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(June 19,1999) © T
The head discharge relationship for a certain pump can be represented by the equation:
Hm=236-450Q

The pump is fixed 2.5 m above the water surface in a river and it discharges the water to a
level 10.5 m above the pump , suction and delivery pipes are15mand 950  m. respectively

and each pipe is 600 mm diameter. The pipes coefficient of friction is 0.005 . Neglect minor
losses, Estimate the suitable pump discharge and the power consumed (T}t = 83%).
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(May 27, 2000}

A 60 cm diameter impeller centrifugal pump has the following characteristics at 750 r.p.am:
Q (m3/sec) 0 0.012 0.018 0.024 0.030 0.036 0.042
Hm (m) 26 213 19.4 16.2 11.6 65 0.6

1 (%) 0 74 86 85 70 46 8

a] The pump is used to lift water over a vertical distance of 6.5 m by means of a 10 cm diameter
pipe , 65 m long, for which friction coefficient f = 0.005 find the rate of flow and the power
input to the pump. '

b] If a geometrically similar pump but 50 cm impeller diameter is used running at 900 r.p.m.
determine the discharge and the power consumed.
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(June, 11, 2002);
The characteristic of an axial flow pump running at 1450 r.p.m. is as follows:
Q(md/sec) O 0069 0115 0.138 0.18
H (m) 56 - 435 3.38 242 0
When such two pumps are connected in parallel the flow rate through the system is the same as
when they are connected in series. At what speed should a single pump run in order to deliver
the same volume ? If the overall efficiency is 85 %, find the power consumed in watfs. Assume

the system characteristic to be purely resistive and no static lift.
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(May 27, 2003 )3
A pump has the following characteristics when running at 1450 r.p.m:

[ Q (m?®/sec) 0 [ 033% | 0545 | 0650 075 0.8
H (m) 0 | 1| 10 | 7 | 3 D

A system is designed where the static lift is 5.0 m and the operating point is H=111m and
Q = 0.5 m3/ sec. Using the pump as above, the system is redesigned, the static lift is being the
same but the frictional and other losses increase by 40 % Find the new pump speed such
that the flow rate of 0.5 m3/sec can be obtained.
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(Tune 7, 2005)
A pump has the following characteristics when running at 1400 r.p.m :

Q (m?/sec)

0

0.335

0.545

0.650

0.75

0.8

H (m)

20

15

10

7

3

0

A system curve is given by the following
0.5 m3/sec. Using the pump as above, the
the same and the friction losses increase by 30 %.

equatior: H = 5 + 24.4 Q2 which gives a discharge of
system is.redesigned, that is the static lift is being
Find the new pump speed such that the

flow rate of 0.6 m3/sec and calculate the power consumed if the pump total efficiency at the
new operating point is 78 %.
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El-Mansoura Univergity Second Term Exam

Faculty of Engineering o * Hydraulics (2)
Dept. of Irrigation & Hydraulics  May 30, 2006
Third Year Civil Engmeenng _ _ Time Allowed:1.5brs -

Answer the foﬂomg questions. Any nussmg data can be reasnnably assumed. Iltustrate your
answers with neat skctches

Question (1): “

(a) A 1:10 model of boat is towed in water of kinematic viscosity IGJ'6 m? /sec.What should
be the speed of the model to simulate a speed of 4.0 m / sec, If'the resxstance isdueto:

(i) internal friction only ; and (ii) waves only?

Calculate the kinematic viscosity of the liquid in which the medel is tested i
due to both internal friction and waves are to-be'considered. - .

(b) Explam why distorted models of rivers are commonly used?

LA ’udal nver is bmlt to a horizontal scale 1:500anda vemcal scale,L‘

model.

. Question (II):

A reaction turbine is supplied with water ata rateggf 150 m
, runner chameter is 4. Sm at mlet and 3.0m atkax.ﬁfetlts vang angle is 5120" atmletAssunnng

Quesnon !IIII "". P
~ A propeller pump havmg exte r
delivers a discharge of 20" m*

If the S.H.P. —5200h.p, i

_ 'diameter) and the pump,s

.- Question (IV): = s { T
a) A centnﬁlgal of spe cific speest 4(1 and discharges 2501it / sec of water when.
A m The pump has a suction pipe of 300 mm diameter, 12 m long,and = -
O T;i:ﬁt‘:l M‘f‘“ 0.01.What is the maximuumoy hc1gh1:at which the pump could be' ek
i waiter level.( O, = 0.15, Pum =1.033 kg /am? , and Prapor =0.06 kg/cm?) ..
pumping station (Toshka project) has 2¢1cxad-cnntraﬂed, a]ustahl'e speed, .
vertical centrifugal- pumps arranged in two pam,llellmes, ( maximum speed = 2983 rpm), - i
18 of these pusips run continuously, 3 held forTeserve and 3 for maintenanceJthasa =
capacity of 1.2 Mm® /hr, The minimum and maximuny water levels at the pump house are 147 -
m asl and 178.5 m asl respetively.The water level inthe discharge ganal (Sheikh Zayed canal) -
is 201 m asl. The maxinmum efficiencies are 90 % and 80 % at maximum and minimum levels
respecnvely If the coordinates of the operating point at maximum speed are 57 m, and 16.7
m®/ sec, estimate for each pump at the maximum water level operation : (i) equation of the
system curve; (ii) the required pump speed ; and:(iii) the power consumed in watts at both
the maximum and mmnnum water levels
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