2500m 4 bar DN560 PN4 pipe 2 liters/day/tree x20 pumping stations
Flowrate 28,000 m3/day rate Hrs delivery 8

Rate of flow through 517.2 mm (m3/s) 0.972222222
Velocity (m/s) u =Q/A 4.63
Hydraulic diameter - d,, - (m) 0.5172
Roughness of surface - k - (m) 0.000002
Kinematic Viscosity - v - (mz/s) 0.000001
friction Coeffient A 0.0095
Velocity (m/s)

head (m) loss Darcy eq h=A (I / dh) (u2 / 2g) 50.11
Renolds No. Re=udh/v 2,393,100
Pressure Drop (Pa) 492,643
Pressure Drop (Bars) 4.93
Hydraulic Power KW 480
Total Cost $0.09/kwh and elec. Pump eff 0.8% $8,645
7months watering cost $1,815,506
Total 3 year costs of pumping $5,446,518
Possible cost of Pump Stations $1,921,170
At pumping Stations a possible solar installation

Solar anticipated Power requirements kW 600
Cost of Panels $/Wp $2
Total Wp 750
No. Of 300 kWp Panels 2,001
Cost of Panels $ $450,274
Cost of 1 inverter 24V 75kW $15,000
No of Inverters 10.0
Total cost of Inverters $ $150,091
Area required m2 4,803
Framework costs $110,067
Wireing and Gyro etc $44,027
Costs for 1 solar installation $754,460
Cost of 20 installations $15,089,193
Backup power system Generator Kw

Fuel Cost 7 mths (0.3633 I/kWh @ $0.6/1 )

Total yearly running costs 1 year $0
Total running costs 4 years $0
Total Capital costs for Solar installation $17,010,364

Costs of project for pumping on main line 50km for 4  $17,010,364

Total power requiremets maximum per hour kW 12691
114 solar installations

costs of 114 x 10 KWp solar panels $2,280,000
Cost of 114 inverters $342,000
Cost of 40Kw UPS $570,000
Total power costs installation $3,192,000
Total solar panels required 300Wp 18,809
Cost of 10 MW Solar panel plant $ 20,000,000
Savings on solar costs by opening solar plant $7,053,429
Revenue to solar plant $4,232,057
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$2,054,396 only applicable if pumping for 11 hours or more per day

1" 12 13 14 15
0.707070707 0.648148148 0.598290598 0.555555556 0.518518519
3.37 3.08 2.85 2.64 2.47
0.5172 0.5172 0.5172 0.5172 0.5172
0.000002 0.000002 0.000002 0.000002 0.000002
0.000001 0.000001 0.000001 0.000001 0.000001
0.01 0.01 0.0105 0.0105 0.0105
27.90 23.44 20.97 18.08 15.75
1,740,436 1,595,400 1,472,677 1,367,486 1,276,320
274,286 230,476 206,201 177,796 154,880
2,74 2.30 2.06 1.78 1.55
194 150 124 99 81
$4,813 $4,045 $3,619 $3,120 $2,718
$1,010,809 $849,359 $759,900 $655,220 $570,769
$3,032,427 $2,548,076  $2,279,699  $1,965,661  $1,712,308
$777,919 $599,195 $494,847 $396,203 $322,127
243 187 155 124 101
$2 $2 $2 $2 $2
304 234 193 155 126
810 624 515 413 336
$182,325 $140,436 $115,980 $92,860 $75,499
$15,000 $15,000 $15,000 $15,000 $15,000
4.1 3.1 2.6 21 1.7
$60,775 $46,812 $38,660 $30,953 $25,166
1,945 1,498 1,237 991 805
$44,568 $34,329 $28,351 $22,699 $18,455
$17,827 $13,732 $11,340 $9,080 $7,382
$305,495 $235,309 $194,331 $155,592 $126,502
$6,109,908 $4,706,176  $3,886,611 $3,111,843  $2,530,042
243 187 155 124 101
$333,843 $342,858 $353,938 $340,059 $322,561
$333,843 $342,858 $353,938 $340,059 $322,561
$1,335,370 $1,371,431 $1,415,751 $1,360,237  $1,290,243
$6,887,827 $5,305,371  $4,381,458  $3,508,045  $2,852,170
$8,223,197 $6,676,802  $5,797,210  $4,868,283  $4,142,413
5546 4429 3777 3160 2697
$2,280,000 $2,280,000  $2,280,000  $2,280,000  $2,280,000
$342,000 $342,000 $342,000 $342,000 $342,000
$570,000 $570,000 $570,000 $570,000 $570,000
$3,192,000 $3,192,000  $3,192,000  $3,192,000 $3,192,000
9,877 8,481 7,666 6,895 6,317
$ 20,000,000 $ 20,000,000 $ 20,000,000 $ 20,000,000 $20,000,000
$3,704,060 $3,180,454  $2,874,747  $2,585,750  $2,368,733
$2,222,436 $1,908,272  $1,724,848  $1,551,450  $1,421,240
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