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SUPERINSULATION

HOUSING TREND FOR THE EIGHTI
SUPERINSULATION

Source: National Center for Appropriate Technology: Superinsulation - A Housing Trend for the Eighties

Website National Center for Appropriate Technology: http://www.ncat.org/
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SUPERINSULATED HOUSES

William A. Shurcliff

Physics Department, Harvard University, Cambridge,
Massachusetts 02138

INTRODUCTION

Superinsulation is a direct response to the fast-rising cost of home heating.
Of the many kinds of responses, superinsulation is proving to be the
simplest and most cost-effective.

Until the oil embargo of 197 there was little interest in saving heat

Republished by the University of Wyoming, 9/16/11
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a Improvements N Summary
In conclusion, superinsu lation appears to be an outs tandingly successful H
strategy forbuilding high-comfort, low-cost houses that require little heat 1. PH Metrics
in winter and little cqoling ip summer. Passive solar heating may be e Current Metrics reviewed
preferred by persons with special requirements, such as greenhouses, sun- L.
spaces, or enormous window areas for view. In some circumstances active 2. PH PrlnCIpIes
solar heating may be the appropnate choice. But for persons whose main . .
goak are high comfort, low initial cost, and low operating cost, super- ° Comfort Criteria
insulation appears to be the logical choice. A Peak Load Criteria
Literanwe Cied * Influence of Envelope
D, Wiy WO, 1083, Pasbe e oty B 2% 3. Lessons Learned
ga: Am Soc Heating, Refrgerating (3 [kiburek, J. W, Lischkof,J. K. 1984 ¢ Climate S ific Implicat
: . urek, J. W, LI K .
ﬁm Air-Conditioning Engineers 820 pp. A New Approach 0 .:ffun.hﬂe Low Imate Specimc Implications
2. Booth, D. 1983, Sun/Earth Buffering Jergy Howe Construction. Bl monto O Pr0p05a| Of adjusting Standard
5
Climate on the Move
PH PH
‘\ ILLINOIS \
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’ §
A
»
mid-century’
md—cbmnluw{ mid-century /
end-of-century
: r Sz
Current Metrics - \)
Stonatar T MGG
Source: www.globalchange.gov
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PH PHIUS
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Passive House: Factor10 Reduction in PHIUS+ Certification: Blake Bilyeu
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Passive House Factor10 Reduction in Heating
PH Energy significantly exceeded!

16000

14000

12000

6% Reduction

kWh

Actual Usage (5,413 kwh/yr) Oregon 08 Code (14,477 kwh/yr)

HVentFans  MMELs, Lights, Appliances, Cooling ~ MDHW M Space Heat

Figure 7: Actual Energy Use Compared to OR 2008 Code Home

Statistics Show importance of mean measured values

*14%

eUser Behavior is similar

in all Building Types!

[kBTU/(ft*)]

oExist. Buildings

¢ Annual Heat Demand

+63 row houses
in Heidelberg (Bj. 1962)

41 low energy houses
Niedernhausen 1991

27 low energy
houses Hessia

+22 houses in v
e 32 passive houses
: 557 Kronsberg 1998

Passive House Standard — Metrics &

N Certification Criteria:

Energy Metrics

(discounted interior conditioned floor area - TFA)

Annual Heating Energy Demand  <4.75 kBTU/ft?yr or 1.4 kWh/ft2yr [15 kWh/m?a]

Annual Cooling Energy Demand ~ <4.75 kBTU/ft2yr or 1.4 kWh/ft2yr [15 kWh/m?a ]

-OR-
Peak Heating Load <3.17 BTU/hr.ft2 or approx. 1 W/ft2 [ 10 W/m?]
Peak Cooling Load <2.54 BTU/hr.ft2 or approx. 0.75 W/ft? [ 8 W/m?]
-AND-
Annual Total Primary Energy <38 kBTU/ft?yr or 11.1 kWh/ft2[ 120 kWh/m?a ]
Demand
Air Leakage @ 50 Pa <0.6 ACH,,

