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Consistent Framework —
Workforce Classifications

Workforce Classifications

% OEPAMTMINT GF

ENERGY

Energy Efficiency &
Renewable Enargy

1 2 3 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

Buildings.Energy.gov



Consistent Framework —

Building Science Skills

1
Integration of

Whole-Bldg. Sys.

1.1 Performance

Building Science Skills

2 3
Building Science Operations &
Principles Maintenance

% OEPAMTMIUSNT OF

ENERGY

Energy Efficiency &
Renewable Enargy

4
Building
Testing

2.1 Heat Transfer 3.1 User Interface/Cont.

1.2 Life-Cycle Cost Eff.

2.2 Material Selection 3.2 Preventative Maint.

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

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 —
Proficiency Levels

Building
Science

Proficiency
Based on
Blooms
Taxonomy

ENERGY -
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(Synthesis)
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Apply
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Consistent Framework — Energy Efficiency &
Proficiency Level Relative Rigor ENERGY r.-.

Create
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Consistent Framework — OEFARTMUNT O Energy Efficienc
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Consistent Framework —

Sample Guideline Comparison

Average Mechanical Engineer Proficiency Levels

Integration of the Whole-Building '
System

Buiding science Princpie: ]
]
Oporations and Maintenance [
1
1

Building Testing

Remember Apply Evaluate
Understand m'ﬂe Create

Average Appraiser Proficiency Levels

Integration of the Whole-Building
System

—_— ]

Bullding Science Principles ﬁ
—
Jro—

Operations and Maintenance

Bulding Testing
! g T T T . T R
2 3 - 5 6

1
Remember Apply Evaluate
Understand Analyze Create

Buildings.Energy.gov
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ENERGY

Energy Efficiancy &
Renswable Enargy

Database of Education Resources —

BSE Solution Center Engine

1.1: Performance: Energy, Durability, Comfort, IAQ
1.2: Life-Cycle Cost-Effectiveness Analysis
1 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, Pxychrg i
2.3: Convective Mass {aig goTt (P
o g _ . )

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 occurin a
system if given
information about
the substances/
processes
involved.

Level 6:
Design an
integrated hybrid
thermal envelope

2. Building Science Principles - 2.1 Heat Transfer

Buildings.Energy.gov




Database of Education Resources —

BSE Solution Center Content

1

Integration of
Whole-Building
System

2

Building Science
Principles

3

Operation & Maint.

4

Building Testing

13

: Performance: Energy, Durability, Comfort, IAQ

: Life-Cycle Cost-Effectiveness Analysis
1.3: Disaster Resistance/Resiliency
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, Pxychrometrics)
2.3: Convective Mass (air) Transport (Pressure/Flow)
2.4: Material Selection (IAQ, Thermal Mass, Moisture)
2.5: Control Layers (Thermal, Vapor, Water, Air, Solar Gain)
2.6: Hygrothermal Analysis
2.7: HVAC Systems (Heating, Cooling, and Ventilation)

: HVAC Interactions with Enclosure

2.10: Plumbing Systems (Heating, Distribution, Conservation
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

ARTEI'NT CIr

ENERGY

Proficiency

Workforce-Specific
Content
Per-Guideline:
MechanicallENgIneer

Energy Efficiency &
Renewable Enargy

Buildings.Energy.gov



ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

BUILDING SCIENCE EDUCATION SOLUTION CENTER

_ RECENTLY UPDATED
o < ©

AUGUST 17, 2018
Owanter Rasllence - Aza'ysls

Help
P AUGUST 17, 20158
ou Oy Coet Trade OF Arsiyals - Kaowieays
Job Classifcation
AUGUST 17, 20158
Bulgng Sowace Tose Commissicning - Understand
Fing Parners By More Guides ©
Intaractove Map
RECENTLY ADDED CONTENT
Ressuroos AUGUST 17, 2015
Remaovadtie inmenor Sioem Wadows
Video Orectory
o Job Classification AUGUST 17, 2015
Click on the image above to find content organzed by job cassification Exampies nciude mechanical engneer, Taped Insuleting Shmathing Oranage Panes
Fres Readng Mater s FPPrESe’, NoMe pRriormance contractor, code oficial and many more!
READ MORE L 2p2 _ AUGUST 17,2015
o 2P090000 0 Jeo Classification

The Buiding Sclence Educaton Soluton Cantor provides complete, accurate trainng matenal and curriculum for a full
range of buiidng-roated profossions. New 10 the BSE Soluton Center? Visit our wobinar for detaled informaton and
o tour of e BSE Saluton Center.

