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How Passive House affects our Practice

Q1. Does pursuing Passive House force the client to compromise on design?
Q2. How does pursuing Passive House affect the architect/client relationship?

Q3. How does using a Passive House consultant as the lead impact the

design/building process and how does staff training figure in to the
process?



Case studies in Passive House Architecture



Three Case Study Passive House Projects

Project | HWPP | SDAK | FoxHal

Developer Congregation Private

Single Family Church Single Family

Timber Frame with SIP Timber Frame with SIP Timber Frame with SIP
Curtain Wall Curtain Wall (sanctuary) Curtain Wall

Bill Stratton Building Co. Hills Construction Bill Stratton Building Co.



Design

Q1. Does pursuing passive house force the client to
compromise on design?



Case Study 1:
Hudson Passive Project, BarlisWedlick + Levy Partnership, 2010

Photo by Elliot Kaufman



Hudson Passive Project

Year Built 2010
z

Building Type

SO IT2C Timber Frame with SIP
Curtain Wall

Builder/Contractor Bill Stratton
Building Co.

Floor Area (sf) 1.650

Form Factor (SA/V)

0.69




Hudson Passive Project
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Hudson Passive Project

TOPIC PP
BW Project Number 1003 Blower door test
Year Built 2010 The Role of Air & Water - PH technique #4 - air tightness, [Tape and Caulk
Square Footage 1568 understanding details
Stories 15 Depressureization Test 15 ACH
Construction Cost Tetbme oo
Cost/SF 5225-5250
Building Type Detached Single Family House
Construction Type [Timber Frame with SIP Curtain Wall The Role of Systems - PH technique #5 — ventilation systems,
Builder Bill Stratton Building understanding monitoring/use/systems...
Developer N/A Heating Degree Days 6500
Building Scientist [ The Levy Partnership Cooling degree Days 500
MEP Engineer x Annual Heating Demand (Btu/(ft2-a)) 3,841 8tu/(ft"2-a)
PHIUS Certification ves Annual Heating Demand (kWh/(m2a)) 12.113 kwh/(m"22)
PHIUS Certification Date 2010 Useful Cooling Demand (Btu/(ft"2-a)) 1,084 Btu/(ftr2-a)
PHIUS Pre-Certification Useful Cooling Demand (kwh/(m~2a)) 3.42 kwh/(m2a)
PHIUS Pre-Certification Date Specific Primary Energy Demand (Btu/(ft"2-a)) 34,514 Btu/(ftr2-2)
PHI Certification ves Specific Primary Energy Demand (kWh/(m2a)) 108.9 kWh/(m~2a)
PHI Certification Date 2010 Vem!Ial!on Type HRV
P41 Pre-Certification Ventilation Company hnder
e Ventilation Product [Comfoair 200
PHI Pre-Certification Date Heat Recovery Efficiency 52.00%
Climate Control: Unit 1 Type Heat Pump
Unit 1 Company Mitsubishi
The Role of Form - PH technique #1 - compact form, Unit 1 Product Mr. Slim, MSZ-FE12NA and MUZ12NA
understanding form, intro to PHPP software Unit 1 Heating Capacity 13,600 Btu/h
Compactness Rati 7 Unit 1 Heating Capacity @ Temperature 47 deg. F
Unit 1 HSPF (1) 10 Btu/h/W
Unit 1 Cooling Capacity 12,000 Btu/h
SEER (Energy Efficiency) 23
Climate Control: Unit 2 Type Heat pPum;
R : Unit 2 Company v itsubishr
The Role of the Sun - PH technique #2 - orientation, Utilizing passive solar shading concepts Unit 2 Product M. Slim, MSZ-REOSNA and MUZ12NA
understanding windows Sun driven orientation Unit 2 Heating Capacity 10,900 Btu/h