Klingenberg

PH

Passive House Standard — Compared to
Conventional Energy Modeling

Energy Metrics

(exterior building dimensions as customary in US)

Annual Heating Energy Demand

Annual Cooling Energy Demand

Annual Total Primary Energy
Demand

Peak Heating Load

Peak Cooling Load

<3.325 kBTU/ft2yr or 0.97 KWh/ft? yr

<3.325 kBTU/ft2yr or 0.97 KWh/ft2 yr

<26.6 kBTU/ft2yr or 7.77 kWh/ft2 yr

<2.22 BTU/hr.ft? or approx. 0.7 W/ft?

<1.78 BTU/hr.ft2 or approx. 0.53 W/ft2

4 of 15
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Conservation is Most Cost Costs and Estimates
pHus _ Effective CO2 Abatement Measure ﬁuus International Energy Agency
° Savings and Investment in Passive House
120.0 \
__ 1000
. .. N\
2 < s0.0
glL n—é § 60.0 \\\ / —+—Energy cost
j § § v —=—Investment
It ._'} 40.0
i o g § 20.0 \ﬁ..‘*
) E 0.0 /
Abtosse st boyond Dusiness as munl) G200 4" o o i 2000 g o 10 20 30 40 50
% Specific energy requirement for heating (kWh/m? per year)
;::..m....m.......‘ - g Note: Costs are for central Europe (Germany)
. . o gh ! - (Source: IEA Information Paper: Energy Efficiency requirements in Building Codes, Author Jens Laustsen)

B

Costs and Estimates

(PHIUS International Energy Agency (PrilUS
Total Costs and Savings in Passive House
ISAN

/ — Underlying Universal Principles

Specific energy requirement for heating (kWh/m? per year)

Capitalized Costs (€/m?)
-
=]
-}

Note: Costs are for central Europe (Germany)

(Source: IEA Information Paper: Energy Efficiency requirements in Building Codes, Author Jens Laustsen)
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Human Comfort Cold Winter Human Comfort Cold Winter
@IUS Feels: comfortable!
Feels chilly and drafty: uncomfortable! Pann o i 3 Temperate glass and wall surfaces and no drafts

ﬁonvenh.?nalfc;de ) Eact(;rsr:ffectlng Passive House R 60 PH Comfort criteria
ouse — Typ. 2x4 wa o omriort: Triple glazed window ;

% \ . 2
(actual R 10) R+ (Climate specific] Air Temperature (62 ¢ f)

* Relative Humidity

(40-60 % for PH)

Air Velocity (<19.7 ft/min)

. Radiant Conditions

Outside ] . (Difference between air

Temperature 0°F R Exterior [l & 2 j temperature and coldest surface
F Walls67.12F [f (2 %FT<76°F)

* Air Temperature (dry
bulb 2 F)

* Relative Humidity ¢
*Air Velocity (ft/min)

* Radiant Conditions

(MRT @F or radiation value BTUh/
ft2)

Double glazed window —R 3

\ Interior
Walls 682 F

Outside
Temperature 02 F

Human Comfort Hot Summer Human Comfort Hot Summer
@IUS @IUS Feels: comfortable!
P o i 3 Feels hot and humid: uncomfortable! Pl 8 Temperate glass and wall surfaces
SEE T L Factors affecting Passive House R 30 PH Comfort criteria:
House —Typ. 2x4 wall Comfort: Triple glazed window * Air Temperature (77 ¢
(actual R 10) « Air Temperature (ary R -5 (Climate specific) D -
Double glazed window —R 3 bulb ¢ F) * Relative Humidity

. (40-60 % for PH)

* Relative Humidit
v *Air Velocity (<19.7 ft/min)

) ) \ Interior
*Air Velocity (ft/min)

Walls772 F

Interior

Outside Temperature * Radiant Conditions Outside Glass .Dﬁfgiﬁ:;eiz:g ;‘icrlons
95¢F (MRT ¢ F or radiation value BTUh/ Temperature 952 F 1 Surface Exterior ;’-;’é temperature and hottest surface

i) 797°F  Walls 77.42 F RT<7.6°F)

ot
%

é‘m}z&ﬂ!ﬁmm‘m‘sﬂiﬁm\‘(l@
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PH

Peak Load Criteria

European Criteria - Heating

PH
Annual Heat Demand [¥] 4.75 kBTU/ft2yr (15 kWh/m?a)
Peak Heat Load approx. 3.17 BTU/hr.ft? or IW/ft? (10 W/
m?)

