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\Viore than the sidewalks had to be shovelled that
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Comparison ofi Saskateen and lagaluit, Canada
F‘J]ma‘tes

"ﬁﬂ-’rdoer deS|gn e | Heating
Temperature Degree Days
(°C) (base 18 °C)
Saskatoon -35 5950
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—a 1977 Sagka’ttﬁ'éwaﬂ Conservatlon House
:ﬁ-—
*Regina, Saskatchewan




Note: Active Solar System Vacuum
Tloe Collecior or) Solirn Side, zrid
i] ters on south-w
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Sagceicnawan Congervaton slouse.
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-'T'F'i'r"t plastic surface air to air heat exchanger in Canada
w2 Grey water'heat exchanger

= 3. Very well sealed roof, walls and floor

- (0.8 air changes per hour at 50 pascals)

= 4. VVacuum tube solar collectors with an 11,000 itre water
storage tank for heat

= 5. Insulating shutters on most of the windews .
'I‘gh Insulation Ievels Attlc RSI10:6. (450.m —

msulatlon)



——— ‘Passwe features Worked very weII

= On sunny days the space heating was
mostly covered by passive solar gain from
the modest south windows, whichrwere
double glazed with exterior insulating

ﬂu‘t-ters — -




Saskatchewan Conservation House, —Measured
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~ = 2. Features such as high insulation levels, good air.
~ tightness, and passive solar design all worked
very well (and are inherently low maintenance.)

= 3. Ventilation Is Important.
= Most houses need about 30 /s of outdoor air to

A: . -~
ﬂ?l MOois control carbe iderand bodyss

IC compound
emissions.
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4. Heat recovery on the ventilation air is very
Important in a low energy house.
(Maintenance on air to air heat exchangers

must be done, however.)

= Providing 30 L/s of ventilation air when the
putdoor-airtemperature is -35 C requires .

, : . T ——
: olattsiofiheatifino heat recoveny~

[Acorporated.

_
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—— 5 In a low eneTgy nouse, the mternal heat

gains frem lights, appliances, pumps, etc.
can supply a good fraction of the annual
Space heating requirement.

= However, It Is Important to use low energy
ghts and appllances as the electricity used E

suallyfmuch more

pensive than energy for space heating.
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~ = 6, Insulate, then insolate

:ﬁ-—

= (Apply conservation measures first, and
then apply the passive and active solar
features.) -
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— A. Snow would collect n the outside ort
~ Individual vacuum tubes and not melt or slide off

— B. In a power outage on a sunny day, the glycol
mix would boil and cause a vapour lock,
effectively shutting down the collectors

— C. The pressure drop through the collectors was
‘?igh, rieguiring a high wattage pump to circulate..
- the anti-fi tion T—

e manufacturer stoppéd Supperting the
collectors, and then stopped making them.




= 8. The exterior movable insulatinﬁ_ shutters

= had problems. In a high wind the shutters
would rattle and shake the house. Because
of this problem, the homeowner removed
the shutters.

" A wise engineer once wrote: “Anything that
S[Ias moving Darts will fall J aCt, |Lmusi.;@1_




S‘_ple s bétre‘r=ﬂTaﬂ10mpI|cated
- PaSSIve IS better than active
= Moving parts fail
= Keep It simple










- 1 “The besﬁnsulated house N the World

= Attic insulation (600 mm of cellulose fibre)

= Wall insulation (400 mm of blown cellulose)

= Basement wall insulation (400 mmicellulose)
= Basement floor insulation (235 mm

nesyofcellul

Astlation used INn the house

‘*‘“
UIOSE




= 2. High performancewindows & passive gain
~ = Jrple glazed with two low e coatings, two argon
gas fills, non-metallic spacer bars, wood frames

and casement design. Passive direct gain solar
system (11.6 square metres of south windoew)

= 3. Well-sealed building envelope (0.47 air changes

er hour at 50 pascals) il
¢5.6 sgu of acti ar glycol based™

tre water based heat

storage tank.



= 5 High effectiveness (85%) air to air heat
~ exchanger with low energy use brushless
direct current motors.

= 6. Relatively energy efficient appliances
= /. Compact fluorescent lighting

éaelatively low water use appliances and ..

. ac garage with roofsloped to

accept photovoltaic panels at a later date




= 1. Insulatlon‘and*passwe features worked

— ——

_:_._—'—-

well.

= 2. A greater passive solar contribution could
be achieved with somewhat largersouth
facing windows and newer windows with

heiter low.e coatlngs and gas fills. =

' nces would

e




S E——— ——

e A fea5|b|I|ty—tud)f|s underway to Iook at

making the house net-zero In Its energy.

supply on an annual basis. This would be

done by reducing its total energy.

consumption from the current level of

500 kWh/year to 5,000 kWh/year and o
shotovoltaic™




Measured Energy. Performance. of
lhree Jemorurgluon Houses.in

e Purchased Annual
Energy (kWh/m?)
Saskatchewan /6 -
Conservation House
Saskatchewan Advanced 92 .
4;%
Conventional <10]0)
Residences




Dveralll-ess
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= 1. ItIs very Important te: develop an

—

integrated design—one in which the entire
building Is designed as a system and not as
a group of unrelated components.
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. D Energy conservaﬁon measures in the bundlng
= envelope, in'addition to lowering fuel and energy
pills, can also reduce the capital cost of a heating
system by reducing the size and possibly the
complexity.
= 3. Heat recovery on the ventilation air is very
|mportant but more work needs to be done on

rovmg cold Weather defrosgﬂ%i reduemg._
HICIyAUSENOI reducing
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= 4_In Arctic conditions, maintenance isa

cruclal consideration in design. ldeally

systems should require zero maintenance.
= 5. Keep It simple
= 6. Keep It simple

——

—
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n 1 F||gh Ievels"T—taermaJ insulation —e

—r"r'Z‘."Evceﬂem-wmdows (triple, gquadruple, low e coatings,
argon, krypton)

= 3. Passive solar space and water heating

= 4, Thermal mass

= 5. Heat distribution using natural convection
- (thermosyphon)

5. Solar heatlng panels with thermes hons___.._*
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