AS @ COMMUNTY-GAvON 100, W WEICOME YOur COMMEBNtS on Row 10 CONtinudusly Improve the Solution Cemer
Educators and professors should register 10 uniock 25Se5SmMont QUESSONS And Practios prodigms,

\ US DEPANTMENTY OF

'@.f ENERGY Carears & intarnabipe | EERE Home | Contact EERE




- ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » EMickency » Buliding » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

homa Job Classifications
About Click on the companent for & Ist of corresponding component subcategores. Select on subcategory to display & kst of related Guides.
Help
Find Your Topic By ) DESIGN & \ -
il CONSTRUCTION ks R reate

Job Clasaficavon PROFESSIONALS G S S e S

Bulding Science Topk
Pind Partnars By; Architect

Ineractive Map ] . SUIL DING
Mechanical Engineer SCIEN
Job Classfication 2 ESSIONALS

Civil Engineer

Resources
Vides Directory Landscape Architect
o Material Science :C1 jOO' .
Free Reading Maserial Engineer : .

f?’ U.5. DEPARTMENT OF

‘@ ENERGY Carvers & internships | EERE Home | Contact EERE

ENERGY DEPARTMENT FEDERAL GOVERNMENT

Office of Energy Efficiency & Ronewabie Energy
Forrestal Bulidng Budget & Performance The White House

1000 Indepandence Avenue, SW Directives, Delegations & USA gov

Washinglon, DC 20685 Roqments



- ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » EMickency » Buliding » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home Mechanical Engineer Checklist

About » Building Science Principles

it » Integration of the Whole-Building System

Find Your Topic By:

e » Operations and Maintenance

Butding Science Topie » Building Testing and Certification
Find Partners By:
Interactive Map

Jobd Clasafication

ff'\ U.5. DEFARTMENT OF
J

';-
"? ENERGY Carvers & internships | EERE Home | Contact EERE

N

Offico of Energy Efficiency & Ronowabie Energy ENERGY DEPARTMENT FEDERAL GOVERNMENT
Fotrestal Bulidng Budget & Performance The White House
1000 Independence Avenue, SW Directives, Dolegations & USA gov
: Requirements
Washinglon, DC 20685 )




ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » EMickncy » Buliding » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home Mechanical Engineer Checklist
About » Building Science Principles
it » Integration of the Whole-Building System
PG You Tpie Tyt Heat Transfer
Moisture Transport
Joi Clasafication

Convection Mass (air) Transport
Material Selection

Control Layers

Hygrothermal Analysis

HVAC Systems

internctive Map HVAC Interactions with the Enclosure

Jobd Classification Plumbing Systlims

o saems

Bulding Sclence Topie

Find Partners By:

ResOUrces: Lighting, Appliance, and Miscellaneous Loads
Indoor Environmental Quality
Video Disectery Control/Automation systems
Case Stuses

» Operations and Maintenance
Free Ruading Material

» Building Testing and Certification

V.5 DEFARTMENT OF

ENERGY Careers & internships | EERE Home | Contact EERE

Office of Energy Efficiency & Renowabie Energy ENERGY DEPARTMENT FEDERAL GOVERNMENT
Fotrestal Bulidng Budget & Performance The White House

1000 Independence Avenue, SW Diroctvas, Dokwgatons & USA gov

Washinglon, DC 20685




ENERGY.GOV
Office of Energy Efficlency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Horne » Efficiency » Buliding » BSESC » Teaining Modules » Heat Tracsfor - Syrthesis

BUILDING SCIENCE EDUCATION SOLUTION CENTER  Automatic or manual
proficiency level filter