Primary Energy Demand [¥] 38 kBTU/ft2yr (120 kWh/m?a)

Airtightness [¥] 0.6 ACH,,

Ventilation [®]75% Recovery, 20.76 W/cfm
Thermal Envelope: R [¥] 38.5 hr. ft2 °F/BTU, U [¥] 0,
Thermal-bridge Free W [¥] .006 BTU/ hr. ft °F
Windows installed: U,.instan (] 0.15 BTU/hi

SHGG 3055 %dow and Thermal envelope
criteria Listed are for a Central European
Climate. Recommendations for these
values vary In N America based on climate

Peak Load Criteria - Heating

PH

I:’H, Supply= v* * cp
= 3.28 ft3/(hr ft?) * 58 °F * 0.0177 BTU/ft® °F)
=3.37 BTU/hr. Ft2 (10.63 W/m?)

P Peak Heat Load

H, Supply

v Ventilation Rate (per person per area)
Difference between 68 F and 126 F

(¢, Heat capacity of air

Klingenberg

European Criteria - Cooling

PH
Annual Cooling Demand [¥] 4.75 kBTU/ft?yr (15 kWh/m?a)
Peak Cooling Load approx. 2.55 BTU/hr.ft? or 0.75W/ft> (8 W/m?)

Primary Energy Demand [¥] 38 kBTU/ft2yr (120 kWh/m?a) A
Airtightness [¥] 0.6 ACH,, =

Ventilation Cooling [¥]xx% Recovery, 20.76 W/cfm

Thermal Envelope: R [¥]38.5 hr. ft? °F/BTU, U [¥]0.026 BT
Thermal-bridge Free W [¥] .006 BTU/ hr. ft °F

Windows installed: U,,.instan (8] 0.15 BTU/hr.

SHGC 50-55%

2
*Note: Window and Thermal envelope 0.75 W/ft

criteria Listed are for a Central European
Climate. Recommendations for these
values vary In N America based on climate

70of 15
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PH

Peak Load Criteria - Cooling

= 3.28 ft*/(hr ft?) * 44 °F * 0.0177 BTU/ft* °F

PC, Supply= v * cp

= 2.55 BTU/hr. ft2 (0.75 W/ft?)

PC, Supply

v

®c,

Peak Cooling Load

Ventilation Rate (per person per area)
Difference between 77 °Fand 33 ° F

Heat capacity of air

European Criteria — Dehumidification?

PH

Annual Cooling Demand
Peak Latent Load

Primary Energy Demand
Airtightness
Ventil. Hygrical Recovery

Thermal Envelope:
Thermal-bridge Free

Windows installed:

SHGC 50-55%??

*Note: Window and Thermal envelope
criteria Listed are for a Central European
Climate. Recommendations for these
values vary In N America based on climate

[¥] 4.75 kBTU/ft2yr (15 kWh/m?a)
approx. xxx BTU/hr.ft? or xxxW/ft>  (xx W/m?)

38 kBTU/ft2yr (120 kWh/m?a)
[ 0.6 ACH,,
[¥]xx% Recovery ??, 20.76 W/cfm

R []38.5 hr. ft? °F/BTU, U [¥] 0.026 BT,
W [#] .006 BTU/ hr. ft °F
U, instat ] 0.15 BTU/hr.