Lattitude (effective) 42
Azimuth of Primary Southern Facade 2
Windows (VERT) Type Triple Glazed
Windows (VERT) Company serious Windows
Windows (VERT) Product 725 series
Windows (VERT) SHGC (South) 0.56
Windows (VERT) SHGC (West) 0.3
Windows (VERT) SHGC (North) X
Windows (VERT) SHGC (East) X
Windows (ROOF) Type Triple Glazed
Windows (ROOF) Company Fakro
Windows (ROOF) Product FPL Preselect
Windows (ROOF) SHGC (South) x
Windows (ROOF) SHGC (West) 0.3
Windows (ROOF) SHGC (North) x
Windows (ROOF) SHGC (East) 0.3
[51Ps methodology
The Role of the Blanket - PH technique #3 —insulation, GluLam Super-structure
understanding materials, intro to WUFI software Slab insulation
Windows (ROOF) R-Value R-S.
‘Windows (VERT) R-Value R-7.
Wall Type siP (EPS)
Wall Supplier [Vermont Timber Frames
Wall Thickness (pre-finish) 12.25in
Wall R-value R-50.
Roof Type 5P (BASF Neopor EPS)
Roof Supplier [vermont Timber Frames
Roof Thickness (pre-finish) 12.25in
Roof R-Value R-55.
Slab Type 6" Concrete over XPS insulation on gravel bed
Slab Supplier Bill Stratton Building
Slab Thickness 6.in
Slab Insulation Thickness 12.in
Slab R-Value R-60.

Foundation Wall Type

Foundation Wall Supplier

Foundation Wall Insulation Thickness (Interior)

Foundation Wall Insulation Thickness (Exterior)
Wall R-Value

Concrete between XPS Insulation
Bill Stratton Building

4.in

2.in

incl. w/ slab R-Value

Unit 2 Heating Capacity @ Temperature
Unit 2 HSPF (1V)

Unit 2 Cooling Capacity

SEER (Energy Efficiency)
Climate Control: Unit 3 Type
Unit 3 Company

Unit 3 Product

Unit 3 Length

Unit 3 Power

Domestic Hot Water Company
Domestic Hot Water Product
Efficiency

47 deg.

10 Btu/h/W

5,000 Btu/h

26

Baseboard Heater
cadet

Electric Baseboard Heat
36.in

750w

Steilbel Eitron Electric Tankless Water Heater
[rempra 29 Plus

59.00%




Hudson Passive Project




Original Passive Solar Design Passive House Design

A1.1. HPP was completely redesigned to meet the
Passive House standard and saw insignificant

changes to its design and design intent.
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Passive House Design

Original Passive Solar Design



Case Study 2:
SDAKinderhook Church, BarlisWedlick + Levy Partnership, 2015




SDAKinderhook Church

Year Built

Building Type

Construction Type

Builder/Contractor

Climate

Floor Area (sf)

Form Factor (SA/V)

th:Day
tist Church

Congregation
2015
1

Church

Timber Construction
with SIP Curtain Wall
(sanctuary)

Hills Construction
Zone 5
6,500

0.16



SDAKinderhook Church
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SDAKinderhook Church
]