Fenestration \
Aot Leaming Ctyectives — m Fenestration (i.e. windows and
- Proficiency Level 1: Remember Slfyllg.hts) provide our homes
) with light, warmth, and
Find Your Topie By . .
Define iy terms includng u-factor, NFRC label, SHGC, VT, air leakage, and LSG ventilation. When properly
Job Class Mcation _ designed, selected and installed,
S~ = Descnbe diferent window oparation methods and be prepared 1o comment 0n it leakage imphcations. energy-efficient windows can help

Proficiency Level 2: Understand minimize heating, cooling, and

Descrbe types of window frames and glazing mcluding low-e, tnting, and reflective coatings “ghtmg COStS’ while improving

raractive Msp comfort for building occupants.

Descnbe ways that sunbight trarsmettance s measured and rated
Job Clasainhzation

PO Explan dstingurshing features of each of the pemary glazing types nclodng tefs, low-e, elc
Video Direciory Proficiency Level 3: Apply Level 1: Remember
Coso Betti Skeich the pomary components of a window and describe the role that each plays (frame, panes, sl eic ) Level 2: Understand
Pres Rooding Proficiency Level 4: Analyze
e Level 3: Apply
Classsy window performanc Spaciic Mg useng rEomanon from the NFRC bl
Explan he mmpotance of U-acions 1 precctng window perfomance Level 4: Analyze
Proficiency Level 5: Evaluate
Level 5: Evaluate

Select the best window system for speciic onentations and geograpty

Level 6: Design

TP U OEPARTNENT OF



ENERGY.GOV LOG N | REGISTER
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Hoene » Efficiency » Bullding » BSESC » Trsining Modules » Heal Transfor - Synthess

BUILDING SCIENCE EDUCATION SOLUTION CENTER

o Fenestration
— Fenestration (i.e. windows and
Help skylights) provide our homes

Proficiency Level 1: Remember WY
- with light, warmth, and

Find Your Tepic By:

Fenestration — Key Terms - Remember ventilation. When properly
Job Clasaiheation . .
Fenestration — Primary Window Components - Remember designed, _s_electeq and installed,
Duilgng Sclence Topic . energy-efficient windows can help
Proficiency Level 2: Understand minimize heating, cooling, and

Find Partners By . . . . .
Fenestration — Window Types - Understand lighting costs, while improving

Vtaractivs Map comfort for building occupants.
Fenestration — Physical Measurements and Rating Labels - Understand

Job Claseification
S Fenestration — Distinguishing Features - Understand _
P— Proficiency Level 3: Apply Level 1: Remember
Case Studies Fenestration — Correct Window Installation Methods -- Apply Level 2 U nderstand
res Roadiog 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

f". '-\ U.S DEPARTNENT OF



ENERGY.GOV

Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY

RENEWABLES TRANSPORTATION ABOUT US OFFICES >

LOG IN | REGISTER

R Y

Hoeme » Efficiancy » Building » BSESC » Tenining Modules » Heat Transfer - Syriness

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Home

Abcet

Help

Find Your Topie By:
Job Clasaification
Builging Sclence Topic

Fing Partners By

ateractive Mep This handout can be altered 1o provide the basis for a homework problem
Job Classification
Videos
Resources.

Daylghting
Video Direciory

Thes Wwdeo Gescnbas Now 10 encourage dayighang design n Dulings 10 Save ON eNefgy COStS ASSocated w
Cane Studies kghting
Froe Reading Materisd

Window U.Value Calculaton

Fenestration

Videos That Explain High Pesformance Glass
This senes of videos explains evesything from basic types of wandows, %0 the physics associated with cold ar
window performance

Glazing Type Handout

Thes wdeo descrnbes how wandow U-value is calcuiated

Thermal Conducteaty and Thormal Resistance

Thes wdeo describes how 1o calcuiate thermad conducinity and thermal ressstance of busidng components

Fenestration (i.e. windows and
skylights) provide our homes

with light, warmth, and
ventilation. When properly
designed, selected and installed,
energy-efficient windows can help
minimize heating, cooling, and
lighting costs, while improving
comfort for building occupants.

