FLUID MECHANICS-I1
(6'" Term B.Sc. Civil Engineering)
(Session-2014)

Teacher Incharge: Prof, Dr. Habib-ur-Rehmapy

Assignment No, 3

(Reaction Turbines)

Solve the following numerical problems.

Q. No.1. An inward flow reaction turbi

Q. No.2.

Q. No.J.

Q. No.4.

Q. No.S.

Q. No.6.

Q. No.7.

! ne, having a i
velocity of flow at oot 1o 10 g an external dia of 1.50 m runs at 400 r.p.m. The

i m/s. If the guide blade angle is 15°, find (a) th
vgloEuy of water (b) the v_elucity of whirl at inlet (c) the inlet var;c angl(e)of fhzbriur:::;
(d) the relative velocity at inlet. (38.64 m/s, 37.32 m/s, 59.42°, 11.61 m/s).

An :nwarq flow reaction turbine has outer and inner diameters of wheel as | m and 0.5
m. respectively. The vanes are radial at inlet and the discharge is radial at outlet and
waler enters the vane at an angle of 10°. Assuming the velocity of flow to be constant,

and equal to 3 m/s, find (i) the speed of the wheel (ii) the vane angle at outlet. (325
r.p.m, 19.44°),

An inward flow reaction turbine has external and internal wheel diameters as | m and
0.5 m respectively. The water enters the wheel with a velocity of 30 m/s at an angle of
10°. The width of wheel at inlet and outlet is 150 mm and 300 mm respectively. The
vane angle is 90° at inlet and 25° at outlet. Determine (a) the tangential velocity of the
runner at inlet (b) absolute velocity of water at outlet. (29.54 m/s, 6.33 m/s).

A Francis turbine working under a head of 14 m, has guide blade angle of 20° and vanes
are radial at inlet. The ratio of inlet and outlet diameters is 3 to 2. The velocity of flow of
water at exit is 4 m/s. Assuming velocity of flow to be constant, determine the peripheral
velocity of water at inlet and the vane angle at outlet. (10.98 m/s, 28.65°).

i i develops 50 000 h.p. with an
A Kaplan turbine operating under a net head of 20 m, develop .
m.*v:ralllJ efficiency of 86 %. The speed ratio 0.46 and flow ratio is 0.6. The hub dlamete(;
of the wheel is 0.35 times the outside diameter of the wheel. Calculate diameter an

speed of the turbine. (5.2 m, 19 r.p.m.).
Prob. 14.3 (Daugherty), (85.80, 3394.11 KW, 212 r.p.m.)

Prob. 14.4 (Daugherty), (21.6 m/s, 4800 KW, 75 r.p.m.)
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