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BTech. - frecit)

- Heat Transfer
Full Marts : 70
Time : 3 hours
Answer six questions including Q. No. 1
which is compulsory

The figures in the right-hand margin indicate marks

1. Answer the following questions : 2%10

(@) C ¢ the eqy ity
of the Cartesian domain shown in Fig.1(a).
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(b) Consider steady one dimension heat
conduction through the slab as shown in
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varies lincarly with temperature fcom K, at T,
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3. ‘The boundary umlﬂlu of o thin plate
(1 m x 1m) are shown in Fig. P3. Determine the
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(€). A steady Cartesian domain of
el e e

with surface heat trans fer cocf e

cmperture 7, as shown in Fig 1(c). Wi
the differential ¢ 5 Write
condition, by cquation and boundary
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4. A15cm 0.0, steam pipe carrying wet steam at
3600 kpa (T, = 244°C) is covered with two layers
of lagging cach 4 cm thick. The cocfficients of
thermal conductivity for the two layers 0-07 and
01 W/mK, ively, Th N p
27" and the heat transfer coefficient on outer
surface is 3 Wn'K. Find

‘The heat lost per hour for & 100 m length
of the pipe,
The surface temperature of the logging.

Neglect thermal conductivity effest of the pipe
material.

S Airat 20°C flows over a thin plate with a velocity
of 3 m/s. The plate is 2 m long and 1| m wide.
Esti the boundary layer thick at the
trailing edge of the plate and the total drag force

lk;w of air \‘nhkh'nuu the boundary layer
between x = 30 cm and x = 80 cm. The physical
properties of air at 20°C are

p=117kg/m! =15 % 10%m¥s 10
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exposed to surrounding 3t = 50 WK
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fin k5 200°C. Caleulate the heat transfier rate
throughthe fin, 6 ~B=P XA LT )

(e} 1fthe viscosity of airis 248 x 10 N-sfmr’,
specific heat capacity is | Kykg K and
thermal conductivity & 012 W/nk, caleul
the Pranddl Number. 'y « L“i{

() Write the Dittus Boelter cquation and

emlllhnnmm. its application.
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(h) ©  the shape factor of pherical
Mpwulmmwuhmw
itself. €5

o G the spectral emissive power of Sus.

(R flow HX, theh ity rate of
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0.5, calculato the effectivencss of HX.
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6. (a) Discuss briefly the various regimes in
« boiling heat transfer. 4
(b) Distingaishb Himwide and dropd
condensation. Which of the two gives
higher heat trnsfer coefficient ? Why? 6

£ 55 mmzmwmwm
‘of 3000 brass wbes of 20 mm diameter. Cooling
&mmhmumm-mm
rate of 3000 kg/s. The heat transfer coefficient
for ion on the outer surfaces of the
tubes is 15500 W/m'K. If the heat load of the
condenser is 23 x 10" W when the steam
condenses at 50°C detcrmine

(a) the outlet temperature of the cooling water

() the overall heat transfer coefficient.

(c) the tube length per pass using the NTU
method.

(d) The mate of condensation of steam if
h, = 2380 kI/kg. 10
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5. 'l\vopuulldphlu(o-Snxl-On)mm«d
0-5 m apart. One plate is maintained at 1000°C
and the other at S00°C. The emissivities of the
plates are 0.2 and 05, respestively. The plates
are located in a very large room, the walls of
which arc maintained at 27°C. The plates
exchange heat with each other and with the room,
but only the plate surface facing cach other are
(o be considered n the aalysis Efnd the nctheat
transfer 1o each plate and 1o the room. 10
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