Level 1: Remember
Level 2: Understand
Level 3: Apply

Level 4: Analyze

Level 5: Evaluate

Level 6: Design

f'Z ’\ US DEPARTMENT OF



ENERGY.GOV LOGIN | REGISTER
Office of Energy Efficioncy & Ronewable Energy Q]

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » EfMiciency » Building » BSESC » Training Modules » Heal Translor - Syrthess

BUILDING SCIENCE EDUCATION SOLUTION CENTER

= Fenestration
a0 Fenestration (i.e. windows and
Help Aope Use of Low-E Contngs skylights) provide our homes
with light, warmth, and
. PR IOE CONINGS R0 Inad In VN CRpE oY ventilation. When properly
Job Clasa/fieation Ntk P designed, selected and installed,
Sutidieg Seleoce Tephs . energy-efficient windows can help
Which of the foliowsng apticers would NOT improwe the performance of @ window? minimize heating, cooling, and
SRR (a) Increase artghtness of a wndow lighting costs, while improving
raaractive Mag () Increase T number of glass panes. comfort for building occupants.
Job Clasaihcation (c) Increase the thermal performance of the wandow frame
ResOW0es: (d) Incresse the Shackness of ghass =
Level 1: Remember
Video Diveciory NFRC Label Information
Case Studies List 3 window performance measures that appear on an NFRC label? Level 2: Understand
e Advartage of Inert Gas i Windows & Level 3: Apply
T T Level 4: Analyze
One of the advartages of 3 window assembly tThat uses a0 iInern gas & the ar gap is
DA st e Level 5: Evaluate
(b)The rert gas acts as an nsulalor and reduces the heat ransfer through the window )
(o3 Wi o I gl pasee e Level 6: Design
(dWWindows with mert gases are low cost |

ooy US DIPARTNENT OF



- ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » EMickency » Buliding » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

homa Job Classifications
About Click on the companent for & Ist of corresponding component subcategores. Select on subcategory to display & kst of related Guides.
Help
Find Your Topic By ) DESIGN & \ -
il CONSTRUCTION ks R reate

Job Clasaficavon PROFESSIONALS G S S e > >

Bulding Science Topk
Find Parinars By: Architect

Ineractive Map R

Mechanical Engineer .
Job Classfication = ESSIONALS

Civil Engineer

Resources
Vides Directory Landscape Architect
o Material Science :C1 jOO' .
Free Reading Maserial Engineer : .

f?’ U.5. DEPARTMENT OF

‘@ ENERGY Carvers & internships | EERE Home | Contact EERE

ENERGY DEPARTMENT FEDERAL GOVERNMENT

Office of Energy Efficiency & Ronewabie Energy
Forrestal Bulidng Budget & Performance The White House

1000 Indepandence Avenue, SW Directives, Delegations & USA gov

Washinglon, DC 20685 Roqments



ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » EMickncy » Buliding » BSESC

BUILDING SCIENCE EDUCATION SOLUTION CENTER

Landscape Architect Checklist

Home
About » Building Science Principles
Hoo
» Integration of the Whole-Building System
FRg Yo Yanks Byt Heat Transfer
Moisture Transport
Joib Classification

Convection Mass (air) Transport
Material Selection

Control Layers

Hygrothermal Analysis

HVAC Systems

HVAC Interactions with the Enclosure

Bulding Sclence Topie

Find Partners By:

Interactive Map
Jod Classfication Plumbing Sys S

- -

ResOUrces: Lighting, Appliance, and Miscellaneous Loads
Indoor Environmental Quality
Vides Divectery Control/Automation systems
Case Ssuses
» Operations and Maintenance

Free Ruading Material

» Building Testing and Certification

V.5 DEFARTMENT OF

ENERGY Careers & internships | EERE Home | Contact EERE

Office of Energy Efficiency & Renowabie Energy ENERGY DEPARTMENT FEDERAL GOVERNMENT
Fotrestal Bulidng Budget & Performance The White House

1000 Independence Avenue, SW Diroctvas, Dokwgatons & USA gov

Washinglon, DC 20685




ENERGY.GOV LOG IN | REGISTER
Gty Miioneyr' oot iy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Hoerm » EMiclancy » Ballding » BSESC » Training Modules » Heat Transfor - Syrthess

