10/13/2019

ZEB’s: Lessons Learned
& Next Steps

Getting To Zero Forum
October 10, 2019

Scott Shell, FAIA

Packard Foundation, 2010 Exploratorium, 2011 ehdd.
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Mark Day School
15,000 SF

ILFI NZE certification pending
EUI: 29, all electric
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' PV cost

$165,000
1.7% of construction cost
PPA is lower cost than Utility

Include PV in project!
Let your team do the work!
It's just part of MEP system
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Lick Wilmerding
High School

55,000 SF

ILFI NZE certification pending
EUI: 21, all electric
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Classroom / Admin

Replace Existing Gas
Boilers with Heat Pumps

Plan future electrification
& Campus PV location

% Cafeteria

&

Kitchen

Library

I Solar Array Locah
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Boulder Commons
100,000 SF mixed-use office
ILFI NZE certification pending
EUI: 24 kBtu, all electric
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What does a Developer Want?
What’s in it for them...... ?

» Lease Rates/Sales Price that create a return on
invested capital (8-10%)

» Predictability with regard to operating costs and
tenants

* Long-term operating costs lower than
competitors

» Long-term Value (high occupancy, appreciation,
etc.)

ehdd.
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Plug Load Budget — 7 kBtu/SF/YR

* Printer/copier energy
save mode

 Laptops

* Energy star appliances

1 monitor/person

KBtu/SF/yr

» Monitoring, continuous
reporting

» Power strips w/ timer
or occupancy sensors

» Monitor big loads

1 d d tl RMI's NZE e Bullitt DPR's NZE Seven s DPR'sNZE  NRELsNZE
g} epen en y Innovation ~ Center (NZE)  San Diego LEE Phoenix Research
Center Office Platinum Office Support

Madison Facility
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Nonprofit Insurance
Alliance of California
26,500 SF

ILFI NZE certification pending
EUI: 27, all electric
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Marin Country
Day School
12,000 SF

ILFI NZE certification pending
EUI: 27, all electric
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Passive House

1. Excellent insulation

2. Reduce thermal bridges

3. Air-tight Enclosure

4. High Performance windows

5. Heat Recovery Ventilation

SUMMER
SUN

{1 WINTER
SUN

ehdd.
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FLIR C2

Thermal Bridging

Air-sealing diagram s

- o SEAL AT ALL SKNLIGHTS

Fo=e sou waLupieRae
TORDOF MEMBRANE

SEAL AT ALL SOEWALL LOUVERS AND VENTS e
SEAL AT ALL ELECTRICAL OUTLETS ——

~—
i SEAL AT ALL WINDOWS AND DOORS
= o

/fg

il e SEAL TO TOR AND BOTTOM

o SEAL AT ALL WALL FENETRATIONS.

oF

L L CONCRETE AND WETAL DECK

= |V AT WALKWAY, AND TO

/ = CONCRETE SLAB AT
UL =

"

THE PROJECT SHALL HAVE A CONTINUOUS AIRLEARRIER AT THE BULDING ENVELDPE. FROM FOUNDATION TO WALLS TO ROOF.

Tli SEI.F ACHERING SHEET u:m»( Aﬂ W(IIAT THE WALLS AND ROCFING UNDERLAYMENT AT THE ROOF ARE THE PRIMARY AR BARRIERS.
TOWALL WALL TO WALKHAY. WIDOHS, AND DOCRS, AND WALL T ROOF
ML m Wﬂﬂ.k PENETRATIONS bHMLM& bh\l.l.l} INCLUGING PYPING, CONDUTT, WIRING. Al
CONTRACTOR m mu'un A BLONERLDOOR ARTIGHTHESS TEST 10 ASSESS m.ms& PERFORMANGE

MRSEALING REQUREMENTS:

ST SHALL BE HITECT,
MCTWI.LUSE!MU&E FOG MACHING 'DD(MITF THERE ARE SIGNFICANT LEAKS.
ASPECIFIC AR TIGHTNE:

NOTE: THIS 15 A DIAGRAM OF POSSIBLE DPENINGS. AND MAY NOT REPRESENT THE ACTUAL LOCATIONS OF THE ELEMENTS REPRESENTED.

ehdd.
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Energy Recovery Ventilator

* 65% reduction in heating load (ventilation) E 1 x
* We can use smaller heat pumps

INDOOR UNIT

Energy Recovery Ventilator

Standard & Bypass Economizer

SPECIFICATIONS

+ Used on all my projects in past 3 years

* 1-2 code cycles until they are mandatory

Download specification at:
renewaire.com/specifications

Ventilation Type:

