Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

15AU62

Time: 3 hrs.

Max Marks: 80

Note:1. Answer any FIVE full questions, éhoosmg ONE full question. from each module.

2. Use of Heat transfer data han

d %aok is permitted.

Explain briefly:

i)  Thermal conductmty
i)  Thermal diffusivity, ¢
iiiy Overall heat transfer co-efficient
iv)  Thermal contac%&resmtance / (08 Marks)
Derive general hqﬁl conduction equation in Carte“smn co-ordinates. (08 Marks)

What do yQu mean by initial condltlons and boundary conditions of I, IT and III kind.
(08 Marks)

A ﬁ,lrnace Wall is of thickness 0. Zsmand is exposed to_gas at its inner surface and to air at
its outer surface. The gas andrarr are maintained at’ 4 0°C and 50°C. The heat transfer
co-efficients of hot gas and cold air sides are 60, an&*JOW/m K resp { tlvely If the surface
area of the wall is 3m”. Fufd N g
i)  Overall heat transfer. co -efficient kY,
11) The heat transfer”*

(08 Marks)

gam,"Module-

Design crltléal thickness of msulatlon and deer&”ﬁﬁ expression for critical thickness of
i ion-for a cylinder. a b % gy (08 Marks)
An iferrod is attached h rrzoiatally to a large tank at temperature Ty =200°C. The diameter
of the rod (d) is lcm, 1engt1;1g;(L) is 30m and- thermal conductivity (K) is 65W/m.K. The rod

idlssrpates heat by convection into the ambrent air at T, = 20°C, with h = 15W/m’K. What is

the temperature of: th@u»rod at 10cm and 29cm from the tank? Calculate the heat transfer rate,
the fin efficiency. em{‘ effectlveness & (08 Marks)

Explain phyw“cal 51gn1ﬁcance of Biot number and Fourier number. (04 Marks)
Obtain an expression for instantaneous heat transfer and total heat trasnfer for lamped heat
analysis treatment of conduc“l:lon problem. (06 Marks)

A 15mm diameter mrfdﬁteel sphere K = 42W/mK 1is exposed to cooling air flow at 20°C.
Determine the following:
i)  Time required to cool the sphere from 550°C to 90°C.
1) InstantaﬁneOuis heat transfer rate 2 minutes after start of cooling. For mild steel
o = 7850kg/m’, ¢, = 475J/kg K, o = 0.045m’/hr. (06 Marks)
*10f2
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“Explain physical significance of

15AU62
Module-3
What do you mean by hydrodynamic and thermal boundary layer? (04 Marks)

1) Grashoff number
iiy  Prandtl number

iii) Nusselt number. L (06 Marks)
A nuclear reactor with its core constructed of p%thLéf vertical plates 2.2m high and 1.4m
wide has been designed on free convection hé@ting of liquid bismuth. The maximum
temperature of the plate surface is limited tow9q6°C while the lowest allowable temperature
of bismuth is 340°C. Calculate the maximum’ possible heat dissipgtiim;i*ﬂfrom both sides of
each plate. For the convectivel. “co-efficient the appropriate  correlation  is
N, = 0.13 (Gr.Pr)***. (06 Marks)

o
W

"%, OR s
With the help of dimensionalgg;anaiyvsis derive expression_which relates Reynolds number,
Nusselt number and Prandtlfiumber. (08 Marks)
Air at standard conditions of 760mm Hg at 20°C flows over a flat plate at 3m/sec. The plate
is 50cms x 25cms. Find the heat lost per hour if @if flow is parallel to 50cms side of the
plate. If 25cms side is.kept parallel to the airflow; what will be the effect on heat transfer?

Temperature of thé#plfété is 100°C. (08 Marks)

g&p
; Modi
Derive an expréssion for effectiveness of a counter flow heat exchanger in terms of number

s

of transfcrumfs (N) and heat capacity ratio of two fluids (C). (08 Marks)
Find onf&tfk‘me length of tube required. for the following heat transfer in a parallel flow heat
exchanger where air is heated: by exhaust gases Q.= 93kW, d; = Sem, d, = 6cm,
h = 116W/m’ °C, h, = 186W/m® °C. Inlet agdgb:ytiet temperatures of hot fluid are
respectively 400°C and 150°C and for cold ﬂUId%fa; respectively 50°C-and 100°C. Neglect
the tube resistance. If theflow is made counter flow, what is the petcentage of saving in tube
length? N . %e (08 Marks)

v 4 j‘;fﬁ*" . . &
Explain the different regimes of pool boiling using an appropriate boiling curve. Indicate
CHF and Leiden Frost points on it., a2 R (08 Marks)
A vertical tube of 60mm outside diameter and 1.2m long is exposed to steam at atmospheric
pressure: Th‘ﬁ outer surface of the tube is maintain@d?jj?%%a temperature of 50°C by circulating

cold water through the tubeCalculate the following: *
i) The rate of heat transf%r’qt’% the coolant. ,

ii) , The rate of cond;mw%%iﬁn of steam. (08 Marks)
P p € Module-5
“ Define emissivevp@%\ggvkei‘, radiosity, irradiation and surface resistance to radiation. (04 Marks)
a . i L . % 5 ul . 5
Explain the phys?cal significance e}jndk properties of view factors. (06 Marks)

A steam pipe-of outer diameter Ocm and length 60cm whose surface is at 200°C passes
through afoom with wall at 10°C. /Assuming that the emissivity of the pipe is 0.8, determine

the rate of héat loss from the pipe by radiation. (06 Marks)
-~y OR |

Explain briefly the coneéept of a black body. (04 Marks)

Sketch and explai}l: i) Kirchoff’s law ii) Lambert’s cosine law. (04 Marks)

Two large parall@];;plates, with emissivities 0.4 (€;) and 0.8 (&2) exchange heat by radiation.
If a polished dluminium shield (€3 = 0.05) is placed between them, calculate the percentage

««««««««

reduction in }Q;éat’transfer. (08 Marks)
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