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OBJECTIVE
- to celebrate the 25" anniversary of our solarium and our status as a solar powered
house

- to understand the construction, usage, benefits and problems of passive solar
heating, especially in a cold climate,



PLANNING

our original intention was a mudroom and working solarium — a place to gather
heat and grow plants — we have a 1 1/2 story brick house

best orientation is 2* east of due south - ours is 5* west of due south

know the amount of sunny days in your area - ours receives the 3™ highest in
Canada - see SUNSHINE MAP

” problem - our neighbour’s house to the south is too close to us and creates a
shadow in mid-afternoon during the winter, effecting the temperature

*on Dec.22 - a 2 story house can cast a shadow up to 68 ft. (aprox. 22 m.)
solution - make lean-to solarium taller to access more sunlight

research or visit other solariums

consider convection heat - windows that open, fans, air exchangers and filters
(for capturing dust, spores, insects)

heating space needed should be 1/6 — 1/8 total air volume exchanged within the
house — our total living space is 1790 sq. ft. (includes basement, main and
second floors, as well as solarium)

consider the cost you are willing to pay in the winter (winter dormant, low-
level active or high-level active) — ours is low-level active — the average winter
temperature is 50*F or 10*C - there is some supplement from the central
heating system and windows into the basement and main floors

consider radiant heat storage — ours is the brick wall and cement pad

consider insulating shades to block out too much light / heat at peak times and
for minimizing night heat loss

consider buying a high-efficiency furnace since there is no pilot light (savings in
both immediate fuel bills and long-term environmental) — we have a 2003 high-
efficiency furnace with a continuous fan switch and a removable and washable
electrostatic precipitator (ionic filter)

plant deciduous trees on the south side for summer shade to help relieve
extremely hot temperatures in mid-summer — we have a Pembina plum tree
from Manitoba that bears delicious and good sized fruit

look for double or triple glaze stock windows and bargains when planning the
design, not when building the project

follow all construction codes and obtain a building permit (important for
building stability and insurance purposes)
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CONSTRUCTION

lean-to style attached to the exterior southern wall of the house (retro-fit)
10ft Wx 22/ Lx11ftH (6mWx79mLx3.9mH)

bottom cement pad 24 in. x 24 in. X 6 in. under each footing

8 in. diameter sonotube footings buried 4 ft. below grade
6 footings on the outside perimeter of the top cement pad

2 in. solid blue styrofoam insulation under a top 6 in. cement pad
reinforced with 3/8 in. re-rod and 6 in. x 6 in. reinforcing mesh

paint cement pad with resilacrete and 4 coats of urethane latex floor enamel
~1 - 4 in. iron post supporting the centre of the structure

use pressure-treated and sealed wood - seal cuts

2 in. x 6 in. framing with 6 in. of pink fiberglass insulation

30 in. knee wall

18 stock windows ( 30 in. x 60 in.) cost $100 each - 16 used and 2 stored
2 levels of 8 windows — see SOLARIUM FLOORPLANS

2 triple-pane end windows bought on sale ($50 each) during planning stage
conventional window mount using thermal-stop wood and tremco tape caulking
4 ft. roofis on a 5* angle, but flat roof techniques were used — ours has 2
layers of roof felt with mastic coating in between and shingles on top
we pre-stained the inside and outside facing walls before assembly for ease
2 electrical plug-ins on the outside wall

light switches at the 2 side entry doors

2 ceiling fans



“"PROBLEMS

* snow accumulation higher than 30 in. knee wall
no problem — with good window seals the snow acts as insulation
“some snow load problems this past year at 2™ level windows
due to more snow accumulation and cloudy days, usually it melts and
slips off the upper windows within a day
solution - we will add another center post at the joint between the 1% and 2™
level windows
" no floor drain - some moisture problems — less insect and rodent invasion
solution — care when watering
- wash floor 2/yr with chlorine bleach to kill fungi and molds
" no upper hatch for summer heat escape
solution - turn fans on “high”
— open all windows and occasionally doors to relieve heat build-up
" hot areas, sun burnt and dried out plants
solution - plastic roll shades permanently installed to diffuse direct sunlight
- water some plants more often



