43 SHAPE FACTOR

2-D STEADY STATE CONDUCTION graphical method

isotherms are lines

, T = const
N of constant temperature
L temperature
gradient
T, vT
Graphical method:
construct a network of l:’ q isotherms and adiabates
isotherms and adiabates are perpendicular to each other
T, at the points of intersection
—=D g,
X
Regions with adiabatic and q adiabates are
isothermal boundaries: lines of heat flow
Graphical Method 1. Find lines of symmetry (to consider the smallest region)
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n = number of symmetric blocks

2. Sketch evenly distributed isotherms T = const :

N = number of lanes between isotherms

3. Sketch heat flow lines (adiabates)
to create a network with approximately square cells: 4 q;
M = number of lanes between adiabates

4. Calculate:

from one lane

a g q = q_’.A:k.A_T. .L:k.ﬂ.L heat transfer
i i JE N

—

T,-T, L-M total rate of
lines of qg=q,-M-n =(k~—-L ~M-n=k-(T,—T2)' N heat transfer
symmetry N
are adiabates

5. Calculate the shape factor: 2— D conduction resistance:
M- L 1
S=5 Rao = 075
6. Calculate the heat transfer rate:
T, -T,
g = kS (T-L)n g =
RI,ZD
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(@) Shope Fuctors [g = S0 — T2l]
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