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Agenda

e [ntroductions
e IDL Operating Framework
 Motivation and Awareness Building
o Rosetta Stone: Research-informed design
o ROl for High Performance Design
e Technical Pathways and Tools
o Co-Optimization of operational and embodied
carbon
o Building retrofit pathways for Seattle Housing
Authority: EEM tool for energy and cost measure
e Progress Tracking: AlIA Energy in Design Award
* Discussion
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About the UW IDL
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SRG Partnership



Selected Goals of Partnership

e Connect like-minded practitioners & cultivate leaders in high
performance design practice

e Maintain UW IDLs engagement in emerging needs across
practice and ability to collect and analyze strategic market
intelligence

* Bridge academic research to application in practice
* Provide knowledge to practitioners to improve practice

e Share IDL projects, initiatives, and learnings with leading
practitioners to advance energy efficiency.
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What Research Would Best Support Your Firm?

Empirical evidence supporting the value of
high-performance design at our fingertips.

Rosetta Stone: A Translational Tool for Research-Informed Practice

D

Daylight E.Iectlric Biophilia Air Quality Thermal Acoustics Economics
Lighting Comfort
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Structure — Design Elements & Value Cases

Design Elements  Value Cases

Daylight Design Impacts
Biophilia Physical Health
Indoor Air Quality Mental Health
Thermal Comfort Performance
Acoustics Productivity
Economics Satisfaction

Electric Lighting Operational Cost
Asset Value
Attraction/Retention
Initial First Cost

Stress
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Most Useful Types of Information

SLIDE Bullitt or Cover sheet or road RAW
DECK talking points map to ,h'ghhght DATA
what is important
) ) Links to o
Something easily further info Need to objectively
inserted into Data needs to be look at research; how
presentations compelling to grab Being able to good/applicable is it?
people’s attention quickly find what’s
important is critical Where does the
knowledge fit
What’s useful or contextually?
tS)tanda(;‘d deck th;t/;an compelling varies
e used across P ;
between clients St el

firms for consistency b f d
e collapsed into

Needs to be a form that a sound byte

firms can summarize
and format themselves

Research framework
and background is
important too



Nomenclature & Structure

Owner

Practitioner

Researcher

RESEARCH PROCESS
1. Collect

2. Translate

3. Communicate
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Current Status

Six Design Elements

(number of value cases developed)

Daylight (5)

Biophilia (4)

Indoor Air Quality (2)
Thermal Comfort (4)
Acoustics (5)
Economics (5)
Electric Lighting (7)

Total Content Pieces

663 articles reviewed
6 Collection Databases
32 Research Briefs

32 Talking Points

Ten Value Cases

(number of value cases developed)

Design Impacts (2)
Physical Health (5)
Mental Health (4)
Performance (3)
Productivity (2)
Satisfaction (2)
Operational Cost (1)
Asset Value (1)
Attraction/Retention (1)
Initial First Cost (1)
Stress (3)
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RS Web Tool:
https://rosetta.be.uw.edu/
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https://rosetta.be.uw.edu/

LLLC Awareness Building

NV
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Luminaire-level lighting controls simplifies code compliance and promotes
future technological integration

Advanced wireless lighting control systemns currently available are meant to simplify the
installation process for lighting controls, potentially reducing material and labor costs by
negating the need for long runs of controls and communication wiring (Wei et. al.. 2015).

Cost-effectiveness results for new construction and major renovation scenarios, with the much
lower incremental installed project costs (close to $§1/f2), are much better. With paybacks
ranging from 3 to & years, adding wireless advanced lighting controls te lighting projects is a
compelling opportunity in new construction and major renovation (Wei et. al.. 2015}




VHE DOAS Non-Energy Benefits
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AlA Return on Investment Lit Reviews - []Ec__mm

\/ at the Center Integrated Design

https://www.aia.org/resources/6409378-roi-of-high-performance-design
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CARBON RESEARCH STUDIO 2027

DESIGNING FOR LOW EMISSIONS
A COMPUTATIONAL APPROACH TO MASS TIMBER BUILDINGS

TOMAS MENDEZ ECHENAGUCIA AND CHRISTOPHER MEEK

W UK IVERSITY of WASCINGTON



Research Questions

- What are trade-offs between embodied & operational
carbon of building facade design?

- How do various climate types impact the trade-offs?

- How does the carbon intensity of the electricity grid
impact trade-offs?

- How do the trade-offs differ between office and

apartment typology?

