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Solve the following;-

a) What is 3 bound
ary conditiono
peciy fop o 10n? How many boundary conditions do we need 1o
. Imensiopg) heat transfer probjemo
b) What is heat generation? |

c) Consider heat conductig

d) What is the physical sj

UNIT -1
A 6-m-long 2-kW electrical resistance wire is made of 0.2-cm-diameter stainless steel
(k=151 W/m . °C). The resistance

ce Wire operates in an environment at 30°C with a
heat transfer coefficient of 140 Wm?2,

°C at the outer surface. Determine the surface
temperature of the wire. (10)

Heat is to be conducted along a circuit board that has a copper layer on one side. The
circuit board is 15 cm long and 15 cm wide, and the thicknesses of the copper and
e€poxy layers are 0.1 mm and 1.2 mm, respectively. Disregarding heat transfer from
side surfaces, determine the percentages of heat conduction along the. coptl}),er (l;f= 386

° = W/m . °C) layers. Also determine the effective
W/m . °C) and epoxy (k = 0.26 10
thermal conductivity of the board.

. aching 3-cm-long, 0.25-cm-diameter
A ho't surfaf:e at IOOiC '178 \;?/mbe :g;ltiditl,)z’)viztlga cen%er-to-cemer distance of 0.6 em.
“luminum pin fins (k =23 di;1g medium is 30°C, and the heat transfer coefficient
[he temperature. of the sur;ou;lc Determine the rate of heat transfer from the surface
;)n the surface‘s 'S 3fsth‘:/g;;tc; Al.so determine the overall effectiveness of the fins.
Oral-m section of t -

(10)
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UNIT - II

a train moving at a velocity of 70 kmp, 524

of ) "
The top surface of the P%S:’:(%;r;rface is absorbing solar radlgtlon at a rate of 20()
. .« - o
m wide and } 17 lonE'rature of the ambient air 18 30°C. Assuming the roof of the ¢z
W/m 2. and the temp: S 10 be

iati hange with the surround;
i diation heat exchange ing
rfectly insulated and the ra . e
::ngfl Fr’:lativeyto convection, determine the equilibrium temperature of the top surf, e

(10
of the car. )

Saturated steam at 30°C condenses on the outsi(.ie of a 4-cm-<1uter-diameter, 2-m-
vertical tube. The temperature of the tube is maintained at 20°C .by the Ccooling w,
Determine (a) the rate of heat transfer from the steam to the cooling water, (b) the

of condensation of steam, and (c) the approximate thickness of the liquid fj
bottom of the tube.
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ater,
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Im at the
(10)

A furnace is of cylindrical shape with R = H = 2 m. The base, top, and side surfaces
of the fumace are all black and are maintained at uniform tem

| peratures of 500, 700,
and 1200 K, respectively. Determine the net rate of radiation heat transfer to or from
the top surface during steady operation. (10)
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