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Aslurry of this m
aterial giving 1.5 :
a constant pres -5 kg of cake solid/m3 4
this sludgel:md ill:;eﬁ?tz'pcl‘:;zo ke/cm? and a tEmp/eratﬁf-g ﬁaét;o's o belg
m=1.2x1010 m-1, to be used gave a value of C. Expery

A plate and fram

' e filteristo b
give 2000 lit of filtrate in 1 hr eTl}ZSEd. ey
of one frame is 300 cm2 e

Fluid Mechanics

(CHEN 2102)

o 3 hrs Full Marks : 70

total no of fram

viscosity of the water at 200C ises reqy

3  Figures out of the right margin indicate full marks.
cp ang 1

Candidates are required to answer Group A and

644 five) from Group B to E, taking at least one from each group.

it

Group-A
(Multiple Choice Type Questions)
he correct alternatives for the following: 10x1=10

o of inertial forces to gravitational forces is called ---------- number
de (b) Euler (c) Reynolds (d) Mach.
- is measured by piezometric opening.
ymic pressure (b) Static pressure
. ressure (d) Point pressure

aal fluid the Reynolds number is
it (b) zero (c) ome (d) 2100.

,' lent flow of the Newtonian fluid in a circular cross-section pipe, the ratio

num to average fluid velocity is
3 (b)1 (c) 0.66 (d)<0.5.

’ ity profile for a Bingham plastic fluid flowing in laminar conditions in a

(b) Parabolic

ear the wall and parabolic in the middle
‘ olic near the wall and flat in the middle.

K

eration of a venturimeter is based on
riable flow area (b) Pressureata stagnation point

ssure drop across a nozzle (d) None of the above.
’.}‘ age velocity during pressure driven Jaminar flow througha rectangular
lis

A maximum velocity
/3 maximum velocity

(b) 2/3 maximum velocity
(d) Y»maximum velocity.

re required to give answer in their own words as far as practicable.
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ing the average velocity distribution in streamline flow through a tube for

opian fluid flow, show that the relation between friction factor(f) and
s No.(Re) is f= -

(ix) A pathline in a flow field is defined as =

(a) Trajectory of a fluid particle of fixed identity

( ) 0 I

() Locus of temporary location k
s ofall i
a flow field at any instant of time L e i g

(d) Aline such that at every point of it, the fluid velocity remains constant

adden enlargement of water main pipe diameter from 350 mm to 700 mm
-aulic gradient rises by 10 mm. Estimate the rate of flow.
: 7+ 5=12
fixeq .
;. inar flow over a flat plate with zero pressure gradient, obtain an
sion for boundary layer thickness (nominal) in terms of Reynolds number

(x) Toothpaste is a type of QR+ = e & pastolic velocky profle over ghe plate:

(@) P.seudoplastic fluid (b) Dilatant fluid .
(c) Bingham plastic (d) Newtonian fluid rat 20 °C is pumped at a constant rate 10 m3/h from a large reservoir resting
; loor to the open top of an absorption tower. The point of discharge is 5 m
the floor, and frictional losses in the 50 mm pipe from the reservoir to the
Group - B amount to 3 J/kg. At what height from the reservoir must the water level be

i* 't i 0 ?
2.(a) A conical funnel of half angle ® drains ' | o
vertex. The speed of liquid leaving the fu
free surface above the hole. The funne
expression for time required to drain th
so if the initial heightis 1 m and & is 300,

through a small hole of diameter

nflel- isv = /gy where ¥ = height of
1 is initially filled to height yo. Obt :
e funnel. Calculate the time required

er flows by gravity from one reservoir to a lower one through a straight,
ed galvanized iron pipe. The pipe diameter is 50 mm, and total length is 250
ich reservoir is open to atmosphere. Calculate the elevation difference
red to maintain a flowrate of 0.007 m3/s. Also estimate the fraction of the total
pied by minor losses. The roughness factor of the pipe is 0.15 mm, minor
oefficient at entrance is 0.5 and at exit is 1, viscosity of water is 103 m?2/s.
E would be the modifications in the result obtained if the water was pumped
igh a smooth pipe? (Moody diagram required)

required) ¥

() Explain the conce Group - D

pt of conti i ioni
e st s tinuum hypothesis mentioning the signific}"

ertical venturimeter has an area ratio of 5. It has a throat diameter of 1 cm.
N oil of specific gravity 0.8 flows through it the mercury in the differential
€ indicates a difference in height of 15 cm. Find the discharge through the
lurimeter if the coefficient of discharge is 0.98.

S+5*

3.(@) Classi i
(@) Classify the devices used for measurement of fluid pressure and eXPre'

What are the gauge
¢ Pressure and absolute pressyr i I

;farrii :L:‘r':afc‘f] gg a liquid having a density of 1.53 xelgtzakg(/):gt iltrl:e“i;:f)‘ surement of flow in open channels. Obtain the relation between theoretical

Is mm of Hg? [Gj ; G ; if the atm?® BN : :
is 1000 kg/m3]. 8? [Given, specific gravity of Hg is 13.6 and i 0{ 3 rge and head of liquid above the crest in a triangular notch.

