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Basement Insulation/Air Sealing 

                  
 

Basement Finishing/Insulation System: 

                 
 

Attic Insulation 

                  
 

Insulated Siding                                                Cellulose Insulation 
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Old/New Windows 

                
 

 
Draft Blocking in Band Area: 

              
 

 

 

 Pre-Retrofit Final 

Basement 
Windows 

Glass Block 
U-value = 0.60 est 
SHGC = 0.69 est 

Same 

Above Grade 
Windows 

Single Pane Wood  
with Aluminum Storm Windows 

U-value = 1.07 est 
SHGC = 0.70 est 

U-value = 0.32 
SHGC = 0.25 
(Viwinco D/H) 

Exterior Doors 
Solid Wood, Frame/Panel with Single 

Pane Glass 
Fiberglass, Insulated  

(Therma-Tru) 

Air Sealing None 

Air Sealing to comply with  
Energy Star Thermal  

Bypass Checklist, primarily using 
ZeroDraft materials and methods 



 
 

Mechanical Equipment:  
Once the envelope has been optimized, high efficiency mechanical equipment can be employed to 
meet the remaining heating, cooling, and water heating needs.  

Old/New Boiler  

 

 
 Pre-Retrofit  Final  

Space Heating 
(Boiler)  

108 kBtu/hr, 80.2% AFUE, Atmospheric 
Vented  

System 2000 High Performance 
Combined Heat and Hot Water System 

with Energy Recovery (84%AFUE) 

Central A/C  Carrier, est. 20 years old, SEER unknown 
None Minimal Expected Cooling Needs 
to be met with Mechanical Ventilation 

and Window A/C Units  

Thermostat  Manual  Programmable  

Water Heating  Storage Tank, Natural Gas, Atmospheric 
Vented, Est. Energy Factor = 0.58  

Storage Tank Indirectly Heated by Boiler, 
est. Energy Factor = 0.77  
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Ventilation: 

A properly constructed home is built tight to minimize unintended air movement, and then 

deliberately ventilated to remove moisture where it is generated and provide fresh air for 

occupants.   

 
Energy Recovery Ventilator 

 

        
 

Lighting and Appliances: 

Energy Star labeled appliances and fluorescent lighting make a significant impact on electrical 

consumption.  A complete package of high efficiency Whirlpool appliances was installed in this 

home. 

 

 

 Pre-Retrofit Final 

Mechanical 
Ventilation, Whole 
House 

None 

(2) Panasonic WhisperComfort 
Energy Recover Ventilators, 
installed in 2

nd
 Floor Hall  

and Finished Basement 
Automatic Timer Controls to Provide 
Fresh Air per ASHRAE Std. 62.2  

Spot Ventilation None 
Panasonic WhisperQuiet fans  

in Bathrooms 
with Timer Controls 

 Pre-Retrofit Final 

Lighting 100% Incandescent 
31% Energy Star 

69 % Compact Fluorescent 

Refrigerator Approx 20 years old 
Whirlpool Side-by-Side 

618 kwh/yr 
Energy Star Labeled 

Dishwasher none 
Whirlpool Built-In,  

EF = 0.65 
Energy Star Labeled 

Clothes Washer Approx 20 years old 
Whirlpool Front Loading 
Energy Star Labeled 
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Infrared Imaging: 

Infrared images, taken using a Testo 880 Thermal Imaging Camera, were used to identify: 1) 

missing or poorly installed insulation, or 2) significant air leakage.  Neither condition was found.   

 

Interior images - Note that the coldest surfaces are the windows and the framing in the walls.  

The insulated cavities are consistently warm. 
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Exterior images - Note that the warmest surfaces are the windows and exhaust vents.  Normally, 

the framing would be visible as the most conductive component in the walls, but the continuous 

insulation integrated into the CraneBoard siding provides an effective thermal break.  (Note:  

The vertical lines visible in some photos are the batten portion of the siding, not framing.) 
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Test Results: 

The home was tested for infiltration using a blower door.  In addition, because a tight home is 

susceptible to back-drafting problems with combustion appliances, a power vented boiler was 

installed and the home was tested for back-drafting potential.   

 

Note on infiltration test results: 

• The infiltration test showed the 

retrofitted home to be very tight, 

particularly considering its age.  

MaGrann Associates usually sets a 

target of 1.0 cfm50 per square foot of 

conditioned space.  We rarely see less 

than 0.5 cfm50.  This home measured 

0.39 cfm50.   

 

Projected Energy Use: 

Test results, as well as details of the thermal envelope and mechanical equipment, were used to 

generate a model predict the energy us of the building.  This was done using REM/Rate software, 

which calculates a HERS (Home Energy Rating System) Index that is used in the Energy Star 

Homes Rating Process. 

 

Conclusions: 

The building was improved significantly in every important way: 

• Added insulation; improved windows and doors. 

• Enhanced mechanical equipment – more efficient and safer. 

• Significantly reduced air leakage. 

• Efficient lighting and appliances. 

• Appropriate spot ventilation. 

• Mechanical ventilation for enhanced indoor air quality. 

 

The net result is a home that is expected to use approximately 1/3 the energy it did in its pre-

retrofit condition, while also providing enhanced durability and occupant comfort and safety. 

 Pre-Retrofit Final 

Infiltration Rate 
(maximum) 

0.53 Air Changes per Hour or 
0.99 CFM50 per square foot of 

conditioned floor area 

0.21 Air Changes per Hour or 
0.39CFM50 per square foot of 

conditioned floor area 

Duct Leakage (to 
Outside) 

0.5 CFM25 per 100 ft2 No Ducts Installed 

Combustion Safety 
Test Results 

Adequate Draft, No Significant 
Spillage 

Worst-case CAZ depressurization 
found to be -5.9 Pa  

(within limits recommended by BPI) 
No CO or gas-leakage issues found   

 Pre-Retrofit Final 

HERS Index 184 65 

Est. Total Annual 
Energy Use 

271 MMBtu 92 MMBtu 