PH

Total Peak Heat Load:

P,=P;+P,—(Ps+P)

U U U U
- »n < A

(BTU/hr) peak heat loss through entire envelope

(BTU/hr) peak ventilation heat losses

(BTU/hr) peak solar heat gains

(BTU/hr) internal heat gains heat supply from internal heat

sources

Energy Demands with 1o the Treated Floor Area
Treated Floor Area: 1 It
PH Apphed Monehiy Method P Conitioate: Fuintted 7]
Spocific Space Heat Demand 475  kBTUNyr) 475 kBTUNfyr) Yos
) Pressurization Test Result: 0.45  ACHy 0.8 ACHy; Yes
Specitic Primary Energy Demand
(DY, Mo ting. Cootg. Ausiiary smd Hossenold 36.7  kBTUNRYD) 380 KBTUY Yos
[r—
Speciic Prmary Cneegy Demand
DMV Mo ating and Austiay Electriciy): 17.8  kBTUAMY)
Speedio Primary Livevyy Demand
Emeugy Caneersation by Sota Elecsoiy: KBTUNR'yr)
Heating Load: 3.06  BTUAfCh)
Trequeney of Overheating % over ¥
Specitic Usetul Coolng Energy Demand: 0.03  WBIUAty) 475 KBTUNRY E
Cosling Load: 0.97 BTUARh)
Pt "2
Heat Gains P, fruse BTun
Heating Load P, . BTUn
Specific Heating Load Py / Arsa. Enwm o

Yot Max gt Aa Tomgmnee| 136 F r £

M Sty AR Tonew et B i

For C Heating Load

F Cuppiy Ak Tempecsnre Viehous Hewtig

575 Jamum wue 31| srumens

by Supply Alr. P ...

Sopply A Hessng suanioncr [ Yo

Klingenberg
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|_Energy Demands with Reference to the Treated Floor Area
E : TeestadFoorAres | 1242 %
PHIUS - Applied Monchly Mechod PH Conificate: Fulflled?| @IUS
v o b n U Speciic Space Hoat Demand: 4.60  kBTUfyr) 475 kBTUNRYr) Yot Passive Houms bt e U3
Pressurization Tost Rosutt: 0.45  ACH; ‘ 06 ACHy, Yos
Specific Primary Energy Demand Energy Demands with Reference to the Treated Floor Area
(HV. Mo ing, Cootng. Auriiar iod Howsehotd 333 KBTU(RYr) 380 KBTUNNYY) Yes TrewedFoorives | 1242 I
o » ..M::mn B 7 Yo Apphed. Monthly Method PH Centifioate. Fullilled?|
(DHV. Heating and Ausiliary Elestsiny): Specific Space Heat Demand: 277 kBTUAfEYr) 4.75 kBTUNfyr) Yes
sy Conaman s et s KBTUAIEyr) Pressurization Test Result: 045  ACHs 08 ACHs Yes
Heating Load: 4.71 BIUAhr) Specific Primary Energy Demand
Frequenoy of Ovesheating: % ovee [77.0]% (OHV. Meating. Cooling. Avniary 104 Howsehold 311 KBIUAteyr) 380 KBTUINYY) Yes
Speettio Uselul Cooling Energy Demand: 0.26 mrm.) 475 KETUNRYT) I Yes fne Drevieny:
Cotnglost [ 229 BTUACY) it | 123 wmym
Erergy Comers o by o By, KTUI(feyr)
Meating Load: 3.47 BT ]
Heat Gains P, P i Fraquenoy of Overhasting: % owr [77.0)F
» Speifia Usetul Cooling Lvergy Demand: 0.12  kBTUAfyr) 475 KBTUARYT) | Yos
-9y . Cooling Load. 1.89 mwl_n'm)
Heating Load P. -
Specifio Heating Load Pul A : Wall R-values increased to 110
[T J— ’ ’
Ma Supply Ak Tompacsnre Sp.us v Supphy A Terrgersane Ykt Heatiny Seanam T 8

For Comparison: Heating Load Transportable by Supply Air. P, ...

