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Table 5.4 Conduction shape factors:

Q = SkAT, Ry = 1/(kS).

Situation Shape factor, S Dimensions Source
1. Conduction through a slab AlL meter Example 2.2
2. Conduction through wall of a long 2m
thick cylinder war) ol 1) none Example 5.9
3. Conduction through a thick-walled 4711 (1o77)
hollow sphere roor meter Example 5.10
4. The boundary of a spherical hole of
radius R conducting into an infinite
medium
. Problems 5.19
7/ T Z 4TR meter and 2.15
///,
5. Cylinder of radius R and length L,
transferring heat to a parallel
isothermal plane; h < L
T2 -
N 2mL
¥ 7/ //// m meter [5.16])
7 Ay
L -
2 av
6. Same as item 5, but with L — 27 none (5.16]
(two-dimensional conduction) cosh™! (h/R) ° ’
7. An isothermal sphere of radius R
transfers heat to an isothermal
plane; R/h < 0.8 (see item 4)
(" 4R
77/ /// 1// T%/Zﬁ meter [5.16, 5.17]
/'
o
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Table 5.4 Conduction shape factors: Q = S kAT, Ry = 1/(kS) (con’t).

Situation

Shape factor, S

Dimensions Source

8. An isothermal sphere of radius R,

near an insulated plane, transfers
heat to a semi-infinite medium at
T (see items 4 and 7)

41R -
1+ R/2h meter [5.18]
"l /
/]
o116
9. Parallel cylinders exchange heat in
an infinite conducting medium
R, Ra g" 3 none [5.6]
- cosh~! (LZRi-R
2R1R;
Ty be— L ——PI T2
10. Same as 9, but with cylinders T 2m 7 none [5.16]
widely spaced; L > R; and R; cosh™! (——) +cosh™! (—
2Ry 2R,
11. Cylinder of radius R; surrounded 2m
by eccentric cylinder of radius - R2 + R? - 12 none [5.6]
R, > Rj; centerlines a distance L cos 2RoR;
apart (see item 2)
12. Isothermal disc of radius R on an
otherwise insulated plane conducts 4R meter [5.6]
heat into a semi-infinite medium at
T below it
13. Isothermal ellipsoid of semimajor

axis b and semiminor axes a
conducts heat into an infinite
medium at Tw; b > a (see 4)

411'b\/1 - a?/b?

tanh™" (/1 - a2/b?)

meter [5.16]
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