
West CAP’s Residential Renewable 

Energy and Conservation Program

 MISSION:  To use energy efficiency techniques and alternative 

energy systems with low-income housing rehab in order to 

significantly reduce fossil fuel use and carbon emissions.  

 OVERALL POLICY GOAL:  To inform policy by demonstrating 

innovative energy-saving strategies for homes in West CAP’s NSP, 

HOME-buyer, HOME-Rehab,  and Weatherization programs,  and 

West CAP managed rental units.  



Main Strategies:

 #1 Reduce Energy Load  

SIGNIFICANTLY.               

 #2 Source as much of that 

energy load as possible from 

renewable,  carbon neutral 

sources.



Deep Energy Reduction PROCESS







Indoor Air Quality



Solar Access



Passive House Institute US



Cold Climate Housing Research 

Center--Fairbanks, AK  (cchrc.org)



Remote Wall



Ross DePaola:  Integrated Energy Services/WESTLab

The dew point is the 

temperature at which water 

vapor condenses and turns 

to liquid water or frost.

Wall Temperature Study



R-0 Wall Temperatures

Wall Type: R-0

Wood Frame, 2x4 @ 16" OC

½" OSB & Sheetrock

R-Total: 3.0 (U = 0.3359)

15.8°F

Color Flux (heat flow: Btu/hr-ft2) Temperature (°F)

18.3°F 51.9°F

55.6°F

Outdoor 

Temp:

0°F
(all examples)

Indoor 

Temp:

70°F



R-19-24oc Wall Temperatures

Wall Type: R-19

Wood Frame, 2x6 @ 24" OC

R-19 Fiberglass (6” R-19 

compressed into 5.5” cavity 

½" OSB & Sheetrock

R-Total: 17.8 (U = 0.0561)

Color Flux (heat flow: Btu/hr-ft2) Temperature (°F)

4.5°F

2.3°F 67.1°F

64.6°F



R-13+5 Wall Temperatures

Wall Type: R-13+5

Wood Frame, 2x4 @ 16" OC

R-13 Fiberglass, R-5 Rigid

½" OSB & Sheetrock

R-Total: 17.8 (U = 0.0561)

Color Flux (heat flow: Btu/hr-ft2) Temperature (°F)

28.0°F

20.5°F 67.4°F

65.1°F



Massive Amounts of Exterior 

Insulation!



Super Insulation R20-R40-R60

Reduce Heating System Size 

Significantly 

New Air Barrier Opportunity

Noise Pollution

Moderates Wall Temperature

Buffer Against Power Outages



















Solar Domestic Hot Water



Solar Hot Water



Retscreen.net















Solar Electric



Grid-Connected Solar Electric





Solar Hot Air



RREAL Solar Hot Air Panels



Solar Hot Air



Solar Hot Air



Off-Peak Thermal Storage Heating



Peak Rate for Solar Production



GEOTHERMAL HEATING



Geothermal



Pre-temper fresh air on HRV/ERV



“Fresh Air Furnace”



Direct Exchange—No Refrigerant 



Wood Heating



NSP Project: Menomonie, Wisconsin



Duplex Heating/Cooling/Hot Water
Base Load Before Insulation and upgrades:  120 MMBtu/annually

Hot Water Load Offset from the Sun:            20MMBtu/annually

Heating/Cooling Load After Insulation: 71.2 MMBtu/annually

Heating/Cooling Offset from the Earth:        26.6MMBtu/annually

Heating/Cooling Offset from the Sun:           45 MMBtu/annually

NEW Heating/Cooling/Hot Water Load for Duplex:   -.4 MMBtu/annually



Net Mortgage

 Duplex Cost and Rehabilitation:$150,000
30 year, fixed rate mortgage at 4.5% would be  a 

mortgage of $760 per month per side

Deduct Energy Bills:  

$200 per month is subtracted, the “net mortgage” 

comes to $560, a reasonable monthly mortgage 

payment for a four bedroom, two bath duplex half.



NSP Project: Glenwood City, WI 



Air-Source Heat Pump



Harness BTU’s in Surrounding 

Environment for Heating and Cooling



NSP Project: Connorsville, WI





2kW PV System offsets 

7mmBtu/Year

=21mmBtu Source Energy.



NSP Project: New Richmond, WI







Heat Pump Water Heater



















 Home Features: Menomonie, WI

 Total Square Feet: 1300, Slab on Grade, 3 

bedroom/2 bath

 Superinsulated house:  R20 under slab, R40 

Walls R60 Ceiling

 Heating/cooling:       

 1)Carrier Infinity Air-Source heat pump

 2) Earth loop system for pre tempering 

fresh air brought into house for ventilation

 3) 92% efficient Heat Recovery Ventilation



 Siding: Seamless Steel

 Roofing: Raised-Seam Steel

 Solar:  2-panel hot water system

 3 kilowatt solar electric system

 Passive Solar: Aim for 30% window to wall 

ratio on South Side



Resources

 CCHRC.org

 Buildingscience.com

 Greenbuildingadvisor.com

 Passivehouse.us

 Thousandhomechallenge .org

 Affordablecomfort.org

 Contact:  mschmidt@wcap.org


