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^ƵƉĞƌͲ�ĸĐŝĞŶƚ�ĂŶĚ��ŽƐƚͲ�īĞĐƟǀĞ�
ZĞƐŝĚĞŶƟĂů��ƵŝůĚŝŶŐƐ�Ͳ�ƚŚĞ�ϭϮϱ�
,ĂƵƐ�ŝŶ�hƚĂŚ

WƌŽũĞĐƚ��ĞƐĐƌŝƉƟŽŶ�Ͳ�>ŽĐĂƚĞĚ�Ăƚ�ĂŶ�ĞůĞǀĂƟŽŶ�ŽĨ�ϳ͕ϬϬϬ͕͛ �ϭϮϱ�,ĂƵƐ�ŝƐ�Ă�ŵŽĚĞƌĂƚĞͲƐŝǌĞĚ͕�Ϯ͕ϰϬϬƐƋ͘

Ō͘�DŽƵŶƚĂŝŶͲDŽĚĞƌŶ�ƌĞƐŝĚĞŶĐĞ�ŝŶ�WĂƌŬ��ŝƚǇ͕�hƚĂŚ͘�/ƚ�ŝƐ�ĂŶ�ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�ŚŝŐŚ�ƉĞƌĨŽƌŵĂŶĐĞ�

ĚĞƐŝŐŶ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ĐĂƐĞ�ƐƚƵĚǇ͘�WƌŝĐĞĚ�Ăƚ�ŵĂƌŬĞƚ�ƌĂƚĞ�ĨŽƌ�ƚŚĞ�EŽƌƚŚĞƌŶ�hƚĂŚ�ĂŶĚ�/ŶƚĞƌŵŽƵŶƚĂŝŶ�

tĞƐƚ��ŽůĚ��ůŝŵĂƚĞ��ŽŶĞ͕�ϭϮϱ�,ĂƵƐ�ďĞĐĂŵĞ�hƚĂŚ͛Ɛ�ŵŽƐƚ�ĞŶĞƌŐǇͲĞĨĨŝĐŝĞŶƚ�ĂŶĚ�ĐŽƐƚͲĞĨĨĞĐƚŝǀĞ�

ŚŽƵƐĞ͘�dŚĞ�ŵĂŝŶ�ŐŽĂů�ʹ�ϴϬйн�ĞŶĞƌŐǇͲĞĸĐŝĞŶĐǇ�ŽǀĞƌ�ƚŚĞ�ďƵŝůƚͲƚŽͲĐŽĚĞ�/����ϮϬϬϲ�ƐƚĂŶĚĂƌĚ�ďƵŝůĚ-

ŝŶŐ�Ăƚ�ŵĂƌŬĞƚ�ƌĂƚĞ�ĐŽƐƚ�ʹ�ǁĂƐ�ĂĐŚŝĞǀĞĚ�ƚŚƌŽƵŐŚ�ĂŶ�ĂƌĐŚŝƚĞĐƚͲůĞĂĚ�ŝŶƚĞŐƌĂƚĞĚ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ�ƚŚĂƚ�

ŝŶĐůƵĚĞĚ�ŐĞŶĞƌĂů�ĐŽŶƚƌĂĐƚŽƌ͕�ĞŶŐŝŶĞĞƌƐ͕�ĂŶĚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�hƚĂŚ͛Ɛ�/ŶƚĞŐƌĂƚĞĚ�dĞĐŚŶŽůŽŐǇ�ŝŶ�

�ƌĐŚŝƚĞĐƚƵƌĞ��ĞŶƚĞƌ͖�ĨƵƌƚŚĞƌŵŽƌĞ�ƚŚƌŽƵŐŚ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƐƚĂŶĚĂƌĚ�ŵĂƚĞƌŝĂůƐ͕�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�

ƉƌŽĚƵĐƚƐ�ŽĨ�ŚŝŐŚ�ƋƵĂůŝƚǇ͕�ĐŽŵŵŽŶ�ĐŽŶƐƚƌƵĐƟŽŶ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚŚĞ�ƵƐĞ�ŽĨ�ůŽĐĂů�ǁŽƌŬ�ĨŽƌĐĞƐ͘�ϭϮϱ�

,ĂƵƐ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƚŚĞ�'ĞƌŵĂŶ�WĂƐƐŝǀĞ�,ŽƵƐĞ�^ƚĂŶĚĂƌĚ͖�ŝƚƐ�ĐŽŶƐƚƌƵĐƚŝŽŶ͕�ĞŶĞƌŐǇ�ƐĂǀŝŶŐ�

ƉŽƚĞŶƟĂů͕�ĐŽƐƚ�ĞĸĐŝĞŶĐǇ͕�ĂŶĚ�ƌĞƚƵƌŶ�ŽŶ�ŝŶǀĞƐƚŵĞŶƚ�ǁĂƐ�ĚŽĐƵŵĞŶƚĞĚ͕�ĞǀĂůƵĂƚĞĚ͕�ĂŶĚ�ĂŶĂůǇǌĞĚ�

ƚŚƌŽƵŐŚŽƵƚ�Ă�ϮͲǇĞĂƌ�ƉŽƐƚͲŽĐĐƵƉĂŶĐǇ�ŵŽŶŝƚŽƌŝŶŐ�ƉĞƌŝŽĚ�ƚŚĂƚ�ĐŽŶĐůƵĚĞĚ�ŝŶ��ĞĐĞŵďĞƌ�ϮϬϭϯ͘�dŚĞ�

ƌĞƐƵůƚƐ�ƐŚŽǁ�ƚŚĂƚ�ϭϮϱ�,ĂƵƐ͕�ĐŽŵƉĂƌĞĚ�ƚŽ�ĂŶ�ŝĚĞŶƟĐĂů͕�ďƵƚ�ĐŽĚĞͲŵŝŶŝŵƵŵ�ƐƚĂŶĚĂƌĚ�ďƵŝůĚŝŶŐ�ŝŶ�

ƚŚĞ�ƐĂŵĞ�ůŽĐĂƟŽŶ͕�ŝƐ�ĂďŽƵƚ�ϴϬй�ĞŶĞƌŐǇ�ĞĸĐŝĞŶƚ�Ăƚ�ŶŽ�ĂĚĚŝƟŽŶĂů�ĚŝƌĞĐƚ�ĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƐƚ͘

�Ɛ�ĂŶ�ŝŶƚĞŐƌĂů�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ͕�ŵŽƌĞ�ƚŚĂŶ�ϯϱ��ŶĞƌŐǇWůƵƐ�ĂŶĚ�WĂƐƐŝǀĞ�,ŽƵƐĞ�WůĂŶŶŝŶŐ�

WĂĐŬĂŐĞ�W,WW�ĞŶĞƌŐǇ�ƐŝŵƵůĂƟŽŶƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĞƐŝŐŶ�ƉŚĂƐĞ͘�dŚĞ�ĮŶĚŝŶŐƐ�ƐŚŽǁĞĚ�

ƚŚĂƚ�ϭϮϱ�,ĂƵƐ�ǁŝůů�ďĞ�ĂďŽƵƚ�ϳϱͲϵϬй�ĞŶĞƌŐǇͲĞĸĐŝĞŶƚ�ŽǀĞƌ�ƚŚĞ�ďƵŝůƚͲƚŽͲĐŽĚĞ�/����ϮϬϬϲ�ďĞŶĐŚ-

ŵĂƌŬ�ďƵŝůĚŝŶŐ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�hƚĂŚ�ĂƉƉůŝĐĂďůĞ�ƐƚĂŶĚĂƌĚ�ĂƐ�ŽĨ�ϮϬϭϮ͘�ZĞƐƵůƚƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĂĚĂƉƚ�ƚŚĞ�

