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4.2 : HYDRAULIC SIMILARITY
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4.2.1 : Hydraulic Scale Model

A model is a representation of a 

physical system

that may be used to predict the 

behavior of the system in some 

desired 

respect. 

The physical system for which the 

predictions are to be made is 

called the prototype.

a) Undistorted Model
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Models which are geometrically similar to their prototypes.

� Linear dimensions (horizontal & vertical directions) are similar 

in ratios.

EXAMPLE 4.4  (Undistorted Method)

1. A model of spillway is constructed to a scale of 1:30 in a flume. The length of

the spillway is 30m. If the discharge over the spillway at the head of 6m is

443.6m3/s, calculate the corresponding head and discharge of the model

required for this model study.

2. A dam 35m long is to discharge water at the rate of 114m3/s under the head

of 2.7m. Find the length of the model and head of water if the supply available

in the laboratory is 30L/s.
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b) Distorted Model
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A diversion weir 240m long has discharging capacity of 250m3/s under a

head of 1.2m. A model of the weir is to be constructed in laboratory where

the available channel is 3m wide and 500mm deep. Design the suitable model

for the weir, if the water available in the laboratory is 25 L/s.

EXAMPLE 4.5  (Distorted Method)

Models which are geometrically not similar to their prototypes.

� Linear dimensions (horizontal & vertical directions) are different  

in ratios.
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4.2.2 : Types of Similarity

The ratio of the corresponding linear dimensions of a model and

a prototype are equal:

Lr = Lm / Lp

Where:

Lr = length ratio

Lp = length prototype

Lm = length model

a) Geometric Similarity
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b) Kinematic Similarity

Similarity of motion in a model and prototype:

Vr = Vm / Vp

where :

Vr = velocity ratio

Vp = velocity prototype

Vm = velocity model
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c) Dynamic Similarity

Similarity between forces in a model and prototype:

Fr = Fm / Fp

Where:

Fr = force ratio

Fp = force prototype

Fm = force model
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EXAMPLE 4.6

A prototype of a volume of 1000m3 is investigated by a hydraulic model

1.0m3 in volume. If the length of the model is 2.25m, what is the length

of the prototypes?

Solution:

Vr = Lr3 = Vm/ Vp = 1/1000

Where Vr is the volume ratio of the model volume to the prototype

volume. Therefore,

Lr = 1/10

Lr = Lm/ Lp = 2.25 /Lp

Lp = 2.25 x 10 = 22.5m
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