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New things under the aam . . . 

Significant progress in solar heating system 
B j SHAWN BUCKLEY j 

Associate Professor, 
Department of 

Mechanical Engineering, : 
M.I.T. 

Solar energy used to heai 
buildings, has been investij 
gated at the Massachusetts 
Institute of Technology for 
nearly 40 years. Indeed th4 
first of five solar houses wai 
built at M.I.T. in 1939. \ 

Far from free 

Although solar energy wajs 
able to heat these houses, it 
proved too expensive when 
compared to the cheap price 
of electricity, oil and natural 
gas of the 50's and 60' s. With 
the Arab oil embargo, thjE 
cost of energy skyrocketed 
so that solar energy has sud­
denly become practical. 

But why is solar energy 
e x p e n s i v e ; isn't sunlight 
free? Yes, sunlight is free but 
the equipment to capture thje 
sun's heat can be expensive. 

The situation is analagous 
to your owning a low-grade 
gold mine. The gold is yours 
for the taking but the equib-
ment to dig up. the gold is vefy 
expensive. 

Solar investment 

If the price of gold is l o ^ 
you might lose money dig­
ging it up. But if the price of 
gold is high, it becomejs 
w o r t h w h i l e to i n v e s t in 
gold-digging equipment to 
help you get at your "free*' 
gold. Similarly, if the price Of 
energy is high, it's worth­
while to install a solar system 
to let you use the "free" sun­
light. | 

A typical house needs 
about 500 square feet of solar 
collectors in most regions df 
the country—about the same 
area as five 9' x 12' rugs. A 
good rule of thumb is that th'e 
collectors should cover an 
area a third the size of the 
house's floor area. 

Southern climates gener­
ally need less area and north­
ern climates need more. But 
the fact remains: to sig­
nificantly solar heat your 
house you'll need a big array 
of solar collectors. 

Half the cost of a solar 
heating system is buying the 
collectors. Another third is 
the cost of actually installing 
the system into a house. The 
rest of the cost is for over­
night heat storage (usually 
insulated water tanks or 

P R O G R E S S IN SOLAR HEAITING— "Solar D i o d e " 
c o m b i n e s solar co l l ec tors a n d s torage in a s ing le unit ; 
it c a n signif icantly r e d u c e t h e costs o f instal l ing h o m e 
so lar hea t ing sys tem. T h e M.I.Ti invent ion is now b e i n g 
t e s ted a r o u n d the c o u n t r y . 

gravel bins) and miscellaner 
ous pumps and controls. 

Why are installation costs 
so high? Since the collectors 
are on the roof and storage is 
in the basement, a contractor 
must spend a lot of time and 
money connecting the two 
with plumbing or ducting. 

In my research in solar 
heating at M.I.T., I have at­
tacked the problem of high 
installation costs. My inven­
tion, the thermic diode solar 
panel, combines a solar col­
lector and its heat storage 
into a single module. 

Compact m o d u l e s 

So instead of stringing the 
solar system from attic to 
basement, these modules can 
be laid out on a roof like 
linoleum tiles on a kitchen 
floor. 

The "Solar Diode" is four 
feet wide, eight feet long and 
about ten inches thick. Inside 
each one is a complete solar 
heating system: collectors, 
storage, controls, heat ex­
changers and ducting. 

In spite of having all these 
features, a module will cost 
about the same as a conven­
tional collector. Cost savings 
result because the units can 
be installed easily and be-

The critical factor 
in energy saving 

Proper insulation is th£ 
critical home improvement 
to* effective energy-saving in 
most American homes, ac­
cord ing to the N a t i o n a l 
Home Improvement Couri-
cil. ; 

Save 50% 
It points out the Amerj-

ican homeowner can save up 
to 50% of his fuel costs with 
t h e r i g h t k i n d o f 
insulation—half his energy 
consumption. 

Caulking, weatherstripj-
ping and storm windows can 
save an additional 13%. 

Insulation provides a baij-
rier of tiny air pockets that 
slow die movement of heat 
toward unheated space. 

Ways and means 
There is a variety of types 

of insulation and a number of 
ways to install diem. In wide 
use throughout the country 
are fiber glass, rock wool, 
vermiculite and cel lulose. 
These products are set in 
place, poured, or blown by 
machine into walls, under 
floors, or above or below ceil­
ings. 

