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1) Quostion ~ 1 is compulsory. Answer any three questions from remaining.
2) Assume data if necessary and speclfy the assumptions clearly,
3) Draw neat sketches wherever required.

4) Anawer to the sub-questions of an individual question ghould be grouped and
written together 1.e. one below the other,

1. (n) A person holds her hand out of an open car window while the car drives thzouzh (03]
atill air at 65 mph(104.607 km/h). Under standard atmospheric conditions, what
s the maximum pressure on her hand? What would be the maxirnum pressure if
the “car” were an Indy 500 racer travelling 220 mph(354.056 km/h)7

(b) Fxplain differcnt ne n-Newtonian fluids with shear stress vs shear rate diagram. (05]
(c) Using differential analysis show that p = hpg if fluid is in hydrostatic equilibrium. [05]
(d) Discuss NPSH required and available for centrifugal pump. [05]

2. (a) Oil of specific gravity 0.83 flows in the pipe shovn in Figure Lelow. If viscous effects [10]
are neglected, what is the flowrate in LPS? |
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(b) What diameter orifice Lole, d. is needed if under ideal conditions the flowrate [10]

through the orifice meeier fitted in 2 in. ID pipe is to be 113.562 lit/min of seawater
with pressure diference between upstream and downstream tapping of orifice meter
is 2.37 Ib/in®? The discharge coefficient(Cd) is assumed to be 0.63.

1

3. (a) Water flows at a rate of 0.04 m3/s in a 0.12 m diameter pipe that contains a [10]
sudden enatraction to a 0.06 m diameter pipe. Determine the pressure drop across
the roctraction section How much of this pressure difference is due to losses and
how anuch is due to kinetic energy chanpes? Take K. — 0.4

(b) A centrifugal pump having an impeller diameter of 1 m is to be constructed so (10]
‘hat it will supply a bead rise of 200 m st a flowrate of 4.1 m>/s of water when
operating at a specd of 1260 rpm. To study the characteristics of this pump, a

1 /5 scale, geometrically similar model operated at the same speed is to be tested

in the laboratory Determine the required model discharge and head rise. Assume
¢ cfficienc, (and therefore the

that both model and prototype operaie writh the samc it

same specific speed).
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4. (a) Oil (specific weight = 8900 N/m?, viscosity = 100cP) fows through a horizontal [15
e i23-pilm-diameter tube as shown in figure below. A differcutial U-tube manometer |
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is used‘:_tr;"f:}mé_asure the pressure drop along the tube. Determine the range of values
for h for laminar flow:
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(b) Draw neat sketches of any five types of agitators. | " [05.

5. (a) Two large plane surfaces are 2.4 cm apart. The space between the surtaces is filled [15]]

with glycerin. What force is required to drag a very thin plate.ui surface are 0.5
m? between the two large plane surfaces at a speed of 0.6 m/s#if:

»

i. the thin plate is in the middle of the two plane surfacea; and
ii. the thin plate is at a distance of 0.8 cm from one pZi_;;He plane surfaces?
Take, the dynamic viscosity of glycerin is 8.10 x IQ‘i“"-i';i:s/ma. .
(b) Explain constriction of Glcbe valve with neat g}:é_tiéhf [05];
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_ 6. (a) Beginning with Euler’s equation derive Be:gn:ﬁ’l_fﬂi’s equation for adiabatic flow. [10
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(b) Derive an equation for terminal setthﬂil*é—vemmty of spherical particle in fluid. - ~[10]
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