"PROBLEMS

- " cold areas and heat loss, especially during Jan. and Feb.
solution - leave ceiling fans going on “low”
- provide supplemental heat from your central heating system
- turn on lights in the early evening during winter months and give the
plants 3 — 5 hours of artificial light (they do like it)
™ insects and pests
solution — use insecticide spray or organic sprays with either garlic, cayenne,
chrysanthemum, chamomile, etc. to control aphids, mites, spiders, etc.
- wash plants with dish soap solution or water with a hard spray
- use ant traps
- close doors before sunset
" pollinating inside
solution - open windows with screens, especially when plants are flowering
- open doors and let the bees, etc. do it for you, however you’ll get more
insects and pests
- use a Q-tip for manual cross-pollination (if necessary)

]



TEMPERATURE RANGES

Average ceiling temp. winter 68*F (20*C) summer 93*F (32*C)

Average floor temp.  winter 40*F (2*C) summer 68*F (20*C)



GAS CONSUMPTION
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HISTORY

researched several styles and made a few visits

designed and approved in 1980

built in summer of 1980, with 3 workers (ourselves and a friend)

original cost $5,800 (today it would cost $9,000)

$50/mth. immediate saving on our gas bill

payback time was less than 10 years (a short time)

gas company replaced 3 meters in 10 years looking for meter or leakage
problems

gas co. designated as “solar assisted” in 1980°s and we carried a large credit for
many years

finally designated as “solar powered” in October 2003 since we “always use 1/3
normal gas consumption”

we usually have gas consumption from Nov. to Apr.(6 mths.), but have opted
for equal billing for financial ease (most people in our region heat for § mths.)

- see bar graph GAS CONSUMPTION

gas consumption is inversely related to the amount of sun shine

we save § when the sun shines

radiant heat that warms to the core can be felt in the solarium



SUNSHINE MAP




FUTURE PROSPECTS

- Natural Resources Canada and the Weather Network don’t have accurate or
current solar measurements. Many of the city centers neither measure nor
report “bright sunshine hours”. One website was using a statistical average
from data that was gathered 30-60 years ago. It doesn’t consider current smog
and UV info. I question the reasoning behind ignoring a vital weather statistic.

- According to the Kyoto Protocol, Canada has committed 20% of all residential
homes to be retrofitted by 2010 to conserve energy. Many grants and loans are
being established for insulation, window and furnace upgrades. On the
www.oee.nrcan.ge.ca website, loans or grants for residential solar retrofitting
may or may not apply. Each grant must have a pre and post retrofit home
evaluation. Switching heat energies doesn’t necessarily qualify for a grant.
Unfortunately, this alternative heat source is not possible for many urban homes
due to shadow crowding issues. Upper level and roof top solariums should be
explored.

- The Canadian Association of Architects and Engineers admitted in a recent
survey done by the Canadian Solar Industries Association that house placement
has always been oriented toward the street. However, they may in the future,
consider house placement oriented toward the sun.



FUTURE PROSPECTS

The Northern Native Housing Development Corporation recently
had a conference in our city. It would be wonderful if they embraced
the ideas of passive and active solar heating when building future
homes and centers. There are fewer issues with shadow
overcrowding and house placement is easier to orient toward the
sun. However, according to the National Research Council, the direct
gain from passive solar heating is better if only south-facing windows
are used and the home is south of the 50th parallel or in an area with
a lot of bright sunshine, because short winter daylight hours and
window glazing will be a heat loss. This is ideal for some remote and
off-grid locations. | think that the idea fits in with the native
philosophies and historical regard for the sun.

We can use the sun’s energy to help heat our homes and decrease
greenhouse gas emissions by using less fossil fuel. Think renewable.
Think solar.


















RESOURCES

25 years with our solarium

Thunder Bay Conservatory, 1601 Dease Street.

Union Gas Limited, Chatham, Ontario.

Arthurs, K.L. “Greenhouse Gardening”, Sunset Books, Lane Publishing Co., Menlo Park,
California, 1979.

Foster, H.and Sewell, W.R.D. “Solar Home Heating In Canada: Problems and Prospects”,
Office of the Science Advisor, Report # 16, Department of Fisheries and
Environment, Ottawa, 1977.

Horan, Levittand Mason, “Designing Your Garden”, Time-Life Books Inc. Alexandria,
Virgina, 1988.

hitp://atlas.oc.ca “Wind and Sunshine, Natural Resources Canada™

hitp://www.cansia.ca “Canadian Solar Industries Association”

http://www.cerf.org “Civil Engineering Research Foundation™

http://www.nre-cnre.ge.ca  “National Research Council Canada”™

hitp://www.oee.nrcan.oc.ca  “Office of Energy Efficiency, Natural Resources Canada”™
http://www.retscreen.net “Renewable Energy Technologies, Natural Resources Canada™
http://mwww.theweathernetwork.com




