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Fine Homebuilding Best New Home!

Evoking comfort in an open plan
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Fine Homebuilding Best New Home!
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Components for
conservation
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Fine Homebmldlng Best New Home!
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Carmel Passive House Team

Architect: Justin Pauly Architects | &. o. &

Structural engineer: Derek
Bonsper, Duckbrew

Builder: Carmel Building & Design

CPHC & LEED Homes Rater: Katy
Hollbacher, Beyond Efficiency |

HERS Rater: Steven Jungerberg,
RetroGreen Homes
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300BC,Rome: - ... ..

* The three elements of architecture are “"commaodity,
firmness and delight” - Vitruvius

= Buildings are for people, and they must be loved to
endure.

= Useful & comfortable
= Strong, durable & efficient
* |nspire delight...




Carmel-by-the-Sea
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Lngsive solar windows?

-

ca

-

Nah- this is the north side.-We_tan get
away with a lot in coastal California!




-
,.s.
b
™~
P
2
=




1 e [

5

;g_? DETAIL _




Insulation planning
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Step 1. Minimize heat losses

= Understand your “heat loss pie’, and then...
= Go for the biggest pieces!

QUIZ: more heat
loss through 2x4 §
walls or 2x10 roof?,




Conduction> Compactness

= Make building shape more “compact”
to minimize amount of exterior wall for

every square foot of living space

provided
= - save materials L
| 0
= -> minimize construction costs | more wall

= = minimize heat losses

» Typical energy code: shape of building
irrelevant for determining compliance 2

e

more wall

f 1ot

more wall



Title 24 Code Min for Carmel PH:

= Walls R-13... no matter how much wall!
= Roof R-30... no matter how much roof!

= Raised floor R-19*... no matter how much floor!
* or R-0 if this were slab on gradel!

DOUBLE
the wall area of
the square! but
extra insulation
not required!






Window Choices:

Gas fill vs. Mountain

R-Value (U-Value)

Heat-Smart®  Double Triphe
Pane

™
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Solar Heat Gain (SHGC)

Heat-Smart*
compared  Pam
with clear
double and
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Solar Insolation Worldwide

Hours of sun per day on an optimally tilted surface during the worst month of the year - NREL
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Especially in
California & other
sunny climates!




South side
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Old Thermal Mass Is Dead... |




Thermal mass 2.0:

Phase change materials (PCMs)

Specify products temperature setpoint to
act as ‘thermostat’ at that temp

Carmel Passive House product: BioPCmat
= One square foot equals heat storage capacity

of 1 cu.ft of concrete (27 BTUs) { ‘*gg
PCMs = "Smart thermal mass! | 7294

S &
./
phasechange.com /






Window Design Challenge

PHPP
Transmission m;to?;im “Window” tab

Losses Radiation

kBTUlyr Ratio Gains:Losses
North 1904 877 0.46

East 2403 341 1.42
South 2754 6349 2.31
West 1732 1484 0.86

Horiz. 0 0

ToTAL |  B794 | 12122 | 138




Sunpaths
40°N Latitude

12:0n

Winter Solstice 6:00 E Equinox Summer Solstice



SUNCalC w Golden Rectangle, Carmel o 21 Jun, 2017
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Shading Studies w/ Solar Pathfinder .

Notes: South lacade 22
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3.5 3.5
5.6 5.6

. 5.6
3 3.5

. 2 . 3 3.5 3.5 3.5
1.5 4 5 6 4.8 5.6
1.5 4 5 6 3 3.5
3 < 5 5 3 3.5 3.5 3.5 3.5
3 < 5 5 6 3.5 3.5 3.5 7
3 4 b 2 6 3 7 7 7






Iconic PH: Post Heat Ventilation Air

HWC1520 PERFORMANCE DATA
| HEATING BTUH (10
 PRESSURE ,
GPM | DROP N2°F |
| (FT.WTR) 800 | 1000 | 1200
CFM  CFM | CFM

. -

-

1.2

3 242 | 274 | 30.1
S | 34 | 264 | 304 | 338
7 67 | 276 | 319 | 387
® | 10 | 282 327 | 268

First Co. HWC series duct coil paired with Zehnder ComfoAir 350 HRV



Kitchen range hood

. p 37
PHPP tip: adjust HRV heat recovery efficiency by proportioning ontime of direct-exhaust fans




First, here i t™he prapgh of the HREV port temperatures over & 24 how' period. You (a0 so¢ how The low temperature incoming av (iue) s tempered
by the augoing interiar air (red) 10 produce INCOmng ar that 5 mech closer 10 the inernior 3r 1emperature (green)
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g TelporureT

One of the valuable effects of the HRV is that the temperature of the house stays stable. Here is the graph of the temperatures outside, the
crawlspace and top middle and bottom of each level of the house. Other than when there is sun moving through the house and affecting some of
the data loggers more than the others, the temperature stays within 2-3°. This is a function of the stability of the Passive house design and the
balancing effect of the HRV. It looks like the datalogger on the floor of level 1 got some direct sun for an hour or so.
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Oh- LEED Platinum, too!

» Rainwater harvesting R\
= Drought-tolerant, native plants LEED

FOR HOMES

= Salvaged wood flooring

* Low-VOC materials & finishes

» High-efficiency lighting & appliances
= Water-conserving fixtures

= On-demand hot water circulation




Deliver intensive team training early

Take control of windows

Go passive solar-it really works

SketchUp shading studies: just do it!

Remember peak load certification option
Ventilation: stay fully involved as design evolves
Other stuff: stay fully involved as design evolves!



Questions?




* Energy modeling & optimization studies
» High-performance envelope advising

= HVAC systems advising P

: : : €NErgy training
= Green plan review & r ating services optimization vision goals

: i : cre.ativjty sys.tems

= Technical training & coaching building science
: o ! engineering water

" |ncentives program facilitation community - green ratings
wel-being @Xpertise
= Contact: passive house Pplanning
. net zero push the

Katy Hollbacher, P.E., katy@beyondefficiency.us envelope

WY: (307) 200-7236

CA: (415) 236-1333 ‘ m l

Beyond Efficiency

Beyond Efficiency



