Today:

e Heat Transfer Mechanisms:

— More on Conduction
— Convection

— Thermal radiation
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A copper pot containing boiling water sits on a hot stove
element. The temperature of the water is 100 °C. The bottom of
the pot has an area of 0.04 m? and a thickness of 4 x 103 m
k for copper is 400 W/(m K).

If the stove element outputs 4000 W of heat to the pot, what Is
the temperature difference AT across the copper bottom of the
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Fiberglass: R = 2.2 to 4W/F/sft / inch

Spray foam: R=4to 7W/F/sft / inch
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Heat Transfer by Convection

Cooler
water
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candle flame on Earth

candle flame in microgravity



Gas
convection
between two
horizontal
glass plates,
with heating

from below
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An object with a temperature T, (in K) Iis placed in the middle of
a large container whose walls are at T,,; = 0 K.

If you raise the temperature of the walls to T,=T,/2, by what
multiplicative factor does the net power that the object
radiates to its environment change?
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Radiation Examples

Dewar Flasks
(e.g. Thermos)

Vacuum

Sihvered
surfaces

Hot or
cold
substance






Why do you have to scrape your
windshield even when the air temperature
doesn't go below 0 °C?

At night the car cools by radiation into space.

Clouds/ water vapor absorb radiation and radiate it
back to Earth, reducing the net cooling rate.

Water vapor content of the air at 0 °C (32 °F) iIs ~7
times smaller than at 30 °C (86 F)

Effective temperature of a clear, dry night sky
~ - 40 °C.



. In cool weather, car sees -40 °C of sky and
radiates its heat energy, cooling below the temperature
of the surrounding atmosphere.

Water vapor in air condenses and freezes on cool car.
Solution: Use a carport




Thermography

* Imaging surface temperature of an object using
the infrared radiation it emits.
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Medical Thermography




Person Before and After Low-Impact Aerobics:




Pregnant
woman




Sprained Ankle:




