015 . x

-~
2013

ling America Solution Center

CE Matzgar % Huarian
¥ Fumaran

Job Classification

ek o 1 image 1 paenrnd iy o

ENERGY roosuiznon—

Buildings.Energy.gov
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Energy Efficiency &

BU'Id'ﬂg SCIenCe EdUCatIOn Strategy Renewable Energy

Framework for
Consistent Competency

Full Integration with
Degree Programs

Value Understood
In the Market
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DOE Guidelines for
Building Science
Education

DOE ‘Race to Zero’
Student Design
Competition

DOE Sales Tool

Buildings.Energy.gov



Consistent Framework —
Career Classifications

1

2

U.S. DEPARTMENT OF

ENERGY

Career Classifications

3

Energy Efficiency &
Renewable Energy

4 5 6 7 8
High- Builder/ | Program/ | Transact. | Design/ | Building Home Building
School | Remodel | Project | Process | Construc. | Science | Energy Depart.
Ed. Pros Manager Pros Pros Pros Pros
Physics Builder Utllity Realtor A/E Degree Forensics Auditors Code Offic.
GC/Forem. | Energy Eff. Appraiser Lic. Arch. QA Envel. Perf Assess
Remodeler Maint. Pro Home Insp | Mech. Eng. QA M&E
Insulater Facil. Man. Insurers Civil/Struc.
HVAC Lenders Mat. Sci.
Plumber Designers
Home Perf. Landscape
Const. Man
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Consistent Framework —

Building Science Skills

1
Integration of
Whole-Bldg. Sys.

1.1 Performance

U.S. DEPARTMENT OF

ENERGY

Building Science Skills

2
Building Science
Principles

3
Operations &
Maintenance

Energy Efficiency &
Renewable Energy

4
Building
Testing

2.1 Heat Transfer

1.2 Life-Cycle Cost Eff.

2.2 Material Selection

1.3 Disaster Resistance

2.3 Moisture Transport

|.4 Int. Design & Const.

2.4 Control Layers

1.5 Quality Management

2.5 Convective Transprt.

1.6 Bldg/Energy Model'g

2.6 Hygrothermal Anal.

1.7 Cost Trade-Off Anal.

2.7 HVAC Systems

2.8 HVAC Inter. w/Struc.
2.9 Fenestration

2.10 Plumbing Systems

2.11 Electrical Systems

2.12 Lgting & Appliances

2.13 Indoor Air Quality

2.14 Control/Automation

9 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market

3.1 User Interface/Cont.
3.2 Preventative Maint.
3.3 Replacement/Renov.

4.1 Commissioning
4.2 Diag. & Forensics
4.3 Perf. Mon./Assess.
4.4 Ntl. Codes & Stds
4.5 Cert. Programs

Buildings.Energy.gov



Consistent Framework — Energy Efficiency &
Proficiency Levels R

Create
(Design)

Evaluate
Building (Synthesis)
Science Analyze

Proficiency GQUENEIS))
Based on 3 Apply
Blooms (Application)

Taxonomy 5 Understand
(Comprehension)

Remember
(Knowledge)
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Consistent Framework — us. DEPARTMENT OF | Fnergy Efficiency &

Proficiency Level Relative Rigor ~ ENERGY | renevavieeners

o>
“

Creats

Ol

Evaluate
N Analyze
W Apply
B Understand

B Remembear

g - -
Relative Rigor

- - g -~ - -~ f e
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Consistent Framework - us. DEPARTMENT OF | Fnergy Efficiency &
Building Science Education Matrix

