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on an external building wall, high enough to prevent easy tampering. The team demonstrated the 
operation of the system to building personnel to ensure its correct use.

Figure 6. Air sealing around the perimeter of the roof cavity.

Air Sealing and Insulating the Roof Cavity
All accessible penetrations, open walls, and chases in the roof cavity were air sealed. Seventeen 
and a quarter inches of loose fill fiberglass insulation was then blown in over approximately 
2,500 ft2 of accessible ceiling area for a total R-value of R-49.

Figure 7. Insulating the roof cavity with loose fill fiberglass.
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2.5 Building 2: Central Hot Water Boiler
Building 2 was a three-story, centrally heated hydronic building with 19 units.

Figure 8. Building 2 from the front entrance.

In this building, all of the refrigerators were replaced with ENERGY STAR® units,
weatherstripping was installed around all exterior doors, boiler controls with averaging sensors
were added, and the pipes were insulated. A survey of the roof cavity by an insulation contractor 
showed 12-14 in. of blown-in fiberglass insulation. Additional roof cavity insulation was not 
found to be economical.

Table 5. TREAT Package Measures for Building 2.

Measure
Cost
($) Annual MMBtu 

Source Savings
Annual MMBtu 

Site Savings
Annual $ 
Savings

Percent Site 
Savings

Payback
Years

Insulate heating hot water pipes 4,720 229.38 229.38 2,294 11.9% 2.1
Air seal and insulate basement windows 390 96.15 96.15 962 5.0% 0.4
Install Energy Star refrigerators 8,550 46.38 15.46 1,960 0.8% 4.4
Install boiler controls and indoor sensors 4,735 99.23 99.23 992 5.2% 4.8
Weather-strip exterior doors 1,330 18.10 18.10 181 1.0% 7.3
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Heating Hot Water Pipe Insulation
All accessible heating hot water piping in the unconditioned basement was insulated with 1-in.
all-service jacket fiberglass and fitted with PVC.

Figure 9. Left: Bare hot water pipes. Right: Pipes insulated with 1 in. jacketed fiberglass.

Basement Window Air Sealing and Insulation
A barely covered plywood window opening allowed significant air and thermal leakage into the 
basement. The team sealed the window with foam and insulated with R-19 batt insulation.

Figure 10. Window opening sealed and insulated with batt insulation.

Boiler Controls
The team installed an RC2100 wireless heat control system, along with eight wireless indoor 
wall sensors, to work in conjunction with the existing two-stage outdoor reset controller. In 
addition, an aquastat was included to provide minimum water temperature.
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Figure 11. Left: Existing outdoor reset controller. Right: New room temperature averaging control.

2.6 Building 3: Individual Gas Forced Air Furnaces
Building 3 is a three-story building with six units, heated by individual gas forced air furnaces.

Figure 12. Building 3 from the front entrance.

Based on the audit recommendations and the projected savings from the TREAT modeling, the 
energy efficiency measures included replacing five of the six furnaces with 95% AFUE furnaces, 
replacing the windows (but more importantly, air sealing around the window frames), air sealing 
and insulating the roof cavity, air sealing and insulating the ductwork located in unconditioned 
space, and replacing all incandescent light bulbs with compact fluorescent light bulbs  in the 
units and common area spaces.
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