BUILDING SCIENCE EDUCATION SOLUTION CENTER  Automatic or manual

. roficiency level filter
o Fenestration P y

e \ .
o o m Fenestration (i.e. windows and

Help skylights) provide our homes
with light, warmth, and

Proficiency Level 1: Remember
Find Your Topie By "

Define ey terms including u-factor, NFRC label, SHGC, VT, ar leakage. and LSG Vent||at|on When proper'y
i e " N G designed, selected and installed,
Buiigng Sciance Top o energy-efficient windows can help
Proficiency Level 2: Understand minimize heating, cooling, and
e Do/t o b winchow s S it ool o, S ot s combas lighting costs, while improving
Wtarsctive Map comfort for building occupants.
Describe warys that sunbght transmittance s measured and rated
Job Crasaifhcetion
Risousnat Explan dstinguishing featires of each of the pemary glazing types including tees, low-e, elc _
Vigea Directory Level 1: Remember
. P+ | Level 2: Understand
Frwe Readng Materis!

Level 3: Apply

Level 4: Analyze

Level 5: Evaluate
l Level 6: Design

/-‘."\ U.S DEPARTNENT OF



ENERGY.GOV
Office of Energy Efficlency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

IHome » EMciency » Building » BSESC » Find Pariners By: » Partners A2

BUILDING SCIENCE EDUCATION SOLUTION CENTER

- Partners A-Z

ot Cold Climate Housing Program - University of Minnesola

Heip The Cold Cimate Housing Program (CCH) 15 an information and education program that

Find Your Topic 8y: promotes the ea of the "house 35 a system ™

AT Dr. Heather Dillon
Suliding Suionm Tophs Heather Dilion 15 a professor at the University of Portland, in Portland, OR.  She teaches
Find Pariners By building science to undergraduate mechanical engineenng students
.
Guardian Industries Corporation
Job Classification
Resowrces Shiley School of Engineering - University of Portland
Video Direchory The Uraversity of Portland s a thriving comemunity of over 5 000 students, faculty and staft
located on a biuff overiociong the booming metropolian city of Portiand, Oregon
Case Studies
Pres Resding Materisd The Appraisal Foundation
The Appraisal Foundation (Foundation) is the naton's foremost authority on the valuation
professson

The Energy and Environmental Building Alliance

The Energy & Environmental Budding Alliance (EEBA) provides an invaluable platform for
insaght, collaboraton and education

BUILDING TYPE

Residental (65)
Both (4)

Commercal (4)

JOB CLASSIFICATION

Material Science Engineers (2)
Mechanical Engineers (2)
Apprasers (1)
Bulders/Remodelers (1)

Covil and Structural Engineers (1)

PARTNERSHIP LEVEL

Siver (4)

,."2 '\ US DFPARTMENT OF



Energy Efficiency &

Collective Impact Progress ENERGY | rencwanis Ereray

MOU'’s Signed

* The Appraisal Foundation
* University of Portland
 University of Minnesota

- EEBA

MOU'’s in Progress
* Virginia Tech

« RESNET

« AlIA

Buildings.Energy.gov



Guidelines for Building Science Education

Energy Efficiency &

Actions for a National Platform ENERGY  rorcwasio froroy

« Become Partner and Align with Guidelines
* Recruit Partners

* Provide Solution Center Content

* Engage Stakeholders

Buildings.Energy.gov
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D O E B U I I d I n g S Cl e n Ce E d - P rog ra m ENHE ﬁé? Renswable Enargy

DOE Guidelines for
Building Science
Education

Framework for
Consistent Competency

DOE ‘Race to Zero’
Student Design
Competition

Professional Degree
Program Integration

Value Understood Building Science
In the Market Translator

Buildings.Energy.gov
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Race to Zero (RTZ) Vision ENERGY | roncwaslo Enoray

Inspire and develop the next generation of building science

professionals

Advance and enhance building science curriculum at universities

Buildings.Energy.gov
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RTZ Overview ENERGY | roncrabio Eneany