Influence of the Superinsulated
Envelope on Mechanicals

Klingenberg

Roof R-value increased to 170

Climate Specific Recommendations Passive House
PHIUS SI Units IP

2 Envelope Insulation:

Very Cold/humid —Minneapolis, MN U<0.08 W/m2K R271 hr-ft2-°F/Btu
Cold Chicago, IL U<0.094 W/m2K R=260 hr-ft2-°F/Btu
Mixed/humid Ashville, NC U<0.16 W/m?K R=235 hr-ft2-°F/Btu
Mixed/dry Las Vegas, NV U<0.14 W/m?K R240 hr-ft2-°F/Btu
Marine Seattle, WA U<0.13 W/m2K R244 hr-ft2-°F/Btu
Hot/humid Houstoq, X U<0.16 W/m2K R235 hr-ft2-°F/Btu
Hot/dry Phoenix, AZ Us<0.16 W/m2K R235 hr-ft2-°F/Btu
3 Thermal Bridge Free Construction: ‘
Linear Thermal Transmittance l— w=0.01 W/mK W=0.006 Btu/hr-ft-°F
4 High Performance Windows installed:
Overall Thermal Transmittance (Very Cold) | U<0.6 W/im?K U<0.11 Btu/hr-ft2-°F
Overall Thermal Transmittance (Cold/Mixed) U<0.85 W/m2K U<0.15 Btu/hr-ft2-°F
Overall Thermal Transmittance (Hot) Us1.55 W/im?K U<0.27 Btu/hr-ft2-°F

9 of 15
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PH

Envelope Components

July 31, 2012

PH

Fiber Coment Sisng (5" Exosre),
CenunTens ey

Typar House Wi, Mosture Samer

¥+ Pureg Soi

¥ Cocnm sudasng Sheating, Rt 3,
Edm Fooge Fhtons i

127 Hgh Densty Fisengass

.45 Owers Comeg iy

s 2470 ¢ series UF1 20 g, Lowssns Pt b Fasiensd 1>
Vo 471G, 0 Timiertch Hax Orive Scsews 7 0.¢ Samppmeed

¥ Colctex Inidate Shester, R-1.3, Bus Ritps Fberboard ety

Termae Mesh
Foan Conwol EFS Form Work Pacel

ASTM CET8TyRe Il ACH my

X $iepe (M 0"

1ea and Wit Shnd

Meannan:
Granage e [SeraaEEasas)
[nessnnsnnnsa:

6" Cerrpacied Gemve!
Uncaerases

1 DETAIL: FOUNDATION

3OS0 (Arsght Lpae 08 Vapar flarran
Taped and Seved

Tlerior 2 X 4 Sd Wal

35 Hgh Oennty Fmgass
Ro15,Cwens Coming
¥ Tyve X Gyp. Board

1 %4 Saseccard

50 Gasker

10 Wi Potyetyiere Vagor Bamer
Foam Corbrol EPS Fourdation nvlation
Panas, ASTM CSTS Type §. ACK iy

Klingenberg

Affordable Dublin House — 2010, Urbana IL
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Climate Factors that influence Comfort

(/\lus (\lus Conditioning needs

Heatmg Degree Days
Cooling Degree Days
Winter Design Temperature

Summer Design Temperature
Vi

Ground Temperatures
Humidity
Climate Specific Implications Solar Radiation
Night Sky Radiation

Altitude ww.energycodes.gov

(\lus @,m_sWorldwide Space conditioning Factors

Annual Ventilation Loads
\; Ton-Heurs par CFM per yeor

SN N Jodnd ﬁ
ASHRAE Award N/ \ -

Best o)
anmnu‘; . st Lo o)

W A Fig. 1: Map of Ventilation Load indexes (VLI) for selected continental U.S. iecetions
(Image Source: from ASHRAE Journal, November, 1997 pp 37 - 45)

Klingenberg 11 of 15
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Climate specific Space Conditioning
PH Requirements

I L. Only Heating (very HHD)
2. Only Heating (HHD)
[13. Only Heating (MHD+LHD) =
4. Heating and Cooling (very HHD+LCD) ™%
5. Heating and Cooling (HHD+MCD) =
6. Heating and Cooling (HHD+LCD)

