
CDC Realty, Inc., of Tucson, Arizona, approached U.S. Department 
of Energy Building America partner Building Science Corporation 
(BSC) for guidance in building a community of compact, single-story 
homes aimed at first-time home buyers and retirees who could really 
benefit from the cost savings of energy-efficient homes. 

The 1,500 ft2 homes are a simple, slab-on-grade design with a flat roof 
and 12-foot ceilings in the great room and kitchen and sloped 9-foot 
ceilings throughout the rest of the home. Cellulose is blown into the 
ceiling cavities above the 12-foot ceilings and held against the roof 
line with netting over the 9-foot ceilings, providing an R-38 insulation 
value and a conditioned space to house the air handler and the ductwork. 

The walls are insulated to R-24 by filling the wall cavities with R-19  
of blown cellulose then adding R-7.5 of rigid foam to the exterior of 
the walls. The rigid foam provides a continuous insulation layer to 
prevent thermal bridging which is the transfer of heat through the 
walls at the wood framing.  

All of the homes are plumbed for 
solar thermal water heating. Five 
homeowners chose to install the 
integral collector storage solar 
water heater system, which the 
builder offered to homebuyers at a 
reduced cost during construction. 
All of the homes are equipped 
with an instantaneous electric  
hot water system.
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PROJECT INFORMATION

Construction:  New home

Type:  Single-family

Builder: CDC Realty Inc. 
Tucson, AZ

Size: 1,500 ft2

Price Range: subsidized  

Date Completed:  2008

Climate Zone: Hot-Dry, IECC 2B  

Team: Building Science Corporation

PERFORMANCE DATA

HERS Index: 54 to 62 without PV 

Projected annual energy cost savings:  
$833 

Added first cost of efficiency measures:  
$7,400

Annual mortgage increase:  
$592

Annual net cash flow to homeowner:  
$241

Billing data: $60-70/month versus 
$300-400/month standard construction
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(Photo top left) CDC Realty Inc. offered first-time home buyers in Tucson compact, 
affordable homes with an abundance of natural light and low utility bills.

“If you view the whole house  
as a system…it’s not only  
easier, you end up with a  
better product.”

Lee Rayburn, owner, CDC Realty
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Lessons Learned
• To further minimize energy losses, Building Science Corporation 

recommended reducing the window ratio from 18% to 12.2%. BSC  
also recommended adding overhangs to shade windows on the east, 
south, and west sides, and choosing higher performance double-pane, 
low-emissivity, vinyl-framed windows with a U-value of 0.38 and an 
SHGC of 0.30.

• The builder focused on a compact 1,500 ft2 design and efficient storage 
to appeal to a target market of young singles and empty nesters. High 
ceilings added a sense of space.

• CDC Realty attracted buyers with a low energy bill guarantee offered 
through Tucson Electric Power.

• According to the builder, moving the ducts inside conditioned space was 
a design change that added nothing to the initial cost of construction, 
yet this one change was calculated to save homeowners $106 annually 
on their utility bills. 

• Increasing attic insulation from R-22 to R-38 was expected to add $400 
to the builder’s initial costs but the change was calculated to save the 
homeowners $139 annually in utility bills.

KEY ENERGY-EFFICIENCY 
MEASURES

HVAC:

• Air source heat pump (12 SEER/7.5 
HSPF, an upgrade from 2008 code 
level 10 SEER/6.8 HSPF)

• Duct and air handler in conditioned 
space in insulated attic; rooms have 
individually ducted returns

• Fresh air intake timed to ventilation 

• Kitchen and bath fans vented  
to outside 

Envelope:  

• R-38 blown insulation netted to 
underside of flat roofs 

• R-19 blown cellulose in 2x6 16 in. o.c. 
with R-5 rigid foam sheathing 

• Double-pane, low-e, vinyl windows.  
U = 0.38, SHGC = 0.30

• Tightly sealed house, 2.5ACH50 

Lighting, Appliances,  
and Water Heating: 

• ENERGY STAR® appliances  
and lighting

• Solar water heater with tankless 
electric backup

  

For more information, please visit: 
www.buildingamerica.gov 

The builder worked with Building Science Corporation to design an insulated attic  
to provide a protected environment for the home’s air source heat pump and ducts.
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Printed with a renewable-source ink on paper containing at  
least 50% wastepaper, including 10% post consumer waste.

The U.S. Department of Energy’s Building 
America program is engineering the 
American home for energy performance, 
durability, quality, affordability, and comfort.


