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QUESTION BANK OF CHAPTER - 4

HYDRAULIC TURBINES

Program Name: Diploma in Mechanical Engineering
Name of Subject & Code : Fluid Mechanics and Machinery (313309)

Instructions: (1] lllustrate your answers with neat sketches wherever necessary.

Program Code: ME
Semester : THIRD
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Qg | e ieaan s Exam | Mapping
State the function of draft tube & list any four types of draft W24-1.d CO4- TLOLA
h tubes used in reaction turbine W25-1.d
' -R
S25-3.a
2. | State the need of surge tank in hydroelectric power plant W24-1.e C04-TLOA.2
) -R
5 | Define:: (i} Hydraulic efficiency (i) Mechanical efficiency w.r.t. CO4- TLO4.3
" | turbines S25-1.b B
. . CO4-
4. | Classify the water turbines S25-1.e TLO44-R
Previ P
Q-2. | Four marks questions. reviod co .0
s Exam Mapping
1 Draw the layout of hydroelectric power plant and classify the W25-3 d CO4-
" | turbines used in it. ' TLO4.2-A
2. | Discuss the factors considered for selection of turbine. W24-4.e CDA"_LLO{;'A
Explain with neat sketch construction, working principle and CO4- TLO4.3
3. ol . W24-5.a
velocity diagram of Kaplan turbine -A
A single jet Pelton wheel runs at 280 rpm under a head of 510
meter. The jet diameter is 200 mm, its deflection inside the
L bucket is 165° and its relative velocity is reduced by 15% due to W24-5 CO4- TLOA.5
* | friction. Determine - i) Water power ii) Resultant force on the i -A
bucket and iii) Overall efficiency. Consider mechanical losses =
3%, Co-efficient of velocity = 0.98 and speed ratio = 0.46
5 Draw and explain performance characteristics curves for W24-6.a | CO4- TLO4L.5
" | hydraulic turbine. W25-6.b -A
6. | Explain concept of cavitation in the turbine. S525-3.b s LLOELS
9 Find equation of force and work done for the impact of jet on $25.3 CO4- TLOA4.1
~ | moving vertical plate. e vl
8 A jet of water of diameter 35 mm moving with velocity of 30 m/s, CO4- TLOA.
" | strikes a curved fixed symmetrical plate at the centre. Find the S25-4.e -A
L force exerted by jet of water in the direction of jet, if jet is
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deflected through an angles of 135° at outlet of curved plate. If
the vane is moving with the velocity of 25 m/s in the direction of
jet, find out force exerted.

A jet of water having velocity of 15 m/s strikes a curved vane
which is moving with a velocity of 5 m/s in the same direction as
that of jet at inlet. The vane is so shaped that the jet is deflected
through 135°. The diameter of jet is 100 mm. Assume vane to be
<mooth. Find :— i) Force exerted by the jet on the vane in the
direction of motion. i) Output power of the vane iii) Efficiency of
vane.

W25-5.c

CO4- TLOA.T
-A

10.

A jet of water 80 mm diameter moving with a velocity 20 m/s,
strikes a stationary flat plate. Find the normal force on the plate
when - i) the plate is normal to the jet ii) the angle between jet
and plate is 30°. .

W25-4.b

CO4-TLOA N
-A

i

A pelton wheel is designed for following specifications : Shaft
power = 11772 kw, head =380 m speed = 750 rpm, overall
efficiency = 86%. If the jet diameter should not be exceed 1 6 th
the wheel diameter, determine wheel diameter, number of jets
required and diameter of jet. (Take speed ratio = 0.45)

W25-5.b

CO4- TLOA.3
-A

12.

Compare Francis turbine with Kaplan turbine

S25-6.a

C04- TLOL .4
-R

13.

A Pelton wheel has a mean bucket speed of 15 m/s and is
supplied with water at a rate of 0.8 m3/s under a head of 30 m. If
the bucket deflects the jet through an angle of 165°, find the
power developed by the turbine and its hydraulic efficiency. Take
the coefficient of velocity as 0.98. Neglect friction in the bucket.
Also determine the overall efficiency of the turbine, if its
mechanical efficiency is 80%

S25-b.c

CO4- TLOA.3
-A

14.

Explain with a neat sketch, the construction and working of
pelton wheel.

CO4-TLOA.3
-A

15.

A jet of water of diameter 60 mm moving with a velocity of 18
m/s, strikes flat plate, moving with a velocity of 6 m/s in the
direction of jet, at the center. Find - i} Thrust on plate in the
direction of jet. If the flat plate is replaced by the symmetrical
curved vane moving with the same velocity and the jet after
striking is deflected through an angle of 165° at outlet of curved
plate, find - i) Thrust on plate in the direction of jet, and iii) Work
done.

W24-5.b

CO4-TLOA.1
-A
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