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INTRODUCTION

 WE have discussed Prismatic Channels in which bed slope 
and cross sectional shape do not change along channel length.

 Natural channels varies widely.
 But even man made channels may have to go transition due to 

engineering and economic considerations.
 For e.g. width of canal can be reduced when it crosses river or 

road, to reduce width of aqueduct or length of bridge.
 Reduction in width may be accompanied by raising or 

lowering of the bed to adjust the water level.
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SPECIFIC ENERGY

Total Energy

Assume datum coincides 
with channel bottom

E is specific 
energy

Specific Energy in a channel is defined as the energy per kg of water at any 
section increased w.r.t. channel bottom, Z = 0
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SPECIFIC ENERGY

In a channel with constant discharge, Q
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 where A=f(y)

Consider rectangular channel (A=By) and Q=qB
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3 roots (one is negative)

q is the discharge per unit width of channel

For a given Q and channel section E depends on y only
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SPECIFIC ENERGY VS DEPTH

Two asymptotes

(E-y) = 0 and y = 0

Because of 
assumption that 
ϴ is small the 
angle is 450

otherwise it will 
be different
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SPECIFIC ENERGY VS DEPTH
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SPECIFIC ENERGY VS DEPTH
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 Two possible depths at same specific energy: 

Alternate Depths.

 At 450 line E = y 

 P’R’ or P’R are velocity heads

 No y for E < Ec

 Ec is minimum specific energy

SPECIFIC ENERGY VS DEPTH
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For a rectangular channel

SPECIFIC ENERGY vs DEPTH

Critical depth of flow

So, Go to the E vs y curve

For minimum Specific Energy
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For any other shape of channels

SPECIFIC ENERGY vs DEPTH

For minimum Specific Energy

So , Condition for Critical Flow
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SPECIFIC ENERGY vs DEPTH

For any other shape of channels

D is Hydraulic Depth

So, 
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SPECIFIC ENERGY VS DEPTH

Froude number

Its dimensionless number

Inertia Force = mass x acceleration = ρ . AV . V = ρ. l2. V2     in form of dimension 

Gravitational Force = mass x acceleration = ρ . AV . g = ρ. l3. g         in form of dimension 

So, D is hydraulic Depth
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SPECIFIC ENERGY VS DEPTH

More general definition of Fr 2
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SPECIFIC ENERGY VS DEPTH

y1 < yc
V1 > Vc Fr > 1    supercritical region

y’1 > yc
V’1 < Vc Fr < 1    subcritical region
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SPECIFIC ENERGY VS DEPTH
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DISCHARGE   as   VARIABLE
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EX.  ALTERNATE DEPTH AND FROUDE NUMBER
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CALCULATION OF CRITICAL DEPTH



21

SECTION FACTOR Z

FIRST HYDRAULIC EXPONENT M
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TRANSITIONS

A transition is an open-channel flow structure whose
purpose is to change the shape or cross-sectional area of
the flow. The design objective is to avoid excessive energy
losses and to minimize surface waves and other
turbulence.



23

TRANSITIONS

CHANNEL WITH A HUMP – Subcritical Flow

If no loss of energy

E1 =  E2
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TRANSITIONS

CHANNEL WITH A HUMP – Subcritical Flow
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TRANSITIONS

CHANNEL WITH A HUMP – Subcritical Flow
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TRANSITIONS

CHANNEL WITH A HUMP – Subcritical Flow



27

TRANSITIONS
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TRANSITIONS WITH CHANGE IN WIDTH
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TRANSITIONS WITH CHANGE IN WIDTH
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30

TRANSITIONS WITH CHANGE IN WIDTH
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TRANSITIONS WITH CHANGE IN WIDTH
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ASSIGNMENT -3

TODAY’S DEAL

SOLVE ANY 10 UNSOLVED QUESTIONS FROM 

THE CHAPTER : ENERGY DEPTH RELATIONSHIP

LAST DATE: 11TH OCTOBER 2020, SUNDAY

MAIL TO : hhmc2021@gmail.com
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THE END


