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Heating, Cooling, and Lighting as Form Givers in Architecture
Norbert Lechner
2015
Heating, Colling, Lighting : sustainable design methods for architects

CLIMATE and FORMCLIMATE AND FORM

Climate and Form diagram from chapter 1
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GENERAL INFO
SCRANTON, PA
2,153 SQFT
CLIMATE ZONE 5/6
HERS 28
PV TO ZERO 5KW

MORPHOLOGY

MECHANICAL
BALANCED VENTILATION RENEWAIRE ERV
HEAT / COOL MITSUBISHI ASHP
HOT WATER GE HWHP
WINDOWS INTUS EFORTE

PASSIVE HOUSE METRICS
ANNUAL HEAT  DEMAND 4.52 KBTU/(FT2YR)
HEAT LOAD 2.75 KBTU/(FT2YR)
PRIMARY ENERGY 31.5 KBTU/(FT2YR)
AIR TIGHTNESS 0.47ACH@50PA
TREATED FLOOR AREA 1,750 SQFT.

ROOF R=91

WALL R=61

SLAB R=76

SVR 0.32
GLASS 14%
SOUTH GLASS 47%

5KW PV

ENVELOPE R VALUE = 36.2
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SCRANTON PASSIVE HOUSE

Passive house of the year 
Logo and quote
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“It is 
beautifully 
designed, 
warm/cool, 
cheap to 
run, silent, 
and  
comfy.”

Declan Mulhall, Homeowner

SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE
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OPTIMIZED BUILDING MORPHOLOGY

Efficient geometry

Compact volume (Form) 
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Simple ventilation layout
DHW Heating

OPTIMIZED BUILDING MORPHOLOGY
Renewables



A   Science / Quantitative
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LOW ENERGY BUILDING DESIGN MAP
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SOEDER PASSIVE HOUSE

Site: Rural farm country with views
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GENERAL INFO
BECHTELSVILLE, PA
2,600 SQFT
CLIMATE ZONE 5/6
HERS 30
PV TO ZERO 6KW

MORPHOLOGY

MECHANICAL
BALANCED VENTILATION ZEHNDER 350
HEAT / COOL MITSUBISHI ASHP
HOT WATER GE HWHP
WINDOWS INTUS EFORTE

PASSIVE HOUSE METRICS
ANNUAL HEAT  DEMAND 4.75 KBTU/(FT2YR)
HEAT LOAD 2.84 KBTU/(FT2YR)
PRIMARY ENERGY 34.5 KBTU/(FT2YR)
AIR TIGHTNESS 0.22 ACH@50PA
TREATED FLOOR AREA 2,440 SQFT.

ROOF R=100

WALL R=60

FOUNDATION R=42

SVR 0.32
GLASS 14%
SOUTH GLASS 51%

ENVELOPE R VALUE = 38.5

SOEDER PASSIVE HOUSE
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SOEDER PASSIVE HOUSE
“My favorite thing is the peace of mind that comes with a high performance 
building, knowing that we didn't compromise when it comes to the environmental 
impact.

Shawn Soeder
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SOEDER PASSIVE HOUSE

Quote from chris mctaggart
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SOEDER PASSIVE HOUSE
”Our house has been extremely comfortable! Both my wife and I feel 

the main living spaces tend to be the right temperature and humidity through all the 
seasons. We do have one upstairs bedroom that tends to be too warm at times, and that 
takes some attention (door open during the day, sometimes use a fan).”
Shawn Soeder
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SOEDER PASSIVE HOUSE
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SOEDER PASSIVE HOUSE
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SVR STUDY
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SVR STUDY



It’s a box

COPYRIGHT 2018 RICHARD PEDRANTI ARCHITECT, PC



It’s not a box
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Frank Lloyd Wright and the Destruction of the Box
H. Allen Brooks
March 1979
Journal of the Society of Architectural Historians
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KEFFER PASSIVE HOUSE

Site: In a forest on a lake



COPYRIGHT 2018 RICHARD PEDRANTI ARCHITECT, PC

KEFFER PASSIVE HOUSE
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GENERAL INFO
HAWLEY, PA
2,900 SQFT
CLIMATE ZONE 5
HERS 32
PV TO ZERO 7KW

MORPHOLOGY

MECHANICAL
BALANCED VENTILATION ZEHNDER 350
HEAT / COOL MITSUBISHI ASHP
HOT WATER NYLES GEYSER
WINDOWS INTUS EFORTE

PASSIVE HOUSE METRICS
ANNUAL HEAT  DEMAND 4.65 KBTU/(FT2YR)
HEAT LOAD 2.93 KBTU/(FT2YR)
PRIMARY ENERGY 27.3 KBTU/(FT2YR)
AIR TIGHTNESS 0.29 ACH@50PA
TREATED FLOOR AREA 2,304 SQFT.

ROOF R=100

WALL R=62

SLAB R=76

SVR 0.34
GLASS 15%
SOUTH GLASS 67%

ENVELOPE R VALUE = 38.5

KEFFER PASSIVE HOUSE



COPYRIGHT 2018 RICHARD PEDRANTI ARCHITECT, PC



COPYRIGHT 2017 RICHARD PEDRANTI ARCHITECT, PC

KEFFER PASSIVE HOUSE
“The house is very comfortable.”
Lynn Keffer 
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KEFFER PASSIVE HOUSE

“Whenever we arrive the inside air feels fresh, without musty odors.”
Lynn Keffer 
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KEFFER PASSIVE HOUSE

“The 
house can 
be very 
quiet.”
Lynn Keffer 
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KEFFER PASSIVE HOUSE
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KEFFER PASSIVE HOUSE
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“The outdoor 
fireplace on the 
screened porch 
is great visually 
and it is 
wonderful on 
cooler nights in 
the summer, early 
fall, and late 
spring.”

Tom Keffer 

KEFFER PASSIVE HOUSE



COPYRIGHT 2017 RICHARD PEDRANTI ARCHITECT, PC

KEFFER PASSIVE HOUSE
“The passive house structure’s 
large south-facing windows 
provide lots of natural light.”
Lynn Keffer 
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LESSONS LEARNED
1. SITE
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Heating, Cooling, Lighting
Sustainable Design Methods for Architects
Norbert Lechner
Wiley 
2015

Frank Lloyd Wright and the Destruction of the Box
H. Allen Brooks
Journal of the Society of Architectural Historians
1979

Design With Climate
Biolclimatic approach to architectural regionalism
Victor Olgyay
Princeton University Press
1963

Transparency: Literal and Phenomenal
Colin Rowe and Robert Slutzky
Perspecta, Volume 8
1963
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