Copyright © 2023 University of Washington. All rights reserved.
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Supply Chain Climate Grid Carbon Intensity

Crescent Electric Supply Company (2018)



Design input



Data analysis

Data processing

Data collection

Simulation

Design input




Design input Simulation Data collection Data processing Data analysis
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https://www.sciencedirect.com/s
cience/article/pii/S03787788220
076057?dgcid=author
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Office Assemblies

Assembly #

O 0o NO UL B WN B

R R R
N P O

Cladding

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Air Gap (in)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Polyiso (in)

o
b_lo

OV U A WNPR OO R

Plywood (in)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Steel Stud
(in)

(o) I« > B« ) B« ) B« ) B« ) Bii@ ) B@ ) B R S

Cellulose (in) Gypsum (in) (ft2-°F-h/BTU

a0 oo O O OO

0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625

R-Value
)
4
7
11
19
26
33
40
47
54
61

68
75
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Total GWP (kg Co2e/m?) after 30 years

Impact of Envelope & WWR on GWP in south facing office zone - Seattle
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Total GWP (kg Co2e/m?) after 30 years

Impact of Envelope & WWR on GWP in south facing office zone - Milwaukee
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Impact of Envelope & Infiltration on GWP in south facing residential zone - Seattle

B Embodied M Heating M Cooling [ Lighting

!

604

504

18

304 II

204

10- I
0-

Total GWP (Kg CO2e / m?) after 30 years

0.74 cfm/ft2 0.40 cfm/ft2 0.20 cfm/ft?



Delta GWP: Code Versus Optimum Envelope - BAU Decarb Model
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South Park Manor (SPM)

27 apartment units (25 1-bedroom, 2 2-bedroom)
19,170 ft2



Seattle 2020 Benchmarking Data ME@RATE@DE%N‘Q\E

\/ at the Center for Integrated Design

Low-Rise Multifamily Energy Use Intensity (EUI)
Results from 1,025 Buildings

Median: South Park Manor:
29.8 kBtu/sf/year 43.8 kBtu/sf/year

25th percentile: 75t Percentile:
25.3 kBtu/sf/year 37.0 kBtu/sf/year

Source: Seattle Energy Benchmarking Data, Office of Sustainability & Environment
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Actual & Simulated Monthly Energy Use mTEW\TEMEg'Gm

FHae o Far Eqr | Farmrbad MNacia
Lo Center for In od Nesian
\/ at the Center for Integrated Design

120,000

100,000

80,000

60,000

40,000

Monthly Energy Consumption (kBtu)

20,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
—2017-2022 Avg  ——Energy Model Baseline
(kBtu/yr) (kBtu/yr)
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Proposed Retrofit Pathways

Retrofit Strategies for Improved Indoor
Comfort & Health and Reduced Energy Use

EUI Goal = 32 kBTU/ft2/year



Two Comprehensive Pathways to 32 EUI W

INTEGRATED DESIGN LAB
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Pathway 1: Energy Recovery Ventilation (ERV)
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Pathway 1: ERV Solution Energy Savings W

INTEGRATED DESIGN LAB

FHae o Far Eqr | Farmrbad MNacia
Lo Center for In od Nesian
\/ at the Center for Integrated Design
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Energy Recovery Ventilator: Pros/Cons

Pros:

e Bringing filtered 100% OA into apartment > Improved air quality
* Reduced Energy Use

* Lower cost than heat pump (~$68,000)

Cons:

* Need to change ERV filters regularly

e Significant ductwork required

* No significant impact on space temperatures in summer

Copyright © 2022 University of Washington. All rights reserved.



Pathway 2: Heat Pump for Heating/Cooling
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Pathway 2: Heat Pump Solution Energy Savings

W

INTEGRATED DESIGN LAB

N

Frhe Cantor frar [aFtenmmbad Mecin
Lo (Cen ar In oA Necian
at the Lenter [or integraled Lesign

900,000
R WA Clean Buildings Standard (EUIl = 32)
800,000 T
__ 700,000
2
m — — — o - — — — - —
< 600,000 ———
()
35
<. 500,000
20
()
5 400,000
E
c 300,000
C
<
200,000
100,000 .
Baseline Measure 1: Measure 2: Measure 4.
Improve Glazing Reduce Unit Heat Pumps
Infiltration

Measure 5a: Measure 5b:
Add R-13 Heat Pump
to Wall DHW

m Cooling W Heating Lighting ® Equipment Hot Water ®mFan ®Pump

Copyright © 2022 University of Washington. All rights reserved.

dlseattle.com | 58



Heat Pump for Space Conditioning: Pros/Cons

Pros:
e Space cooling provides thermal comfort in summer

* Reduced Energy Use

Cons:
e Need to locate outdoor units
* More Expensive (~$411,000 total)

Copyright © 2022 University of Washington. All rights reserved.



