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Carmel Passive House Team 

!  Architect: Justin Pauly Architects 
!  Structural engineer: Derek 

Bonsper, Duckbrew 
!  Builder: Carmel Building & Design 
!  CPHC & LEED Homes Rater: Katy 

Hollbacher, Beyond Efficiency 
!  HERS Rater: Steven Jungerberg, 

RetroGreen Homes 

jasonjc.com
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“We(feel(a(responsibility(as(stewards(of(
this(Earth(and(we(wanted(to(build(a(home(
that(was(respecOul(of(the(environment(
and(its(precious(resources.(We(also(
learned(that(good(design(and(modern(
aestheQcs(were(compaQble(with(the(kind(
of(energy(efficiency(we(were(seeking(and(
we(couldn't(be(more(pleased.”((

."#"Homeowners"Mica"&"Laureen"Hill"

JusQn(Pauly(Architects(
Rick(Pharoah,(Rick(Pharoah(Photography(



300 B.C., Rome: 

!  The three elements of architecture are “commodity, 
firmness and delight” – Vitruvius 

!  Buildings are for people, and they must be loved to 
endure.  
!  Useful & comfortable 
!  Strong, durable & efficient 
!  Inspire delight… 
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Carmel-by-the-Sea 



Carmel-by-the-Sea 
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Passive(solar(windows?(
Nah#"this"is"the"north"side."We"can"get"
away"with"a"lot"in"coastal"California!"
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Raised floor-stem wall connection 



Insulation planning 
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“Air"sealing"is"
hard”"

#"builder"Rob"Nicely"



Headers"
right#sized"

Window"
aligned"within"

stud"bay"

No"unneeded"
cripple"studs"

“Advanced"
Framing"is"easy”"

#"builder"Rob"Nicely"



Step 1. Minimize heat losses 

!  Understand your “heat loss pie”, and then… 
!  Go for the biggest pieces! 

!  walls 
!  windows 
!  air infiltration 

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 
!  " minimize construction costs 
!  " minimize heat losses 

!  Typical energy code: shape of building 
irrelevant for determining compliance 
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((
13%(
more"wall"

41%(
more"wall"

125%(
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 grade! 
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((

DOUBLE(
the"wall"area"of"
the"square!"but"
extra"insulaSon"
not"required!"



Non-compact: Carmel PH. 
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Window Choices: 

Loewen((Windows(

Low"U#value"not"
always"best."

Gas"fill"vs."Mountains"



Solar Insolation Worldwide 

Hours of sun per day on an optimally tilted surface during the worst month of the year - NREL



Solar Insolation U.S. 
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Hours of sun per day on an optimally tilted surface during the worst month of the year - NREL



Solar Radiation Data 

!  Insolation =  
 INcoming SOLar radiATION 

!  Measurements, kBtu/ft2: 
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!  Horizontal (flat) 
!  Vertical (N,S,E,W elev.) 

San Francisco climate data from PHPP



Passive Solar Is Not Dead… 

!  especially in California’s 
sunny climates! 

Especially"in"
California"&"other"
sunny"climates!"



South side 



Old Thermal Mass Is Dead… 

For"those"who"
don’t"want"

concrete"floors."



Thermal mass 2.0: 

!  Phase change materials (PCMs) 
!  Specify product’s 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) 

!  PCMs = “Smart” thermal mass! 
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phasechange.com



PCP (Phase Change Physics ;) 
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http://hyperphysics.phy-astr.gsu.edu



Window Design Challenge 
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PHPP"
“Window”"tab"

Maximize"gain:loss"raSos"



Sunpaths 
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http://facweb.bhc.edu



33(

Morning"shade"
in"summer…"

But"no"shade"in"
winter"

PHPP"can’t"differenSate"le]"vs."
right"returns"

PHIUS&approach:&average&them&

PHPP’s Shading Limitations 



Shading Studies w/ Solar Pathfinder 

6 7 8 9 10 11 12 
DEC 0 0 2.4 3 3.6 5.6 4.2 8 6.4 6.4 
JAN 0 0 1.8 2.4 3 3.6 5.6 4.2 4.2 4.8 6.4 
NOV 0 0 1.8 2.4 4 3.6 4.2 5.6 5.6 4.8 4.8 
FEB 0 0 0 2.4 2.4 3 3.6 4.2 4.2 5.6 4.2 4.2 
OCT 0 0 1 1.5 0 0 0 0 0 0 3.5 3.5 
MAR 0 0 0 1.8 3.2 4 3.6 4.8 5.6 4.2 5.6 5.6 
SEP 0 0 0 1.5 2 2.5 3 3 3.5 3.5 3.5 3.5 
APR 0 0 0 1.5 4 5 6 4.8 5.6 4.2 4.2 4.2 
AUG 0 0 0 1.5 4 5 6 3 3.5 0 0 0 
MAY 0 0 0 0 3 4 5 5 3 3.5 3.5 3.5 3.5 
JUL 0 0 0 0 3 4 5 5 6 3.5 3.5 3.5 7 
JUN 0 0 0 0 0 3 4 5 5 6 3 7 7 7 



Shading Studies w/ Sketchup 



Iconic PH: Post Heat Ventilation Air 

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



Kitchen range hood 
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Your"choice:"prioriSze"health"
or"energy"efficiency?"

PHPP(Qp:(adjust(HRV(heat(recovery(efficiency(by(proporQoning(onQme(of(directaexhaust(fans(



Monitoring: HRV port temps 
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Steven(Jungerberg,(HERS(Rater(
RetroGreen(Homes(



Monitoring: Temperatures 

39(
Steven(Jungerberg,(HERS(Rater,(RetroGreen(Homes(



Oh- LEED Platinum, too! 
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!  Rainwater harvesting 
!  Drought-tolerant, native plants 
!  Salvaged wood flooring 
!  Low-VOC materials & finishes 
!  High-efficiency lighting & appliances 
!  Water-conserving fixtures 
!  On-demand hot water circulation 



Tips + Lessons Learned 

!  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! 
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Questions? 
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Push the envelope: 

!  Energy modeling & optimization studies 
!  High-performance envelope advising 
!  HVAC systems advising 
!  Green plan review & rating services 
!  Technical training & coaching 
!  Incentives program facilitation 
!  Contact: 

 Katy Hollbacher, P.E., katy@beyondefficiency.us  
 WY: (307) 200-7236 
 CA: (415) 236-1333 









 





























