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house and to the hot-water heating loops 
in the fl oors of all rooms. These two sys-
tems are integrated but are controlled by 
thermostats and distributor pumps.

In the summer, there is no water 
pumped through the fl oor heating loop, 
but the domestic hot water is used. In 
the winter, both systems require heat; 
therefore, hot water is pumped through 
the radiant fl oor heating tubes as well 
as the domestic hot water system. Elec-
tronic controllers give the status of the 
collector, storage tanks, and distribu-
tion system water temperatures.

The fi ve solar hot water collectors 
are mounted on a home-built rack in 
the back yard instead of on the roof to 
allow for better servicing and ease of 
installation. Heated water travels from 
the collector racks to the basement stor-
age tanks via a four foot deep trench. 
The collectors are of the fl at-plate type 
and have been in use for more than 25 
years; therefore system life expectancy 
is 25-30 years.

System Designer: Radiantec Corp., 
Lyndonville, Vermont.
Bart and Liz Green’s solar photovol-
taic and hot water heating systems

140 Maple Street
Installed May-July 2009
The photovoltaic system is a Sanyo 

18-panel system which produces 18 
kilowatts (kw) a day without tracking. 
Tracking the sun increases the 18 kw 
capacity to over 30 kw on a good day. 
Some solar electricity is produced ev-
ery day, regardless of cloud cover.

The panels track the sun with no 
moving parts aside from the panels 
themselves. The sun heats the lower 
part of the panels converting a liquid 
there to a gas which travels to the upper 
part of the panels where it cools. This 
cooled liquid then is heavier and turns 
the panel by its weight alone. During 
the day, this heating and cooling is con-
stant and adjusts the panels to face the 
sun at all times.

Before installation, the house aver-
aged about 22 to 25 kw use daily. After 
replacing many lightbulbs with CFL 
and LED bulbs and putting timers on 
all TVs, satellite boxes, and computers, 
the house usage was cut in half, thereby 
eliminating another set or two of track-
ing panels.

Solar hot water heating system: This 
system consists of eight heating pan-
els, a 725 gallon heat storage tank con-
taining water, a closed loop fi lled with 
glycol/water connecting the panels to 
the storage tank, a controller to sense 
temperature of the panels and the stor-
age tank, and a bypass heat disperser to 
avoid overheat.

Installation: Both photovoltaic and 
heating panels were installed in spring 
and summer of 2009. The cost was 
$85,500. After that, there was a 30% 
Federal tax credit, a New Hampshire 
state rebate of $6,000 and a NHEC re-
bate of $3,500, which brought the real 
cost down to $50,000. The savings from 
reduced fuel and electrical costs result 

in a system payoff in 8 to 10 years at 
the then-present rates, which have risen.

System installer: Al Ducharme, 
Snow Dragon Renewable Energy 
(Snowdragon-RE.com), Meredith
Ken and Lee Wells’ 
renewable energy home

92 Maple Street
Installed December 2009
What: A 2 kw solar electric photo-

voltaic array, ground mounted, and a 
solar domestic hot water (SDHW) sys-
tem, rooftop mounted.

Why: We want to reduce the amount 
of carbon dioxide pollution our family 
produces; coal, gas, and oil should stay 
in the ground, not end up in the atmo-
sphere! We want to live comfortably and 
sustainably, benefi ting our local economy 
and without fossil fuels. Our modest-size 
photovoltaic array provides 105% of the 
electricity we use. By boosting local line 
voltage and preventing brown-outs, local 
photovoltaic arrays improve the effi ciency 
of all our Andover neighbors! You’re wel-
come! Installing SDHW and photovoltaic 
systems allowed us to pre-pay most of 
our home energy costs up-front, before 
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retirement. The SDHW cuts our heating 
oil use in half. We use less than 400 gal-
lons per year since it was installed.

How much: The photovoltaic array 
cost about $7,000 after rebates, with 
an estimated nine-year payback. The 
SDHW cost about $3,000 after rebates, 
with an estimated nine-year payback. 
We further reduce our electric con-
sumption by avoiding air conditioning, 
TV, and “phantom loads” and by using 
compact fl uorescent lights.

System descriptions: Our 2 kw so-
lar collector for electricity is mounted 
on a rack in the back yard. On sunny 
days, excess power goes back out to the 
street and turns our meter backwards. 
At night, the meter runs the usual di-
rection. Our system is not designed to 

operate during a power outage.
The solar hot-water system consists 

of a highly effi cient “evacuated tube” 
collector with 24 tubes. Hot glycol cir-
culates via insulated tubes to a heat ex-
changer in the basement. Solar energy 
raises the well water temperature in a 
pre-heat tank by 40º in midwinter to 
100º in midsummer.

System designer / installer: Jim Gam-
ble of GES Solar Store, Concord. 
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