ďƵŝůĚŝŶŐ�ƚŽ�ŝƚƐ�ƐƉĞĐŝĮĐ�ƐŝƚĞ�ĐŽŶĚŝƟŽŶƐ͕�ƚŽ�ƚĞƐƚ�ĚŝīĞƌĞŶƚ�ĚĞƐŝŐŶ�ĐŽŶĮŐƵƌĂƟŽŶƐ͕�ǁĂůů�ƐǇƐƚĞŵƐ͕�ĂŶĚ�

ĐŽŵƉŽŶĞŶƚƐ͕�ĂŶĚ�ƚŽ�ŽƉƟŵŝǌĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ǁŝƚŚ�ƌĞŐĂƌĚ�ƚŽ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ĐŽƐƚƐ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚŝƐ�

ĂƉƉƌŽĂĐŚ͕�ƚŚĞ�ƚĞĂŵ�ǁĂƐ�ĂďůĞ�ƚŽ�ĚĞǀĞůŽƉ�Ă�ŶĞǁ�ǁĂůů�ƐǇƐƚĞŵ�ƚŚĂƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƐƚĂŶĚĂƌĚ�ĨƌĂŵŝŶŐ�

ĐŽƵƉůĞĚ�ǁŝƚŚ�ĂŶ�ĞǆƚĞƌŝŽƌ�ŝŶƐƵůĂƟŽŶ�ĨĂĕĂĚĞ�ƐǇƐƚĞŵ͖�ŝƚ�ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ŝŶ�ƌĂƟŶŐƐ�ĨƌŽŵ�ZϰϬ�ƚŽ�ZϳϬ�

ĨŽƌ�ŽƚŚĞƌ�ďƵŝůĚŝŶŐƐ�Ăƚ�ǀĂƌŝŽƵƐ�ůŽĐĂƟŽŶƐ�ĂŶĚ�ĐůŝŵĂƚĞ�ǌŽŶĞƐ͘

ϭϮϱ�,ĂƵƐ�ŝƐ�ŚĞĂƚĞĚ�ǁŝƚŚ�Ă�ůĞĂŶ͕�ŵŝŶŝŵŝǌĞĚ�,s���ƐǇƐƚĞŵ͕�ǁŚŝĐŚ�ŬĞĞƉƐ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�

ŵĂŝŶƚĞŶĂŶĐĞ�ĐŽƐƚ�ůŽǁ͗�Ă�ŚĞĂƚ�ƌĞĐŽǀĞƌǇ�ƐǇƐƚĞŵ�ĐŽƵƉůĞĚ�ǁŝƚŚ�ĂŶ�ŽŶͲĚĞŵĂŶĚ�ŐĂƐ�ŚŽƚ�ǁĂƚĞƌ�ŚĞĂƚĞƌ�

ĂŶĚ�Ă�ĚŝƌĞĐƚͲǀĞŶƚĞĚ�ŐĂƐ�ĮƌĞƉůĂĐĞ�ĂƐ�Ă�ďĂĐŬƵƉ�ƐǇƐƚĞŵ�ĨŽƌ�ĞǆƚƌĞŵĞůǇ�ĐŽůĚ�ŶŝŐŚƚƐ͘��ǆƚĞƌŶĂů�ƐƵŶ-

ƐŚĂĚĞƐ�ĂŶĚ�ƉĂƐƐŝǀĞ�ŶŝŐŚƚ�ĂŝƌͲĐŽŽůŝŶŐ�ƚŚƌŽƵŐŚ�ŽƉĞƌĂďůĞ�ǁŝŶĚŽǁƐ�ƉƌŽǀŝĚĞ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ĐŽŽůŝŶŐ�

