Example

Reconsider the last example, but this time assume the surfaces are both diffuse and gray
with & = & = 0.7. Otherwise, the conditions are the same. (The bottom rectangle is at T; =
500 K and the top rectangle is at T = 900 K. The two rectangles are 1.2 m apart. The
surroundings can be considered a blackbody at 300 K.)

(a) Draw a resistance network showing all the relevant heat transfer rates and resistances.
(b) Find the net radiant exchange between the two surfaces.

(c) Find the rate at which the bottom rectangle is losing energy.

(d) Repeat (b) and (c) if the surroundings are treated as a reradiating surface instead. @

@ =

(\9) E Cc)
Sur{'ac& i
y Y 4 _ = &€,
Q = E_‘?L::.ES__‘ &) Qwe,ih A.E,
i

e,

le Eb,a#jz (2) Rsue,z Azéx

—————————

5;3;31 2y Remeen AR,
..I\‘.L ")/

= EPrCE, 12




"’_’ \)2 Eb 3
QLBA' — o cq) 89@‘{!,2-’_‘) A‘ F;.b
: SPAtE, 23
Olad ©)
C'l: = —‘—J‘—- E_:: s P = !
— ‘BPA(L" b &
1% E SPacE, LS A.‘-_i-s

<6 l:ar' we have 7 ea\n's W/ 5 unkncwns Extra eqns
come Lrom "‘l:’P“ji“ﬁ L 4+ +he Mrce nodes

Q1:(‘112+ i3 e

Q;+ 'Q'LL: Q15 {T?)

Bt B, M, (d)

E',ﬂ‘n‘?' ecln's with e_ishJ“ anknowng  Let EES do the
hard wore, ( Sec code Tor detils )

(d) FO(" Pnr+ Qﬂl‘) we tﬂu§+ ada{

b,=0 (a)

Bt row Yhe EQuaﬂ'ioﬂ set i+ s OvVE(con st ra.medf!

We wust now mace Ta an unknown |

ke s Aaawn , let
= OOA — - %
k .- LJ> T ¥ EES do
—— +he hard
woelc .



Quet2 = 18331 [W] :
\3::16366 W]

é1z=-1965 [W] ] -_———

Qnets = -18323 [W] T3 =300 K]

Qq3 = 1957 [W]
Qpet.1 = -7.64 [W]

Kmm /

Results Lo paris b F )




	Example