ENERGY Renewable Energy

Mechanical Work in
ineer Guideline Progress

Building Science Education Matrix v10
'WORKFORCE CLASSIFICATION
Proficiency Levels:
1 = Remember (knowledge)
2 = Understand (comprehension)
3 = Apply (application) aya
4 = Analyze [analysis) ‘ﬁ&& P, o L/ o .
5 = Evaluate (sylnlheslsl Q«‘g\ ‘3)*@3‘
6 = Create (design) L e . ~ . [ < B & [ = = S v S = = = e b= ~ [ = = [ =
1. Integration of the Whole-Building System
3. Performance: Energy, 1 2 5 2 5 5 4 4 3 5 3 3 3 3 5 2 3 6 6 5 6 6 4 6 6 5 4 4 3
b. Life Cycle Costy 2 5 5 2 4 4 4 4 2 5 3 5 1 4 3 3 4 6 6 5 6 6 4 6 6 1 1 1 5 2
< Dizaster Rech 2 2 4 2 4 2 3 4 3 4 3 3 2 3 4 4 3 6 5 5 6 6 4 5 6 3 3 3 4 3
2 2 5 2 3 4 3 4 2 4 2 3 2 2 3 2 1 5 L 4 3 3 5 3 5 5 4 4 2 5 3
2 2 6 2 6 6 6 5 4 3 2 4 2 2 4 2 2 5 4 5 5 3 5 4 6 5 4 4 2 5 3
2 2 3 2 3 4 2 4 3 6 1 3 2 2 3 2 2 6 3 5 4 3 5 3 4 5 4 4 3 5 2
2 2 5 2 4 4 4 5 3 3 2 5 3 4 3 2 2 5 3 4 4 4 5 3 5 5 4 4 2 5 2
4 2. Building Scie
o Conrection] 1 2 3 2 5 4 2 4 3 4 3 2 2 2 4 2 1 5 4 6 3 6 4 2 3 6 4 4 3 5 3
E ychrometrics) 1 2 4 2 4 4 2 4 3 4 3 2 2 2 4 2 1 5 5 5 4 6 5 3 4 6 4 4 3 5 3
= 1 2 4 2 4 4 3 4 3 5 3 2 2 2 4 2 1 5 5 6 3 6 5 2 4 6 4 4 3 5 3
= 1 2 3 2 4 2 2 4 3 5 2 2 3 3 4 2 2 5 5 4 3 6 5 1 4 5 4 4 3 5 3
8 . Salar Gain) 1 2 5 2 5 4 2 4 3 5 3 2 2 2 4 2 1 6 o 4 3 6 6 1 5 6 5 5 3 5 3
E F. Hygrothermal 1 2 3 2 4 2 2 4 1 4 1 1 1 1 2 2 1 6 3 3 3 6 5 1 3 6 4 4 3 5 3
ﬁ 9- HYAC System; ion) 2 2 3 2 3 6 3 4 4 4 3 2 3 3 4 2 2 6 4 6 3 3 4 3
o k. HYAC interac 2 2 3 2 3 5 3 4 3 4 3 2 2 2 4 1 1 5 4 6l 2 5 4 1 3 6 3 4 3 5 3
g i- Feaestration 2 2 3 2 3 4 2 4 3 5 3 2 2 3 4 3 2 6 5 4 4 5 2 4 6 4 4 3 5 3
é i- Plumbing Syt 2 2 3 2 2 3 6 4 3 4 3 2 2 2 4 2 2 6 5 3 4 3 2 3 5 4 4 3 4 3
=1 2 2 2 2 2 3 2 3 3 2 3 2 2 2 4 2 2 5 3 3 4 3 2 3 4 3 4 3 4 3
: 2 2 3 2 2 3 3 4 4 4 3 4 3 2 3 2 2 4 4 1 2 5 3 2 5 3 3 3 4 3
% m. Indoor Enrir [+ comfort, Health, Safety) 2 2 4 2 4 5 3 4 4 5 3 2 3 2 4 1 2 5 6 2 4 4 1 4 5 4 4 3 4 3
ot . Control{Axtor 2 2 3 2 2 5 2 4 3 3 3 4 2 2 2 2 2 5 5 1 1 4 1 3 5 3 3 3 4 3
3. Operations
3. User interfac, 3 2 4 2 2 5 2 4 2 3 3 2 3 2 4 1 1 3 1 1 4 2 5 4 4 4 3 4 2
3 2 3 2 2 3 4 3 2 3 2 3 2 1 4 2 4 3 4 4 4 4 3 4 2
2 2 4 2 5 4 5 3 3 3 4 3 3 4 2 2 5 6 4 1 5 3 4 5 4 4 3 4 2
4. Building T
1 2 4 2 4 5 3 5 3 4 2 2 2 2 3 2 6 6l 3 1 a4 1 s 5 5 5 4 5 3
b. Diaguostics & For: 1 2 3 2 a4 5 a s 3 a4 3 2 2 2 a4 3 1 5 s 3 1 3 2 a 5 5 5 4 5 2
< Performance m 2 2 3 2 a4 5 2 5 3 4 3 3 2 3 a 1 6 sl 3 1 a 1 a 5 5 5 4 5 2
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Consistent Framework — us. DEPARTMENT OF | Fnergy Efficiency &

Sample GL“de“ne ENERGY | renewable Energy

e . . . . Topic Proficiency Level Checkbox
Building Science Education Guidelines e
Building science principles related to the enclosure Average =3
for \ )] eChan lcal Eng ineers i[{eajtttsn;fa (cor::'eft:’]ilorl?gondumon andradiation) g E
. . . . . oisture transport o fliqui
A summary ofthe proficiency levelsl_forﬂ_le core comp gterges are displayedinthe gra_pln_cbelow. Convective air transport due to pressure differences 6 0
For each core competency level describedin this checklist, it is assumed that the organization or Material selection (IAQ, thermal mass, moisture) 4 0
studentis proficient in thelevel described, aswell as all the cognitive levels below thatlewvel. i i, .
Controlslayers (heat, vapor, water, air and solar gain) 4 O
Hygrothermal analysis 3 O
Average Mechanical Engineer Proficiency Levels HVAC systems (heating, cooling and ventilation) ] O
HWVAC interactions with the enclosure 6 O
Integration of the Whale-Building Fenestration considerations 3 O
System Plumbing systems (heating, distribution, conservation) 5 O
I s Electrical systems 3 O
Buiding scence Frinclp Lighting/appliances and miscellaneousloads 4 O
Operations and Mantenanee l[ndo or environmental quality (temperature uniformity and 6 O
indoorpollutants)
Buiding Testng Control/automation systems 5 O
:; ll_ , ; ‘.1 _:, :5 Operations and maintenance Average =6
Remember BPRY ayze B e User controls {ex: themmostat) 6 O
Preventative mamtenance (ex: cleaning air filters) 5 O
Determination of appropriate replacement choices 6 O
As the entity responsible for managing home energy certifiers, a mechanical engimeer should be o B B i B
proficient in the following categories: lémldmg testing and certification Aver:ge =3
. . T o K ommissioning
Topic Proficiency Level Chec x Diagnostics and forensics 3
. g - Monitoring 6
Integration of the whole-building system Average=3 .
Simultaneous consideration of energy, durability, 13 O Natlpnal (FOdES and standards 3
comfort andTAQ Certification programs 3
Anmualized cash flow 6 O
Building techniquesrelated to natural and man-made 5 O
dizasters
Integrated design and construction 4 O
Quality management 5 O The mechanical engineer certification body has incorporatedall
Building energy modeling 5 O ofthe relevant imformation in the above checklist into their traming materials.
Costtrade-off analysis (optimized first costs) 4 O

Signature

* Tha avarags laval shown hars is tha whols numbaerthat bast raprasents ths combination of individual scores
from sach sub-catagory

13 | INNOVATION & INTEGRATI Transforming the Energy Efficiency Market



Consistent Framework —

ENERGY

Sample Guideline Comparison

Energy Efficiency &
Renewable Energy

Average Mechanical Engineer Proficiency Levels

Integration of the Whole-Building
System

Building Science Principles
Operations and Maintenance

Building Testing

o 1 2 3 4 5 B
Remember Apply Evaluate
Understand Analyze Create

Average Appraiser Proficiency Levels

Integration of the Whole-Building
System

Building Science Principles
Operations and Maintenance

Building Testing

o 1 2 3 q 5 11
Remember Apply Evaluate
Understand Analyze Create
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U.S. DEPARTMENT OF

MOVlng Forward ENERGY Energy Efficiency &

Renewable Energy

(Online Solution CentD 2. Collective Impact Campaign*

.