ĚƵƌŝŶŐ�ƚŚĞ�ǁĂƌŵͲƚŽͲŚŽƚ�ƐƵŵŵĞƌ�ŵŽŶƚŚƐ͘��Ǉ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƐƚĂŶĚĂƌĚ�ƉƌŽĚƵĐƚƐ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ŽĨ�

ŚŝŐŚ�ƋƵĂůŝƚǇ͕�ĐŽƵƉůĞĚ�ǁŝƚŚ�ĐŽŵŵŽŶ�ĐŽŶƐƚƌƵĐƟŽŶ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚŚĞ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ďƵŝůĚĞƌ�ĂŶĚ�

ĞŶŐŝŶĞĞƌƐ�ŝŶ�ƚŚĞ�ƚĞĂŵ͕�ƚŚĞ�ĂƉƉůŝĞĚ�ƐƚƌĂƚĞŐŝĞƐ�ƚŽǁĂƌĚƐ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ĐŽƐƚͲĞīĞĐƟǀĞŶĞƐƐ�

ǁŝůů�ďĞ�ĨƵůůǇ�ŵĂƌŬĞƚ�ƚƌĂŶƐĨĞƌĂďůĞ͖�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ďƌŽĂĚůǇ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ŚŽƵƐŝŶŐ�

ŵĂƌŬĞƚ�ŝŶ�EŽƌƚŚĞƌŶ�hƚĂŚ�ĂŶĚ�ďĞǇŽŶĚ͘�dŚƌŽƵŐŚ�ŝƚƐ�ĐŽƐƚͲĞīĞĐƟǀĞ�ƉĂƐƐŝǀĞ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐ�ĂŶĚ�ƐƵƐ-

ƚĂŝŶĂďůĞ�ƐƚƌĂƚĞŐǇ͕�ϭϮϱ�,ĂƵƐ�ǁŝůů�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƉŝŽŶĞĞƌ�ƚŚĞ�h^�ƌĞƐŝĚĞŶƟĂů�ďƵŝůĚŝŶŐ�ƐĞĐƚŽƌ�ďǇ�ŵĂŬ-

ŝŶŐ�ƐƵĐŚ�ƐƚƌƵĐƚƵƌĞƐ�ĂīŽƌĚĂďůĞ�ĂŶĚ�ĂƩƌĂĐƟǀĞ�ƚŽ�Ă�ďƌŽĂĚ�ĐůŝĞŶƚĞůĞ͘

:ŽĞƌŐ�ZƵĞŐĞŵĞƌ
hŶŝǀĞƌƐŝƚǇ�ŽĨ�hƚĂŚ
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South East Entrance Elevation

Site Plan and Main Floor Top Floor (above), Lower Floor (below)

Project Data

Driveway

Woods

East Patio

South Patio

Living

Kitchen

Bedroom

Bedroom

Bedroom

Garage Studio

South Patio

Project Location  Park City, Utah
   Latitude: 40º44’36.74”
   Longitude: 111º36’38.92”
   Elevation: 6,982 ft

Typology  Single-family detached residence  
   with build-in garage

Finished Floor Area 1,895 SF (without garage)

Gross Area  2,444 SF (without garage)
   2,943 SF (with garage)

Climate   Cold climate zone 
    
Heating degree days 8,190
  
Cooling degree days 162

Design and Construction Planning: 05/2009 – 05/2012
   Construction: 05/2011 – 10/2011 
   (5 months)
   Completion: 10/2011
   Post-occupancy monitoring:  
   10/2011 – 12/2013

Foundation  Poured-in-place concrete

Foundation Perimeter 4” EPS
Insulation 

Under-Slab Insulation 10” EPS/Geofoam

Wall Construction Double-stud offset stud wall, 
R 58   with 2x6 structural and 2x4 interior  
   framing, creating 11” cavity

Air tightness control  OSB sheathing on outside of 2x6
layer   framing

$LU�LQÀOWUDWLRQ�UDWH 212 CFM50 / 0.8 ACH50

Wall Insulation  11” BIB blown-in ÀEHUJODVV

EIFS   4” rigid EPS with exterior stucco

Roof Construction 16” TGI, 8” on center

Roof Insulation  16” BIB blown-in ÀEHUJODVV�
R 80   between TGI’s plus 4” EPS on top 
   of sheathing

Windows  Serious Windows 725 Series

   U-factor values range from 0.14 
   to 0.19 Btu/hr-ft2-ºF.
    
