
Case Study: 
                                                                     
Urban / Green / Microload 
Rehabilitation  
 
Bellevue Court Homes, 
Trenton, NJ 
 
New Jersey!s first urban microload 
affordable homes stand in Trenton, 
NJ.  Part of the larger Bellevue 
Court Project, the dwellings at 233-
235 Bellevue Court conceal leading 
edge technologies behind their 
traditional brick façades. 
 
Spearheaded by the city of Trenton 
and developed by Isles Inc. and 
Tara Construction Management 
Corp. these microload homes are 
projected to use 60 percent less 
energy than a code compliant home 
and 30 percent less energy than  
their Energy Star neighbors. 
 
 
Green Features 
The two 1700 square foot units have three bedrooms and two and one half baths. Sustainable 
and recycled materials were incorporated throughout the homes.  Please see the accompanying 
Bellevue Court Homes case study for more on these materials.  
 
To help provide exceptional air quality in these air tight homes, mechanical ventilation is provided 
using a heat recovery ventilator (HRV).  The exhaust vents from each bathroom and kitchen are 
ducted to the HRV while fresh air from the HRV feeds into the return plenum of the furnace.  
 
 
Energy Features 
The real breakthrough in these houses is the dramatic reduction of 
their heating and cooling loads and the ability of these homes to 
meet a substantial part of those 
loads with renewable energy. 
Heating and cooling losses were 
reduced through the building 
envelope with highly insulated walls 
and careful air sealing.  The inside 
face of the existing masonry walls 
were covered in rigid insulation 
followed by a one inch air space and 
2x4 framing.  This assembly was 
then filled with damp spray cellulose 
achieving a whole wall R-value of 
18.5.  Attic insulation is R40 blown in 
cellulose and R40 rigid insulation on 
the attic access hatch.  All openings in the thermal envelope were 
carefully sealed and gypsum board was installed using the air tight 
drywall approach. This created an air barrier at the finished wall 
surface. Air leaks that may have been missed during construction 
were revealed during blower door testing and sealed.  Foil faced 
foam insulation surrounds each window!s rough opening to reduce 
heat loss in an area that usually loses a lot of heat through thermal bridging.  The windows 
themselves have fiberglass frames, which are well insulated and are much more durable than the 
typical windows used in affordable housing.  The insulated glass includes a heat-saving low-e 
layer and argon gas fill.   
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Custom designed overhangs on the south wall of the 
mircoload homes block the high summer sun and allow 
for passive solar heating during the winter.  The window 
glass was selected to allow solar heat to enter in winter.  
(Solar Heat Gain Coefficient of >.6.)  As a passive cooling 
strategy a skylight with a hand held crank was placed 
over the central stair to allow for warm inside air to move 
up and out of the house in summer.  This also provides 
daylight in the area. 
 

The reduced heating loads will be 
met with a 90% efficient sealed 
combustion furnace.  Air 
conditioning will be provided by a 
SEER 13 1.5 ton unit.  The duct 
layout to deliver the heated and 
cooled air was specially designed 
to minimize friction losses so that 
furnace fan energy will be reduced.   
Hot water will be generated by a 
combination of a solar thermal system and a sealed combustion gas water 
heater.  The solar system on the roof will preheat the water for the gas 
water heater.  In addition a GFX heat exchanger will recover waste heat 
from the shower grey water.  The combination of the solar thermal unit and 
the GFX is projected to reduce water heating energy use by over 70%. 

 
A 2.5 kW photovoltaic array on the roof is projected to offset close to two thirds of the electric 
loads in the house. The system will be net metered, allowing unneeded solar-produced electricity 
to be sold back to the utility.  
 
Buyers of the microload houses received training on all the special features of their homes. The 
energy use and production of the microload houses will be monitored for a period of three years 
by the State to track the efficiency and performance of the units.  The active and thermal solar 
units will be inspected annually for a period of ten years.  The microload houses will be sold for 
$55,000 to homebuyers making 50% or less of the median income.  Funding was provided by the 
city of Trenton, the Balanced Housing program, HUD HOME Grants, and the Federal Home Loan 
Banks of New York and Pittsburgh. 
 
Bellevue Court Solar Homes Lessons Learned  
 
Performance:  Looking strictly at the energy usage of the two solar homes the building is 
performing less efficiently than modeled.  A few observations revel interesting lessons. 
 
1. A forced hot air system was utilized in the two buildings, which have long ducted runs in 
unconditioned space. The basic tenets of building science were no match for a mechanical 
engineer and contractor on a mission to meet tight lines while being as cooperative as possible 
with the solar and green plans for the buildings.  Due to the long the duct runs and less than ideal 
fan motors, the ducts cooled down quickly pushing cold air into the units upon each call for heat.  
The furnace doesn!t shut down when thermostat stops calling for heat in one of the units and the 
furnace shuts down before temperature reaches thermostat setting in the other unit.  The run 
cycle is not corresponding directly to the heat production of the furnace causing an increased 
electricity demand.  
 
2. Homeowners complained of air temperature differences from room to room, due to unbalanced 
air flows.  In the course of correcting this problem we discovered registers that were improperly 
installed and out of reach of the homeowner (not balanced). 
 
3. Homeowner consumer consumption is a major factor in the energy efficiency equation.  Both 
owners are using electric heaters on first floor because of the cool air from the furnace, both have 
240 kWh/year freezers in the basement and both have multiple televisions and other electronics 
with significant plug loads.  One homeowner is utilizing an electric fire place for heat that is placed 
near the homes thermostat.     
 
4. We observed that the homeowners always had shades drawn on the south facade which was 
designed for direct solar gain "sun tempering#.  We came to understand this was due to security 
and privacy reasons.  
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5. The PV  systems on one home is being shade by an adjacent home creating less than 
optimum conditions for electric generation. 
 
6.  A number of systems and certain features where not properly installed or balanced.  These 
situations confirm the need for residential commissioning; particularly for complex integrated 
technologies found in high performance homes. 
 
7. Rapid national and local increases in fuel costs thru off the original energy cost modeling. 
However the homeowners are pleased with the utility costs compared to their neighbors.  
 
Contractors View:  The contractor noted that it was difficult to combat a "rule of thumb# mentality 
for the sizing of heating and cooling systems. One consultant stated that only by insisting on 
Manual J calculations did they avoid installing a cooling system twice the size necessary.  The 
developer noted that having the air sealing done properly was a struggle. He commented that 
"infiltration is one of the least understood aspects of building science.# He went on to say that 
when team members were on site to observe blower door tests, the importance of air sealing 
became very clear.  Cellulose insulation was a change from the construction contractor!s normal 
practices, but was sold on the acoustic performance of the product. "When you close the outside 
door in these houses, it!s like being in a sound proof room#.  
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Annual Energy Cost: 
Baseline, Built to NJ Code (95 CABO MEC) $1975.00 

Energy Star $1458.00 
Bellevue Solar $736.00 
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