Static plate, heat and humidity transfer
Typical Airflow Range: 250-925 CFM
AHRI 1060 Certified Core: One L125-G5

Standard Features: o
Non-fused disconnect

24 VAC transformer/relay package

Filters:

Total gty. 2, MERV &: 20" x 20" x 2"

Unit Dimensions & Weight:

543/4" Lx233/4"Wx3534"H

204-275 Ibs., varies by option(s)

Max. Shipping Dimensions & Weight (on pallet):
63" Lx30"Wx 56" H

325 Ibs.

Accessories box shipped loose on top of unit,

Motor(s):
Oty 2, 0.75 HP ea., Direct drive blower/standard
Wl el

Thin Triple Glazing

Lawrence Berkeley Labs Andersen Windows

Thin-glass triple IGU

https://windows.|bl.gov/triple-glazing-thin-non-structural-center-glass

Minimal weight

Single spacer

Low entry cost

Drop-in replacement

High performance

Same width as double

ehdd.
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Indoor Temps During Winter Blackout

Standard Performance Bldg High Performance Bldg
BO*F
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Indoor Temps During Summer Blackout
Standard Performance Bldg High Performance Bldg

blackout

Outdoor Temperature

Outdoor Temperat ture

NOT Zero Energy Buildings...

ehdd.
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Is NZE getting us there fast enough?

ehdd.
Cummulative PV capacity: historic data vs IEA WEO predictions
In GW of total installed capacity - source International Energy Agency - World Energy Outlook
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Renewable & Clean Energy Standards

www.dsireusa.org / June 2019

- 29 States + DC have a
T Renewable Portfolio
2 " Standard, 3 states have a

U.S. Territories . Clean Energy Standard
Guam: 25%x2035 ;' (8 states have renewable

_ portfolio goals, 2 states have
clean energy goals)

HI: 100% x 2045

I Renewable portfolio standard Clean energy standard

Renewable portfolio goal

n

Clean energy goal

Ready for 100 Campaign 3 SIERRA
Cities Committed to 100% Clean Energy CLuB

15
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RE [lo)e 204 companies have committed to 100% renewables
D) @ineste CItl PHILIPS @ ING 2
JPMORGAN CHASE & CO.  AstraZeneca .~ @ swissRe FUJITSU
M e GoOgle  grogicase W BARCLAYS
HSBC
oldman "
Sachs / @ X\ Adobe
== AkzoNobel &
Bankof America %7
Anthem. ﬁ SONY
ABInBev BMW Bloomberg
B Microsoft GROUP Morgan Stanley ehdd.
522" Smart Electric el .
2%=°" Power Alliance Utilities with Clean Energy Targets
Lin bold. Utilities with 10 V.
AEP Ohio
Alliant
Energy
APS
e
ehdd.
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United States
Environmental Protection
Agency

<EPA

Green Power Partnership

Partner Name Annual Green GP % of Total Green Power
Power Usage (kWh) | Electricity Use* Resources
| 1. University of California 273,347,222 25% Various
i 2. University at Buffalo, the State | 224,325,000 100% Biomass, Solar
| University of New York
i 3. University of Pennsylvania 200,000,000 T1% Wind
| 4. stanford University 159,626,907 57% salar
ES Georgetown University 159,499,000 133% [ Wind
: 6. University of Tennessee, 158,044,000 67% Salar, Wind
| Enowxyille
I 7. University of Maryland 146,567,825 53% Various
! 8. University of Oklahoma 135,692,000 T0% Wind
| 9. Camegie Mellon University 132,396,967 100% Solar, Wind
i 10. University of North Texas 107,250,000 100% Solar, Wind
| 11. Arizona State University 105,000,000 30% Solar, Wind
12. University of Missouri 104,001,209 42% Biomass, Solar,
Wind
' 13. Northwestern University 100,370,800 39% Solar, Wind
: 14. Oklahoma State University 093,827,563 67% Wind
i 15, Drexel University . B?;?GG,.I}DB .104% [ Solar, Wind
! 16. The Ohjo State University 85,505,575 14% Wind

ehdd.

