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Example(1) 

Water flowing through a pipe of 20 cm I.D. at section 1 and 10 cm at section 2 The 

discharge through the pipe is 35 lit/s. The section 1 is 6 m above the datum line and 

section 2 is 2 m above it. If the pressure at section 1 is 245 kPa, find the intensity of 

pressure at section 2. Given that ρ = 1000 kg/m3, μ= 1.0 mPa.s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example (2) 

A conical tube of 4 m length is fixed at an inclined angle of 30° with the horizontal 

line and its small diameter upwards. The velocity at smaller end is (u1 = 5 m/s), while 

(u2 = 2 m/s) at other end. The head losses in the tub is [0.35 (u1-u2)2/2g]. Determine 

the pressure head at lower end if the flow takes place in down direction and the 

pressure head at smaller end is 2 m of liquid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example (3) 

Water with density ρ = 998 kg/m3, is flowing at steady mass flow rate through a 

uniform-diameter pipe. The entrance pressure of the fluid is 68.9 kPa in the pipe, 

which connects to a pump, which actually supplies 155.4 J/kg of fluid flowing in the 

pipe. The exit pipe from the pump is the same diameter as the inlet pipe. The exit 

section of the pipe is 3.05 m higher than the entrance, and the exit pressure is 137.8 

kPa. The Reynolds number in the pipe is above 4,000 in this system. Calculate the 

frictional loss (F) in the pipe system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example (4) 

A pump draws 69.1 gal/min of liquid solution having a density of 114.8 lb/ft3 from 

an open storage feed tank of large cross-sectional area through a 3.068″I.D. suction 

pipe. The pump discharges its flow through a 2.067″I.D. line to an open over head 

tank. The end of the discharge line is 50′ above the level of the liquid in the feed 

tank. The friction losses in the piping system are F = 10 ft lbf/lb. what pressure must 

the pump develop and what is the horsepower of the pump if its efficiency is η=0.65. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example (5) 

98% H2So4 is pumped at 1.25 kg/s through a 25 mm inside diameter pipe, 30 m long, 

to a reservoir 12 m higher than the feed point. Calculate the pressure drop in the 

pipeline. Take that ρ = 1840 kg/m3, μ= 25 mPa.s, e = 0.05 mm. 
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Fittings Kf Le/d 

45° elbows (a)* 15 0.3 
90° elbows (standard radius) (b) 30-40 0.6-0.8 
90° square elbows (c) 60 1.2 
Entry from leg of T-piece (d) 60 1.2 
Entry into leg of T-piece (d) 90 1.8 
Unions and couplings (e) Very small Very small 
Globe valves fully open 60-300 1.2-6.0 
Gate valves: fully open 7 0.15 
3/4 open 40 1 
1/2 open 200 4 
1/4 open 800 16 
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Special types of pumps: 

1-Peripheral 

 

 

 

 

 

 

 

 

 

 

2-Gas Lift Pump 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3-Jet Pumps 
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