TOPIC KSDA
BW Project Number 1217 Blower door test
Year Built 2014 The Role of Air & Water - PH technique 24 - air tightness, Tape and Caulk
Square Footage 6538 understanding details
Stories 1w/ loft Depressureization Test 0.60 ACH
Construction Cost ::?:;. :;;;2‘015
Cost/SF
Building Type Public Building / Chruch [System sized 1o manage & Concregaton - 10 of ltent!
Construction Type Timber Construction w/ SIP walls & roof The Role of Systems - PH techaique #5 - ventilation systems,
Builder Hills Construction Management Inc, Don understanding monitoring/use/systems...
Developer X Meating Degree Days 10896
Building Scientist The Levy Partnership Cooling degree Days 457
MEP Engineer Annual Heating Demand (Btu/(ft*2-a))
PHIUS Certification YES Annual Heating Demand (kWh/(m~2a)) 27,787 kWh/jyr
PHIUS Certification Date 2016 Useful Cooling Demand (Btu/(ft*2-3))
PHIUS Pre-Certification ves Useful Cooling Demand (kWh/(m*2a)) 12,945 kWhiyr
PHIUS Pre-Certification Date 2014 Specific Primary Energy Demand (Btu/(ft~2-3))
PHI Certification x Specific Primary Energy Demand (KWh/(m*2a)) :::’.m KWhyr
Ventilation T
m :::h.'ﬁm::' i Ventilation (::pln' Uttimate Air
98 Pra-Cartiication Dete " Ventilation Product Recoup Aerator 20000X
Heat Recovery Efficiency 0.83
Climate Controk: Unit 1 Type [Ouctless Heat Pump
Unit 1 Company Maitsubishi
The Role of Form - PH technique 21 - compact form, Unit 1 Product
understanding form, intro to PHPP software Unit 1 Heating Capacity
_Compactness Ratio Unit 1 Heating Capacity @ Temperature
Unit 1 HSPF (IV)
Unit 1 Cooling Capacity
SEER (Energy Efficiency)
Site Plan appoach S':';:::::: Unk2Type
The Role of the Sun - PH technique 22 - orientation, Passive House vs Passive Solar Uit 2 Prod
understanding windows. Windows enhancing sanctuary feel Unit 2 Heating Capacity
Lattitude (effective) 424 Unit 2 Heating Capacity @ Temperature
Azimuth of Primary Southern Facade ? Unit 2 HSPF (IV)
Windows (VERT) Type Triple Glazed Unit 2 Cooling Capacity
Windows (VERT) Company Intus Windows SEER (Energy Efficiency)
Windows (VERT) Product EFORTE Climate Controk: Unit 3 Type
Windows (VERT) SHGC (South) 0.62 Unit 3 Compamry
Windows (VERT) SHGC (West) 0.494 :: ) ::::‘
Windows (VERT) SHGC (North) 0434 Valt S Powes
Windowes (VERT) G (€t Domesti ot Water Company
Windows (ROOF) Type X Domestic Hot Water Product Electric point source and tankiess water heaters
Windows (ROOF) Company X Efficiency
Windows (ROOF) Product X
Windows (ROOF) SHGC (South) x
Windows (ROOF) SHGC (West) X
Windows (ROOF) SHGC (North) X
Windows (ROOF) SHGC (East) X
icker envelope not effecting aesthetic
The Role of the Blanket - PH technique #3 - insulation,
understanding materials, intro to WUFI software
Windows (ROOF) R-Value X
f Windows (VERT) R-Value R-5.9
wall Type 1P and Double Wall Framing
o e or Wall Ssupplier Vermont Timber Framing
o H Wall Thickness (pre-finish)
1 a3 § Wall R-Value R-67.8
* St S ;i! Roof Type SiP
:B' :_ e Roof Supplier /ermont Timber Frames
ETRImINS | 1 Roof Thickness (pre-finish) 1025
T g Roof R-Value 63
Slab Type [Concrete, EPS Neopor Insulation
e cn e Stab Supplier Hills Construction Management Inc
Slab Thickness 5.in Reinforced Concrete
r Slab Insulation Thickness 14.in
stab R-Value R-64
Foundation Wall Type Reinforced Concrete
Foundation Wall Supplier Hills Construction Management Inc
Foundation Wall Insulation Thickness (interior)
Foundation Wall Insulation Thickness (Exterior) 2.in

Foundation Wall R-Value |3
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Original Passive Solar Design Passive House Design

A1.2. SDAK was completely redesigned to meet the
Passive House standard and saw insignificant

changes to its design and design intent.



Fox Hall, BarlisWedlick + Levy Partnership, 2014

Case Study 3:

Photo by Jonny Valiant
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lient

Clien Private
Year Built 2014
Stories 2
Building Type Single Family

Construction Type Timber Frame with SIP

Curtain Wall

Builder/Contractor . L
Bill Stratton Building Co.

