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\otc: lhis qtrestion llal)er cotltairls t\\o parl-\.'\ trntl ii.
l)itrt A is ettn'tpulrorr u,ltich eut'ries lj nutr1.s...\ns*er all tlLlestioris iri

.onsists tri'i IJnits. ,,\nsrrcr i.in\ onc f ir ll 11 ui:titrtt ll'oltt cacil Ltrrit. [.iiilr
i(i rttarl.s atrrl tttitr havc a. b. c as sttb c1 tt,-'ilitrri:

l),,'ll'l'- ,\
5 x 5 hl::r'is.s'='25

l.lr) \\'ltat rs thc clii'l'rrcnce bclriccr-t I-.trlcriln itnil Laitrartlian (iescl'ifriilll r)l

irpiain
b) \Llitc tltt, ntr.)lltL-ntulI c(l r.liiiit)n ilntl ntcnlion \r)rttc rrt'iis cllL itl.', t.lll': lIl'r r,trrr ,

Lr ) l rplairr irricflr ltlr()ut Oser'lr s itl)lll'()\itrrrttir,ir
(l ) i-rplain tl-re si,uii'icatlcc tri I irllc ,\r e t'rrgetl l.!illiitlolls.
e ) :httrr tlllrt a norrllal shocl< can occrrr ttnlr in sttpct'srlttic lli,rr liirtl tll:rt rr li(il.iil.

ntLIsl []c sLrttsottic tlori.
I,.1.. llI - lt

i-lLLirl 1-lori'l

Lir c i';

-i .f.:,..._ :

l.rr ) ,\ strcaul lirnctiitn ry in l 1\\ r)-(lirre nsirttt.ii llot', is c,ivcn br iy I ri. ', ll'rrr i l.'I 1i -

lirnction satisiles the coniirrLr itr eqLration untl tlrrtt tlte ilttri is ilrottltiorr,, I i\',1l.i:.qrt I tir'
carrcspoit.litrg t'cIoci1r llolcrttiaI tittlctiLrtl'l

Lr) Ile.lLrce thc general tltrc'e-ci !trtcr.tsiollal cclLlatiotl tr1'cotrtitrLt in rrltl clt'liLt'-'rr ii.'lr
.\)lllitlLl itr e,-ltiittilil tirr tltli.1 illlt:.tsiorllil i'r'i.iirrllle -'s lltlri '

3.a) State BLrcliinghant's ir- thc-oreln and explain the procedLtrc in dctnil lirr soir irrg til.'
probletrts by usintl BLtcl<irlgharlr's n- theoretl'l'

b) -l-he efficiencl ol a fan ciepencls on densit-r,' p. dt'nantic '"'isctlsitr ,tt il1'l.i't,-: tiit:.i" iii-t ltli:ir
yelocitl,r-u, dianrcter D o1'the rotor and the ciischarge Q. Erprcss z7 ill lcrtlls rri ilirrl':ilsioiirii

i'.,:lpfll3t11et( t:.

1.a) Iixptain the Phin Ptrisoulie flou and also explairt tire veiocitr disli'rbtiiitril rtrlil drt'it

of pressul-c in thc pipe flol.
b) Ar-r oil olviscosir1,0.1 Ns/rrr ar-rcl relative ciensitl, 0.9 is florvirrg throLl{h a cireLtlar lriire ,rl'

cliapreter 50 ntnr arrd of Iength 300 rn. The rate of f-lou' of flLrid tirloLi!,rir thc pipe is

1.5 Iitresis. Irirrd tlte pressure drop ir-r a lenglh o1300 lr an.l also tlre'shci"t: sit'';',s.tL ti-:r- tri'.'-

ijlrlrrall.
OR

5.a) Explain and clerive the e\pressiolr lbr the velocit)' drstribLrtiorl iirrcj ralio ir!'

