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Fluid Properties 

• Fig. 6.52 shows a 90° reducer-bend through which water flows. The pressure at the inlet is 210 kN/m2 (gauge ) where the cross-sectional 
area is 0.01 m2. At the exit section, the area is 0.0025 m2 and the velocity is 16 m/s. The pressure at the exit is atmospheric. Determine the 
magnitude and direction of the resultant forc

• Solution. Area at section 1-1, A1 = 0.01 m2

• Area at section 2-2, A2 = 0.0025 m2

• Velocity at the exit, V2 = 16 m/s.

• Discharge, Q = A2 V2 = 0.0025 × 16 = 0.04 m3/s.e on the bend.
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Fluid Properties 

• A 0.4 m × 0.3 m, 90° vertical bend carries 0.5 m3/s oil of specific gravity 0.85 with a pressure of 118 kN/m2 at inlet to the bend. The volume 
of the bend is 0.1 m3. Find the magnitude and direction of the force on the bend. Neglect friction and assume both inlet and outlet 
sections to be at same horizontal level. Also assume that water enters the bend at 45° to the horizontal.
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KINETIC ENERGY AND MOMENTUM CORRECTION FACTORS (CORIOLIS CO-EFFICIENTS)

• While deriving Bernoulli’s equation, it is assumed that the velocity distribution across a single stream tube is uniform. But if there is an 
appreciable variation in the velocity distribution (on account of viscous and boundary resistance) correction factors α and β have to be 
applied to obtain the exact amount of kinetic energy or momentum available at a given cross-section.

• Kinetic energy correction factor (α):

• ‘Kinetic energy correction factor’ is defined as the ratio of the kinetic energy of flow per second based on actual velocity across a section to 
the kinetic energy of flow per second based on average velocity across the same section. It is denoted by α.

• Let, u = Average velocity at the section LL,

• u = Local or point or actual velocity,

• dA = Elementary area, and

• A = Area of cross-section.

• For the velocity variation across the section LL of the

• stream tube the total K.E. for the entire section is given as:

α = 1 for uniform velocity distribution and tends to become greater than 1 as the distribution of velocity becomes less and less uniform.

• α = 1.02 to 1.15 for turbulent flows.

• α = 2 for laminar flow.

• It may be noted that in most of the fluid mechanics computations, α is taken as 1 without introducing much error, since the velocity is a 
small percentage of the total head.
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