Climat
HNSte Zone 5

Floor Area (sf) 1.800

Form Factor (SA/V) S



Fox Hall
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Fox Hall
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TOPIC HALL HILL
BW Project Number 1210 eTower door test
Year Built 2014 The Role of Air & Water - PH technique 24 - air tightness, [Tape and caulk
Square Footage 1602 SF understanding details
Stories 2 Depressureization Test .38 ACH
Construction Cost $897,454 w.0 updrages Pressure iospfzou
Cost/sF $411 w.o upgrades Jest Oate 31/
Building Type Detached Single Family House
Construction Type Timber Frame with SIP Curtain Wall The Role of Systems - PH techaique 15 — ventilation systems,
Builder 8ill Stratton Building Company understanding monitoring/use/systems...
Developer N/A Meating Degree Days.
Building Scientist The Levy Partnership Cooling degree Days |
MEP Engineer X Annual Heating Demand (Btu/[ft"2-a))
PHIUS Certification X Annual Heating Demand (kWh/(m~2a)) 596 kwh
PHIUS Certification Date X Useful Cooling Demand (Btu/(ft2-a))
PHIUS Pre-Certification X Useful Cooling Demand (kWh/(m*2a)) 879 kWh
PHIUS Pre-Certification Date X specific y Energy -a)) 58,364 kBTU/yr.
PHI Certification Yes Specific Primary Energy Demand (kWh/(m*2a)) o
PHI Certification Date 1/7/2015 Ventilation Type s
ertificati Ventilation Company ehnder
P Pre- on Yes ComfoAir 200
" Ventilation Product
PHI Pre-Certification Date 12/18/2013 et } . 52.00%
Climate Controk: Unit 1 Type Heat Pump
Unit 1 Company Fujitsu
The Role of Form - PH technique 21 - compact form, Unit 1 Product ARUSRLF
understanding form, intro to PHPP software Unit 1 Heating Capacity 10,200 Btu/h
Sompactness Ratko — Unit 1 Heating Capacity @ Temperature 47 deg.F
Unit 1 HSPF (V) 9 Btu/h/W
Unit 1 Cooling Capacity 5,000 Btu/h
SEER (Energy Efficiency) 14.7 (Ducted)
Heat Pump
Site plan approach and tree clearring gm;:’"* Unk2Type FUjtsu
The Role of the Sun - PH technique 22 - orientation, Curtain wall eve solar diagrams nit 2 poett AOU12RLS2H, ASUI2RLS2
understanding windows. Unit 2 Heating Capacity 16,000 Btu/h
Lattitude (effective) 42 Unit 2 Heating Capacity @ Temperature 47deg.F
Azimuth of Primary Southern Facade ? Unit 2 HSPF (IV) 9 Btu/h/W
Windows (VERT) Type Triple Glazed Unit 2 Cooling Capacity 12,000 Btu/h
Windows (VERT) Company Intus Windows SEER (Energy Efficiency) 2
Windows (VERT) Product Climate Controk: Unit 3 Type :
Windows (VERT) SHGC (South) 0.483 & 0.494 & 0.62 Unit 3 Company "
Pre
Windows (VERT) SHGC (West) :: : W;' "
Windows (VERT) SHGC (North) it Lengt "
Windows (VERT) SHGC (East) Domestic Hot Water Company Bosch Electric Tankless Water Heater
Windows (ROOF) Type Domestic Hot Water Product Bosch AE 125
Windows (ROOF) Company Efficiency 95.00%
Windows (ROOF) Product
Windows (ROOF) SHGC (South)
Windows (ROOF) SHGC (West)
Windows (ROOF) SHGC (North)

The Role of the Blanket - PH technique #3 - insulation,
understanding materials, intro to WUFI software
Windows (ROOF) R-Value

Windows (VERT) R-Value

wall Type

Wall supplier

Wall Thickness (pre-finish)

Wall R-Value

Roof Type

Roof Supplier

Roof Thickness (pre-finish)

Roof R-Value

stab Type

Slab Supplier

slab Thickness

Slab Insulation Thickness

Slab R-Value

Foundation Wall Type

Foundation Wall Supplier

Foundation Wall Insulation Thickness (Interior)
Foundation Wall Insulation Thickness (Exterior)
Foundation Wall R-Value

ISIPS construction over heavy timber
[Partially earth bermed

X
R-5.99
[sIP
Vermont Timber Framing
11.375 in core with Neopor
R-57
siP (Neopor)
‘ermont Timber Framing

[R-57

[Concrete, Neopor EPS 256mm
Bill Stratton Building

l4in. Reinforced Concrete
14.in Neopor Insulation

R-67

Bill Stratton Building
Total thickness 14 in. of Neopor?

