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B.Tech 6th Semester (ME) F-Scheme Examination,

May-2017
HEAT TRANSFER
Paper-ME-306-F

Time allowed : 3 hours ] - [Maximum marks : 100

Note : Attempt any five questions in total, at least one

question from each section. Question No.l is

compulsory. Each question carries equal marks
(20 marks). '

1. Discuss the followings : . 5%4=20
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Critical heat flux and boiling crisis.
Modes of heat flow
Relaxation method

Equation of continuity
~ Section-A

How does heat transfer differ from
thermodynamics ? Is it true to say that heat
transfer is essentially thermodynamics with rate

- equations added ? =10

A stainless steel tube with inner diameter 12 rnrh_,
thickness 0.2 mm and length 50 cm is heated
etectrically. The entire 15 kw of heat energy
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generated in the tube is transferred through its
outer surface. Work out the intensity of current
flow and the temperature drop across the tube
wall. For the tube material, take thermal
conductivity=18.5 W/m-deg and specific
resistance =0.85 W-mm?/m. 10

Prove that the 3-dimensional conduction equation
in Cartesian co-ordinates for a homogeneous
material, steady state conditions and without heat-
generation is given by the Laplace equation
V2t=0, where V?represents the laplaceian
operator. Deduce therefrom an expression for
one dimensional steady state heat conduction
through a slab. 10
Two insulation materials A and B, in powder
form, with thermal conductivities of 0.005
W/m-deg and 0.03 W/m-deg were purchased for
use over a sphere of 40 cm diameter. Material A
was to form the first layer 4 cm thick and material
B was to form the next 5 cm thick: Due to
oversight during installation, whole of material
B was applied first and subsequently there
was a layer formed by material A. Investigate
how the conduction heat transfer would be
affected. 10.
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