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Sixth Semester B.E. Degree Examination, June/July 2019
Heat Transfer

2 Use of heat transfer data hand o,gk ‘and steam tables are germttted

State the laws governing three basic. modes of heat transfer.. (06 Marks)

Derive the general three-dimensional conduction equation® m Carte51an coordinates and state
the assumptions made. ¢ (10 Marks)
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OR

lon through the plane wall with uniform
thermal conduct1v1ty (06 Marks)
A metal [K = 45"W/m°C] steam pipe of 5 cm 1n51de diameter and 6.5 cm outside diameter is
lagged with 2,75 cm thickness of hlgh temperature high insulation having thermal
conductivity “1 1 W/m°C. convective heat transfer coefficients on the inside and outside
“are 4650 W/m’K and 11 P W/m’K respectively. If the steam temperature is 200°¢c
and the ambient temperature is 25 C Calculate:

i) Heat loss per metre length of plpe

ii) Temperature at the interfaces ' : :

iii) Overall heat transfer.¢ efﬁment to inside and outmde surfaces./ .. (10 Marks)

Module-2
Derive an expression for critical thickness of insulation for a cylmder (06 Marks)
The handle of a Tadle used for pouring olten metal at 327°C is 30 cm long and is made of
25cemx 1.5 cmﬁ;‘mld steel bar stoﬁgk [K= 43 W/mK]. In order to reduce grip temperature, it
is proposed o ‘make a hallow handle of mild steel plate 0.15 cm thick to the same
rectanguiar shape If the surfice: heat transfer coefﬁcxent is 14.5 W/m?K and the ambient
tempetature is 27°C, estlmate the reduction in the’ temperature of grip. Neglect the heat
transfer.from inner surfacj' of the hallow shape. & (10 Marks)

OR

What is lumped sYétéﬁi analysis? Derive the temperature variation using lumped parameter

analysis. (06 Marks)
An iron sphere of diameter 5 ¢m is initially at a uniform temperature of 225°C. It is
suddenly exposed to an ambient-at 25°C with convection coefficient of 500 W/m’K.

i) Calculate'the centre temperature 2 minute after the start of exposure.

i) Calculate the tempcrature at a depth of 1 cm from the surface after 2 minute of
exposure.

iii) Calculate the energy- rémoved from the sphere during this period.
Take thermo physical properties of iron sphere K = 60 W/mK, p = 7850 kg/m’,
C =460 J/kg, a/=a.6 x 10° m%s. (10 Marks)
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Module-3
a. Explain the three types of boundary COl’ldlthl’lS are applied in finite difference
representations. (06 Marks)
b. Derive the relation between normal intensity and emissive power (10 Marks)
OR

a. Explain:
i) Stefan Boltzman law
ii) Kirchoff’s law b, & :
iii) Planks law (06 Marks)

b. Two large parallel plates with € 3
exchanging heat only by radlat n. Two equally large” ggdlatlons shields with surface
emissivity 0.05 are mtroduce in_parallel to the plates. Find.the percentage reduction in net

radiative heat transfer. & (10 Marks)

a. Explain the physical SJgnlﬁcanee of:
(1) Prandtl number . (ii) Reynolds number (iii) Nusselt number (06 Marks)
59C flowing with a velocity 50 m/s crosses an

heater is 457°C. Determine the allowable eulectrlcal power den51ty (W/m?) within the heater
per meter length. > (10 Marks)

OR
a. A circular plate of 25 cm diameter with both surfaces ‘maintained até “uniform temperature
of 100°C is suspended horlzontally in atmospherlc air at 20°C. Determine the heat transfer
from the plate. . o Marks)

s

Buckingham (06 Marks)

Sl

(06 Marks)

(10 Marks)

»

(06 Marks)
b. The outer surface of a vertical tube 80 mm in outer diameter and Im long is exposed to
saturated steam at atmospheric pressure. The tube surface is maintained at 50°C by flow of
water through the tube, What is the rate of heat transfer to coolant and what is the rate of
condensation of steam? - (10 Marks)
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