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Oblique weirs are used in open channels to obtain, due to its extra length greater discharge than with weirs at right angles with the direction of the flow. But the spill over the crest of the weir does not take place in de direction of the flow nor at right angle with the weir, but between those directions forming an angle 
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with the perpendicular to the weir

Therefore the apparent gain due to the greater length of the oblique weir is smaller, as the theoretical flow must by multiplied by the cosine of said angle.

To work out the value of such angle, let us consider the case of a wide channel of horizontal bed, depth 
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 and a flow 
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 per unit with. The weir wall forming an angle 
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 with the direction of the flow, being h the depth of the approaching flow over the crest of the weir.

Lets consider a control volume made by two vertical planes in the direction of the flow AA’, BB’. The wall of the weir AB and a plane A’B’ parallel to the weir wall, but far upstream were the weir does not affect the flow, there the free surface is horizontal and the pressure distribution hidrostatic. The separation between AA’ and BB’ is made equal to the unity and the flow along the volume is therefore the unit flow 
[image: image5.wmf]q

.

The weir flow may by consider as frictionless and therefore the force acting on AB must by perpendicular to the weir wall. The forces acting over AA’ and BB’ are opposites with the some value so its cancel each other, and de force on A’B’is hydrostatic, that is perpendicular to A’B’ and therefore perpendicular to the weir wall

Therefore the total force acting over the volume of control has no component along the wall of the weir, and using the theorem of momentum the same must happen to de total flow of momentum.

The flow of momentum in AA’ and BB’ are nil, in A’B’is 
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 in the direction of de flow and over the crest of the weir 
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 in the direction of the angle 
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, being 
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 the channel velocity and 
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 the mean velocity on the “vena contracta” over the weir crest. The coefficient of momentum is very close to the unity in A’B’ and the one in AB can be included in the empirical coefficient 
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 to be used later.

The momentum equation gives (
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is the density):
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Leading to
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It is assumed that over the weir the flow lines take the direction of the angle 
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 and we are not considering the lateral contraction due to the channel walls

The weir discharge, per unit length of weir, is the contracted depth 
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 times the component perpendicular to the weir of the velocity 
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.
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The flow in the channel must be greater due to the obliquity of the weir:
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From (1)
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         And introducing this value in  (2) we finally obtain:                    
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From were the angle 
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 can be found, since 
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,
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, and 
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 are known and 
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 is an experimental value depending on the type of weir.
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As  ch/y is smaller that one    
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   is smaller that 
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, and de direction of the spill is between the flow and the perpendicular to the weir as it was assumed.

The flow per unit length of a strait weir is 
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 and therefore the gain 
[image: image31.wmf]l

 of the oblique weir after (2) is: 
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     And using (4) results:
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 INCRUSTAR Equation.3  [image: image34.wmf]a
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Which logically gives one for straight weir and is smaller tan one for any other 
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angle. Therefore theoretically the obliquous weir alwais gives a gain of flow. When ch/y is very small the gain is maximum and the spill takes place almost at right angels with the weir. 

All the formulae we have obtained are not valid for 
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 and therefore can not be applied to the lateral weir.
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