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Code No: 542lAB
JAWAHARLAL ]\EIIRU TE CIINOLO G ICAL UNI\TE RSITY HYDER{BAD

M. Tech I Semester Examinations, January - 2018
ADVANCED HEAT TRANSFER

(Thermal Engineering)

i '' i r pan'i is compLrl'son''*hich .u,ri., 25'marks. Aniswer''ailiquestions ir'Pun A. Part B'' '
consists of 5 Units. ,\ns\\'er ai-r) one fu11 qLrestion from each unit. Each question carries
10 marks and mal,have a. b. c as sub questions.

PART - A

i ...-- , .ji.--- 5^5\larks:l5
, ' .,, tu)*t Slate and expl:in rhe d;flerenl 1rp1s cf bc,rndary condilions applied to hpaticondr-rctipn .:, ,,.

)) Derir e the equaticr for lumpeC heat analysis, t5]
' .B) Explain the der elopment of h,vdrody'namic boundary layer over a flat plate. i5]

d) 1 Erplain the significalce of cornbined forced and natural convection. What is the role of
the parameter Gr/Re2 in this regald? t5]

i ,.- .,." "ii;
i.'j \. .J "'i
: i.'. .j

i...'i :
: ..i ':r-,1'

i \. 1,..-./

i y,l. ;:,.-Lt,l

i 1.. r.....,r'

I.' r-

| _;l

P)F
1 .: .r'".. /

i''1... i" "',

i.., l

i-rr'i.ji:

i 1.. 1....-.....'

i..!ii
i ..i ':r-:::'
i.: 1. ! ..

; i- .....-.J

,2.a)- Derive the basic fourier heat::::uc:.,-n:quation in Carlesian co-ordinate sl,stem in
3-D sl,stern.

:,I :.:r;:ction s,rape factor and derive the values for plain wall,

Explain the difference between radiation fi lm gases and that frorn solids. i5]
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tempeiature"diStribution and heat transfer ratefor a shortifiniind"insulateal 
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and explain the applications.
Explain the analytical solution for 2-D :lns and explain the simple boundary conditions
and temperature profi les. [5+5]

calculate the node temperatures T1, T1. T: and T+. [1 0]
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\\ hat is the phi,sical significance of Bior n.rrnber? Is the Biot number mqre 1ikeI,v to be ....
laryer.fornignriconductingsolidsor=:,:r:iyconducrjngiones?:,'..
An'aluminum blbcIc.bf..20 crn thick hal'ing thennal condr,rctivitlr' :200 \\"r:rK at a '

temperature of 4000C is suddenly immersed in oil at l00cc. If the ccniectire heat

transfer coefficient betweeri the blocl< and oil is I 000 \\- rrlK. l::e i'n-iine the

temperafure at the surface and centre linc afler 90 secon,Js. \iso calculate:ire total
heat removed fiom tlie block per unit area. Assurre for alurninuin thermal

diffusivity: 8.3 x 10 
-s m2'sec. density :2650 kgim3 and specific heal: 

'.9KJ,&gK.. , r ,: : , .-i -: i ., ., 
f5+5],i...j

Consider two dimensjonal steady state heai conduction in a resion L b,v L subjected to
boundary conditions as shorvn in the figure belon'. 81' using coarse mesh Ax= Ay :
L/3, write the finite difference fonnulation of tiris heat conduction problem and
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Deflne bulk temperature and film temperature.-Discuss the significance of bulk

Llnperature in the case of fully deve^loped laminar flow in a tube'

Air at armospheric p;;;;;, d 2f C enters a 12 m long 1'5 cm inner diameter tube

u,.ifh a mass flow rate of 0.1 kg/sec. The tube surface is rnaintained at a uniform
anpie5 coeijlcieui anij' rhe ftIte orr '--' :

!ea1tlan,sfer to the aiiJ:::'il'"'""'' illi" 
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what is Boussinesq approximation? How. does it help in solving free convection

problem vis-a-vii an isotherm al flatplate? Explain'

A circular disc of diameter 25 cm is suspended horizontally in air whose surface

temperature ls ut tZOdC.-U"t".min" the heat transfer from its top and bottom faces'

Assurneatmorphpria'ie*;;;;;t9s.70?e': i ." i-l ! ..' i".: tst5)" 1;-;:-i.i. 
:;",j ' i., i".; in O-R, 'i.':., t-l:^^ :.ri:". i:'-ri' i-''r. i' i
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Draw'th.b temper,atuie..-aiid velocity piofiles indiiating'di'fterent 6ound.ury layers ifor'""""'
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internal flows"
Derive the equation

flux internal flow-
for heat transfer coefficient and heat fansfer rate for constant heat

[s+5]

Explain hou'rtucleate bciling !s -'.iffe':nt'rmJllm boiling State the reasonof heat fluI' 
i""':

irl nucleate boiling,bcing muih nig.re: than in fllm boilins' ' 
il. ,. '.,

Saturat-e.d steaur :at'1i000 C conoensc' on u + 
ttt' ii''t''"-' tube' "itlr a sLtrf

;;ffi.;".? io6"c. Estimate the value of condensing firm coeffrcient if the tr-rbe is

100'cm long and i, 
"ri"rr,"J 

ij horizontalll, ii) verrically. [5+5]

Define shape factor. Explain the iprporlance of superposition rule in finding shape

ftl?;ir,.r, steel,plate (.q: 0'6),u1. iQloc fac-es 'a briclt'uall 1e,.'0 '71),'at ]0001Q' ' :

;d#iffi.];;Ii"il;+[ *.lriiin, [ia, r,*rr.r coeffLc]ent 
' -' i' ' , - [s+5] ' I
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