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Abstract

This research aims to study how to design a water pump suitable for drip irrigation of
30 acres of agricultural land, powered by solar energy, calculations of water quantities
for the soil and determine its size for the soil in proportion to the depth of the well and
the type of plant. The study followed the trial and the descriptive method, as well as
the analytical method. The study found a design for a pump with a capacity of 50 hp
(37.5% kW), the power of solar panels is 45 kW, the power of the inverter is 45 kW

and the number of solar panels is 180 panels.
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Dedicated PV Array:
Sized to match pump and
required TDH & flow
Difference in Elevation:
From well head
to top of tank

(may be high voltage)

“ > Pump Controller:
With linear current booster
‘ (LCB), which optimises V & A
for pump

Well Depth:
To draw-down level;
affects total pipe
length & head

Submersible Pump:
DC-powered,
low-voltage
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Float Switch:
Prevents tank overflow

Pipe Run:
Length and friction loss

eﬁMH/

Tank or Cistern:

L o
affects TDH to get through periods

Total Dynamic Head of little sun
(TDH):
Total static head,
plus friction loss from
pipes, fittings, filters, etc.

Basic Components
of a PV-Direct Water
Pumping System
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PVC CLASS 40 IPS PLASTIC PIPE
Sizes %% in through 6 in. Flow 1 through 600 gpm.

SIZE L in 32 in 1in 1Ya in 1%
oD 0.840 1.050 1.315 1.660 1.9C
1D 0.622 0.824 1.049 1.380 1.61
Wall Thk 0.109 0.113 0.133 0.140 0.14
flow veadocity psi walocity psi wealocity psi velocity psi welocity
gpm fps loss fps loss fps loss fos loss fps

1 1.05 0.43 0.60 O.11 0.37 0.03 021 0.01 0.15

2 2.1 155 120 029 074 012 042 0.02 031

3 3.16 328 1.80 084 1.11 026 064 0.07 0.47

4 422 5.60 2.40 1.42 1.48 042 085 0.12 062

5 527 8.46 3.00 2.15 1.85 0.66 1.07 0.18 078

6 633 11856 360 302 222 093 128 025 092

7 738 1577 420 4.01 259 124 1.49 0.33 110

8 844 2020 4380 5.14 296 159 1.71 0.42 125

=) 249 2512 5.40 629 3.33 197 1.02 0.52 141

10 10.55 3054 5.00 7I7 3.70 2.40 214 0.63 1.57

11 11.60 36.43 6.60 27 £07 286 235 0.75 1.73

12 12.65 42380 721 10.80 £ 42 336 257 0.80 188

14 1476 5602 841 14.48 5.19 447 2990 1.18 220

16 16.87 7292 961 18.55 5.93 573 342 1.51 251

18 18.98 S0 69 10.81 23.07 667 713 385 1.88 283

20 21.09 11023 12.01 28.04 741 866 428 228 314

22 1321 33.45 8.15 1033 471 272 3.46

24 14,42 39.30 8.80 1214 514 320 377

26 562 4558 964 14.08 557 3.17 409
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ACSM1 Solar

Pump Drive 45 kw

Component choice T e L — e S—
Search: = Mumber of purmps ™ Control twpe
Unit price. |Numbel of purnps, |Ccmtn:|| |Ccmtn:|| type
11 kM FPPT-A0C inverter FPE11EH 2800 ac Solartech -~
15 kst FPPT-AC inverter AC5MT 15 kw440 W ac SBE
TE kA FPPT-AC inverter AC53255 T 15.0 kw440 WVac SBEB
15 KM FPPT-A0C inverter SDV00 Solar Pumping 15 kW Powser Electronics
15 kM FPPT-AC inwverter FE15kKH 3800 ac Solartech
18 kM FMPPT AL inverter FPE12KH 3800 ac Solartech
19 KM FMPFET-AC inverter ACS5M1 185 kw440 Wac &EBEB
19k FMPPT-AC inverter ACS53E55 Tri 18.5 kw440 WVac SBE
19 khay FPPT-AC inverter SDV00 Solar Pumping 125 kS Power Electronics
22 ke FPPT-AC inverter ACS5MMT 22 kw440 Wac SBEE
22 kM FMPPT-AC inverter SD700 Solar Purnping 22 khaw Poweer Electronics
22 kha FPPT-AC inverter PBE22KH 2200 ac Solartech
30 ks FPPT-AC inverter AC5kT 30 kw440 Wac SBEE
30 kM FMPPT-AC inverter SD700 Solar Purnping 30 kxS Poweer Electronics
30 KN FPPT-A0C inverter PBE20EH 2800 ac Solartech
3T ks FPPT-AC inverter AC5MT 37 kw440 W ac SBEE
3F kM FMPPT-AC inverter SDY00 Solar Purnping 37 khawr Poweer Electronics
37 KM FMPPET -AC inverter PBEIVEH 2800 ac Solartech
A5 kM FMPPT AL inverter SDY00 Solar Purnping 45 khaws Power Electronics
45 K FPPT-4C inwverter FE45kH 35800 ac Solartech i
55 kN FMPPT-AC inwverter SD700 Solar Purnping 55 kxS Power Electronics =5
BE | FPPT-AC inverter PBEEGEH 2200 ac Solartech
TE kM FMPFET-AC inverter SDV00 Solar Pumping 75 kw FPower Electronics
0 kN FMPPT-AC inwverter SD700 Solar Purnping 90 kxwS Power Electronics i
3 Mew Choose ‘

Regulata-rf{:onverhe"r Device for Pumping System

Device category  |MPPT-AC inverter

General Efficiency ] Commercial D ata ]

Dezcription ABB. ACSM1 45 kKW 440 Yac

Input z=ide [DC PV held) Purnp's def

400

bdinimum kPP Yoltage
b aximum MPP Yoltage
b aximum Array Woltage
b aximum Thput Current

FPower Threshold

Output [Pump driving]

Maominal output woltage

Maminal Output Pawer 45000 WS
Mominal Output Current 102 A
Efhciency

M aximal efficiency 98.0 £
European normalized ?
average efficiency : 9E5.0 &

Thesze wvaluez are computed from the

efficiency profile

[#440 W

E=port to table Frint

X Cancel |

W 0K
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