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Marc Rosenbaum, PE Energysmiths
http://thrivingonlowcarbon.typepad.com/

www.energysmiths.com

KRAUS-FITCH ARCHITECTS, INC.

w w w . k r a u s f i t c h . c o m
Home l Community l Planet

Starting point:

•	 small, energy-efficient duplex home
•	 built in1994 for approximately $56/SF  
•	 compact fluorescent lighting 
•	 exhaust-only ventilation
•	 spacious feeling in a compact floor plan
•	 solar hot water already installed

Better than zero net:

ZNE project team:

Kraus-Fabel Renovation, Amherst, Massachusetts

•	 interior storm windows
•	 more air sealing
•	 LED lighting
•	 magnetic induction range 
•	 further reduction in  

plug loads
•	 improved monitoring

•	 exceeded zero net:  net energy producing by 430 kwh/year
•	 total energy use reduced by 23%
•	 new refrigerator alone saved ~40 kwh/month
•	 air leakage reduced by 110 CFM 50 (15% estimated improvement)
•	 basement dehumidification using heat pump is more efficient & effective
•	 comfort improved (pleasant heating system)

•	 total cost before rebates:  $62,100
•	 cost after rebates & tax credits:  $35,000
•	 yearly revenue from SRECs:  $2,400
•	 yearly cost savings on utilities:  $1,500
•	 payback:  9 years
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2 strategies:

results:

costs:

TYPICAL FOUNDATION 
WALL ASSEMBLY  R-17
-8" CONCRETE WALL
-2 1/2" GAP 
-2x4 @ 24" OC
-W/ 6" FIBERGLASS BATT
-6 MIL POLYETHYLENE 
AIR-VAPOR BARRIER, 
SEALED AT ALL 
PENETRATIONS AND 
SEAMS
-1/2" GYPSUM 
WALLBOARD

ALTERNATE FOUNDATION 
WALL ASSEMBLY (16 LF @ 
STAIR AND MUDROOM 
SOUTH WALL) R-10
-8" CONCRETE FULL OR HALF 
WALL (1" XPS THERMAL 
BREAK AT SLAB EDGE)
-2" XPS RIGID INSULATION
-6 MIL POLYETHYLENE 
AIR-VAPOR BARRIER, SEALED 
AT ALL PENETRATIONS AND 
SEAMS
-1/2" GYPSUM WALLBOARDTYPICAL WALL SECTION DETAILS

NOT TO SCALE

FIBERGLASS BATTS 
@ BAND JOIST

WALL ASSEMBLY R-24
-FIBER-CEMENT CLAPBOARD 
SIDING 
-ON 1/2" OSB SHEATHING
-ON 2X6 STUDS @ 24" OC 
-2x3 STRAPPING @ 24" OC 
(HORIZONTAL)
-W/ 7" DENSE-PACKED 
BLOWN-IN CELLULOSE 
INSULATION 
-6 MIL POLYETHYLENE AIR- 
VAPOR BARRIER, SEALED AT 
ALL PENETRATIONS AND 
SEAMS
-1/2" GYPSUM WALLBOARD

ROOF ASSEMBLY R-34
-ASPHALT-FIBERGLASS 
SHINGLES
-15# ROOFING FELT (ICE AND 
WATER SHIELD AT KEY AREAS)
-5/8" CDX PLYWOOD 
SHEATHING
-2x12 RAFTERS @ 24" OC  
(MAINTAIN 2" MIN. 
CONTINUOUS AIR SPACE 
UNDER SHEATHING)
-10" FIBERGLASS INSULATION
-6 MIL POLYETHYLENE 
AIR-VAPOR BARRIER, SEALED 
AT ALL PENETRATIONS AND 
SEAMS
-1/2" GYPSUM WALLBOARD

SLAB ASSEMBLY  R-5
-4" CONCRETE SLAB (1" XPS THERMAL 
BREAK AT SLAB EDGE)
-6 MIL POLYETHYLENE 
-1" XPS SUB-SLAB INSULATION
-4" CLEAN, UNIFORM-SIZED STONE

TYPICAL FOUNDATION 
WALL ASSEMBLY  R-17
-8" CONCRETE WALL
-2 1/2" GAP 
-2x4 @ 24" OC
-W/ 6" FIBERGLASS BATT
-6 MIL POLYETHYLENE 
AIR-VAPOR BARRIER, 
SEALED AT ALL 
PENETRATIONS AND 
SEAMS
-1/2" GYPSUM 
WALLBOARD Next steps...

What Does It Take . . .
. . . to bring a well-built home to zero net energy?    Not much!

SOUTH ELEVATION
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NEIGHBORING DUPLEX UNIT

EAST ELEVATION
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ZERO NET 
RENOVATION 
HOME

NEIGHBORING DUPLEX UNIT

NORTH ELEVATION
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ZERO NET 
RENOVATION 
HOME

NEIGHBORING DUPLEX UNIT

WEST ELEVATION
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ZERO NET 
RENOVATION 
HOME

NEIGHBORING DUPLEX UNIT

•	 careful modeling to determine strategies
•	 targeted air sealing
•	 reducing plug loads (old refrigerator and dehumidifier were energy hogs)
•	 new air-source heat pumps to replace propane boiler
•	 new HRV to replace exhaust-only ventilation
•	 super-insulated electric water tank as new backup for solar hot water
•	 5.9 kw PV array to cover all energy uses

 

              

 

www.northeastsolar.biz www.sandri.com


