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Note: This question paper contains two parts A and B.
Part A is compulsory which calries 25 marks. Answer all questions in parl A. part B
consists of 5 Units' Answer any one full question from each unit. Each question carries

i_.-_.. l0 maftg and may havg..q., b, c as sub questions.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERAB A D
B. Tech III Year II Semester Examinations, April - 201g

(25 Marks)

What do you mean by steady state heat transfer. 
L2lWhat are the initial and boundary conditions for conduction of heat transfer? t3]Wha!11 heat generation in a solid? Give examples. p)

Ilhat is 
tumped hea-t capa.ciry method?iExplain. , i ., : [3]Draw boundar! le{er,over a flat plate,in'moving fluid anc,l'mark various salient ptii,.. ,

what is the significance of non- dimensional numbers? t3]Define critical heat flux. p)
Define Stefan Boltzmann constant. 

t3]What is LMTD correction factor? 
LzlL-islgultheapplical_ion]o,fheatexchraneery. _ j,i I -.r: , i:j . 

,

(50 Marks)

lind thc steadl' state lteal flux through thc infinitc conrposite slab lrudc up ol trvt-r
materials. Also find the interface temperature T;. The thermal concluctivities of the trvomate;iaIsvaIylinearIywithten)peratureaSi.'.,,

fir,!,9;:r1+0.008r).Y1r5 ,ii,,, ." ..:, '': 
,

kz= 0.04.(l+0.075..T) WUmf ji' i"-'i i i"-'', ,,.' t' 
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A furnace wall is built up of two layers laid of fireclay l2cmthick and red briik 25 cm
thick while the annular space between the two is Riteo wittr diatomite brick (15cm).
What should be the thickness of the red brick layer if the wall is to be constructed
lvithgu.t.diatomite bric-k-, so that the hq.41flow through the wall remains constant? The
the.rntal oonductiVitibq-of.fireclay, diiitomiie and red biiek being0.929'i o,!zo and 0.699
WTrfC i:erpectivetf. i-'i.. i i-i... ,i ittr'l-' ,;; j 
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4- Derive the equation for steady-state heat transfer through a spherical shell of inner
radius 11 and outer radius 12 and compare the result with the iolution obtained for a
thick walled cylinder.

11 0l

OR
7. Determine the heat transfer rate by free convection frorn a plate 0.3m x 0.3rn for which

one surface is insulated and the other surface is maintained at 1100C and exposed toi ""r.

:J i .: atmo![hgreairat309C-forthelollowinga(rangemenrs:i , .: i ,

i" i- .' a),Thepiate is vertjcal -';.' .'' .r".' " .' : .,
:'b)Thepiateishoiizontalwiththe}reatingsurlacelacingup

c) The plate is horizontal rvith the heating surface facing down. tl 0l

8.a) Using dimensional analysis obtain an expression for Nusselt number in terms of
Reynolds and prandtl numbers.
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expressioir |or..I"ulflow thrqugh solid spheieiwith heat generation. ,.' i ,,

Derive ah expressibn forihe heat liiss per'square meire:of the surface area lor a furnace
wall when the thermal conductivity varies with temperature according to the relation,K=a+bt' 

[5+5]

Discuss briefly thermal and hydrodynamic boundary layer and obtain Reynold,s
analogy in forced conveetion
a p]qlq/o:m n9!E-[iQrd.lm widd-ispiacpd in air ataO!(.:rrthe srjijiac,i -oirn. pratair i :
qraintained at t0puclcaiculate th-e"boundary layeptthiCkness and Jocai hear rransfer. '
coefficient at lOim from the leading edge. Alio'calculate the average heat transfer
coefficient over the entire length of the plate. [5+5]

OR
Two parallelRlate 3m x 2m are spaced at lm apart one plate is maintained at 5000C and
other at 200'C, The emissivity of the plates are 0.3 and 0.5. The plates are looated in a
large room and room walls are nraintained at 400C. If the ptates exchange heat with
each other and with-the.rqom, find the heat lost by the hottgr ptut.. ,........1
DiiJiri.g gbsorptiviffig_flgetivity an<i irlahsrrrissivity. .,/ i : ' ,, i.....; t7+3J
,i I i i! i ., 

J, i-... ' i i-i i i .. ' ;1
ialculate the heai transfer area required for a l-l shell and tube heat exchanger whtn
is used to cool 55000 kg/hr of alcohol from 660C to 40 0C using 40,000 kg/il of water
entering at 5 0C. U: S80 W/m2 K, consider
a) counter flow b) parallel flow.
Cp water : 4.18 x 103 Jlks K
qlali,ohbl :3'.76-x)1ffig x *;J 

l=."i .l L.; ,. i , U0} i j

1i. igtr^i1"a to a5rign u in",l 
"roiro"d*;t excharigerifo.h.uting oooor.*ir* o, 

j f 
-.,,'

from l5 'C to 88 'C by hot engine oil (Cp = 2.35 kJlkg-K ) flowing through the shell of
lh_.^!.ur.g*changer. The oil makes a single pass, entering at 150 oc *o l6aving at
95 "C with an average heat transfer coefficient of 400 Wm2-K, the water flow through
10 thin walled tubes of 25mm diameter with each tube making 8 passes through the
sherlliTh.p heat tranqfdr'Efficient on-.tho Water side-.is .3000rW/m7-K,-.Fjnd rtn. ten'grtr ol , ,
thstubeiequired tlr6 hear'exchang:.r':' i i.' 
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