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- 1.38 Electronic power devices are mounted to a heat sink
having an exposed surface area of 0.045 m? and an
emissivity of 0.80. When the devices dissipate a to- T =27°C

# ; tal power of 20 W and the air and surroundings are
’Q at 27°C, the average sink temperature is 42°C. What
average temperature will the heat sink reach when '
. the devices dissipate 30 W for the same environ-

! mental condition? : '
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"> h:=1/(0.045* (315-300)) * (20-0.045%0.8%5.67e-8% (31544-3004)) ;
Case T° h = 24.35093333

| > gconv:=h*0.045% (T-300) ;
J gconv :=1.095792000 T — 328.7376000

"> qrad:=0.045*0.8%5 . 67e-8*% (T*4-300"4) ;

i, grad = 0.204120 10 7* - 16.53372000

[ > eql:=0=30~gconv-grad; »

i eql :=0=375.2713200 - 1.095792000 7 — 0.204120 10 T* o\
r = . . . 1AV

,; > secll:=solve(eql,T); Lid ;\AW‘:&T L0 o a4t
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{> Tnum:=s0ll[1]:;

] Tnum = 322.3525903 1«
J‘ > subs (T=Tnum, gconv) ;

244937896 W — Qccrvw
> subs (T=Tnum, grad) ;
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