
Whereas the major loss of energy or head is due to friction, the minor loss of energy 

(or head) includes the following cases: 

1. Loss of head due to sudden enlargement, 

2. Loss of head due to sudden contraction, 

3. Loss of head due to an obstruction in the pipe, 

4. Loss of head at the entrance to a pipe, 

5. Loss of head at the exit of a pipe, 

6. Loss of head due to bend in the pipe, and 

7. Loss of head in various pipe fittings. 

12.4. MINOR ENERGY LOSSES 

12·4·1 Loss of Head due to Sudden Enlargement 
Fig. 12·4. shows a liquid flowing through a pipe which has sudden enlargement. Due to sudden 
enlargement, the flow is decelerated abruptly and eddies are developed resulting in loss of 
energy (or head). 
Consider two sections 1 – 1(before enlargement) and 2 – 2 (after enlargement). 





Example 12.8. At a sudden enlargement of a water main from 240 mm to 480 mm diameter, the 
hydraulic gradient rises by 10 mm. Calculate the rate of flow. 





Example 12.9. A horizontal pipe 150 mm in diameter is joined by sudden enlargement to a 225 
mm diameter pipe. Water is flowing through it at the rate of 0·05 m3/s. Find: (i) Loss of head due 
to abrupt expansion, (ii) Pressure difference in the two pipes, and (iii) Change in pressure if the 
change of section is gradual without any loss. 





12·4·2. Loss of Head due to Sudden Contraction 

Due to sudden contraction, the stream lines converge to a minimum cross-section 
called the vena-contract and then expand to fill the downstream pipe (Fig. 12·5.) 



Example 12.13. A horizontal pipe carries water at the rate of 0·04 m3/s. Its diameter, which is 
300 mm reduces abruptly to 150 mm. Calculate the pressure loss across the contraction. Take 
the co-efficient of contraction = 0·62. 





Example 12.15. When a sudden contraction is introduced in a horizontal pipeline from 500 mm diameter 
to 250 mm diameter, the pressure changes from 105 kN/m2 to 69 kN/m2. If the co-efficient of contraction is 
assumed to be 0·65, calculate the water flow rate. Following this if there is sudden enlargement from 250 
mm to 500 mm and if the pressure at the 250 mm section is 69 kN/m2, what is the pressure at the 500 mm 
enlarged portion ? 







12·4·3 Loss of Head due to Obstruction in Pipe 

Refer to Fig. 12·7. The loss of energy due to an obstruction in pipe takes place on account of 
the reduction in the cross-sectional area of the pipe by the presence of obstruction which is 
followed by an abrupt enlargement of the stream beyond the obstruction. Head loss due to 
obstruction (hobs.) is given by the relation: 
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where, A = Area of the pipe, a = Maximum area of obstruction, and 

V = Velocity of liquid in pipe. 

 

12·4·4 Loss of Head at the Entrance to Pipe 

Loss of head at the entrance to pipe (hi) is given by the 

relation :             𝒉𝒊 = 𝟎. 𝟓 
𝑽𝟐

𝟐𝑮
  

where, V = Velocity of liquid in pipe. 



12·4·5 Loss of Dead at the Exit of a Pipe 

Loss of head at the exit of a pipe is denoted by h0 and is given by the relation: 

𝒉𝒐 =  
𝑽𝟐

𝟐𝑮
 

where, V = Velocity at outlet of pipe. 

 
12·4·6 Loss of Head due to Bend in the Pipe 
In general the loss of head in bends (hb) provided in pipes may be expressed as: 

𝒉𝒐 = 𝒌 
𝑽𝟐

𝟐𝑮
 

where, V = Mean velocity of flow of fluid, and 
and, k = Co-efficient of bend; it depends upon angle of bend, radius of curvature 
of bend and diameter of pipe. 
 
12·4·7 Loss of Head in Various Pipe Fittings 
The loss of head in the various pipe fittings (such as valves, couplings, etc.) may 
also be represented as : 

𝒉𝒇𝒊𝒕𝒕𝒊𝒏𝒈 = 𝒌 
𝑽𝟐

𝟐𝑮
 

where, V = Mean velocity flow in the pipe, and k = value of the co-efficient; it 
depends on the type of the pipe fitting. 



12.6. PIPES IN SERIES OR COMPOUND PIPES 

Fig. 12·15 shows a system of pipes in series. 





Example 12.22. Three pipes of diameters 300 mm, 200 mm and 400 mm and lengths 450 m, 255 m and 
315 m respectively are connected in series. The difference in water surface levels in two tanks is 18 m. 
Determine the rate of flow of water if co-efficients of friction are 0·0075, 0·0078 and 0·0072 respectively 
considering: 
(i) Minor losses also, and  (ii) Neglecting minor losses. 




