| ExAmMPLE 13.2

Determine the view factors F, and F,, for the following geometries:

(L) (2 (3)

1. Sphere of diameter D inside a cubical box of length L = D.
2. One side of a diagonal partition within a long square duct.
3. End and side of a circular tube of equal length and diameter.

Assumptions: Diffuse surfaces with uniform radiosities.

Analysis: The desired view factors may be obtained from inspection, the reci-
procity rule, the summation rule, and/or use of the charts.

1. Sphere within a cube:

By inspection,  F, =1 d
. A, mD* T

By reciprocity, Fy=cFy=—">X1== 4
y p y 21 Az 12 6L_ 6

2. Partition within a square duct:

From summation rule, Fy+ F; + Fj5=1

where F,,=0

By symmetry, F,=F,;

Hence F,, = 0.50 q
A

By reciprocity, Fyy==F,= % X 0.5=0.71 d

3. Circular tube:
From Table 13.2 or Figure 13.5, with (ry/L) = 0.5 and (L/r,) = 2, F;; = 0.172
From summation rule, F,, + F, + F; = |
or,withF,, =0,F,,=1- F,, =0.828 4

A
From reciprocity, Fy = A—' F,= % X 0.828 = 0.207 q




