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2-Dimensional Performance Analysis of a Plate Fin

z2 2 sF

Kim, Yun—-Ha

z 8@ A

Kang, Hyung-Suk

Abstract

Heat loss, fin effectiveness and efficiency of a plate fin are investigated as a function of
non—dimensional fin length and Biot number using a two-dimensional separation of
variables method. The value of temperature of the left side is set to be different from
that of the right side for this plate fin to satisfy the real physical condition. Also
temperature distribution within this plate fin is listed. One of the results shows that the
fin can be considered to be useful in view of fin effectiveness on the given range of
Biot number when non-dimensional fin length is larger than 3.
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Table 1 Temperature distribution within the
plate-fin for L=5 and Bi=0.01

< o g (x,y=0) 6 (x,y=0.5) 6 (x,y=1)
-5 1.000 1.000 1.000
-2 0.880 0.879 0.876
0 0.844 0.843 0.840
2 0.842 0.841 0.838
5 0.900 0.900 0.900
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Nomenclaiure

Biot number (A 71/ k)

heat transfer coefficient (W/m?C)
thermal conductivity (W/mC)
fin half height (m)

fin half length (m)

L/i

heat loss from a plate fin
temperatare (C)

temp. of left reservoir of fin (°C)
temp. of right reservoir of fin ()
surrounding temperature (T)

fin length variable (m)

x/l

fin height variable (m)

¥/

T— Ty for a plate fin (C)
T~ Te (T)

Ty~ Tw (T)

eigenvalues (# = 1,2, 3,- - +)
effectiveness for a plate fin
efficiency for a plate fin

Subscripts
left reservoir
right reservoir
surrounding

Superscripts

dimensional variable
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