 Audience: professors and ° Target Partners: Educational
trainers Institutions (small programs to
. big universities)
« Easy access to consistent, peer

: . : » Easy access to official
reviewed training materials oartners for students

*Kania and Kramer, Stanford Social Innovation Review, 2011
15| INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market
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Building Science Education Solution Center
Engine

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

1.1: Performance: Energy, Durability, Comfort, IAQ
1 1.2: Life-Cycle Cost-Effectiveness Analysis

1.3: Disaster Resistance/Resiliency

Integration of
Whole-Building
System

1.4: Integrated Design and Construction

1.5: Quality Management

1.6: Building and Energy Modeling

1.7: Cost Trade-Off Analysis

2.1: Heat Transfer (Conduction, Radiation, Convection)
2.2: Moisture Transport (Liquid, Vapor, Pxychron

- ll ‘

2.3: Convective Mass (ai

Level 1:

Identify and
state the units
for: heat flux,

heat rate,
thermal
conductivity,
temperature
gradient,
emissivity, heat
transfer
coefficient

Level 2:

Define key
terms including
conduction,
convection,
radiation,
energy, steady
state.

Level 3:

Calculate heat
transport,
conductivity,
area or
temperature
difference
through a solid
using Fourier’s
law.

Level 4:

Draw a heat
transfer
diagram that
shows each
mode of heat
transfer in
context with the
geometry

Level 5:

Determine the
mode of heat
transfer most
important or
likely to occur in
a system if
given
information
about the
substances/
processes
involved.

Design an
integrated
hybrid thermal
envelope

2. Building Science Principles - 2.1 Heat Transfer

16 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market
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Building Science Education Solution Center

Content

1

Integration of
Whole-Building
System

2

Building Science
Principles

3

Operation & Maint.

4

Building Testing

17 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

1 2 3 4 5 6

: Performance: Energy, Durability, Comfort, IAQ

: Life-Cycle Cost-Effectiveness Analysis

Career=Specific
Content
RELGUideline:
Mechanical-Engineer

: Disaster Resistance/Resiliency

: Integrated Design and Construction

: Quality Management

: Building and Energy Modeling

: Cost Trade-Off Analysis

: Heat Transfer (Conduction, Radiation, Convection)
: Moisture Transport (Liquid, Vapor, Pxychrometrics)
: Convective Mass (air) Transport (Pressure/Flow)

: Material Selection (IAQ, Thermal Mass, Moisture)

: Control Layers (Thermal, Vapor, Water, Air, Solar Gain)
: Hygrothermal Analysis

: HVAC Systems (Heating, Cooling, and Ventilation)

: HVAC Interactions with Enclosure

2.9: Fenestration

2.11: Electrical Ssytems

2.12: Lighting/Appliances and Miscellaneous Loads

2.13: Indoor Envir. Quality (Thermal Comfort, Health, Safety)
2.14: Control/Automation Systems

3.1: User Interface and Controls

3.2: Preventive Maiantenance

3.3: Replacement and Renovation

4.1: Commissioning
4.2: Diagnostics and Forensics

4.3: Performance Monitoring/Assessment

Buildings.Energy.gov



- ENERGY.GOV LOG OUT | MY ACCOUNT
Office of Energy Efficiency & Renewable Energy m

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

BUILDING SCIENCE EDUCATION SOLUTION CENTER

pr < ©

AUGUST 17, 2015
Disaster Reslllencs - Analysis

Help
AUGUST 17, 2015

Find Your Teple By:
Cost Trede-Off Analysis - Knowledge

Job Classification
AUGUST 17, 2015

Bullding Science Topic Commissioning - Understand

Find Partners By:

More Guides £
Interactive Map
RECENTLY ADDED CONTENT
Resources! AUGUST 17, 2015
Removable Interior Storm Windows
Video Directory
e Job Classification P —
Click on the image above to find content organized by Job classification. Examples inciude mechanical engineer, Taped insulating Sheathing Dralnage Panes
Fres Reading Material appraiser, homa performance contractor, code official and many more!
READ MORE 0 =cas o o, o AUGUST 17, 2015
) 0008 ®  iciwncnin

The Building Science Education Solution Center provides complete, accurate training material and curriculum for a full
range of building-related professions. New to the BSE Solution Center? Visit our webinar for detailed information and
a tour of the BSE Solution Center.

As a community-driven tocl, we welcome your comments on how o continuously Improve the Solution Center.
Educators and professors should register to unlock assessment questions and practice problems.

4 U.5. DEFARTMENT OF

Carears & Internships | EERE Homs | Contact EERE




" ENERGY.GOV LOG OUT | MY ACCOUNT
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Homs Job Classifications
About Click on the component for a list of corresponding component subcategories. Select on subcategory to display a list of related Guides.
Help
Find Your Topic By: DESIGN & Y T
Kl (conswrucrion’ W /Y, rreneicion . W (<TG G20 s
Joh Classification PROFESSIOMNALS s . i

Building Scianca Topic
Find Partners By: Architect
Interactive Map

BUILDING
Mechanical Engineer SCIENCE
Job Classification

PROFESSIONALS

Civil Engineer

Raesources:
Video Directory Landscape Architect
e Material Science ;_J jc}o- ;
Free Reading Material Engineer - L

U.S. DEPARTMENT OF

ENERGY promame|

Office of Energy Efficiency & Renewable Energy ABOUT THIS SITE ENERGY DEPARTMENT FEDERAL GOVERNMENT
Forrestal Building Web Policies Budget & Performance The White House

1000 Independence Avenue, SW = Directives, Delegations & USA.gov

Requirements

Washington, DC 20585 Mo Fear Act



" ENERGY.GOV LOG OUT | MY ACCOUNT
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home Mechanical Engineer Checklist
About » Building Science Principles
Help

» Integration of the Whole-Building System

Find Your Topic By:

L » Operations and Maintenance

Building Scisnca Topic » Building Testing and Certification
Find Partners By:

Interactive Map

Job Classification
Resources;:

Video Directory

Case Studies

Free Reading Material

U.5. DEPARTMENT OF

f@ ENERGY Careers & internships | EERE Home | Contact EERE

Office of Energy Efficiency & Renewable Energy ABOUT THIS SITE ENERGY DEPARTMENT FEDERAL GOVERNMENT
Forrestal Building Web Policies Budget & Performance The White House

1000 Independence Avenus, SW Privacy Direcgtvas, Delegations & USA.gov
X Requirements
Washington, DC 20585 Mo Fear Act
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SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home Mechanical Engineer Checklist
About » Building Science Principles
Help

» Integration of the Whole-Building System

Find Your Topi !
! i Heat Transfer

b Gk liaatin Moisture Transport
Convection Mass (air) Transport
Building Sciance Topic Material Selection
Control Layers
Find Partners By: Hygrothermal Analysis
HVAC Systems
inmomnion M " ions with the Enclosure
Job Classification
oG-yt MS
G Electrical Systems
Lighting, Appliance, and Miscellaneous Loads
Video Directory Indoor Environmental Quality

Control/Automation systems
Case Studies

» Operations and Maintenance
Free Reading Material

» Building Testing and Certification

U.5. DEPARTMENT OF

f@ ENERGY Careers & internships | EERE Home | Contact EERE

Office of Energy Efficiency & Renewable Energy ABOUT THIS SITE ENERGY DEPARTMENT FEDERAL GOVERNMENT
Forrestal Building Web Policies Budget & Performance The White House

1000 Independence Avenus, SW Privacy Directives, Delegations & USA.gov

Washington, DC 20585 Mo Fear Act B




" ENERGY.GOV LOG IN | REGISTER
Office of Energy Efficiency & Renewable Energy Q]

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC » Training Modules » Heal Transfer - Synthesis

BUILDING SCIENCE EDUCATION SOLUTION CENTER ~ Automatic or manual
proficiency level filter

. Fenestration
About Lecture Notes Teaching Materials Problem Sets Fenestra tion (Ie win dOWS an d
Help skylights) provide our homes

Proficiency Level 1: Remember L
Find Your Toplc By: with light, warmth, and

Define key terms including u-factor, NFRC label, SHGC, VT, air leakage, and LSG. ventilation. When proper|y
Job Classification H H
Describe different window operation methods and be prepared to comment on air leakage implications. deSIQned’ .S.eIeCteFI and InSta”ed’
Building Sclence Topic o energy-efficient windows can
Proficiency Level 2: Understand help minimize heating, cooling
Find Partners By: . . ; ’
Describe types of window frames and glazing including low-e, tinting, and reflective coatings and Ilghtlng COStS, while
Intaractive Map improving comfort for building
D ibe that light t itt i ed and rated.
b Elassfieation escribe ways that sunlight transmittance is measured and rate occu pants.
P — Explain distinguishing features of each of the primary glazing types including tints, low-e, etc. —
Video Directory Proficiency Level 3: Apply Level 1: Remember
Cons Studiss Sketch the primary components of a window and describe the role that each plays (frame, panes, sill, etc.). Level 2 U nderstand

Free Rasding Material Proficiency Level 4. Analyze

Level 3: Apply

Classify window performance for specific regions using information from the NFRC label.

Explain the importance of u-factors in predicting window performance. Level 4 An a Iyze

Proficiency Level 5: Evaluate

Level 5: Evaluate

Select the best window system for specific orientations and geography.

Level 6: Design

U.5. DEFARTMENT OF
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Office of Energy Efficiency & Renewable Energy Y

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC » Training Modules » Heal Transfer - Synthesis

BUILDING SCIENCE EDUCATION SOLUTION CENTER

. Fenestration

About Leaming Objective || Teaching Materials Problem Sets . . .
Fenestration (i.e. windows and

skylights) provide our homes
with light, warmth, and

el Proficiency Level 1: Remember

Find Your Tople By:

Fenestration — Key Terms - Remember ventilation. When properly
Job Classification . .
Fenestration — Primary Window Components - Remember designed, selected and installed,
Building Sclence Topic energy-efficient windows can

Proficiency Level 2: Understand help minimize heating, cooling
Find Partners By: ’ ’

Fenestration — Window Types - Understand and lighting costs, while
niersctive s _ _ _ improving comfort for building
Fenestration — Physical Measurements and Rating Labels - Understand
Job Classification occupants_
Renourses: Fenestration — Distinguishing Features - Understand —
Video Directory Proficiency Level 3: Apply Level 1: Remember
Case Studles Fenestration — Correct Window Installation Methods -- Apply Level 2 . U nderStand
Free Rasding Material Proficiency Level 4: Analyze
Fenestration — Window Performance - Analyze Level 3: Apply

Fenestration — Importance of U-Factors - Analyze Level 4 Analyze
Proficiency Level 5: Evaluate
Level 5: Evaluate

Fenestration — Primary Window Components - Evaluate

Level 6: Design

U.5. DEPARTMENT OF
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SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC » Training Modules » Heal Transfer - Synthesis

BUILDING SCIENCE EDUCATION SOLUTION CENTER

. Fenestration
" Leaming Objectives Lecture Notes Problem Sets ) ) .
Fenestration (i.e. windows and
Hel i i
¢ Videos That Explain High Performance Glass Sky“g.htS) prOVIde our homes
Find Your Toplc By: Y] with _Ilght, warmth, and
o Claseifiatl This series of videos explains everything from basic types of windows, to the physics associated with cold ar ventilation. When properly
L+ ass Li 1] . . .
window performance. designed, selected and installed,
Building Science Topic _ energy-efficient windows can
Find Pariners By, Glazing Type Handout o help minimize heating, cooling,
and lighting costs, while
interactive Map This handout can be altered to provide the basis for a homework problem. improving Comfort for- bUIldIng
Job Elassiication occupants.
Videos
Resources: g
Daylighting .
Video Directory Level 1: Remember
This video describes how to encourage daylighting design in buildings to save on energy costs associated w
ose Studies antng Level 2: Understand
Free Reading Msteria! Window U-Value Calculation
] @ Level 3: Apply
This video describes how window U-value is calculated.
Level 4: Analyze
Thermal Conductivity and Thermal Resistance
l Level 5: Evaluate
This video describes how to calculate thermal conductivity and thermal resistance of building components.
Level 6: Design

