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a) Sketch Velocity and shear stress distribution for
laminar flow through pipe. Also write mathematical
f-qnation for them.

[4] [4] [3]

bfApiate of length 0.5 m and width 0.25 m is placed
longitudinally in a fluid of specific gravity 0.9 and of
kinematic viscosity one stoke. If the fluid is moving with
a velocity of 5 m/s, then determine (i) friction drag on the
plate, (ii) thickness of boundary layer and (iii) shear
stress at the trailing edge of the plate. Use Blasius
solution

[6] [4] [3]

OR

c) Two parallel plates are 5 mm apart and a steady
laminar flow of oil is occurring between them. If the
pressure drop is 10 kPa per meter length of the plates and
viscosity of oil is 0 06 Ns/m^ , then calculate (i) the
discharge per meter width, (ii) maximum shear stress and

(iii) maximum velocity of flow

[6] [4] [3]

_

Q.2 a) Compare Francis and Kaplan turbine based on
1) Head

2) Type of flow,

3) Specific speed

4) Discharge

[4] [5] [2]



u\ —- m. It
eiton wheel working under a head oon rr

at 220 rpm.
of velocity as

0 98TnH i) Wheel"  and overall efficiency as 85%- DgCet^
diameterji) diameter iii) jgt ratio.

c) TheTJSb^j^g^g^of a KapiSTturbi^ ^The
head of 15 mis 0.3 times the diameter •
turbine is running at 90 rpm and the Vef
outlet IS zero. If the vane angle of the e?ttf^ ^
runner at outlet is 15° and the flow mio i^ .

determine (i) the diameter of runner, (ii) tb^
boss and (iii) discharge through the runftef;.

a) Discuss the cavitation phenomenon eixid
cavitation on the performance of pumpg.
b) The external and internal diameters of th®
centrifugal pump are 0.4 m and 0.2 m, ^ u ^
centrifugal pump runs at 1200 rpm and its ®
exit are set back at an angle of 25°. If a ^
flow through the impeller is maintained at ®u
determine (i) the inlet vane angle, (ii) atlgl^ made by
absolute velocity at the outlet and (iii) vvofh^ ^ ^
impeller per unit weight of water.

OR

c) A three stage centrifugal pump delivers
rate of 0.06 mVs. Each impeller is 0.42 m if "Mameter ̂ d
0.024 m wide at the outlet. The speed of the impellers is
950 rpm. The vanes are curved back at the outlet at an
anglcof 45° and reduce the circiunferential utea by 10%.
The overall efficiency is 78% and the tnanonietric
efficiency is 88%. Determine the head generated and the
power consumed
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Note: [BT level - 1: Remember 2: Understand 3: Apply 4: Analyze 5: Evaluate

6: Create]