Total thickness 14 in. of Neopor?

Incl. w/ salb R-value

11.375in Core, plus 2.in Neopor on top of SIP

10 in. Reinforced Concrete with Neopor Insulation




Fox Hall
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A1.3. Fox Hall was designed from the start to meet
the Passive House standard and benefitted

from employing that as the design intent.
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Client Relationship

Q2. How does pursuing passive house affect the
architect/client relationship?



Case Study 1: Hudson Passive Project, 2010
]

Photo by Elliott Kaufman
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Space
Entry
Information Desk
Storage
Usher’s Room

Bathrooms/Custodial Services

Notes

people;Primary
For visitor access and wayfinding

100-200 coats

To also provide storage for Communion services;
audliary storage for info desk

accessible bathrooms

Worship Center

Classrooms (Education)
Nursery
Primary Ed-Sabbath School
Toddler Room
Adult Learning/Teen Room

Music/Rehearsal Room Storage

g

250

200 seats; non-hierarchical
125 seats
75 seats

For choir or AV purposes or extra seating

Integrated technology throughout church including
Projectors, multiple lighting options, speakers through
multiple rooms of structure

Pastor's room to be accesible to main sanctuary
To be accesible to Pastor's room
Administration area;photcopying and storage

May also be partitioned into meeting rooms (75-90 people)
Small efficient commercial kitchen

main bathrooms for building

awdliary storage

For nursing mothers as well as for young babies who need it to be quiet
Main teaching space for young kids

Can double as Mother's room

May also be turned into meeting rooms

(4 rooms maybe into fe

R Iso double as

For approxiamately 100 - 125 cars

Case Study 2: SDAKinderhook Church, 2015

FUTURE FUNCTIONS RO

SEATING

~ FAMILY ROOM-
/ ] (TODDLER ROOM)

\« USHER'S
ROOM/
STORAGE
\ N o
NurseRy  FELLOWSHIP HALL LOBBY
~ (0-1yrolds) RESTROOMS
SABBATH
SCHOOL  TODDLER STORAGE
(5-10yrolds)  ROOM ]
(1-4yrolds)
= KITCHEN
~ MEETINGRoOM/ ~ MUSIC
CLASSROOM2 ~ ROOM
' SANCTUARY
MQEE“I SNGSN DHOOM/C M3 RECEPTION/ENTRY
SERVICE
CHURCH DEMOGRAPHIC

‘ s = S

e i CHURCH LAY PEOPLE AND MEMBERS
B CALOREN (<12 YRS)

asoens -

= PARENTS (MEAN AGE 36-40) oA

418D o COMVERLTGA T MALE) CRLELTIN O WA, 8787



400000
350000
300000 M Lights, appliances, etc. (kWh)
250000
200000 m DHW (kWh)
150000 M Cooling (kWh)
100000 W Heating (KWh)

50000

0

Passive House Ongmal BWA

Design Design Speoﬁcatuons
(ECCCNYS 2010)

Figure 2. Predicted annual energy consumption by major end use — site energy




Total Emissions (lbs. CO2)

Passive House Design Original BWA Design Code Specifications
(ECCCNYS 2010)

A2.2. Our Passive House design for SDAK Church
proved to be a dramatic reduction in CO2 per year

over our original Passive Solar design.
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Case Study 3: Fox Hall, 2014
e













A2.3. As a ‘part-fab’ Passive House, Fox Hall fully
satisfied the client’s intent, and gave us goals
and successes to monitor to enhance our
relationship.



