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Rotl tto. fIfIi I[--fIlIfl rotat No. of pases : 03

Total No. of Questions : 09

' - B.rech. ltE/ME) (seh.-4) l2o;s Baich)

FLUID MECHANICS-I
Subject code: NtE-zo6

Paper lD : IA0810l
Time: 3 H.s- Max. Ma.ks :60

INSTRIJCTION TO CANDIDATES :

l. sEcTloN.A ls cgltPuLsoRY qon:islins or rEN questions canytng

SECTIbN.A

a. D;line vhcosny aid dernr lhe units.nd dimensions ofviscosilr.

b. Hos do you derermine drc lluid pressure rnd its localioD on a

submc'sed horizonral surface?

.. 'Th? lntuj.l nass ,1 u cantoin.r subjecte.l ta Lonstant hot)zontal
d.celeration is eqaitalent ra a liqrid 6s at rest". Dis.nss

d. Wlat e the various ,neth.ds ofdesciibine ftuidflow pnLlem?

e. Whal is kineLic energy.ore.tion md $lrat is irs signilicancc?

t Explain Relnolds modella\tr

TWo marks each.

SECTION-B contains F|VE questions carrying F|VE barks each and
studenrs has to atlempr any FouR questions.
sEcTroN-c conrains IHREE quesrions carryinq TEN marks each and
studenls has to att€mpl any Two queslions,

\lhal ire the difcrent ttpes ol similarities th t mnsr cxist between

What arc midor head losses in piD€s?

Diillrentiate leDnrimeler nnd orilic.merer

h.

i.

j.

^T 
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SECftON.B

2. Cnlculate tlr capillnr] efe.h in . glass Lrbe of4 m,! dianeler, whcn
inrmcrscd in lvater at 20oC. civen: Snrfacc tension ot $,atcr a1

20"C = 0.0735 N/m. and contacl angle = 0.. Aho. dcrive the equarion
to be used nr drc calcrl.tion.

3. If slrcam fimclion, (/ = (xr - 3xy1). indicate vhether {r tlow is rchtion.l
or idotdliond. Ifflow is irolational, dclemine dre potential troclion.

4. lhe \c'o.iD oi.Iiburnl iI i t.pe i,ts\en') th ".ld.ioo. u ..lt "

rvs, wl e n is the velocity at any radius r <R, R is thc adius ofpipe. It
diameler olpiIE is 250 nm. calcnlate arcraCe velocit, and discharge.

5. ,^puinp is nsed to lift an oilofspeciic graviry 0.90. The prcssures on
th€ suctio, and discharge si{:les otlhe pmrp as read b) the pressure
gauges are: -025,n of mercury and l,l0 kN/h:, respcctively. lhe
suction gaugc is plac€d 600 mm below re center linc ofpump whercas
the gaugc on the discharge sidc ls phced I?0 mm above the cenrerlinc If
diaheters ofpipcs on fie suction and disctarge sidcs are 150 and
I00 mn respecfi,ely and the quantily ofoilto b€ lifted is 30 lires per
second. calculate power supplicd by ft punrp Assume eiticiency ofthc

dcpth H. One orificc is lo.aled at a dcptl of i belorv dre (arer
and 1he olher, abole the tank Lrortom. S[o$ thal bolh rhc iets
lr"n' ,\, oril:e' ui I Lrlc lh( Aro rnd j ln. ,am. di\r-n.e t;',rn
ce. Aho, find this distnnce

in sea warcr Gpecific weisbr = l0 kN/h]). sho* tlrat the buoi
clnnoL float {.ith i1s .xis vertical. Whal mininrum Ntt should be applnd to
a ch.in atlached ro tbe ccntei ofbdse to keep the buoy vedical?
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8. Three pipes 300 m lensth of300 mn diameter. 150 m lensth of200 m
diamel€r and 200 m lenglh of25O mm diameter, respecrively ar! titted
\ ue<n,$n,csc^oi^ ir $ics I ne trc ion t-rrors .;. u.e"( prpcs sre
uulo 0021 rno n.n)0. resp{ i\cl. Dersrift di,chr,;,/d.le,cn,c
in water surlirce elevatioDs bet$ren thc two reseNoirs is l0 nr. The vafue
of loss coelficienl of contractiotr ma), be laken ds 0.27j. Aho, draw
IICI" and TEL.

_fhc pressure drop Cp due to an obstmctior il a piDe depedds on pipe
dimeter D. average velocity offlow ,a mas densily p, viscositl I of the
flosins uuid an/ characrerisLic dinension ofobstrucrion d. Dctemihe a
set ol dimensionless paEmere6 using Ruckingham metiod otDatrsis.
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