* Annual Competition (Starting 2014)

* Collaborative Teams

 Market Ready Solutions (Design + Cost)
 Building Science Training

» Comprehensive Integrated Design

* Expert Juror Presentations

» Easily Integrated in Existing Course
 NREL Two-Day Event

» Career Connections




En ll,- Effic

RTZ 2016 Team Distribution ENERGY  oncvasic trergy

° 301 StUdentS Locations of Participating Collegiate Institutions
« 25 Universities *"

S p i* :** *
Yok

B g2

« 31 Teams *
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Race to Zero 2016 Grand Winner ENERGY  renonie oy

Urban Single-
Family
Contest

Prairie View
A&M
University

32 Buildings.Energy.gov



RTZ 2016 Grand Winner Design ~ ENERGY  rencuasie trersy

Renowable Enarogy
1Y

Affordable zero ready

home for a historically
significant, low income
neighborhood.

33 Buildings.Energy.gov



Building Science: Control Layers

||r|,- Effician

ENERGY | ronouablo tnomy

3! T'JE_;’ =

T 1 ]
Figure 3T, Thermal Barier

Flgure 28 Vapor Baner

Fegure 25, Waber Barmer
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Building Science: Design Integration ENERGY  rorcwasio froroy

26594 24°0C

% Gypsum Woll Boord

5 %" High Densty Colliioss

716" Huber 2P System Sty
24" BASF Necpro

6 Comert Lap Sidng

9% 1Jast 16°0C I”II|
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Creative Solutions ENERGY  roncwabio £roray

ftr——SOLAR ENERGY GENERATION

- (OMMUNAL GREENHOUSE
RAIN GARDEM

VEGETATED RAIM SCREEN
RECLAIMED WOCD CLADDING ——e i ' ot

PV PANEL SHADING DEYICES

B

e < _.'r"-__"' | I
"’u | : FASSIVE VENTILATION
3 SIVE WEMIL
; T il EXTERIOR LIVING SPACE

‘u‘

CONCRETE FLOOR THERMAL MASS
WHEELCHAIR ACCESSIBILITY
HIGH GLAZING RATIO ON SOUTH FACADE
SUPER INSULATED ENVELOPE

Buildings.Energy.gov
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Race to Zero Experience ENERGY  roncwavic reray

“This required
me to work Wlth
Industry

professionals

and to design with a
different mindset than
usual school projects.”

2016 Race to Zero Participant

Buildings.Energy.gov
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Race to Zero Experience ENERGY  roncwanie £

“I had almost zero
knowledge In
everything | had
fo do for this

project. Learming the

material in class then
getting to apply it in a real
world application was
amazingly helpful...”

2016 Race to Zero Participant




Energy Efficiency &

Race to Zero Experience ENERGY | Roncwabis Enerey

‘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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Race to Zero Experience ENERGY | Roncwabis Enerey

“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

Buildings.Energy.gov



Race to Zero Student Design Competition

Energy Efficiency &

E "EI RI.IGY Renewable Enargy

Actions

* Recruit University Teams

* Serve as Juror

* Participate in Career Connections
* Promote Event

 Become a Sponsor

Buildings.Energy.gov




Energy Efficiancy &

D O E B U I I d I n g S Cl e n Ce E d - P rog ra m ENHE ﬁé? Renswable Enargy

DOE Guidelines for
Building Science
Education

Framework for
Consistent Competency

DOE ‘Race to Zero’
Student Design
Competition

Professional Degree
Program Integration

Value Understood Building Science
In the Market Translator

Buildings.Energy.gov



Power Words: ENERGY -

It’s really difficult to sell an...

energy AU T

Buildings.Energy.gov



Power Words: ENERGY -

It’s much easier to sell an...

ey CNECK-UP

Buildings.Energy.gov
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Power Words: ENERGY | roncrabio ey

It’s really difficult to sell a...

Ventilation System

FRESH AIR
FROM OUTSIDE

EXHAUST AIR
FROM INSIDE

EXHAUST AIR
TO OUTSIDE

. FRESH AIR
TO INSIDE

Buildings.Energy.gov
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Power Words: ENERGY | roncrabio ey

It’s much easier to sell a...