Carbon Intensity of US Electrical Generation
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Keith Dennis in The Electricity Journal http://dx.doi.org/10.1016/.tej.2015.09.019
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Building Electrification as Pathway to Zero Carbon

Annual Greenhouse Gas Emissions from Energy Use
of Title 24 2019-Compliant Building

6 Gas-heated building Electric-heated building

-

L]

Metric tons CO2e/year
«

-

1]
NRDE 2020 2030 2045 2020 2030 2045

*
@g NRDC analysis, climate zone 13 (Fresno) 44
::wm flop solar. Including methane leak

Why All Electric?
Yearly Per Home Emissions (MT CO2e)
4
3.5
3
25
2
1.5
1
0.5
0
2016 Code Standard 2019 Code Standard 2019 Code Efficient Home 2019 Code Standard 2019 Code Energy 2019 Code Energy
Home (Natural Gas + Home (Nat Gas + Elect) (Nat Gas + Elect) Home (Elect Only) Efficient Home (Elect Efficient Home (Elect
Elect) Only) Only, SCP EverGreen)
Sonoma County, low rise residential. Courtesy Rachel Kuykendall, Sonoma Clean Power ehdd-
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City Reach Codes - Building Electrification

Mixed fuel

option with an Aied sl
7 : z £ option with high Electric
Electric readiness increasein efficien reduliement ok Gas Ban
No reach code (no increased efficiency : = q 5k (select building
S s compliance specific
efficiency) compliance S : sectors)
2 margin above appliances
margin above
Code
Code
San Luis Obispo
San José =) Menlo Park
San Diego Mountain View axian
San Francisco # Berkeley
e R ee 8 o siice
stringent T r T - stringent
San Mateo Palo Alto Cupertino Alameda
Santa Clara Gilroy Hayward
Santa Monica Los Altos Petaluma (Non-residential: Exempt)
Los Altos Hills
Menlo Park
Milpitas

Monte Sereno
Morgan Hill

Note: All information in this chart is tentative, based on information obtained to date.

ehdd.

California Universities Are Transitioning to All-
Electric Buildings

The University of California system and Stanford University are making all-electric buildings the default in
new construction.

JUSTIN GERDES SEPTEMBER 24, 2018

fisnmn
1111

-1

“No new UC buildings or
major renovations after June
2019, except in special
circumstances, will use on-
site fossil fuel combustion,

such as natural gas, for space

P \@yl  and water heating”
>~ .
https://www.greentechmedia.com/articles/read/california-universities-are-transitioning-to-all-electric-buildings#gs.QUrSW_E ehdd_
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In the UK:

https://utilityweek.co.uk/gas-connections-new-homes-banned-2025/

https://www.ft.com/content/3f50601c-45a5-11e9-b168-96a37d002cd3

ehdd.

The Netherlands
Removing gas from 30,000-50,000 existing homes/year thru 2022
Then 200,000 homes/year

Energy transition in the
Netherlands -
phasing out of gas

Wim van 't Hof
Gas Market Unit

Electricity Directorate

ehdd.
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QUESTIONS?

scott.shell@ehdd.com

Induction: SMUD's cooking now

® Customer research

% SMUD customer panel: How would you rate your impression of
induction cooking before and after trying the induction cooktop?

Negative Positive
O,
Negative Positive

http://2019.utilityforum.org/Data/Sites/5/media/posters/smud-induction-infographic-poster2.pdf

21
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i@ Benelits

Boils water __~_~ . Easyto <
2X FASTER W 0 cle:n 1&/&

SAFER

No open
flames

%TWICE AS EFFICIENT

At Akt Al

Keeps your
home cooler

Low consistent heat

™ Fast
=/ temperature 208
response

12 Ibs. Water Temperature Response

Resistance Ceramic

» You're in
W control

Precise, digital
controls take 196

Temperature (degree F)

Gas Burner™~In

the guesswork 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
out of cooking. Time (min)

httn-//2019 utilitvforum ore/Data/Sites/S/media/nosters/smud-induction-infosranhic-noster? ndf

shdd.

2018 — 10 Top Rated Cooktops

Score Cooktop

Consumer

1. 100 Induction - Samsung $2,000

2. 100 Induction — Dacor $3,100 Re por‘ts

3. 99  Induction —GE 51,800

4. 99 Induction — GE $1,440

5. 99 Induction — GE 2,600

6. 99 Induction — Kenmore $1,600

7. 99 Induction — Bosch 51,700

8. 97 Induction — Kenmore 51,200

9. 97  Induction — Frigidaire $700

10. 97 Induction — Frigidaire 5820

.. 94 top rated Electric cooktop $900

.. 94 top rated Electric cooktop $1,400
. 89  top rated Gas cooktop 51,350

22



