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ZERO-NET POSSIBLE ?  YES! 
ENERGY PERFORMANCE of EIGHT HOMES at ELIAKIM’S WAY 
 
 
In 2009 and 2010, South Mountain Company designed and built a cluster of eight  
high-performance affordable single-family homes in West Tisbury, 
Massachusetts, on the island of Martha’s Vineyard, for the Island Housing Trust. 
The houses were designed in such a way that it might be possible for the 
occupants to produce as much total energy as they use on an annual basis.  This is 
an abbreviated analysis of the energy performance of these houses during their 
first year of occupancy.  The complete analysis is available at southmountain.com 
in the Library section under Publicity.  
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PROJECT DESCRIPTION 
The eight houses are grouped around a central pedestrian green with parking at the perimeter.  All houses 
received LEED Platinum designation and all have permanent affordability restrictions.  Each owner purchased 
the house and ground leases the property from the Island Housing Trust, a community land trust.  One of the 
homes was constructed by Habitat for Humanity with technical assistance and guidance from South Mountain 
Company during the construction process. 
 
Half of the houses are three bedroom units of 1,447 sf and half are two bedroom units of 1,251 sf, all with full 
basements. The main living area and upstairs bedrooms and bath are identical in the two house types; the third 
bedroom is a north extension of the two bedroom plan. Designed and built to be net zero possible, they are all-
electric homes with a 5.04 kW Sunpower solar electric (PV) array. They were occupied on June 1st 2010.  
 
At the time, South Mountain announced the following contest to the new owners:  each household that was able 
to go from June 1, 2010 thru May 31, 2011 at net zero energy use (or less!) would be awarded a year’s 
membership in the local Community Supported Agriculture (CSA) farm (Whippoorwill Farm) or a $400 gift 
certificate at a local fish market, the Net Result.  After one year, two households have achieved zero annual net 
energy – using less energy than the PV array has generated. Two other households were very close: within 
~1,100 kWh of reaching net zero. 
 
ENVELOPE & SYSTEMS 
The houses are superinsulated and have unobstructed southern orientation. Basements are within the thermal 
envelope, with R-20 walls and sub-slab insulation. Above-grade walls are R-31, roofs are R-50, (note, these are 
effective R values for the entire assembly) windows are triple glazed Thermotech with two layers low-e and 
argon fill, (south facing windows are coated with Energy Advantage low-e with a SHGC of 0.62, all others are 
0.48) and the blower door results range from 117 to 184 CFM50 for the seven SMC homes and 236 CFM50 for 
the Habitat home. This is with no mechanical openings taped off and with the heat recovery ventilator running. 
These are superb numbers. 
 
Heating and cooling is provided by a Daikin single zone minisplit heat pump (RXS24 DVJU) with a wall cassette 
in the main living area.  Supplemental heating is provided by ceiling-mounted Enerjoy electric radiant ceiling 
panels. The houses are designed such that the single point source of heat – the heat pump – should be able to 
provide all the required heating, as long as the doors to the bedrooms are left open to allow heating by natural 
convection. The radiant panels allow heating in the event of a doors-closed operation, or to provide 
supplemental heating in extreme cold conditions. 
 
Ventilation is provided by a constantly-operating Fantech 704 heat recovery ventilator. This unit draws about 
30-35W and exhausts 25 CFM from each bathroom and supplies 15 CFM to each bedroom (in the case of the 
two bedroom unit, 15 CFM is also supplied to the living area.) 
 
Domestic hot water (DHW) is supplied by a 50 gallon Marathon electric water heater. This tank is polybutylene 
lined and is insulated with two-and-a-half inches of closed cell foam. 
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METERING 
In addition to the standard utility electric meter, each home has sub-metering of major components. They are: 

- Minisplit heat pump 
- Electric radiant panels 
- DHW 
- PV inverter output 
- Water to the DHW tank 

These sub-meters allow measurement of energy used for heating, cooling, DHW, and plug 
loads/lighting/ventilation, as well as the energy generated by the PV system. The meters are read monthly by 
Matt Coffey, who bought one of the homes and liked it so much, he now works at South Mountain as an 
architect. 
 
ANNUAL ENERGY USAGE v PV PRODUCTION 
The production of the PV array sets the total annual energy budget that a household can use if zero net energy is 
the goal. The table below shows the total annual energy usage of each home compared with the average PV 
production. 

 
 
CONCLUSION 
We are very fortunate to have this sample of low energy housing so close by and so well-equipped with  good 
metering. The unusual numbers of monitoring meters – carefully and consistently read - makes this kind of 
detailed analysis possible.  The summary of all the key insights contained in the complete report is that “there 
are no zero-energy houses, only zero-energy families.”  But there are a number of key lessons that we can use to 
make our future projects even better, and there are a number of key lines of inquiry and questions raised by this 
data that we can use to learn still more about high-performance housing.  
 
We are pleased with these results.  This is a superb example of housing that is “truly affordable forever.”  The 
real value of these homes will become apparent over time, as they require little or no expenditures for rising 
energy costs and will incur very low maintenance costs.  The owners of these homes have built-in “risk 
protection” that few other homeowners do.  We hope the data we have gathered and the lessons we have learned 
will help others in the important pursuit of high performance housing for the 21st Century. 
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