In viscous flow fluid particles move along straight parallel paths in layers.
Itoccurs at low velocity and viscous force predominates inertial force.

REYNOLD’S NUMBER (Re)
r - Inertiaforce _pvd | Here,p =Density
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NATURE OF FLOW ACCORDING TO REYNOLDS NUMBER FOR
PIPE AND OPEN CHANNEL FLOW

The limiting values of Reynold’s Number corresponding to which flow is
Laminar is given by:

Flow Condition Pipe flow Open channel flow
Laminar Flow Re < 2000 Re < 500
Transitional Flow | 2000 < Re < 4000 | 500 < Re < 1000
Turbulent Flow Re > 4000 Re > 1000

ENTRANCE LENGTH (Le)

The length of pipe from its entrance upto the point where flow attains fully
developed velocity profile and which remains unaltered beyond that known
as entrance length.

The entrance length required to establish fully developed laminar flow is
given by

Le
E = 007 Re \/'
The entrance length for fully developed turbulent flow is given by
Le
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LAMINAR FLOW THROUGH CIRCULAR PIPE

(HAGEN-POISEULLE FLOW)
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e The maximum velocity occurs at y = 5 and it is given by,
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* Velocity distribution
r is the distance measured from axis
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e Discharge (Q) through a pipe

MOMENTUM CORRECTION FACTOR (B)

Q#AV, because V' is changing Itis defined as the ratio of momentum/sec based on actual velocity to
the momentum/sec based on average velocity.

e Heigen-Poiseulle equation, for viscous flow

e _1§ I 2. dA V = Average velocity
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( ) 4 u = Local velocity at distance r
e 128p \ax ) e For laminar flow, B = 1.33 |

, U e Forturbulent flow, B =1.2
Mean velocity = —max
’ KINETIC ENERGY CORRECTION FACTOR (o)
* The maximum velocity occur at axis. It is defined as the ratio of kinetic energy/second based on actual
* The point where local velocity is equal to mean velocity is velocity to the kinetic energy/second based on average velocity.
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