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M. rech I Semester Exa;ililfl.,January -2020

(fhermal Engineerinql
rim6:3,.iii-i i'-1: 1--'i 'i-.i'l'==i--"- ,;.-) j"i i:t i--ilvtax'Mf<sl7s;
N;Al"riti*uestion$6pdi'contains t{v.ilp,intA ry ni:i l--:; f'.. i 1--t'. i -i f-1;,

part A is cJfi"pdfsoiy which'-carriei 25 miii<s. Airswer all questions in Part A.

part B consists of 5 Units. Answer any one full question from each unit. Eaqh question

carries 10 marks and may have a, b, c as sub questions'

PART-A I

j.:i i;; i;; i::j i:i i:i fi t i:i t:"'*?IF-*'l
r."li -l'BiJain nunoludtirimateriaistoi" iii na4o n'u1oli 'r i''*'"r i i 'T5l' "
b) Discuss about Brownian motion on enhanding the thermal conductivity- - t5l

"j What is the effeot of Graez number effect inihe entry region? , t:]
d) Define LMTD and pumping power for nano fluids' i I:l
e) Give a note on Application to automobile radiators. t5l
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2' 
fi,flil:*Jit"quutions and new empirical correlations to determine thei density of

r:

different nano fluids.
,,-\ i- i -ti'il#trfii;a'a.-i,'lrsical piio.[.erriie',"_t]*",+f+4:r-; i,:i l:i i"ti-il"', 'l i ..j i,'{1....iii .....,i i-"., i-,ilji ^ {":.ii^":'..oR i"",}i--{'. i"""1'f 1:1,i..-'!i\'

3.a) Whaiar" the piinciplei of meaJ'urement and apparatus in Viscocity? :, 
l

b) Give an Introduction about Introduction to nano fluids, dispersion, sonication and stable

4.
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Discuss about the Effect of volumetric concentration and temperature in

{-'s}'Thgrmal Corduptivity i 'i i'-"'i b)iSpp-cificHeat' i '"i i'- -': ';l}-5f i
l-"t '!...-.."j l-J, l- .j " i-"\ i-{oR 'f ': i" ,:' ,.'."-*: i '. il; *tt -''n"t.i*ine th! tlilrmai 

"onductiVfry 
of itifferentiiadonuiUt Uy "*'"' -i . 

i

ul ifiror.tical equations b) New empirical correlations' [5+5]
n 

^f therrnn nhvsical nlia' on the6.a) What are the combined effects of thermo physical properties of nano

thermal diffirsivitY. '

b),.."..;;;lain i, a"iriiiu"ul Prandtlnuf9"r,..,trr" Reynoldq number and'theNusselt numbQr"-"""'

,l-1 i*,. i'..i i-r i::i l:i;. 'i-i i tt i-i i t l-4.pr+,

7. Explain broadly the Significance of:
a)EntrylengthandfullydevelopedfrictionfactorinConvecJiveheattransfer:i
Uj single-phase fluid equationsilaminar flow heat transf.er coefficient in Cgnyectiyrt.l:u'

transfer' 
-1---'----''- 

[5+5]
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g. Detailly Discuss about Heating capacity, mass flow, heat exchanger surface area, for

nano fluids versus conventionalheat transfer fluids. tto]
OR

9. Elaborate about
i"', i"""", . 

"Jeff".iofpa.ticle'Pbcletnum$e-i.: 
: i,. "; i , i..,.,i i ': 

i,.": ; '

... i ' ,.' i. 'ui"ijriilii[n'6ti;anq nriJr d-narious typ"r of ihoustrial treat $Urangers. i,[s+s1':.

10. Explain about Application to building heating and cooling Comparison of nano_ fluids

p"iforrun"e with gtycol solution in hydronic coils' tlol
OR

11. Write a note on Introduction to electronic cooling in micro channels with nano fluids'
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