U.5. DEPARTMENT OF
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SERVICES EFFICIENCY REMEWABLES  TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC » Training Modules » Heal Transfer - Synthesis

BUILDING SCIENCE EDUCATION SOLUTION CENTER

. Fenestration

Leaming Objectives Lecture Notes Teaching Material |Pr0blemSets . . .
Aoet Fenestration (i.e. windows and

skylights) provide our homes
with light, warmth, and
ventilation. When properly

ob Classification designed, selected and installed,

Improving Window Performance

Building Sclence Topic _ _ _ _ _ energy-efficient windows can
Which of the following options would NOT improve the performance of a window? e . .
help minimize heating, cooling,

Hel
" Appropriate Use of Low-E Coatings

Find Your Tople By: Should Low-E coatings be used in a hot climate area?

Find Partners By:

(a) Increase airtightness of a window and Ilghtlng COStS, Whl|e
iersete e (b) Increase the number of glass panes. improving comfort for building
Job Classification (c) Increase the thermal performance of the window frame. occupa nts.

Resources: (d) Increase the thickness of glass. —
Video Directory Level 1: Remember

NFRC Label Information
Case Studies List 3 window performance measures that appear on an NFRC label? Level 2 U nd e rSta nd

Free Reading Material

Advantage of Inert Gas in Windows Level 3: Apply

Type of Problem: Homework .

One of the advantages of a window assembly that uses an inert gas in the air gap is: Level 4 ' An a Iyze
(a)Inert gases are not explosive. Level 5 . Eval u ate
(b)The inert gas acts as an insulator and reduces the heat transfer through the window.

(c)These windows can use single pane glazing. Level 6 Des'g n

(d)Windows with inert gases are low cost.

U.5. DEPARTMENT OF
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BUILDING SCIENCE EDUCATION SOLUTION CENTER

e Landscape Architect Checklist
About » Building Science Principles
Help

» Integration of the Whole-Building System

Find Your Topi !
! i Heat Transfer

b Gk liaatin Moisture Transport
Convection Mass (air) Transport
Building Sciance Topic Material Selection
Control Layers
Find Partners By: Hygrothermal Analysis
HVAC Systems
iotananiive Men " ions with the Enclosure
Job Classification
oG-yt MS
G Electrical Systems
Lighting, Appliance, and Miscellaneous Loads
Video Directory Indoor Environmental Quality

Control/Automation systems
Case Studies

» Operations and Maintenance
Free Reading Material

» Building Testing and Certification
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SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES »

Home » Efficiency » Building » BSESC » Training Modules » Heat Transfer - Synthesis

BUILDING SCIENCE EDUCATION SOLUTION CENTER  Automatic or manual
proficiency level filter

- Fenestration

About Learning Objectives Lecture Notes Teaching Materals Problem Sets i . i
Fenestration (i.e. windows and

Help skylights) provide our homes

Proficiency Level 1: Remember Y
with light, warmth, and

Define key terms including u-factor, NFRC label, SHGC, VT, air leakage, and LSG. ventilation. When properly

Describe different window operation methods and be prepared to comment on air leakage implications. deSIQnedf’f SeleCted and InSta"ed’
Bullding Sclence Topic o energy-efficient windows can
Proficiency Level 2: Understand gy_ . . .
help minimize heating, cooling,

Describe types of window frames and glazing including low-g, tinting, and reflective coatings and ||g ht|ng costs, while

Find Your Tople By:

Job Classification

Find Partners By:

Intaractive Map _ _ o improving comfort for building
Describe ways that sunlight transmittance is measured and rated.
Job Classification occupants.
P —— Explain distinguishing features of each of the primary glazing types including tints, low-e, etc. _
Video Directory Level 1: Remember

Case Studles P | Level 2: Understand

Free Reading Material

Level 3: Apply

Level 4: Analyze

Level 5: Evaluate

Level 6: Design

U.5. DEFARTMENT OF



U.S. DEPARTMENT OF

MOVlng Forward ENERGY Energy Efficiency &

Renewable Energy

1. Online Solution Center 2. Collective Impact Campaign* >

)

 Audience: professors and ° Target Partners: Educational
trainers Institutions (small programs to
. big universities)
« Easy access to consistent, peer

: . : » Easy access to official
reviewed training materials oartners for students

*Kania and Kramer, Stanford Social Innovation Review, 2011
29 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market
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Energy Efficiency &

Collective Impact Campaign Renewable Energy

Collective Impact:

The commitment of a group
of important actors from
different sectors

to a common agenda

for solving a specific social
problem.

“Collective Impact” by John Kania and Mark Kramer
Stanford Social Innovation Review, Winter 2011

30 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



Collective Impact Campaign Energy Efficiency &

Types of Partnerships Renewabie Eneroy

Trade Associations
* Licensing Exams
« Continuing Education

Universities/Colleges
 Existing curriculum infusion
* New classes

« Structured minor

« State Licensing Exams

General Public
« High Schools

31| INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



Collective Impact Campaign us oeparTMenTOF | Energy Efficiency &

What Does Success Look Like? D

Silver Level Partnerships

 Memorandums of Understanding with various trade associations
and higher level education institutions

 Inteqgrate ldeline content into one class
Content used on websi@

PRl s 61 Lndcn\undm Ao
4]
A dum o
e B i

chlh i

o Nortom g, ST

il s \\‘ﬁ“‘m“-m s ’::::‘,,. e
atigns! e Treps e

— s

o M O U S \m;f:“:\:‘;:‘r::‘;‘_m ;rt::‘:;::;::\: supdation
* Integrated guideline content
In at least three classes

Platinum Level

« MOUs

« Fully integrated Guidelines
« Self-certified program

* New minor for a program
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Progress

