Tapered Spacing Design Solution
Why do we need tapered spacing?

Tapered spacing will eliminate the existence of pressure recovery. Pressure recovery occurs due to low flow rate in the end section of the inlet manifold, which causes higher pressure difference between in and outside of the manifold. This ultimately causes higher flow rate out of the ports on the end compared to the beginning section of the manifold. However, if we have more ports towards the end of the manifold, we will be able to force a uniform flow out of these ports by balancing out the flow through the manifold. 
How do we calculate spacing?
The pressure recovery results suggest a simple solution.  Specifically, modifying the regular spacing of outlets can modified to create even flow across the tank using the formula:

Δxi = Δxaver*((NQi)/Qt)
Where:

Δxi = spacing of orifice i

Δxaver = average outlet spacing (from design tool)

Qt = Total flow through the manifold

N  = Number of orifices  

Qi = calculated flow through orifice i (from pressure recovery calculation)  

Example Calculation:
	Assume Agua Clara tank with 3 liters/second total flow and 6" manifold.

	180.00 liters per minute  

	180000 cm3/min (approx pump capacity cm3/min average per orifice) 

	182 cm2 pipe cross section (Assume manifold internal diameter is 6") 

	987.3 cm/min resultant average velocity 

	16.5 cm/sec Velocity before first outlet 

	0.165 m/sec  (Full Scale Condition) 

	Assume head starts at 0.4 cm (if uniform, should be about 0.35 per orifice flow formula and Vmax2 pressure factor is about 0.14 cm).

	Assume the tube has 15 holes, 20 cm apart on center, each 4 cm in diameter.
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	Orifice
	V (m/s)
	V2/2 (m2/s2)
	Velocity head loss (cm)
	~P at orifice (cm)
	Calc flow (cm3/sec)
	Hole Separation to Balance (cm)

	

	1
	0.165
	0.01361
	1.39E-01
	0.261
	173.3
	17.3

	2
	0.154
	0.01186
	1.21E-01
	0.279
	179.2
	17.9

	3
	0.143
	0.01022
	1.04E-01
	0.296
	184.4
	18.4

	4
	0.132
	0.00871
	8.89E-02
	0.311
	189.2
	18.9

	5
	0.121
	0.00732
	7.47E-02
	0.325
	193.5
	19.3

	6
	0.110
	0.00605
	6.17E-02
	0.338
	197.3
	19.7

	7
	0.099
	0.00490
	5.00E-02
	0.350
	200.7
	20.1

	8
	0.088
	0.00387
	3.95E-02
	0.360
	203.7
	20.4

	9
	0.077
	0.00296
	3.03E-02
	0.370
	206.3
	20.6

	10
	0.066
	0.00218
	2.22E-02
	0.378
	208.5
	20.8

	11
	0.055
	0.00151
	1.54E-02
	0.385
	210.3
	21.0

	12
	0.044
	0.00097
	9.88E-03
	0.390
	211.9
	21.2

	13
	0.033
	0.00054
	5.56E-03
	0.394
	213.0
	21.3

	14
	0.022
	0.00024
	2.47E-03
	0.398
	213.9
	21.4

	15
	0.011
	0.00006
	6.17E-04
	0.399
	214.4
	21.4


There needs to be close holes in the beginning of the manifold to minimize pressure difference between the beginning and the end section of the manifold. 