7. Heating and Cooling (
(

(MHD+MCD)
218, Heating and Cooling (MHD-+LCD)
9. Heating and Cooling (LHD+MCD)
[]10. Heating and Cooling (LHD+LCD)
1M 11. Only Cooling (very HCD)

1 12. Only Cooling (HCD)

1B 13. Only Cooling (LCD+MCD)

I 14. Cooling and Dehum (very HCD)
[H15. Cooling and Dehum (HCD)

[ 16. Cooling and Dehum (LCD+MCD)
M 17. Heating, Cooling, Dehum

Graph Courtesy of Global Buildings Performance Network

Climate Specific Passive Building Standards for the US: Principles, Metrics and Lessons Learned

July 31, 2012

PH

Proposed US Standard
Modification

1200 o Nov
PH cooling and
1000 dehumidification “a__== » Dec
800 o Jan
66-
- 600 +— heating and = > Feb
g dehumidification
2 0 o Mar
a" 200 = Apr
ol « May
* June
-200 e cooling and
heating and humidification humidification = July
3000 2500 -2000 -1500 -1000 -500 O 500 1000 1500 2000 Au
Qsensible (watts) 9
Grafics: Newell Instruments, Inc.
Costs and Estimates
PH BEopt National Renewable Energy Lab

Klingenberg
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Climate specific optimized Space
PH Conditioning and Economy

Method for Determining
Climate-Dependent PH Standards

Application to Minneapolis (Climate Zone 6A)

University of Colorado Boulder Kruger Master's Defense Sade 7
January 2012

Climate specific optimized Space
Conditioning and Economy

Method for Determining
Climate-Dependent PH Standards

Application to Phoenix (Climate Zone 2B)

University of Colorado Boulder Kruger Master's Defense Shde 6

Climate specific optimized Space
PH Conditioning and Economy

Method for Determining
Climate-Dependent PH Standards

Space g g
R Conditioning Heating Cooling
Zone City KBtu/ft™yr kBtu/ftyr kBtu/ft™yr

5 Hamburg 528 461 0.67

1A Miami 15.23 0.00 15.23

2A Houston 7.54 0.55 6.99

28 Phoenix 13.61 0.00 1361

3A Atlanta 569 232 337

3B Las Vegas 8.53 0.64 7.89

3B Los Angeles. 0.52 0.41 0.1

3C San Francisco 0.01 0.00 0.01

University of Colorado Boulder Kruger Master's Defense Shde 8

January 2012

Climate specific optimized Space
Conditioning and Economy

Method for Determining
Climate-Dependent PH Standards

Space ponding
Conditioning Heating Cooling
Climate

Zone City KBtu/ft"yr kBtu/ft’yr kBtu/ftyr

5 Hamburg 528 461 0.67
4A Baltimore 5.88 3.83 2.05
48 Albuquerque 322 0.97 225
4C Seattle 1.20 0.63 0.57
5A Chicago 6.61 3.29 3.32
5B Denver 428 262 1.65
6A Minneapolis 6.90 3.53 3.37
6B Helena 3.14 1.96 1.18

7 Duluth 5.06 4.24 0.82

8 Fairbanks 13.71 13.60 0.1

University of Colorado Boulder Kruger Master's Defense Shde 9

January 2012

Klingenberg
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. PHIUS+ Certified US Passive Projects

PHIUS www.passivehouse.us/projects

WSRTEEY

Certified PHIUS Projects

No. Project Submitted Status Lead CPHC. Year Location Constr. type  Bidg. function Floor area Project type| 3
= =N o 34 fully verified
prop— [T a—————— Tmtwr  Srgeramy 20882t MU
e— S e i 0 S e ey e o, PFOjects with
1031 85 Ha 3008 Confied Notinsystem 2006 Bemidi, MN  Timber s sooer 20 over 100 more
S90.12. Contfied Jomn Essig Onancock, VA Timber Single Family 4,538 5.1, Now 7
£l cecen Projects currenty
W catted DmidBacn 2000 S KOOY. Tinnee  Segoramty 277Bst Mo A di
T - Registered in
2011 careies RYan Abendroth Laweorce, KS Timber Govemment et A
o T s e s mwen T sow s 2, National Data
1008 Cioveard Farm U8 Carfed Katfin Kingenberg 2007 MA Timber  Single Famiy ¥ ... Basetobe
1013 M4, Crtified Robert Hawthome 2010 Portland, OR  MiXed tmbar- Single Family 1,175 8.1, Now
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Passive |
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Company

