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4-21 A very large slab of copper is initially at a temperature of 300°C. The surface

temperature is suddenly lowered to 35°C. What is the temperature at a depth of 7.5 cm 4
min after the surface temperature is changed?
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4-26 A large slab of copper is initially at a uniform temperature of 90°C. Its surface

temperature is suddenly lowered to 30°C. Calculate the heat-transfer rate through a plane
7.5 cm from the surface 10 s after the surface temperature is lowered.
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4-27 A large slab of aluminum at a uniform temperature of 30°C is suddenly exposed to a
constant surface heat flux of 15 kW/m2. What is the temperature at a depth of 2.5 cm after
2 min?
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4-45 A semi-infinite solid of stainless steel (18% Cr, 8% Ni) is initially at a uniform
temperature of 0°C. The surface is pulsed with a laser with 10 MJ/m2 instantaneous
energy. Calculate the temperature at the surface and depth of 1 cm after a time of 3 s.

S baypless -s(ocl ( Bt O BN g Qb(:
semt ~inllade cdid o EEEE ‘) o U1

Qo = (o *“565/,,,2 Cord T\ 2 o.e\™M ?'
A ¥ o-z¢

')_a\ o
:S C el S= 72\ 7T C 2460 , X=a humx > p2
TOwM @ # = 7 ! /S

_ Qoo
Y =0 \ox\eé’ oz QK?Q )

L woHhl NioTS ¥R
TERT. B ¥ % T B

- T
T- €1.99 C @;}%q; 5u.

’-_‘-"‘J_'_'_"‘\__\__,_,—-'—"'"F-_‘"“--____,_.—-—

® Semy ke R\ale VN \') s wecklen Crom the surlace

e oY :\-‘e{*QX 3 @yp(—‘i‘%b \ﬁg_;) x['heff(x*k—:@)
iy K

Tpo-—‘\-'\

X
X =
Tir wilal tewe of so\d
T = envirenmenk tempP.
4-24 A semi-infinite slab of material having £ =0.1 W/m = °C and a=1.1x10—7m2/s is
maintained at an initially uniform temperature of 20-C. Calculate the temperature at a depth
of 5 cm after 100 s if (a) the surface temperature is suddenly raised to 150-C, (b) the surface

is suddenly exposed to a convection source with ~=40W/m2 °C and 150-C, and (c) the
surface is suddenly exposed to a constant heat flux of 350 W/m2.
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