Sllver Level Partners

THE APPRAISAL FOUNDATION

Authorized by Congress as the Source of Appraisal
Standards and Appraiser Qualifications

University é

: of Portland
UNIVERSITY OF MINNESOTA Shiley School of Engineering

MOU'’s in Progress
 Virginia Tech
« RESNET
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Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY

RENEWABLES TRANSPORTATION

ABOUT US

OFFICES »

LOGIN | REGISTER

Home =» Efficiency » Building » BSESC » Find Partners By: » Partners A-Z

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home

About

Help

Find Your Tople By:
Jab Classification
Building Sclence Topic

Find Partners By:
Interactive Map
Job Classification

Resources:
Video Directory
Case Studles

Free Reading Material

U.5. DEFARTMENT OF

Partners Map
hm

BUILDING TYPE

Residential (6)
Both (4)

Commercial (4)

JOB CLASSIFICATION

Material Science Engineers (2)
Mechanical Engineers (2)

Appraisers (1)
Builders/Remodelers (1)
Civil and Structural Engineers (1)

PARTNERSHIP LEVEL

Silver (4)




- ENERGY.GOV

Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY

RENEWABLES TRANSPORTATION ABOUT US OFFICES »
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BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home

About

Help

Find Your Tople By:
Job Classification
Building Sclence Topic

Find Partners By:
Job Classification

Resources:
Video Directory
Case Studles

Free Reading Material
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Partnhers A-Z

Cold Climate Housing Program - University of Minnesola

The Cold Climate Housing Program (CCH) is an information and education program that
promotes the idea of the "house as a system.”

Dr. Heather Dillon
Heather Dillon is a professor at the University of Portland, in Portland, OR. She teaches

building science to undergraduate mechanical engineering students.

Guardian Industries Corporation

Shiley School of Engineering - University of Portland

The University of Portland is a thriving community of over 5,000 students, faculty and staff
located on a bluff overlooking the booming metropolitan city of Portland, Oregon.

The Appraisal Foundation
The Appraisal Foundation (Foundation) is the nation’s foremaost authority on the valuation

profession.

The Energy and Environmental Building Alliance

The Energy & Environmental Building Alliance (EEBA) provides an invaluable platform for
insight, collaboration and education.

BUILDING TYPE

Residential (6)
Both (4)

Commercial (4)

JOB CLASSIFICATION

Material Science Engineers (2)
Mechanical Engineers (2)

Appraisers (1)
Builders/Remodelers (1)

Civil and Structural Engineers (1)

PARTNERSHIP LEVEL

Silver (4)
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Homa

About

Help

Find Your Tople By:
Job Classification
Bullding Sclence Topic

Find Partners By:
Interactive Map
Job Classification

Resources:
Video Directory
Case Studies

Free Reading Material
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Shiley School of Engineering - University of Portland

The University of Portland is a thriving community of over 5,000 students, faculty and staff located on a
bluff overlooking the booming metropolitan city of Portland, Oregon.

Featured Story: University

“The University of Portland’s Shiley School of Engineering recognizes that the high performance building of Portland
industry is a growing field. Our School is excited to partner with the Pacific Northwest National

Laboratory to bring awareness to these job opportunities and support the Department of Energy’s Guidelines for Building Science Education.
Thanks to Dr. Heather Dillon of the Mechanical Engineering program, who helped develop this partnership, our students will be some of the
first in the country to have access to the world-class teaching materials available through PNNL and DOE ®

Dean Sharon Jones — Shiley School of Engineering

Partner Website: hitp://engineering.up.edu/

Carears & Internships | EERE Home | Contact EERE



U.S. DEPARTMENT OF Energy Efﬁciency &

ACtion: Self Certify! Beta LaunCh ENERGY Renewable Energy

« Step 1 — Find the appropriate checklist in the
Guidelines for Building Science Education

http://www.pnnl.gov/main/publications/exter
nal/technical_reports/PNNL-24143.pdf

« Step 2 — Compare your program against this checklist

.y e . . . . Topic Proficiency Level Checkbox
Building Science Education Guidelines o o B
N N ted to the encl Average=5 ﬁ
for Mechanical Engineers Heat tion, endradiation) 6
) Moisture transport of liquid O

A summary ofth levels! forth P playedinthe graphic below.
For each core competency level describedin this checklist, it is assumedthat the organization or
studentis proficientin the level described, aswell as all the cognitive levels below thatlevel.

Convective aiz transport due to pressure differences
Material selection (IAQ, thermal mass, meisture)
Contrelslayers (heat, vapor, water, air and solar gain)

Hygrothermal analysis
Average hanical Engit Proficiency Levels HVAC systems (heating cooling and ventilation)
HVAC interactions with the enclosure
Integration of the Whole-Building Fenestration considerations
m Plumbing systems (heating, distribution, conservation)

Electrical systems
Lighting d load
Indoor environmertal quality (temperanue unifommity and

BuBding Scence rincipies

‘Operations and Maimenance

O o <o =< o [

indoorpollutants)
sulding esting Control'automation systems
o 1 2 3 s 5 s Operations and maintenance Average=6
RS tong T mnayz T e User controls (ex: thermostat) 6 O
Preventative maintenance (ex: cleaning air filters) 5 O
Determination of appropriate replacement choices 6 O
As the entity ible for ma gy certifiers, a ical engineer shouldbe o 3 o B
proficientin the following categories Building testing and certitication Average =3 O
3 I ommissioning
Topic Proficiency Level Checkbox Diagnostics and forsnsics 5 ]
- _ Monitoring 6 0
f the whol 3 Average=5
Simultancous consideration of energy, durability, F; ﬁ National codes and standards 3 g
comfert and[AQ Certification programs 3 O
Annualized cash flow 6
Building techniquesrelated to natural and man-made 5
disasters
Integrated design and construction 4 O
Quality managemert 5 O The engineer bod:
Building energy modeling 5 O of the relevant mformation in the above checKist into their training materials
Cost trade-offanalysis (optimized first costs) 4 O
Signature
“Th g2 leval shovm hara i ivation of individual scores
from sach sub-category
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Energy Efficiency &

ACtion: Self Certify! (Beta LaunCh) Renewable Energy

« Step 3 — Determine if there is anywhere you can add
building science content to one class or many?

