15-24

15-57 The view factors between the rectangular surfaces shown in the figure are to be determined.
Assumptions The surfaces are diffuse emitters and reflectors.
Analysis We designate the different surfaces as follows: 3m

shaded part of perpendicular surface by (1),

bottom part of perpendicular surface by (3), Im @

shaded part of horizontal surface by (2), and

front part of horizontal surface by (4). 1m 3)

(a) From Fig.15-6
L 1 L, 2 I'm @
Z 13 Fy =025 and Z 13 Fy s =032 I'm &)
w3 w3

superposition rule: Fy_, .3y = Fyy + Fops ——> Fy = I, 1,3y — F53 =0.32-0.25=0.07

reciprocity I'ule: Al = A2 E— A1F12 = A2F21 —)FIZ = F21 = 0.07
(b) From Fig.15-6,
L, 1 L 2 L, 2 L 2

W :E and WZE}F(AH'Z)_)?’ =0.15 and WZE and WZE}F(4+2)_)(1+3) =0.22

superposition rule: Fiy,o) yq43) = Flarayt + Fura)ss — > Flaa) =0.22-0.15=0.07

reciprocity rule: A, Fai)1 = A1F1 442
3m

4 6
(4+2)
—>Fuy = Fay 1 = 3 (0.07)=0.14

superposition rule: Fy_, 4.5 = Fi4 + Fj,

3

— F, =0.14-0.07=0.07 I m
since F}, =0.07 (from part a). Note that F, in part (b) is &
equivalent to F}, in part (a). 1m 2)

(c) We designate
shaded part of top surface by (1),
remaining part of top surface by (3),
remaining part of bottom surface by (4), and 2 m
shaded part of bottom surface by (2). ) I m
From Fig 15-5, B =
Ly
D
L,

~

2
D
1

D

superposition rule: F| 2+4)—>(1+3) = F(2+4)—>1 +F (2+4)>3 ()
Im ™.

I'm @

symmetryrule: Fio, 4,1 = Fo14)53

Substituting symmetry rule gives

F 0.20
(2+4>+3) 0.
Fovays1 =Fouay s = > = " 0.10

reciprocity rule: 4\ Fy 5.4y = Aa1ayF214y51 —>(2)F 15014y = (4)(0.10) —— F) 5,4, =0.20

superposition rule:  Fy_, 5,4y = Fjp +F, —>0.20=F}, +0.12—— F}, =0.20-0.12=0.08
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