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Coile No: 5221A\'
JA\\"{HARLAL NE HRU TE CHN OL O GI CAL LTNIVE RS ITY HYD

M. Tech II Semester Examinations, August - ZAfi

Note: This question paper eoniains two parls A and B.
Pa;t A is ccmpi;tsory lvhich carries 25 inarks..Answer ali quesiions in Pari rr. Pait B

' cc'nsisis of 5 i-inits. Answer En;v sns iuil quesiioii from each urii. Each cuesticn carries

i.ri')
tl.ii
:a:---i

5 x 5 Marks:25

I nrs
ER:g.{D-

i.a) r,\-l:at is meant bl,critical F.ey,'nolcls nui-:rber?'b) Dei'lne thernal bor-rndary la1rel1r'isL'r.tt.
c I Dc; rre .lie Bu lk temperalure.
"{r x-l- : : E-.,-, "J ) r!i,;i i: Ki\ ll -)iJS aililiall-\

c) ii-l',it l: D,i c' llua nrociei l
i.j,,.;
i ..,i. -:r.':::

L5l
t5tt'l

tsl
t.\;

l\l

4

).

PART - B
5 x iG Fliarks:5S

Skeich the b+undar-v- la,ver development of a fo=w cver a flat plate and expiain the

IilL-s''iEj,.:J;:Ti!"r-:iH'J.,3'J[**T!a.:ri veioc*'"r-z*,n:is no.,vs'c{ena n", pi.,a 
{_:

1.5 m Iong rhat is mainiained ai a uniform temperature oi32-5 K. Caicuiate tlie average

heai transier coefficient over the region \.vhere the bourrdar;v iayer is lamiirar.
the average heat transfer coefficient over the entire Iength of tlie plate and the

tatai, heai transfer raie frorn the piate rc the air o-;er the ienglrh 1.5 rn anii '':;idth

i m. Assume rransition occurs at Re: 2r.105. [5+5]
i, -t" i-".t i ... i " r i .-' i"" r

the uaiiou-S-the assumptiorts",.rnade inl it ;::" ':::

: 1.. ...........,. i .,,.. i,.......r 
[101., 

',---,

A c;r,iinCricai bodl,cf -100mm of 'jiametei "i.,i l.r,m hei_sht iq mainiained at a coristanr

iemperailiie ci3o.5 oC. Tl-,. suii'oundingtet-.:rneiarure is l-i.51'C. Fino i-rut the amouni oi
heairobeseneratedbythebocly'oerhourifp:1.02,<hgir:ii. Cp:il.';5f::'l:gcC.
i = ii,ii6 i0'm- s, i<: i).0"cq2 kJ,m-n "C rnc il:l leu i.. \ss;ime lr,L;= i-i 12 (Gr.Pr;'-' 

... .,

-t .....r........." ', ',.,.........., : ' O.R I I '... ........,..1

Describe the diniensionless numbers and their physical significance in Forced and

ir'atural conr ection. tl0l
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Explain convective heat transfer in a Cooiing of a moving sheet.

OR
Derive lire Equations of the thermal,O:;Hr,, larer: anlgwe the Sca].9 an4iysis ,jO, , ,,:

Air at -l[i[, ! and i atu:t 'i-]iessi,ii-e fiorvs at a sneeci oi i 5 m/s over a flat plate oi'

2 m iong. T:'i: piate is n:ainiainec at a unif;;'l n Iclxp3:':1rui'e':i-:00 K' lf rhe plaie l^'as a

u'iCth oiC.5;n. estin;ate the heat i;-zrnsitr cceiicient an'i Lh= rate cf heai tl-ail*sf'er frcm

t'i:e aii sir.3iit to tlte plai;. ,erl-<o esiimait tlie iir.rq iol'ce auii;:g on the ria-.e. iiiii
CF.

tl::r. :r-;: :hc ii,ir.ersiirn:i airai;:sis ic,i ihc iorceC ca:ll'i'e.iii'c':1 i'bta.i;.i,':ht iciic'tt;ing 
I

r.i*:t -,r,si,il titrr.rugi, a lt'ng tube uti,j ..r = 1 r ltc. Pt'i. :' 
:

:, ii, ..ett'iamp ii buried in soil '(o'hos. ii..*rt "o"Cucrit 
it;, is r).01i84 Jis <;m 

0C)at

0:C anC burned unrii steaciy state is reached. Find the tempei'ature 30 cm ar'i'ay if the

larrrp produces 60 Jis. . iq+il' t" "J

Explain the basic problem in heat convection through porous media consists of
oredjctins the heat trAnsfer rate between a cieferentia[ly heated, solid..impermeable

i-.ilitlic";;;i;;r;-'t;1.,i pci,rus,nr#iur:,. :.' 
' 

;. ' ' i, ''' '1" ',- i]cii.
:",', .' : '.; ., : .LiR, ' ".i.' ' 'i..r : '

Derive tns -,,.aiue fr:r ihe Nusseli lumber for i,-r!iy deveioped flc'+" i!:rcugh a pcrous

medium-fiiied pipe with a urritl:rm heai il-rrx at ihe waii. UOi
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