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CASE 1. ACTIVE SOLAR RETROFIT Expariments in Healthy Living

A.The Clientds Request

Kelle Kersten and Bob Flatley are forming an intentional community near State College, PA
(http://ahimsavillage.org/index.htin They wantedo retrofit the old farmhouse with active solar
heating, the impetus coming frasixty or sohot water collectors their neighbor Robert Forsberg had
salvaged from the roof of the manufacturing plant outside Philadéifiiay retained us tanalyze and
propose some alternativaadgive them a cost estimate. After speaking with theitmally, we added
threeadditional criteria:

e Operation to be simple, transparent and largely automatic;
¢ Installation within skills and capabilities of couple and frient®wvould help; and
e Low-tech, low costbelow $4,000)easily maintained and repaired

Right: Picture 1. Site
meeting with Frank Higdon,
Bob Flatley and Kelle
Kersten.

B. General Considerations and Parameters

Early on we encouraged the couple to consider how the following three principles could be applied to
theirfarmhouse

First, REDUCE USE. Can you turn down thermostats (or install a programmable thermostat), wear
warmer clothes indoors (e.g., thermals), replace old appliances with esasiggs models, close off
areas not in regular use? Reducing use o#tpresents the easiestdcheapest things to do

Second, REDUE HEAT LOSS. Can you improvaouse insulatiod Reduce leak$éweatherize
windows and doors)?dplace old doors and windows if necessary?
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Third, IMPROVE SOLAR INSOLATION. Can youaapture andse incoming solar radiation, including
reducingshade fator from tree® Solarcomes last. No sense adding solar colleatdranthe heat
collected goes back out through the wa#skywindows andirafty doors.

Even a welldesigned passive solar housgght supplyonly half of its winter heat loattom the sun
(Kachadorian¥. In retrofitting a olderhouse, wéearn totemper our expectations.cive solar heating
contributes much less to overall heat requirements than we hugbtOlder homespftenpoorly
designedand sitedor solar, are challenging to make more weatigit and solaifriendly beyond a
modesty improvedlevel.

To get a sense of thispmparefor examplehe BTU content of home heating oil with wood and solar:

¢ Home heating fuelibproducesl40,000 BTU/gal. If furnace burns at 78% efficiengyu get only
109,200 B'U worth of heat/gaf.

e 1 cordof wood produces 17,000,000 BTU.yibu have a stove that is 85% efficieggu getonly
14,500,000 BTU

e For solar panels, the rule dfumb in the northeast is that 1 sq.ft. of collector area displaces 1 gallon
of fuel oil during theentire heatingseason

Thus,using tworetrofitted solar panel@l8 sq.ft.) will offset only 48 gals of fuel oil, the equivalent of
0.36 cords of wood dt535 kwh( at0.08/kwhthis is equivalent t$123 worth of electricity> Th at 6 s
something, but not ato At $2.50/galfor fuel oil, 48 gallons comes ®i120, very close to theost of the
displaced electricity, stuel oil savings of solar trad®f equally with electricity savings at current
prices.

C. The Ahimsa Village Site: Specific Considerations

To assess the a r mh calaspeténtalwe prepared a site map showing key feat(sesAhimsa
SolarSite Mapbelow).

For solar calculations, we glad the house at 41 deg latitude, fortuitously the latitude of the

Williamsport, PA solar reporting statighttp://rredc.nrel.gov/solar/pubs/redbook/PDFs/PA.RDNe

used thislattude n t he f ol l owing rules of thumb to gauge
solar system:

Ideal winter collector anglor winter space heating latitude + 15degor a56 degtilt angle.Plus or
minus 15 degrees has almost no effect on padace (range 41 71 deg) While the farmhouse roof, at
30 degree$measured froma photograph)is less than the low end of this range, ovevaiter
performance will not be affected, as better performance in March and April will offset poorer
performane during December and January.

Ideal summer collector angler domestic hot water is latitudelO degor 31 degilt angle.The
farmhouse 30 degof is on the money.

Since there is more heat to collect in the summer than the winter, and giveavihgs $n fuel oil and
electricity are equivalent, we suggested that Ahimsa focus on collecting summer over wirfter heat.
Even more stronglyas Bob and Kelleurn wood in the winter, at far less cost than oil, we suggested
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they lean to offsetting more p&nsive electricity use at any time of the year. Following this logic, we
suggested that the solar panels should be used not for space heating, but to heat cold water coming from

the well prior to entering their hot water tank.
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Above: Ahimsa Solar Site Map House is the box in the lower kfand corner. Conifers and
evergreen trees are greflfed angular figures, while deciduous trees, leafless in winter, are depicted as
brown ovals with a network of brown branches stengnirom the round central trunk.

Ideal roof orientatiors south.The houseroof orientation, corrected for compass declinafiors,

actually 30 degastof south. Not good. A variation of 20 degrees east or west will not appreciably
affect performane, butthe farmhousés off by 30 degreesSince the western quadrant of the site is
heavily shaded, this reduces further the maximal sunlight which theaoefscan collect, especially in
the fall, winter and sprindg=rom the site mawe determinedha most of the heat collected will occur
during the morning under present conditiong explained tdKelle and Bokhowto collect solar

shading data for the rotd help assess just how much safeolationwe might expect to collecfsee
ShadeData Charbelow). They could then determine whethestallingthree orfour rather than two
collectorswould berequired to realize appreciable satatlectionin the winter, and independence from
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using electricity to heat the hot water tank in the sumfitieo we saidfiyou decide tanstall two
collectors to start, leave plumbing stubs on the ends so you camaddtwo more collectors latay

Above: Ahimsa shade data chartshows the 2D planar face of the front of the house at Kayaocess

times during the day during the winter months. Kelle and Bob were asked to sketch the shade falling on
the house at each of these times for each of these four days to get a sense of how much sun was availab
to them in winter.

Right: Picture 2. Farmhouse
showing shadow from tall conifers.
The Ahimsa shadeatia chart depicts
this front face to permit the shaded
areas to be sketched at key solar
access times. This photo reveals
significant wintertime shade on both
the vertical face of the house and th
roof.
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