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PSA equations for heating and cooling
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Solving for solar flux that heats feather to 160 C
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Parameters used in the PSA
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Absorptivity of feathers
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Spectra of sun and feather heated to 200 C
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First correction of equations
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Results after first correction
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View Factor
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Results after second correction
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hcHeat Transfer Coefficient
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Results after third correction
kW/m2kW/m

sol
Absorptivity
correction

View Factor

VF = 0.342
Heat Xfer Coef.

Hc = 71.8
0.95 4.7 14 290.95 4.7

From PSA
14 29

0.65 6.9 20 42

0.75 6.0 17 36

0 85 5 3 15 320.85 5.3 15 32



Tair= 49 C?

http://weatherspark.com/#!dashboard;ws=29776;t0=1/1;t1=12/31;graphs=temperature:1



49 C

Tair= 49 C?
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49 C49 C
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Results after fourth correction
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Radiative heat loss
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Radiative temperature 
versus

Air temperature
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Results after fourth correction
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Wings Flap!





Conclusions

• Equations presented in the PSA are incorrect.
• Revised analysis presented here represents 

a reasonable, yet very conservative lower 
b d f fl ff tbound for flux effects.

• Wing flapping may significantly effect the heat 
transfer coefficient further reducing potential 
for flux effects.
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