Passive Energy Designs LLC
Abrams Design Build LLC
Groon Hammer

si, Alison ASE Architects, Inc
1048 Angell, Bot
toy. Mark JP Design

s B Steven Winter Associates Inc
ame Groen Building Contracting / Consulting
Coalesce Inc.

Rich ‘Timber Ridge Craftsmen, Inc.

schowskl, Joseph National Park Service

Loadingdock5 Architecture PLLC
Private Consultant

Tom Bassett-Dilley Architect Ltd.
AM. Benzing Architects PLLC
Bilyeu Homes Inc

GreenSteps

Alexander_Green Hammer Construction

~. Certified Passive House Consultants (CPHC])
. www.passivehouse.us/consultants

Certified PHIUS Consultants

Location
St. Louis, MO
Takoma Park, MD
Portland, OR
Browstor, MA

MD

Jamaica Plain, MA
Norwalk, CT
Portland, OR

Salt Lake City, UT
Urbana, IL
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Seattle, WA
Brooklyn, NY
San Francisco, CA

IPHIU

Passive House Institute US

322 Certified
Professionals
currenty listed
in National
Data Base!

for more
information on
scheduled trainings
Nationwide!

7\
‘PHIUS

quantifiable performan
applied to any bullding
project, producing radically less
energy needs, unparalleled

comfort and supreme air quality.

Learn More »

Passive House DC

professionals, bullding companent
manufacturers, and consumers, Or
start a chapter of your own!

See Chapters »

Taking the training Leads to PHIUS
certification as a Passive House
professional

Learn More »

What is a Passive Find Your Local Chapter Get Trained, Get Certified Become a Member

House? Search our network of local and Training s avatlable for architects, Membership earns you access and

A set of design principl reglonal chapter organizations, A engineers, bullders, and RESNET- discounts to a growing calendar of
collaboration of Passive House approved energy raters. Passive House meetings,

presentations, conferences,
continuing education and resource
Kknowledge bases.

Join Today »

Passive Houses save up (o 90% of
hausehold energy. And the planet.
David Peabody Architects designed
the first in the Washington, DC area
that not only has good looks, but
brains to.

Passive House Alliance-US, is a 501(c)3 organization, promoting Passive House
design and construction principles and the Passive House Building Energy Standard
through public outreach, offering networking opportunities, advocating for policy
support and educating professionals and consumers.

Members include architects, builders, engineers, consultants, building component
manufacturers and individuals working to implement and promote Passive House in
the United States.

Download the Case Study »
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16th Annual Westford Symposium Climate Specific Passive Building Standards for the US: Principles, Metrics and Lessons Learned July 31, 2012

New PHIUS Partner
PH € US Partners PH Joe and Amory to Book-end!

B Dr. Joe Lstiburek of

1. Memorandum of Understanding between Bl Guilding Science

PHIUS and DOE — . Corporation to
» Cooperation and Co-promotion of | e
Certification Programs to promote zero
energy homes Amory Lovins of the Rocky
2. Memorandum of Understanding between Mountain Institite to dellver closing

plenary!

PHIUS and Fraunhofer Institute for Building

Science and Owens Corning —

* Cooperation to develop the next gen
modeling tool for passive buildings

PH

7th Annual North American Passive House Conference

uh

Pre-conference Workshops: September 27 4_,\‘“\
Main Sessions: September 28-29 }Pﬁ“ 1 o
B

Passive House Projects Tour: September 30 ; =
passive House Institute US.

Manictt Cty Certer

1701 Cdiomia Sreet

Ouny, OO BOAR
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