« Step 4 — Choose your desired partnership level
— Silver: Guideline content in one class or content used on website
— Gold: Guidelines content in three classes
— Platinum: Fully integrated Guideline content

« Step 5 — Contact Cheryn Metzger
(cheryn.metzger@pnnl.gov) with a scanned copy of the
filled out guideline. If both parties agree to mutually
appropriate partnership, a process will be started to sign
MOU with DOE and add partnership content to website.
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Energy Efficiency &

Action: Provide Content! Renewable Energy

* Preferred Submission:
All aspects of a core competency subject (ex. Fenestration), and
a given proficiency level (ex. Level 5 — Evaluate) as it appears
on the website.

« Learning objectives

Lecture notes

Teaching materials

Problem sets

“Primary Image”

* Priority:

Lecture notes and problem sets are particularly needed
« Caution:

MVideos, images, tables, text, and problem sets from published
textbooks are not allowed!!!
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Energy Efficiency &

Renewable Energy

DOE Guidelines for
Building Science
Education

Framework for
Consistent Competency

DOE ‘Race to Zero’
Student Design
Competition

Professional Degree
Program Integration

Value Understood

: DOE Sales Tool
In the Market
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Energy Efficiency &

RaCe tO ZerO (RTZ) VlS'On Renewable Energy

Inspire and develop the next generation of

building science professionals

Advance and enhance building science

curriculum at universities

[ W e : e | i -
41 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



Energy Efficiency &

Race to Zero Overview Renewable Energy

» Configuration:
— Annual Competition (Starting 2014)
— Designed for Easy Integration in Existing Courses
— Collaborative Teams

* Goals:
— Building Science Training
— Market Ready Solutions (Design + Cost)
— Comprehensive Building Science Integrated Design

 Event:

— NREL Two-Day Event
— Expert Juror Presentations
— Career Connections
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RTZ 2016 Team Distribution Renewable Energy

301 Students
e 25 Universities
e 31 Teams *

x
* Fok
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Prairie View
A&M
University

Urban
Single-Family
Contest
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RTZ 2016 Grand Winner Design  ENERGY | renwesio Encry

Renewable Energy

Affordable zero ready

home for a historically
significant, low income
neighborhood.
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U.S. DEPARTMENT OF Energy Efﬁciency &

Building Science: Control Layers  ENERGY | renowavic Energy

el | N :
e W I AR =iy I
—l 0 I iwe N 0 [ljae N —l i It
= |j1il Bl e | i L i |
H — 1=k ':'Eﬁ| | '-’ﬁ — | B | '-’ﬁ— —
LA :jL' i L) ZﬂL ' LLRL
el I f
i= — | - Bi=
r = B | ._l_l_ — l_
Figure 37. Thermal Barrier Flgure 38. Vapor Barrier Figure 39. Water Barrier
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U.S. DEPARTMENT OF Energy Efﬁciency &

Building Science: Design Integration ENERGY |renewabie Eneray

26 Stud, 24" Q.G

" Gypsum Wall Board

5% High Density Cellulose
7A6" Huber ZIP System Sheathing
2 W BASF Neopro

o Furring Strips

.

ot Cement Lap Siding

9" 1-Jaist, 168" 0.C.
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. . e o Energy Efficiency &
Creative Solutions

ENERGY Renewable Energy

A SOLAR ENERGY GENERATION
 COMMUNAL GREENHOUSE

RAIN GARDEN
VEGETATED RAIN SCREEN "
RECLAIMED WOOD CLADDING ——e ‘I N
PV PANEL SHADING DEVICES Wl N NS
POUIR GAN D4R Wy g 5
| L B PASSIVE VENTILATION
= j
— EXTERIOR LIVING SPACE
_:!, )
hii ,:' 4 P | . _:i.‘~ _ ._'.fi. ) CONCRETE FLOOR THERMAL IMASS
N ' NNy e WHEELCHAIR ACCESSIBILITY
‘t% g

HIGH GLAZING RATIO ON SOUTH FACADE
SUPER INSULATED ENVELOPE
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U.S. DEPARTMENT OF Energy Efﬁciency &

Race to Zero Experience ENERGY | renewabie Energy

“This required me
to work with
industry
professionals and
to design with a
different mindset
than usual school
projects.”

2016 Race to Zero Participant
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Energy Efficiency &

Race to Zero Experience Renewable Energy

‘I had almost zero
knowledge In
everything | had to do
for this project.
Learning the material
In class then getting to
apply it in a real world
application was
amazingly helpful...”

2016 Race to Zero Participant
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Energy Efficiency &

Race to Zero Experience Renewable Energy

‘I am going to be
looking for a job in
building science/high
performance building.
| found out that this is
exactly what | want to
do because of the
Race to Zero.”

2016 Race to Zero Participant
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Energy Efficiency &

Race to Zero Experience Renewable Energy

“This competition is a
great opportunity to go
beyond reqular materials
and resources that are
introduced in the typical
classroom.”

2016 Race to Zero Participant
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= e U.S. DEPARTMENT OF = Eff . &
Join Us in 2017! ENERGY | renewavie nergy
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Energy Efficiency &

Valuable Education Resources e Sy

Monthly Webinar Series

= Partnering for Improved Building Science Education
— Good Housing Design, REM/Rate, BEopt, HVAC/IAQ, + more

 Building Science Training

— Seminar: Principles of high-performance homes taught
by renowned industry leaders

 REM/Rate software
« Expertise from industry sponsors

* Financial analysis tools >>>RACE TO
« Past winning presentations and designs ZERO
» Competition Guide
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Energy Efficiency &

201 7 RaCe tO ZerO Tlme“ne Renewable Energy

July 1, 2016

2017 Competition Guide released and team application open

November 1, 2016

Team application deadline: roster, $200, and 3-page design concept

August 2016 — February 2017

Webinars and building science training available

February 28, 2017

Project Progress Report and Building Science Training complete

April 4, 2017
Final Project Report Submittals due

April 22-23, 2017

Invited teams compete with presentations to jurors at NREL
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. . Energy Efficiency &
Join Us in 2017/ Renewable Energy

« Participate as a Team —
Applications Due November 1, 2016

http://energy.gov/eere/buildings/us-department-
energy-race-zero-student-design-competition

e Serve as Juror

» Participate in Career Connections n
* Promote the Competition

>>>RACE TO

ZERO

[ ContaCt: RaceTOzero@ee.doe.gov U.S. DEPARTMENT OF ENERGY

STUDENT DESIGN
COMPETITION
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Thank you to our 2016 Sponsors!

