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Answer ALL questions '

PARTA— (10 x 2 =20 malks)

1. A clean tube of d1amete1 2.5 mm is immersed in a 11qu1d Wlth a coefflc1ent of
' surface tension as 0.4 N/m. The angle of contact of the liquid with the glass can
be assumed to be 135 degree The densﬂ:y of liquid 1513600 kg/m3. What would ~
be the level of the liquid in. the tube relative to the free sulface of the liquid
inside the tube'? :

State Bernoulli’s theerem _

What is meanﬁ by TEL and HGL‘? :

List the rf_linef losses in the pipe flow. _
7 Differehtiate'Dyﬁamic and-Kinematic similarities. ,
' State Buckmgham s theorem o
List the components ¢ of the centufugal pump

Under which condltmn negatlve slip oceurs.

Draw the velocity triangle for Pelton Wheel t_urbine.
10. l_ What is the funcilbien of a draft tube?
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12.
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14.
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._ (b)i

~ head of 8.5 m. The water enters the impeller without whirl and shock.

 The ihner diameter is 0. 95 m, and the vanes are set back at outlet at an
-angle of 45° and the area of flow which is constant from inlet to outlet of
the 1mpe11e1 is 0.6 m?. Determine the manometric effmlency of the pump;

‘ PART B — (b6 x 13 = 65 marks) J

The velomty dlstnbutlon of flow over a plate 18 par abohc Wlth veitex
30 cmn from the plate, where the velocity is 180 em/s. If the viscosity of the

fluid is- 0.9 Ns/m? find the velocity glachents and shear stresses at a
- distances of 0, 15 em and 30 cm from the plate. :

-O}:.

- Derive the continuity equation in cartesian coordinates. -

Prove that the maximum velocity in a cuculal pipe for viscous flow is

equal to two tlmes the average velocity of ﬂow

Derive an expression for the major loss in pipe flows.

Show by Rayleigh method of d_imensional analysis that the resistance R ‘
o the motion of a sphere of diameter D moving with uniform velocity V.

through. 'a fluid having density p and viscosity u -may be

" R= (p D? Vz) ¢ [———’;—DJ . Also show that fhé above expr_essiorn reduces to’
P

R=kuVD When the motlon' is thlough viscous fluid at low velocity,

: whele kis a rhmensmnless constant.

Qr

The performance’ of a spillway of a'pox.?vél project is to be studied by
means of a model constructed to a scale of 1:9 neglecting the v1scous and -

surface tension effect, determine the rate of flow in the model for a
prototype discharge of 1000 m?¥s and the dissipation of energy in the

- prototype hydraulic ]ump, if the jump in the model studles d1$51pates

294. 2W

Denve an explessmn f01 the pressure head due ‘to acceleration of the

plston of a reciprocating pump, assummg motmn of the p1ston to be -

s1mple harmonic.

Or
A centnfugal pump has. an impeller 0.5 m outer d1amete1 and when
running at 600 rpm discharges water at the rate of 8000 Ipm against a

the vane angle at inlet and the least speed at which- the pump commences

~the ka
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15.

-186.

(@)

"~ between-an impulse turbine and 1eact10n tulbme

)

()

®)

Compaxe and contrast the components veloeity t1a1ngles and wmkmg ‘

Or

- Draw and discuss the performance characteristic curves of turbines.

PART C — (1 x 15 = 15 marks)

A peltoﬁ wheel has a mean' buckét speed of 12 m/s and is supplied with

water at a rate of 750 Ips under a head of 35 m. If the buckets deflect the

_ jet through an angle of 160 degrees, find the power developed by the
. turbine and its- hydraulic efficiency. Take the coefficient of velocity as - -

0.98. Neglect friction inthe bucket. Also determine, the overall eff1c1ency
of the turbine 1f its mechanical eff101ency is 80%

_ or ,
D.etei:m-mé the efficiency of Kaplan turbine developing 3000 kW under a

‘net head of 5 m. It is provided with a draft tube with its inlet diameter

3'm set 1.6 m above the tail race. A vacuum gauge connected to the draft
tube indicates a readmg of 5 m of water ‘Assume a draft tube efflCLBIlC_Y :
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