N4axirnrun \relocitY to Average Velocity.
b) Deternripe (i) the pressure graciier-rt. (ii) the shear stress at the tuo horizolltiii lrltrrllie i lliai'-

and (iii) the clischarge per uretre \,\ idth lirr the larninar' llou' o{' oii rt'itir rr trlrl'irrrtt,ri
relocitl of 2 6/s betu,eerr tto lrorizontal parallel fired 1tla1';s ril'rich tii'c i(ii) Illnr 'illi!ii
Given 1r 

,., 2.452-i Ns/rnr. i:'i I

\'1u r. r\'l a i'ks:7 i

ir,ii'l .lr. l)lrt ii
c1 ire stitit't ,J:trriai

ir tirc

[:,1]

i.rl
l.jl
lil
l.il

shocii

i:l



(r li ) I.rplain llrout ilr.- irrandtl's corrtribr,ltiirn to rclr I llrricl ilou
lr) {:rplrirr ltbout th: llotttttlrir i lrrr.r'tlcrcloptrrenl ()\er a 1'lai:url.r-i.

ot{.
7.1) lrrpLair rtl,ror-rt thc nrellrocl: l1 ;1rlll1 ivllrng tlre IJLrlrrrclar.-t'l.li,i'cr'

I'r) ,\ir' lloii s ()\'cr a liat pllt. i lrr lr-.ng lr1 ir \ il()citi ol'(r nr/s. i)itti'irr;i:,' (

Iarcr thicliness al llrc'cn.l o1'thu yrlate 1ii) shear strcss al thc nrit]ii lc ,.ri ilr.'
drag per irnit length on thc :itic: o1-the plrite.

1'al'e p "' 1.22(r I{grriarrrl r' (1. i) )' l() r lrll,s lbr air.

i;'jl
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p[rte iiii) totril
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8.a) i;rplain lrLror-rt L,nir ersal Vt'lrr,:itv I)istribirtion Liru,.
[r) \\ aLcr 11otr s throtr!lt :r pi1r.' iri ti ilnrctcr 25() rrrnr, lhe locrri vclocili's :rt iii. Laitl:i Ari,.]

rni,.l l'iicl itrs are ?.I nr,'sec lrntl I ()9 nlscrc. lind tlre clischarge anii thc 1'ri1r: i'oir::irncsi. l.i r-: ]

orl
t).u ) Lrpiaiir abor"rt \,'lrrr l)r'iest \ lorlcl

Ii1 .'\ stttooth bi'ass pipe iirre 7,, ilrrt in diarrreter iind ()00 il li,rrg L-rr'iie\ \\ Lr,,] . r, - j.r,- . l

I lrtrcs l-.cr se'conii. I1'tlre liiirr:rnritic \ i5cr)sit) o1'rlatcr is 0.01()i slll..,:;. i l,l. r ::ri,' ti i: lr;-.
til'lte-ad. rr:ill slrcitritr!. Slrr'S:. acntrc Iin.: i iscositr. sheat' siie s:i iintl i cii,. iir :, - , r i'r r ,

tlre centrc Iinc anrl 1l'rc tl.ritl,ncss oi'thc irrninrrr sirirlrirer lrrl<c p - l()lir l., l rr i .- ii

l() 31 i:.x.1tlain iillr)Lrt Ihc prc5sLrr-a \\i1\r ilf(r|.11;111r,n irr:r ;onrPrc:sibi,: iloii irrLjL. Iii;r
b) \t thc srrr lcl'cl ii the pres:.Lrrc'oi-tlrc alrrospircre is 1.015 LS urr ii,r,l li -' ' 1i.'l.ilil: ,-

l-i'('. Itirr.l lhc pi-cssLrrc uL ilrt' hcighl r)1'l(l()il nr.trc) (i; u.:irrrril: ,,,. , .r'i-rrrl rl:iin, -

.''- i l
(iii assirnrins an a(l iaLraLic iilrrrge. 

(iR
il rr) l.xpllin rrbout eriritnsion rirr(l c,.)nrl)rL'ssir)lr rrl rr perlici gas irr rletaii.

fr) l:.rplairr in a sLrpir.sonic tlU\ e onil ition. lhe te|rrs 'l.one of'sricncc' rirri ',/-', r,, ,ri lr.,io,,
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