Senior Design Waste Heat Thermoelectric Generator Charles Bergeron
Convection Analysis

Given
A HZ 20W thermopile

Find
Necessary heat transfer for optimum power output

Solution
W
Kpile := 0.024 ———
tp”e := 0.508cm
Thot := 230°C
Teolg:=30°C
AT, := 200K
| := 7.5cm
W
A= |2
MW
Thot ~ Tcold
Q= Kpile A ——
pile

Q= 53L5W
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Senior Design Waste Heat Thermoelectric Generator Charles Bergeron
Convection Analysis

Given
Necessary heat transfer

Find
Heat transfer coefficient and heat fin area

Solution
According to the following website, a smokestack for a schrader wood stove reaches temperatures
between 300-400 degrees. No units were provided but the author is from Missouri, so I'll assume

Fahrenheit.

http://www.tractorbynet.com/forums/rural-living/73614-woodstove-pipe-temperature. html

n = 100 Ag = 16in°
. 2
i=1..n Af := 10000cm
A= Ag
Area. := AO +j—
! n
M := 100 Thg := 300 °F
j=1.M Thg := 400 °F
Thg — Thg
Tsmoke. := Thqg + j-
J
0 := 100 Tcg:=-40°C
ki=1.0 TCf = T70°F
ch - Tco
Ta|rk = Tco + 0- ”
Q
hsmokei = T

] Areai-(Tsmokej - Thot)

. Qr
hz:uri K= -
, Areai-(TCO|d - Talrk)
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hsmoke hair
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