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What’s best for professionals






Messaging

What will my building look like?



Messaging <))

Don’t sell the drivetrain



...sell the car!



Messaging <))
WHAT WE DO

We create architecture that combines modernist
precision with casual California indoor/outdoor
ambience, optimized to Passive House (Passivhaus)
standards for unmatched health, comfort, quiet and
nerformance. Essential habitat for humans—
homes, spaces, and places where people thrive, in
palance with the environment. Architecture for the
future of California.




Renewal (Retrofit)

Midori Haus, Santa Cruz
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Renewal (Retrofit)

Midori Haus, Santa Cruz
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Midori Haus, Santa Cruz




Renewal (Retrofit)

Midori Haus, Santa Cruz

1569 ft2, 3BR/2BA S
Built 1922, Remodeled 2013
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Renewal (Retrofit)

Midori Haus, Santa Cruz

VENTED ATTIC

(NET VENT AREA MIN 1/150TH OF ATTIC AREA) PASSIVE HOUSE RETROFIT
ROOF-WALL INTERSECTION
SCALE: 1" =1'-0"

© 2010 GRAHAM IRWIN, ESSENTIAL HABITAT

(E) RAFTERS, SHEATHING & ROOFING

(N) PLYWOOD LIBERALLY GLUED &
SEALED TO (E) ROOF SHEATHING &
RAFTER BLOCKS

””””””””””””””””””” HOUSE WRAP EXTENDED BEHIND

A BLOCKING, TAPED TO SHEATHING
(N) LOOSE CELLULOSE, THICKNESS TBD N) C(fNS;TﬁFEiQX;FT‘Eg =
(INSTALLED AFTER BLOWER DOOR TEST) BLOWER DOOR TEST) %
= (N) FASCIA & BLOCKING
g (N) VENT STRIP
== COR-A VENT SV5 OR EQUIV.
(N) DENSE PACKED — W/ INSECT SCREEN
CELLULOSE OR FIBERGLASS— | — @ TOP & BOTTOM OF CAVITY
(N) PLYWOOD SHEATHING Z%z (N) SIDING
GLUED TO FRAMING @ PERIMETER, SEAMS TAPED W/ =
PROTECTO SUPER STICK BUILDING TAPE® OR —
3M™ ALL WEATHER FLASHING TAPE 8067 OR EQUIV. —=
(N) 3/4" FURRING STRIPS @ 16" OC
(BACK VENTED CAVITY)
(N) EXT RIGID INS.
MATERIAL & THICKNESS TBD (N) HOUSE WRAP
(INSTALLED AFTER BLOWER DOOR TEST) SEAMS & PERIMETER
TAPED & SEALED




Renewal (Retrofit)

Midori Haus, Santa Cruz

PASSIVE HOUSE RETROFIT
FLOOR-WALL INTERSECTION
SCALE: 1" =1'-0"

© 2011 GRAHAM IRWIN, ESSENTIAL HABITAT

ALL PENETRATIONS THROUGH SILL PLATE
TO BE SEALED WITH FOAM OR CAULK

(E) PLASTER 'I b
<8
(N) DENSE PACKED CELLULOSE OR FIBERGLASS 2
S|
=l
4G
It | P—~FOAM/CAULK PLYWOOD TO
5] 2 SILL PLATE, RIM JOIST &
(N) SOLID BLOCKING "\ ALL PENETRATIONS BOOTED, ? 2 MUDSILL u
FOR PENETRATION SEALED & FOAMED | FOAM/CAULK & TAPE <
j<I¥ PLYWOOD TO CONCRETE G
(N) HOUSE WRAP AIR BARRIER, SEAMS & PERIMETER TAPED & SEALED P N w
(N) 2" EPS INSULATION, SEAMS FOAMED/CAULKED & TAPED R (N) VENT STRIP 3
0|\ __ COR-AVENT SV5OREQUIV. __ 2
FOAM/CAULK & TAPE EPS TO CONCRETE ol W/ INSECT SCREEN z
ADHERE HOUSE WRAP TO CONCRETE L @TOP & BOTTOM OF CAVITY =
cessecscacccsctecncancenctscacencescesccconsesccancsonneonesnnenanliiill (N) TERMITE SHIELD o




Renewal (Retrofit)

Midori Haus, Santa Cruz

Blower Door Testing — Before & After

Before: 22 ACH., After: 0.6 ACH;, Triumphant Builders!

www.santacruzgreenbuilders.com



Renewal (Retrofit)

Midori Haus, Santa Cruz

www.midorihaus.com



Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014
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Kaplarkey Residence, San Francisco 2014




Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014
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Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014
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Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014



Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014



Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014



Renewal (Retrofit)

Kaplarkey Residence, San Franusco 2014
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Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014




Renewal (Retrofit)

Kaplarkey Residence, San Francisco 2014




Renewal (Retrofit)

Hittson Residence, San Jose




Renewal (Retrofit)

Hittson Residence, San Jose



Renewal (Retrofit)

Hittson Residence, San Jose




Renewal (Retrofit)

Hittson Residence, San Jose



Renewal (Retrofit)

Hittson Residence, SanJose

3 BR/1% BA, 1038 ft2 3 BR/2 BA, 1107 ft2




Renewal (Retrofit)

Hittson Residence, San Jose



Renewal (Retrofit)

Hittson Residence, San Jose



Renewal (Retrofit)

Watson/Esparza Residence, Sunnyvale




Renewal (Retrofit)

Watson/Esparza Residence, Sunnyvale



Renewal (Retrofit)

Watson/Esparza Residence, Sunnyvale




Renewal (Retrofit)

Watson/Esparza Residence, Sunnyvale



Renewal (Retrofit)

Watson/Esparza Residence, Sunnyvale

3 BR/2 BA, 1193 ft2

3 BR/2%: BA, 1744 ft?
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Renewal (Retrofit)

Watson/Esparza Residence, Sunnyvale




A Renewable Grid

 Renewables are intermittent, but predictable.
* Current grid & building stock lack storage.

