[bookmark: _GoBack] EQUAL DISTRIBUTION OF INCOMING WATER OVER THE WIDTH OF A TANK USING CONSTANT CROSS SECTIONAL AREA INLET CHANNEL
(EQUAL FLOW DISTRIBUTION WITH SUBMERGED ORIFICES)

Reference: (p. 3-45 Huisman, Sedimentation)

For equal distribution using calibrated openings and without decreasing the flow area (narrowing inlet channel), the water has to be subjected to head losses (by using small calibrated openings) which are large compared with the variation in piezometric level which rises due to recovery of velocity head. The water in the distribution channel flows through submerged orifices.



							      	      Inlet distribution channel
	     Vi=inlet velocity	      V			Ve= end velocity


		   1   	   2	   3	      ...	          n	(n) calibrated openings


								      Filters, sediment tanks or one 
				   L				       sedimentation tank


		  EGL
									Water level in the 

		    HGL	Z			      Ze		distribution channel
		Zi
									Water level in the tanks in 									which water is distributed 	       level (1)			  level (1)				equally (level 2)
				     Z	  level (2)
								Zi is difference in level (1) and 
At any cross section						level (2) at inlet and to limit the 
								Variation in discharge to 5%,
								Zi>10 ∆

∆ = Rise of piezometric level = Ze – Zi 		....................................................(1)

The piezometric level rises due to recovery of the velocity head.


	.......................................................................................(2)

 = Friction coefficient = 0.04
DH = Hydraulic diameter of inlet channel = 4 RH

 = Loss of velocity head due to friction


	= Loss of velocity head due to equal distribution.

The Piezometrik level rises due to recovery of the velocity head. 

From the 1st to the last opening the discharge will vary from (submerged orifice formula):


		...................................................................................................(3)
to

		...................................................................................................(4)

or from Eqn (1)


		.......................................................................................(5)

qi = Flow rate inside the first calibrated opening
qe = Flow rate inside the last calibrated opening
Ap = Area of openings

To limit the variation in discharge to 5%:


	


	


	

the allowable variation in the controlling head loss equals 10%:


		...............................................................................................................(6)


		...............................................................................................................(7)
			(The head less along the channel length (or gain in this case) is equated			  to head loss in the orifice pipe.)
Example:

Q = 0.5 m3/s, n = 30 openings
CD = 0.3 – 0.7,  = 0.04, L = 15 m
Fix the width of the channel to get a velocity that will not settle the solids.

		    (v ~ 0.6 m/s)
			         zi

			
	           H
				    qi
			
		         W




The flow in the distribution channel  0.6 m/s not to have settling. The channel  area = 

Then,

Let W = 0.7 m, H = 0.83/0.7 = 1.2 m


	

From Eqn (2)


	


	


	


	

	Thus, zi > 14.3 cm, the water height difference between the inlet distribution channel and the tank to ensure a flow of Q/n = qi.

Flow in openings, 


	


	

	DP = 20.6 cm

	Similarly for CD = 0.7, DP = 13.5 cm

Use
			z > 14.3			        z

          0.7m					or
   1.2 m


	Clifford Inlet				Stuttgarter Inlet

				The diameter of orifice must be small enough to have a head less 				....... the orifice of  14.3 cm, so that the water is distributed 				equally at  5%.
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