When the homeowner is 
checking for proper insula­
tion in his home, he should 
place a thermometer on the 
wall inside the house. With 
the room at 68 degrees and 

outside temperature about 50 
degrees, a well-insulated wall 
should register about 65 de­
grees. If it's much lower than 
65, the wall is in all probabil­
ity not insulated. 

Insulation is rated by its 
resistance to heat flow. This 
is called its R value (R for 
resistance). The higher the R 
rating, the more satisfactory 
is resistance. 

Ratings 
A thickness of about 3 to 4 

inches of blanketed fiber 
glass or rock wool is clas­
sified as R-11, meaning that it 
resists heat transfer as well as 
9 inches of lumber or 4 feet of 
brick. 

The National Bureau of 
Standards recommends R- l l 
insulation in exterior, walls 
and floors and R-19 in the 
ceiling. The insulation indus­
try claims a house meeting 
these standards needs less 
than 50% of the energy re­
q u i r e d t o h e a t a Inon-
insulated house. j 

Repays 
Even though insulat ion 

represents an initial outlay of 
substantial funds, die aver­
age insulating j o b should 
save enough to pay for itself 
in four or five years, accord­
ing to the National Home 
Improvement Council." 

cause they el iminate the 
added cost of storage and 
controls. 

i 

Natural convec t ion 
Qur investigations, spon­

sored by the Federal Energy. 
Research and Development 
Administration, indicate that 
a Solar Diode heating system 
would be 30 to 50 percent 
cheaper than conventional 
solar systems. 

In simple terms, a Solar 
Diode is a panel filled with 
watjer. The panel col lects 
heat from the sun on its front 
side], stores it and supplies 
warmth to a building via the 
back side. 

i 

The sun's energy not only 
heats the water but a l so 
puriips it to the panel's stor-
age [tanks. N o electricity is 
needed; the subtle forces of 
natural convection carry the 
heai to where it's stored. 

An ingenious valve pre­
vents these same natural 
convection forces from re­
verting their action and leak­
ing ;jout the precious solar 
heat at night. The valve— 
about the size of a thermos 
bottle—has no moving parts 
to bind or corrode. 
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One-way " l o c k " 

A thin layer of oil inside the 
valve lets the solar heat in but 
won't let it back out after the 
sun does down. That's where 
the name comes from: "di­
o d e " is a term borrowed 
from electronics that means a 
one-way capability. Just as a 
turnstile lets people through 
in one direction, a Solar 
Diode lets heat flow only one 
way. 

Solar Diodes aren't com­
mercia l ly avai lable y e t . 
Under government grants, 
they're being tested in five 
locations around the country 
to verify our compater pre­
dictions of how well they 
should work. 

Someth ing new! 

Their modular construc­
tion lets Solar Diodes be used 
in homes, apartment houses, 
office buildings and even fac­
tories; they can be put on 
walls as well as roofs.. 

With slight variations,, 
Solar Diodes can heat, ser­
vice hot water and even help 
cool your house. So you see, 
there is something new under 
the sun. 
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LIGHTNING PROTECTION 
BAKER-protected homes, barns, schools, PREVENTS, 
factories, motels, churches enjoy positive g m 
protection. No Baker-protected building £ | ' 
has ever been damaged by lightning. Every 
job carries ULPA Certification. 

Phone Bob or Jim Baker or write for full details. 
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ENERGY SAVING LOANS 
at Big Savings 

This h a s been a tough winter. It's 
been bitterly cold and energy is short. 
The experts tell us the energy picture will 
continue to be bleak. 

What can you do? Go over your 
home insulation, storm ; w indows and 
doors, and heat ing planife and make the 
improvements you need to save energy 
— and money — and be more comfor­
table, too. 

you? 
What will C h e m u n g Canal do for 
" We are offering energy-saving 

loans, a loan for a n y energy conserving 
improvement a t a n e w low rate, enly 
9.75% APR. 

Decide w h a t you c a n do to lower 
your heat ing a n d cool ing costs . Then 
come to one of our 9 right-on-your-way 
offices and we'll work out the details of 
your Energy S a v i n g Loan. 

S a v e enough on your heat ing bill to cover the cost of the loan. 

[ ( 3 Chemung Canal 
J Trust Company 

gs-^fc^pwaja^j. 