i | -
] My Energy Report Card ‘\//‘/////‘u‘
Past 30 Days Past90 Days Same 30 Days Last Year
Electricity: Daily Usage Cost $0 s0 NiA
Average Dally Usage 3KNh 2KWh N
co2: Average Daily Emissions 2bs 1lbs NA

Estimated Cost By Circuit, Past 30 Days ' sudnue focn

Total Messured Cost: $13 ($184yr)

Dryer
Subs Zera

Master Bedroom A/C
Media Cabiset

Hot Water

Wane Cooler

Hot water(3)

Kitchen Lights(1)
Hot Waree(1]

Cockton

15t Floor A/C
Kitchen AIC 2 [

Panel Receptacle NI 51
Severage cocler NN 51 |
wall Oven [ 51

v Ouer [N 1

sicing Room Lignes N 0.7
mv N o

Kitehon Uighis I 506
Utility Rooen I $0/6

Shting Reom Receptacies Ml 50.4

waster Satn Receptacies [ 50.6
Kitchen Counter
Receptacies M 503
washing machine M 50.3

oswasher W 503

Master Bedroom Lights [l $0.2
Kitchen Island Receptacle | 30,1
Guest Bedroom  130.1

Mastor Redreom | $0.1

Kitchen counter receptacles | 30,1
mcrowave 1301

Kitchen Hood 50

My Energy Report Card "/,‘///L/J

Past 30 Days Past90 Days Same 30 Days Last Year

Electricity: Daily Usage Cost 50 ) NIA
Average Daily Usage 3kWh 2kWh NIA
coz: Average Daily Emissions 2ibs 1bs NIA

Estimated Cost By Circuit, Past 352 Days i st ete fage

Total Measured Cost: $95 ($98/yr)

T

Kichen AJC

20

Sub Zero

Kitchen Lightsil}
Mecsa Cabinet
Master Budroom A/C
Wine Coaler

13t Floor AJC

Oryer

Cooktop

Kischen Lights

ot Waner{1}

ot Wanwr{3}

Panel Receptacie

TV Outlet

Beverage cooler

Mot Water

Outside Gl

Kitchen Hood

Uity Room

Kitchen counter receptacles
siting Room Lights
Wall Own

Master Bath Receptacles

Dishwasher

Kitchen Counter
Recoptaclos

Dining Room
Rocicase Outiets
Master Bedroom Lights
Master Bodroom

Sitting Room Receptacles

‘Washing machine




Process

Q3. How does using a passive house consultant as
the lead impact the design/building process and

how does staff training figure in to the process?



Case Study 1: Hudson Passive Project, 2010




Case Study 2: SDAKinderhook Church, 2015




Case Study 3: Fox Hall, 2014

NOTE: FOR RELATIVE COMPARISON ONLY - NOT FOR COMPARISON WITH EXTERNAL DATA OR CERTIFICATION REQUIREMENTS

Depth of overhang P i F ¢ Specific Space - E
from edge of wall | Specific heat demand frshrlate requencY ° Conditioning L s 3
(add 9.75 to glass) demand overheating Demand demand
ft kBTU/(ft?yr) kBTU/(ft?yr) % kBTU/(ft%yr) kBTU/(ft?yr)
0 4.04 2.04 7.0% 6.08 38.1
1 435 1.69 6.6% 6.04 38.1
2 451 1.47 6.4% 5.98 38.1
3 4.67 1.31 6.1% 5.98 38.2
4 4.82 1.18 5.9% 6.00 38.2
5 497 1.08 5.7% 6.05 38.3
6 5.11 1.01 5.5% 6.12 38.4




Case Study 3: Fox Hall, 2014
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Conclusions
e




Q1. Does pursuing passive house force the client to
compromise on design?

A1. PH influence had minor impact, and techniques
can be used to drive design in a positive way



Q2. How does pursuing passive house affect the
architect/client relationship?

A2. PH influence had positive impact in setting
goals, working together to reach them,

measuring and verifying accomplishments.



Q3. How does pursuing passive house affect the
architect/client relationship?

A3. Using a passive house consultant as the lead
improved the design process while staff training
enhanced employee satisfaction and client
good-will.
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