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TUGAS PERPINDAHAN PANAS I
Rendy Adhi R





1. Kerjakan soal di bawah ini
2. Satu Kelas dibagi menjadi 4 kelompok
[bookmark: _GoBack](40 mhs -> 10 orang tiap kelompok)
3. Tugas ini dikumpulkan tanggal 24 Maret 2017 (Kuliah Pengganti)
4. Tugas ini dipresentasikan tanggal 24 Maret 2017 ( Kuliah Pengganti)
5. Kliah Pengganti : 24 Maret 2017, Pukul 8.30 WIB, Ruangan menyusul.
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2-62E  Consider a steam pipe of length L = 15 ft, inner ra-
dius r, = 2 in.. outer radius r, = 2.4 in., and thermal conduc-
tivity k = 7.2 Buwh - ft - °F. Steam is flowing through the pipe
at an average temperature of 250°F, and the average convection
heat transfer coefficient on the inner surface is given tobe h =
1.25 Bawh - € - °F . If the average temperature on the outer
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surfaces of the pipe is T, = 160°F. (a) express the differential
equation and the boundary conditions for steady one-
dimensional heat conduction through the pipe, (b) obtain a re-
lation for the variation of temperature in the pipe by solving the
differential equation, and (c) evaluate the rate of heat loss from
the steam through the pipe.  Answer: (c) 16,800 Btu/h
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2-63 A spherical container of inner radius r, = 2 m, outer ra-
dius r, = 2.1 m, and thermal conductivity k = 30 W/m - °C is
filled with iced water at 0°C. The container is gaining heat by
convection from the surrounding air at T, = 25°C with a heat
transfer coefficient of h = 18 W/m? - °C. Assuming the inner
surface temperature of the container to be 0°C, (a) express the
differential equation and the boundary conditions for steady
one-dimensional heat conduction through the container, (b) ob-
tain a relation for the variation of temperature in the container
by solving the differential equation, and (c) evaluate the rate of
heat gain to the iced water.
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2-64 Consider a large plane wall of thickness L = 0.3 m,
thermal conductivity k = 2.5 W/m - °C, and surface arca A =
12 m?, The left side of the wall at x = 0 is subjected to a net
heat flux of g, = 700 W/m? while the temperature at that sur-
face is measured to be 7) = 80°C. Assuming constant thermal
conductivity and no heat generation in the wall, (a) express the
differential equation and the boundary conditions for steady
one-dimensional heat conduction through the wall, (b) obtain a
relation for the variation of temperature in the wall by solving
the differential equation, and (c) evaluate the temperature of
the right surface of the wall at x = L. Answer: (c) —4°C
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2-56 Consider a large plane wall of thickness L = 0.4 m,
thermal conductivity k = 2.3 W/m - °C, and surface arca A =
20 m?. The left side of the wall is maintained at a constant tem-
perature of T, = 80°C while the right side loses heat by con-
vection to the surrounding air at 7. = 15°C with a heat transfer
coefficient of h = 24 W/m* - °C. Assuming constant thermal
conductivity and no heat generation in the wall, (a) express the
differential equation and the boundary conditions for steady
one-dimensional heat conduction through the wall, (b) obtain a
relation for the variation of temperature in the wall by solving
the differential equation, and (c) evaluate the rate of heat trans-
fer through the wall.  Answer: (¢) 6030 W
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2-59 Consider the base plate of a 800-W household iron with
athickness of L = 0.6 cm, base area of A = 160 cm?, and ther-
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FIGURE P2-59

mal conductivity of k = 20 W/m - °C. The inner surface of the
base plate is subjected to uniform heat flux generated by the re-
sistance heaters inside. When steady operating conditions are
reached. the outer surface temperature of the plate is measured
to be 85°C. Disregarding any heat loss through the upper part
of the iron, (a) express the differential equation and the bound-
ary conditions for steady one-dimensional heat conduction
through the plate, () obtain a relation for the variation of tem-
perature in the base plate by solving the differential equation,
and (¢) evaluate the inner surface temperature.
Answer: (c) 100°C
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