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In 2003, CARB and Western 
Massachusetts Electric 
Company (WMECO) began 
collaborating to investigate 
homes approaching “zero en-
ergy” consumption in western 
Massachusetts, as part of the 
U.S. Department of Energy’s 
Building America Zero En-
ergy Homes program. A pilot 
home was completed early in 
2004, and now CARB has 
compiled performance data on 
the first year of the home’s 
operation. Over the first 12 
months, the 2.6-kW solar elec-
tric system has generated an 
average of 7.9 kWh/day to 
provide 74% of the home’s 
modest electricity needs (see 
top graph). The active solar 
thermal system has also per-
formed well, providing 59% of 
the energy needed to heat do-
mestic hot water, both for the 
family and one person living in 
an in-law apartment (see bot-
tom graph). Auxiliary hot water and space heating are provided by an ENERGY 
STAR boiler fueled by an oil/biodiesel blend (see photo above left). 
 Feedback from the monitoring has inspired the residents to make adjust-
ments to optimize their home’s performance. Because the solar electric modules 
on the roof are mounted at a shallow slope, snow and the low winter sun result in 
very poor winter performance. The homeowners are investigating adjusting the 
angle of the array seasonally and installing snow-melting devices. The residents 
have also noticed a significant drop in the solar hot water storage temperature 
overnight. Because the three adults in the home use most of the hot water in the 
morning, they plan to add insulation to the solar tank to make better use of solar 
heat gain from the day before. SWA and WMECO are also busy analyzing the 
benefits and costs to the utility of this home and of the “zero energy” approach 
overall. In August, SWA and WMECO will present results of this study at the 
“International Energy Program Evaluation Conference” in New York. It is hoped 
this study will serve as a basis for utilities integrating renewable energy and en-
ergy efficiency together in homes (rather than sponsoring the technologies sepa-
rately). Stay tuned for more information on this effort. For more information on 
the home and to access data on-line, visit our website at 
http://swinter.com/WMECO/ZeroEnergy.html. 
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Zero Energy Alive 
and Thriving in 

California 

Efforts in California by Davis Energy Group (a CARB team member) seem to 
have reached a certain synergy in getting builders and developers to sign on 
to Building America’s Zero Energy Homes (ZEH) program. Davis has been 
working with Centex Homes, which is now completing two more models in 
San Ramon, California that feature the cost-optimized “PowerSave Plus” 
package of energy efficiency measures and photovoltaics. Centex will soon 
begin construction on a 30-home development in Pleasanton, California with a 
1.2 kW PV system installed on every roof, plus an option for homebuyers to 
increase the capacity to 2.4 kW.  Another California builder, Monley-Cronin in 
Woodland, has broken ground on the first of 100 homes designed to Davis’ 
ZEH specifications. These homes are expected to exceed ENERGY STAR per-
formance by 30% or more, and all homes will be “PV ready.” One buyer has 
already selected a 2.4 kW system. The Grupe Company, another ZEH 
builder in the program, plans to build 144 new homes equipped with 2.4 kW 
systems. These units will also include a number of efficiency features: fluores-
cent lighting, tankless water heaters with home-run piping, R-49 ceiling insula-
tion with buried ducts, and the NightBreeze system for integrated heating, 
cooling, and ventilation. NightBreeze senses and automatically responds to 
changes in indoor and outdoor temperature, maximizing energy efficiency and 
taking advantage of natural climate fluctuations. With activities under the Cali-
fornia Energy Commission’s Public Interest Energy Research Program-
sponsored Zero Energy New Homes (ZENH) program ramping up, and the 
Governor’s “Million Solar Roofs” initiative passing legislative hurdles, Building 
America can expect more Zero Energy homes in California in the near future. 

The Maryland Energy Administration (MEA) pro-
motes energy efficiency and green homebuilding in 
Maryland and has already developed a template for 
implementing green technologies. MEA has now 
become a CARB partner, and will have the opportu-
nity to test the template and combine it with high-
performance building strategies. Two builders have 
signed on for the project: Pennrose Properties, which plans to rehab five 
rowhouses, and Struever Rouse Homes, which will build three new prototype 
townhomes as part of a larger “green-friendly” development. In addition to the 
green guidelines laid out in the template, both projects must achieve at least 
20% total energy savings for heating, cooling, hot water, lighting, and even 
appliance plug loads. The rehabs will aim for 20% savings compared to exist-
ing conditions, while the new townhomes should perform 30% better than the 
Building America benchmark. SWA is providing the builders with energy 
modeling, and suggestions and strategies for achieving high efficiencies. The 
builder will then choose from among these options, selecting cost-effective 
strategies that can be replicated on future projects. 
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