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Alternately:

The Physics and
Philosophy of Solar
Heating










Passive Solar Elements:
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Sun heats fluid. Fluid heats water.
Humans use hot water.




What's better — a window or a solar
collector?

Windows:
Daylighting

Passive
Heat gain




What's better — a window or a solar

collector?

Collectors:

No Daylighting

Excellent Heat
gain

No Summer




% space heating by solar
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Depends on:
System design (type, reflectors, heat pumps, storage)
Climate (degree days, insolation, wind)

House design (insulation, size, type, windows)
Lifestyle (slippers, open windows)

How Many Solar Collectors Needed?

The Sun
Builders: A
people’s guide
to solar, wind
and wood
energy in
Canada
Robert Argue,
Barbara
Emanuel,
Stephen
Graham ©1978
Renewable
Energy in
Canada



Collector Comparison




Drainback Freeze Protection

Nno summer overheating
better heat transfer
lower maintenance

more reliable




HeatVision

Hourly model
TMY Weather input
Radiation analysis
Building Heat Load
Internal Gains
Thermal Mass of Building
Passive Gains through windo




Smaller mechanical systems

Design for Comfort
(not kilowatt hours)

Integrated design
(easier said than done)

ltipurpose compo



Building Integrated Collectors




Rack on Roof
Duplication of Functions

- Strong enough for
snow load, wind load

- Sheds rain
- Lasts decades

Why install both a roofing system

and a solar array?






Key Benefits:

Material Reductions
Labour Savings
Performance Improvements
Better Aesthetics




1. Building Design:

site, massing, views, style,

2. Heating Load /
Cooling Load
Calculations

3. Mechanical
Heating Systems:

furnace, water heater, HRYV,
air conditioner, etc




Convergence

Heating
System

Building
Design




Convergence

Building Design
as

Heating
System




Convergence

Heating System
as

Building




Suncoast Residence




There lies before us, if we choose,
continual progress in
happiness, knowledge and
wisdom.

Bertrand Russell
Albert Einstein