* Passive House provides the thermal storage
and daily/seasonal demand reduction needed.

* Economic models don’t properly value Passive
House, YET...



The “Duck Curve”

Adding Solar Only, No Demand Reduction

California Grid Load (March 31)
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Energy: 13 GW x 3 hrs / 2 = 19,500,000 kWh / 10 kWh / 70% = 2,790,000 Tesla 10 kW Powerwalls
Power: 13 GW / 2 kW = 6,500,000 Tesla 10 kW Powerwalls
California: 60% Renewable in 2030, Carbon Neutral by 2045, then Carbon Negative



PH Thermal Storage

Passive House in a Heat Wave, No A/C

Comfortable Inside During Heat Wave

example at 14-May-2014 14:35
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Winter Heating Demand

“The Only Curve that Matters”

Summer

Winter

B Heating Demand

Winter
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Winter Heating Demand

“The Only Curve that Matters”

B Heating Demand
OSolar

Winter
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Winter Heating Demand

“The Only Curve that Matters”

B Heating Demand
OSolar

Winter
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Winter Heating Demand

“The Only Curve that Matters”

Winter

Summer



Winter Heating Demand

“The Only Curve that Matters”

B Heating Demand
OSolar +HG

B Internal Heat Gain

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec



Don’t Like the Duck?

Typical Daily Grid Load vs. % Solar Energy
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What About Natural Gas?

Monthly CA Grid Load vs. Solar %
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Proof in Practice:

Passive House Seasonal Energy Use.

My Energy Use My Energy Use
Select fuel type:  lectricity ~ Select fuel type: natural gas v
¢ | 5 Mar2013-Feb2014 Select view: by bill = ¢ » Mar2013 - Feb2014 Select view: | by bill

Similar homes comparison
552 kWh 83 therms
414 ‘/\\v/ﬁ\///\\ ”
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Similar homes comparison

' B You
B A simiar homes
B EMcient simiar homes

What homes are compared?

What homes are compared?

| www.midorihaus.com

2869 kWh Elec. + 50 Therms (1,465 kWh) Nat. Gas = 4,334 kWh (before PV!)
Before Retrofit 21,928 kWh/yr, Similar CA Home 19,596 kWh/yr



Toward Wider Adoption

Build public awareness/acceptance

Deliver predictable projects to clients
Construction is localized (max ~1 hr. radius)
Enable existing construction industry!
Prefab & panelized? Every chance we get!



4D Details

Add Sequencing for Air Sealing & Testing!



Wider Adoption: PH vs. Code

01 Arcata

02 Santa Rosa
03 Oakland

04 San Jose

05 Santa Maria
06 Torrance

07 San Diego
08 Fullerton

09 Burbank

10 Riverside

11 Red Bluff

12 Sacramento
13 Fresno

14 Palmdale

15 Palm Springs
16 Blue Canyon
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Toward Wider Adoption

“Pocket Production” Passive Houses

“The Mendocino”
2270 SF (4 BR, 3-1/2 BA)

“The Mojave”



“The Mendocino” 2270 ft? (4 BR, 3% BA)

Initial Sketch



“The Mendocino” 2270 ft? (4 BR, 3% BA)

452 Rotated Ridge



“The Mendocino” 2270 ft? (4 BR, 3% BA)

Unconditioned Space (Garage) for Detail



“The Mendocino” 2270 ft2 (4 BR, 3% BA)

Streetscape



“The Mendocino” 2270 ft* (4 BR, 3% BA)
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“The Healdsburg” 2790 ft? (4 BR, 3 ¥ BA)

1 Design, 4 Configurations (Centered Stairs)




“The Healdsburg” 2790 ft? (4 BR, 3 ¥ BA)

1 Design, 4 Configurations (Centered Stairs)




“The Healdsburg” 2790 ft* (4 BR, 3 %2 BA)

1 Design, 4 Configurations (Centered Stairs)
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Open Building

“Forever Home”

1. ADU (w/ kitchenette)
2. Guest Suite/Den
3. Accessible Master Suite

“The Healdsburg” (15t Floor)



End of Single-Family Housing

State of CA Zoning Mandates for ADUs

Optional ADU

In the Works: “Convertibles”
Garage -> ADU
e Skirt Car-Centric Zoning

“The Mendocino” (15t Floor)



“Informed” Vernacular
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Bangla
Bangalo
Bungale
Bungalow



Good Grid Citizenship

Time of Use More Valuable than Generation

fg‘: 1oAY

19th Century 20th Century 21st Century
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Good Grid Citizenship

Time of Use More Valuable than Generation

House of batteries or house as a battery?




Good Grid Citizenship

Time of Use More Valuable than Generation

Sol-Lux Alpha, San Francisco CA
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Sol-Lux Alpha



Sol-Lux Alpha




Sol-Lux Alpha



Sol-Lux Alpha
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Sol-Lux Alpha




Thank You! Questions?

Graham Irwin, AlA

Principal, Essential Habitat Architecture
www.essentialhabitat.com



