
© Dr. A.B.M. Toufique Hasan (BUET) 1L-4 T-2, Dept. of ME ME 423: Fluids Engineering (Jan 2024)

ME 423: FLUIDS ENGINEERING
Dr. A.B.M. Toufique Hasan

Professor 

Department of Mechanical Engineering, 

Bangladesh University of Engineering and Technology (BUET), Dhaka

Lecture-02 (02/09/2024)

Hydraulics of Pipeline Systems 

toufiquehasan.buet.ac.bd
toufiquehasan@me.buet.ac.bd



©  Dr. A.B.M. Toufique Hasan (BUET) 2L-4 T-2, Dept. of ME ME 423: Fluids Engineering (Jan 2024)

Local losses / Minor Loss

A local loss / minor loss is any energy loss, in addition to that of pipe friction alone, caused by 
some localized disruption of the flow in valves, bends, and other fittings. 
The representation of these losses depends heavily upon experimental data. Minor losses are 
usually computed from the equation

in which V = Q/A is normally the downstream mean velocity. 

in which V1 and V2 are, respectively, the upstream and downstream velocities. 

In Eq. 2.27 the loss coefficient KL is unity for a sudden enlargement and takes on values 
between 0.2 and 1.2 for assorted gradual conical enlargements. 
The head loss for flow from a pipe into a reservoir is a special but important case of Eq. 
2.27, called the exit loss; in this case KL = 1 and V2 = 0, independent of the geometric 
details of the pipe exit shape.

For enlargements the following alternative formula applies:
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Local loss / Minor Loss

Figure 2.3 Local loss coefficient for a sudden 

contraction as a function of diameter ratio.
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Problem

(Example Problem 2.2)

A cast iron pipe connects two reservoirs. The line is 1200 ft long and has a diameter of 12 in. 
If it were to convey 8 ft3/s (cusec), what would be the frictional head loss for this pipe? Fluid 
is 60°F with a kinematic viscosity of ν = 1.2 x 10-5 ft2/s.
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Problem

(Example Problem 2.3)

The pipe in Example Problem 2.2 actually connects two reservoirs having a difference in 
water surface of only 20 ft, so that pipe is clearly incapable of conveying 8 ft3/s. Now a new 
pipe has been installed between the reservoirs. If it is made of welded steel and has a 
diameter of 18 in.

(a) If only pipe friction is considered, what is the new discharge?

(b) If local losses for a sharp-edged entrance, a fully open gate valve near the pipe exit, and 
the pipe exit itself are also considered, how much does the computed discharge change?

(c) If the gate valve in part (b) were only ¼ open, what would then be the discharge?

Fluid is 60°F with a kinematic viscosity of ν = 1.2 x 10-5 ft2/s.
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