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

@‘\I Structural Insulated
Panel Association

O -BASF

We create chemistry

NORESCO

L Uaited Techaologies

>>>RACE TO

ZERO

U.5. DEPARTMENT OF ENERGY

STUDENT DESIGN
COMPETITION

QU POND

Tyvek.

American’
Chemistry
Council

The|Unico/System*

SmalHDuct Central Heating & Alr Conditioning

Spray Foam
Coalition
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Energy Efficiency &

Renewable Energy

DOE Guidelines for
Building Science
Education

Framework for
Consistent Competency

DOE ‘Race to Zero’
Student Design
Competition

Professional Degree
Program Integration

Value Understood

: DOE Sales Tool
In the Market AIes 100
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World-Class
Expert
Guidance...

Building America Solution Center _

BASC.energy.gov

F‘

A’“ il

...At Your
Fingertips



U.S. DEPARTMENT OF Energy Efﬁciency &

BASC Simple Interface ENERGY | reneuable Energy

Program Checklists Building Components

Apness guisles diﬂ-}d'l}.-' froorm checklists for Arcase guidt—.‘-ﬁ fear reee andd Existing homies
Fera Energy Ready Home, EMNERGY STAR based ar buildng componsris of nterest,

Certified Home, and Indoor airFLUS H
) aﬁ

e

ZERQ oer
PRt

Sales Tool Climate Packages
Translate building scisnce technical terms Review rnew home energy efficisncy
it & new language of value, specifications and case studies that

excead 2005 IECC oy 3056,

BN

Bea
Q'

Building Science Pubs Mobile App

Sewrch library of building stiense Jain eur mebile corrrmunity o sceess
puslications frorm Buiding America. saved fied kits wherever you need them,

B <
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U.S. DEPARTMENT OF

ENERGY Renewable Energy

Energy Efficiency &

BASC Sales Tool

27\

VIVID LIVING

INNOVATIVE HOME BUILDERS

VIVID LIVING HEALTHFUL ENVIRONMENT

ZERO

ENERGY READY HOME

Sales Tool

Translate building scishee technical terms
irtey & e |anguage of value.

/s

Do ey

Fresh Air Pest Control

= Bug Control Barrier

= Supply Fresh Air System
= Pest Screened Home

» Odor and Moisture Control Fans
= High-Capture Filtration Technology

Qutdoor Contaminent Control

Bed
Qap’

Building Sriancra Pube

ransforming the Energy Efficiency Market

Quiet
* Quiet Window Techonology
* Quiet Wall Technology

Moisture Control

= Dry-by-Design Construction

= Moisture Control System - Whole House
= Moisture Controlled Comfort System

» Moisture Controlled Windows

» Moisture Controlled Lower Level

Vivid Living + 42 Sample Street, Sulte 500, Anytown, MA

» Contaminant Sealed Construction

= Contaminant Sealed Comfort Delivery
» Dust and Pollen Barrier

= Radon Controlled Home

Chemical Control

» Formaldehyde Controlled Home
» VOC Controlled Home

Fume Control

= Carbon Monoxide Controlled Equipment
=« Carbon Monoxide Controlled Fireplace
« Fume Controlled Garage

2+ wwwividlivingcom

Buildings.
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Energy Efficiency &

Renewable Energy

Thank you!

Sam Rashkin
Samuel.Rashkin@ee.doe.gov

Cheryn Metzger
Cheryn.Metzger@pnnl.gov

Sara Farrar
Sara.Farrar@nrel.gov
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Question & Answer
Session
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Energy Efficiency &

BU||d|ng Amenca Renewable Energy

Building America Website:

* Program information mﬁﬁg
 Top Innovations U.S. Department of Energy
« Climate-specific case studies

* Building America Update newsletter

* Building America Solution Center

* Publications Library

SM

www.buildingamerica.gov
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Energy Efficiency &

Building America B AR

Visit the Meetings page at:
http://energy.gov/eere/buildings/building-america-
meetings#current

Subscribe to notices about webinars and other news at:
http://energy.gov/eere/buildings/subscribe-building-america-updates
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Energy Efficiency &

Building America FPr e e

High Performance HVAC: Low-load and
Plug-n-Play HVAC Systems

Time: September 21, 2016, 3 p.m. ET

Bulldin m
AMERICA

U.S. Department of Energy

®
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Energy Efficiency &

T h a n k YO U ' Renewable Energy

PDF copies of the presentations in this
webinar are available at:
http://energy.gov/eere/buildings/buildin
g-america-meetings#current

Visit www.buildingamerica.gov

®

Buildin E
AMERICA

U.S. Department of Energy
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How do the Guidelines for
Building Science Education
Compare to the Workforce Guidelines?
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* Goals:
— Improving Building Performance
— Better Credentials for a Better Workforce
— Critical mass of knowledgeable workforce (g

* Collective Impact Process:
— Industry involvement
— Many input opportunities for stakeholders
— Partnering with education programs for alignment
— Aligning with other private and federal efforts
— Adoption of guidelines by education programs
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Workforce Guidelines

I .

4 Specific Specific
Residential Knowledge,
Specific Tasks Skills & Abilities
Workforce
Classifications Related to
Those Tasks
g Y, \_ ) \ )

Guidelines for Building Science Education

A - Ea o ECE

Full Spectrum General Workforce
of Residential & Building Prepared to
Commercial Science Integrate
Workforce Knowledge & Building
Classifications Skills Science
. y, . y, . y,
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