; ~“MOnsider a 20 m long, 4 cm diameter pipe, discharging into an open container, as

Wn in Figure. The pipe inclination is 40°. The desirable flow rate is 8 L/s and the
Id properties are: density = 900 Kg/m3 and viscosity = 0.18 Ns/m2. Calculate
Power required to pump the liquid. Neglect minor losses.

(b)For a laminar flow of 3 Newtonian fluid, show that th

ity / e v & 4 iR
lar channel with Téspect to its radius is a parabola b

CHEN 2102 2 (1+2+3)
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1‘;3 Ct)};; standat &V19
sOH(1) +, Cl Energy Engineering
f combustion | (CHEN 2103)
IsOH d:3hrs Full Marks : 70
;COOH (d) Explain the worki |
orking principle . Figures out of the right margin indicate full marks.
[SOOCCH;3 pirseurel ple of a Pitot tube. What is meant b
ol y Candidates are required to answer Group A and
i ide ; 7.(a) Write down th 3+443 5 (five from Group B to E, taking at Jeast one from each group-
I pump. e relations between pump head i : s - i in thei -
ion leave , capacity and rpm for ¢ are required t0 give answer in their own words as far as pract:cable.
in the re 3 : eng Group-A
il ac (bziia :;r;mfugal pump has the following di 2 (Multiple Choice Type QuestionS)
- ha (1) = gr = 320 cm; width of the im elgl imensions: Inlet diameter =16  correct alternatives for the following: 10x1=10
and N, a inl::t '(‘B -4_5 radians; and vane angle? ati;at the inlet = 5 cm; Vane angl 0 cm; Wit higher volatile matter content has
zly.) Assum'l) =5 cm; width at the outlet (B _e outlet (¢2) = 0.25 radiansg- °atiy Higher calorific value (b) Higher jgnition temperature
ing shockless entry, determi 2) =5 cm. » Width Higher tendency of spontaneous oxidation (d) None of these.
pump when the impeller , determine the discharge and th
of liqui R 00 B eloniy demand in India is maximum for
yugh thedf 58 ermal pgwer Industry g gtge‘l(llnc:lustry
: the relat & Group-E ( ement Industry (d) Brick I ustry.
(@) A 1
the. mole )hei;ﬁitte:‘ softener consists of a vertical tu lich process among the following is a thermal cracking process’
ym is 50 it °l 0.5 m with ion-exchange resi be of 100 mm diameter and }lydrocracking (b) Catalytic reforming
Rared il ascz ‘l:”th a diameter of 1.3 mm v\‘,‘;tF:rftllcles. The particles may bepci)C::id ‘ Hydrotreating ) Visbreaking.
0 ressure differ : ows over th e L
. Cal ence at a e bed beca -
¢, with a culate the pressure gradie rate of 200 mL/s. The bed e of £ hich type of compound has the highest octane number?
nt has a porosity of :
ensed, (&) BiteRy describe th ) \;arafﬁns (t()i) Olefins
. e e i i :
he net minimum ﬂuidizationev;gg:;nl\td types of fluidization. Explain wh f | R
. Menti i 1 n w i 4
nt heat ¢ | (I i thet on the different applications of?ltuilcsji;:i:iz[:i ra controlled nuclear reaction, the multiplication factor must be
e termin ; . 3
, 2800 kg/m?) falling ian] ng TR limestone PG T § :1 (d) ?‘llone of these
\ er at 30 °C. The viscosity of iameter 0.08 mm(d¢* ; '
i (d) Explain the signi of water is 10-3 Pascal sec: ;
significance of void fraction duri slatile matter in coal is determined by heating the coal sample in muffle furnace
uring flow of fluid through packed ped at 800°C for 10 min (b) at 850°C for 9 min
9.(a) Explain the signif . 31 ¢ at 900°C for 8 min - (d) at 925°C for 7 it
ignificance of .
turbulent flow and obtain anﬂ;e COnC(:zpt of Prandtl’s mixing le X Cetane number is highest for
(b) The air s f xpression for the mixing length g theory | () Aromatics (b) Paraffins
is flowi ; : ;
vcfelocity of 0.1 n:‘/‘g g:’:; fh cylinder of diameter 50 mm and v e (@ o
of the cyli G e total d and infini Wi i
ol tcoy:)n;der if the total drag coe ;gcgi'e‘-;htgar drag and pressure drlate Ienft 2, ot ‘he cold weather performanceé of a fuel is indicated by its
.2. Take density of air as 1.25 kg /ifqual to 1.5 and shear gg; coeffi® Calorific value (b) Pour point
: ; ) Flash point d) Smoke point.
CHEN 2102 . [€) Flash poin (d) Smoke poin
6+0°
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