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Note: This clrre stitl) papcr c:olitaitls tllo parts A antl

Part A is contpLtlsor-v rvilicir carries 25

Pzrrt ts consists o1'5 Lirlits. ,'\t.tsw'ct'attv

cluestiort carries 10 rllarlis atrcl n-iity have a. b.
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(-l-herrnal Engineeri n g)

PAI{'f - A

i.a) Ilxplain thc'lcrtl.ts strcail litte ltrltl strdalll ttlbe .

b) Lrxplain abotrt llagctl [)oisoullc llou.
c) Explain about Bourtclarl' laver thickness fbr llori ()\'cr il 11at plrte .

d) Write short notes or.l li-cllsilorl rnotlcl.

e) Explain sonic velocitl' and tnltch tltttrber.
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nrarlis.,,\nsw'er ail ,tltltsti()rts irt l)lti't ',

one lir ll question 1r'ttnt cllelt ittlit. l:ltti'
c as sLib q Lrestions.
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2.a'1 What is a streaut tLrbe'? \\/hat ar!'its characrtcristics'.'Dcrrvc lhteu rlintcilsiotlal ct.rtltiilLLilr

equation arrd its sigrlif icance
lJ) flre clilftrser a tr,,incl trrnr-icl lincariy increases thc iiianteter ti1'tilc ttttltrei :recLi,.)ll l-i-r )iri

lnt to fnt in tr lclrgth ol'-lnt. if tlte r,Ltc .',i llt,u oi'air tlii'Littgil tlic tLtrrtlei iLtlifi'rr:iir

ipcreases lr-o1t l(.i 1rll,,S til t'.,() Ltr 3() rnl/s lit t..'{ scc^ llittl tlte totlrl tt,:,-e lit'rtiitrtl ri lte Ir i. ')

at a sectiitn rr"herr'tltc ciiltrllclcr ol'illc ditlilsur is l.'i -itr, I5rill_ _ 
i

0l{
j. Write clorvn thc Eule r's cquation o1'nrt-rtion in tlr,.' iiircc e ()otrl illiltc tl irr'e ticltls lirrti i,etlc';

clerive the Bemoulli's etptatiorr. i I0 
|

4. , The fixecl parallel plltc. lir--1;t lLr liL)rnnt altlirt ira','r' llttn jrtar []ovu ol'tl jl ilctiit'-it titcrll ri itlt

a lna\inlLul velocritY l.-5 n-r,'s. 
.llrl<ing 

cllnanric viscLrsil.r /jl'()ii tr) i)(r l.i ' I').i,1 ,"'i',.'
calculate:
a) Thc clischar-sc per tttc'trc tr itllil
b) The shear stress at thc Plate s

c) TLie pressure clillerctlce llet*eetl 1u'o poirlts l5rll lrllltrt
d) I'he vclocity at 20rlrn iiom tlre plate arrd

e) Tlre r rl.,citr gt'lrliuttt: ltt tltc plltte s ctt.l.
0l'L

Derive the cxpressiuu fbr tiischarge ancl mclrn vclocil-r'irt plrttc p.risLtcille l'1orr.

Ir0]

F'incl the []vcragc Vclocit),. thc cnergY corrcetiort fitclr.rr'. tttttl thc t]l()llitllttllll cofrtr'ti()'l

fhctor, l'or the tollo*'irtg velocitr pr,rtll. itl a circLrlrtr pipr:. \' ' V lt- (r,/l{)r I rrlr':t":

V is the velocity at liltY rldiLrs l'. V,,, is tltc ve lt,citr lit lirr pipe ltris .\tl'.1 Ii rs tlre t'rrtlii;r,

of'the pipc.
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6.a) Derive thc Von krirmap"s uron')cnlLur integral c(luat;or') as applie(l to bottlltiiir\'laVcl'

fl orvs.
[5 I s ]b) Write short note oll "BoLttldarv lay'er in tratlsitiotl'"'

OR
an(l its inllLicrrcc on tlrc clntg o1- littJ.a\, Exptain the pltenonreuon of'boLrnclary lal'er separaticrtl

inrmersecl bodY.

b1 J'hc yclpcitl rlistribtrtittn in the trrrbLrlent bottn,.iltrr' lltvet trr e r ll lllll ililrte rs !l\'cll lis

urLJ: (),,-,)r'5. Obt1il the crprcssion lirr lhe ri isltluccntetll thicliticss lltttl trltrlttcttititlt

thicliness. L) ij l

ti.a) ,Wlrat clo )1oLl ntcan bl,prancltl nririns lrrngtl) theor\"1 Irincl arl crprcssitrtr tirr shertr stt'tss

dtte to Prarlcltl.
b) A rough pipe of l0crr tliatncter curlics rrlitct rtt tlru t'rttc ol'58|X) lprlr' 1'lie a\icl'llgc lre igllt

clf roughncss is 0. tc) r.r-rn-r. llnrl the shcar velocilv ltrtti tllaritllrtnl l'e Iticit\' l--s '-l I

()lt"

9. Write short t-totcs orl:

t) Morrttr's diaSllrtt

---ooOoo---

b) i\pproximatc solutiorls 1'or tlrag cocfTicicnts' [5 f 5l

10.a) \vhqt is stagnation statc'l DcriYe the exprcssion tirr p|cssLlrc. clensitl ltncl tcrltpc|lltLl|c lil

slilglllt iul) l)\)illl'
b) Dcrivc: Bcrnoulli's cclLLation ibr c..rmpressiblc llrrid i'ioir both iirr isothertnltl ittt.i atiiliblitie

l:--i I

Processes. ()lt
I I .a) Derive Rankine - [ lLrgoniot t'qruttiolts l'br obliqtrc slrocli wavc.

6) Air apltroaelt.r,, s1',,r,.,utrical uccige ((i-20 )ltt lt rtlach tlLtt.tlbct'ol'l 3 i)ctcl'l)lirll l"i'til''
t 

str.,g'a,ttl gcal. \\il\,es i) *,aivc angle ii) llrcssLue r-tttio. iii) dcilsitr t'ltlii'- lr ) le Ill;lct'ltttlt'''''
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