   Cascadia triple-pane Windows

   U-factor values range from 0.18
   to 0.20 Btu/hr-ft2-ºF
   
   SHGC 0.48 for south facing 
   windows, 0.27 with low-e coating 
   for all other elevations

HVAC System  Ventilation: Venmar HE 1.8 
   88 - 95% HIÀFLHQW HRV
   Heating: 170 kBtu/h Navien   
   Condensing 98% Tankless 
   Water Heater (natural gas) with 
� � � KHDW FRLO in LQFRPLQJ HRV 
   air stream; 300 SF radiant concrete 
� � � ÁRRU KHDWLQJ in EDVHPHQW �DOVR XVHG 
   for DHW)
   25 kBtu/h Montigo direct-vent 
� � � OLQHDU JDV ÀUHSODFH DV EDFNXS
   Cooling: Nighttime natural air 
   ventilation through operable 
   windows and thermal chimney
   DHW: see heating above

Annual Space   
Heating and Cooling

Demand

 
Natural Gas  21.7 DTH
Electricity  852.68 kWh

Annual Heating and

Cooling Cost  265.02/year or $22.09/month

Direct Vent Gas Fireplace as Heating Source

KitchenLiving Room

125 Haus in Park City, Utah

Thermal Bridging Analysis and FEA Heat Flux 
Results as Decision Making Tool

Thermal Imaging and Testing 
of installed components 

IECC Code Wall FEA Heat Flux Results

(2x6 with BIB wall cavity)

Theoretical R-Value: 23.1 Btu/hr-ft^2-F               Actual 2-D R-Value: 19.5 Btu/hr-ft^2-F

IECC 2006 Code Wall
2x6 with 6“ BIB Wall Cavity

Theoretical R-Value: 23.1 Btu/hr-ft2-F   Actual 2-D R-Value: 19.5 Btu/hr-ft2-F

Double Wall with 4” EPS FEA Heat Flux Results
(2x6 with BIB wall cavity and 6” EPS foam sheathing)

Theoretical R-Value: 61.6 Btu/hr-ft^2-F               Actual 2-D R-Value: 59.0 Btu/hr-ft^2-FTheoretical R-Value: 61.6 Btu/hr-ft2-F Actual 2-D R-Value: 59.0 Btu/hr-ft2-F

11+4“ Wall
2x6 with BIB Wall Cavity and 4“ EIFS EPS Foam Sheating
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Project Description - Located at an elevation of 7,000’, 125 Haus is a moderate-sized, 2,400sq.
ft. Mountain-Modern residence in Park City, Utah. It is an interdisciplinary high performance 
design and research case study. Priced at market rate for the Northern Utah and Intermountain 
West Cold Climate Zone, 125 Haus became Utah’s most energy-efficient and cost-effective 

house. The main goal – 80%+ energy-efficiency over the built-to-code IECC 2006 standard 
building at market rate cost – was achieved through an architect-lead integrated design process 
that included general contractor, engineers, and the University of Utah’s Integrated Technology 
in Architecture Center; furthermore through focusing on standard materials, components and 
products of high quality, common construction methods and the use of local work forces. 125 
Haus was designed to the German Passive House Standard; its construction, energy saving 
potential, cost efficiency, and return on investment was documented, evaluated, and analyzed 
throughout a 2-year post-occupancy monitoring period that concluded in December 2013. The 
results show that 125 Haus, compared to an identical, but code-minimum standard building in 
the same location, is about 80% energy efficient at no additional direct construction cost.