Fresh-Air System

FRESH AIR
FROM OUTSIDE

EXHAUST AIR
FROM INSIDE

EXHAUST AIR
TO OUTSIDE

" FRESH AIR
TO INSIDE

Buildings.Energy.gov



s SEEARETMENT GF

Building Science Translator ENERGY

Energy Efficiency &

bullding America Bullding Science Transiator — Page 1a

Alternate Terms
Buildi New Buildi
¢ :: iz ne Works Better Lasts Batter
Engineer Healthful Advanced Enhanced
Measure Terminolo, Ultra-Efficient ality Bullt
i Comfort Environment Technology i Durability
High- Performance High-Performance Enhanced Comfo ph-Efficiency Adveeced Enclovae m‘ "'"’hw“' Low-Maimrnance
Thermal Encloswre Thermal Enclosure Enclosure the Technology Enclocisre Enclosure
High-Performance High Performance {nhanced Comfort igh-£ Miciency or Advenced Window p “:;"1 II Lohenced Durability
. el Nindow System Window System System Technology Window System
Enhanced Comtort
Window
T ianed Prof essaonadly - . 5
Window nstalied Window stallation on Instalied Window Window installation
MHigh Performance Migh-Performance EUnhanced Comfort igh-£etic A Advaaced Insulation h:u!l:ed! :Wuiml' Next.-Gen Insutation
Menulation System sudation System Enulation System System System Systems
High-Efaciency cr )
WhR ; Ertich t‘v‘vhmted Comfort :-wuxed Insulataon
S utation i
High-R Wall . ls'r&n "i "": i | Enheaced Comfort Advaeced Wall
s ulation “ Wall inpdation Imutation
High-R Flooe 'J:";‘E',';"i e | tnhanced Comtort Advanced Flocr
I udation . Floce enulation Insulation
Migh- it Attic "| ""’ i"';"' e | tnhanced Comfort Advanced Attic
s ulation . Artic sulation Insudation
High-Lifickency or
Migh-R Foundation | Uttra-Efficient nhanced Como Advenced
: : § cundation F oundation
I udation Foundation < -
nsulation Wsulation Insulation Insubation
insulation Quallty | Premium.instalies | Lonarccd €O Advanced sulation | Professionally- """’“‘;‘"""“'
Imtallation s ulation wmstallath Installation Practices | Instalied imulation \msalation
Fully Aligned Alr Whole-House Draft Whole-House Advaaced Al Barrler Instalied 0""' Malstore Control  Ale
Sactien Barier Sariner Technology Bacti Barrier
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World-Class
Expert
Guidance...

Building America Solution Center

BASC.energy.gov

...At Your
Fingertips



BASC Simple Interface

Program Checklists
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BASC Sales Tool
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BASC Building Science Publications ENERGY  ronovtic Frersy

Building Science Pubs

Semech hibenry af building soecrs
puthant'ons from Buidog Amarica

Buildings.Energy.gov
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BASC Mobile Application ENERGY | roncvanio Encroy

Hobile App

' sl COMETranety L0 SGowss
.r-n'il i s whierewnr you need them

Buildings.Energy.gov
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Snapshot of BASC Content ENERGY  rorcwasio froroy

« 209+ full guides

« 1,500+ images

* 115+ CAD drawings

« 270+ proven performance case studies
» 500+ peer-reviewed references

80+ Videos




Building American Solution Center Effic

ENERGY  rencwasie frormy

Actions

 Registeras a User -« Use for Training

« Provide Feedback - University Classes
- Building Science

- Errors .
- Improvements - P_resentatlons
- Additional Content - Field Crews
. Use as Sales Tool » Use for Precedence
- Code Officials

- Power Words

- Customized Point-of-Sale
- Reference Binders  Use for Reference

- Sales Training « Spread the Word

- Decision-Makers

Buildings.Energy.gov
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Thank you!

Contact:
Sam Rashkin
Samuel.rashkin@ee.doe.gov

Buildings.Energy.gov
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