Multi-Property Tool
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Available Measures W

INTEGRATED DESIGN LAB

JC [he Lenler for infteqgroied

Measures Available in this Tool

Measure Name Description

-Improves U-value of windows to 0.29 Btu/h-ft*-°F

Replace Windows o ]
-Improves infiltration rate of the envelope by up to 20%

Replace Windows &  |-Improves U-value of windows to 0.29 Btu/h-ft*-°F
Siding -Improves infiltration rate of the envelope by up to 35%
Replace Siding, - Improves U-value of windows to 0.29 Btufh-'l"tz-"F
Windows & Add R-5 to |- Improves infiltration rate of the envelope by up to 35%
wall - Adds R-5 insulation to wall assembly

Replace Siding, - Improves U-value of windows to 0.29 Btufh-ftz-"F
Windows & Add R-10 |- Improves infiltration rate of the envelope by up to 35%
to Wall - Adds R-10 insulation to wall assembly

Add R-20 to Roof - Adds R-20 to the roof assembly

Add R-30 to Roof - Adds R-30 to the roof assembly

Install Heat Pump
Water Heater
Install Heat Pump For |- Replaces existing heating system with a heat pump for heating and

- Replaces existing hot water system with a heat pump water heater

Heating/Cooling cooling

Install ERVs - Replaces existing ventilation system with an energy recovery ventilator
Install ERV & Heat - Replaces existing ventilation and heating system with a heat

Pump Combo pump/energy recovery ventilator combo unit

Copyright © 2023 University of Washington. All rights reserved. dlseattle.com



Interactive Energy Retrofit Tool

b b
Package Name Package 2 EUN Target 32 kELtu,-’ftz,-",rear
Building 8,100 ft2 1|3'-Ur‘|'ltl:14h4-5| 32nd Ave) Energy Use 259,840 kBtufyvear
Measure 1 Measure 2 Measure 3 Measure 4 Measure 5
Replace Siding,
. i Install Heat Pump Install Heat Pump
Baseline Windows & Add R-5 Install ERV's . .
Water Heater For Heating/Cooling
to Wall -
Wall Assembly® 10 15 Replace Windows s
s bl 17 Replace Windows & 5
Roof Assembly Replace Siding, Wind:
Window Assembly® 0.57 0.29 Replace Siding, Wind:
Infiltration Rate” 0.00055 0.00035 rdd R-20 to Roc
Add R-30 to Roof
ilation®™ Exh t F ERWV
Ventilation Haust ran Install Heat Pump Wat
Heating/Cooling' Gas Heat Pump Install Heat Pump For ¥
Water Heater® Gas Water Heat Pump Water I
EUI (kBtu/sf/year) £9.2 538 433 340 250
Incremental Cost - 5107,013 515,000 525,000 S177,000
| tal A |
neremental Annua - 51,641 $823 $945 5461
Energy Cost Savings
Simple Payback (years) - 65 18 26 384

Copyright © 2023 University of Washington. All rights reserved.



Interactive Energy Retrofit Tool R Dmm
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Annual End Use Per Measure
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% 400,000
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Baseline Replace Siding,  Install Heat Pump Install ERVs Install Heat Pump
Windows & Add R-5 Water Heater Faor
toWall Heating/Cooling
B Heating B Cocling Interior Lighting M Eqguipment B Fans B Pumps Hot Water
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Costing Tables

Cost Inputs for Measure Cost”

Unitized Cost Material Cost Labor Cost

Upgrade Windows S 800.00 |per window
Replace Siding S 10.00 |per sfwall
Add R-5 (whil

. {W_ |.e S 1.33 |per sfwall S 1.00 0.33 |per sf of wall
replacing siding)
Add R-10 (whil

) (TM_IE S 1.83 |per sfwall S 1.50 0.33 |per sf of wall
replacing siding)
Add R-20 to Attic S 2.00 |per sf roof
Add R-30 to Attic S 3.00 |per sf roof
ERV S 2,500.00 |per apartment unit
Heat Pump Outdoor S 9,000.00 |per outdoor unit
Heat Pump Indoor Unit| S 3,000.00 |per indoor unit
Heat Pump Hot WaterH $ 1,500.00 |per water heater
ERV & Heat P )

eatrump S 4,000.00 |per combo unit

Combao

Copyright © 2023 University of Washington. All rights reserved.




Energy End-Use Results w

INTEGRATED DESIGN LAB
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Package EUI and Total Cost
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Feedback for Application of Results

What questions does SHA have that data could answer?
e Total Energy Use Savings
 Energyimpacts per dollar
e Conditional performance of measures based on others
e Visual comparison of different packages

Barriers to Broad Scalability:

e Requires development of a calibrated energy model
 Needs continuous measure cost updating

Copyright © 2022 University of Washington. All rights reserved.



AlA Seattle: Energy in Design Award
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Energy in Design Award
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Toward Performance-Based Recognition

Copyright © 2023 University of Washington. All rights reserved.

“Architectural awards are a critical and
longstanding part of design culture. They
reveal the values of the design professions,
appropriating legitimacy on projects and
practitioners, and set future directions for
industry. In a profession where much of the
work is subjective in nature, architecture
awards provide a hierarchical ranking of
what is deemed as ‘success.’”
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https://idl.be.uw.edu/index/annual-report/
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Thank You!

Christopher Meek

Professor and

Director

University of Washington
cmeek@uw.edu

Heather Burpee

Research Associate Professor and
Director of Education & Outreach
University of Washington
burpeeh@uw.edu
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