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Irrigation Solution.

Malawi project report

Rainfine (Dalian) Irrigation Co.,Ltd.
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Total land is covered by 39 pivots.

36

21 pivots:
Seven 54.5m spans
One 20.1m overhang

2 pivots:
Eight 54.5m spans
One 20.1m overhang

1 pivot:
Nine 54.5m spans
One 20.1m overhang

4 pivots:
Six 54.5m spans
One 20.1m overhang

1 pivot:
Ten 54.5m spans
One 6.7m overhang

1 pivot:
Six 61.3m spans
One 6.7m overhang

1 pivot:
Six 54.5m spans
One 13.4m overhang

2 pivots:
Four 61.3m spans
One 6.7m overhang

1 pivot:
Eight 61.3m spans
One 6.7m overhang

1 pivot:
Five 54.5m spans
One 6.7m overhang

1 pivot:
Five 61.3m spans
One 6.7m overhang

2 pivots:
Four 54.5m spans
One 13.4m overhang

1 pivot:
Three 61.3m spans
One 20.1m overhang
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The elevation of this
land, the biggest
difference is about
40 meters.

North is lower, South
Is higher.
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Part No.1 of elevation data.
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Part No.2 of elevation data.
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Part No.3 of elevation data.
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PVC pipeline design change from last report and reason is that now
AAINFINE

Is design complete and working. All hydraulic calculation was done 4 uuen £ odi=
and this design is capable of supply water for all center pivots.



No.1 pivot detalls. (1pivot)

1~61.26

2~61.26

3~61.26

Total Spans ~ 183.78 ~m
Overhang ~ 20.12 ~m
Endgun ~ 0.00 ~m

Area ~ 130612.3 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 65.28 ~m3/h

Speed of last tower 183.78 ~ 2.366 ~ m/minute
Time to complete full circle ~ 8.13 ~ hour
or ~ 488 ~ minutes

Highest point on outside circle ~1045.67~8526485.77 ~E ~ 523710.43 ~N
Highest point inside pivot area ~1044.09~8526458.15 ~E ~ 523526.47 ~N
Center point ~1043.63

Center coordinates ~-523545.48 ~E ~ -8526605.6 ~N
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No.1 pivot detalls. (1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  1.5]65.3

At tower #
1 1.5]59.2
2 15]415
3 15]12.1

End of spans Main pipe pressure
1.46 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 183.8 1045.5 1.3
Lowest 1225 1043.2 1.6
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No. 2 pivot detaill s

1~54.53

2 ~54.53

3~5453

4 ~ 5453

Total Spans ~ 218.12 ~m
Overhang -~ 13.41 ~m
Endgun ~ 0.00 ~m

Area ~ 168408.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 84.17 ~m3/h

Speed of last tower 218.12 ~ 2.366 ~ m/minute
Time to complete full circle ~ 9.65 ~ hour
or ~ 579 ~ minutes

Highest point on outside circle ~1075.01~8520362.09 ~E ~ 524007.64 ~N
Highest point inside pivot area ~1073.88~8520438.15 ~E ~ 523956.47 ~N
Center point ~1073.02

Center coordinates ~-523891.88 ~E ~ -8520562.6 ~N
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NOo.

2 Pl vot

Press Bar| Flow m3/h
Pivot Center
Top of pipe  1.6]84.2

At tower #
1 1.6|79.4
2 1.5]65.2
3 1.5]41.9
4 1.5]8.9

End of spans Main pipe pressure
1.53 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 218.1 1074.8 1.3
Lowest 218.1 1070.9 1.7

det al
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No. 3 pivot detail O

1~61.26

2~61.26

3~61.26

4 ~61.26

Total Spans ~ 245.04 ~m
Overhang -~ 6.70 ~m
Endgun ~ 0.00 ~m

Area ~ 199092.2 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 99.50 ~m3/h

Speed of last tower 245.04 ~ 2.366 ~ m/minute
Time to complete full circle ~ 10.85 ~ hour
or ~ 651 ~ minutes

Highest point on outside circle ~1047.94~8525011.32 ~E ~ 524411.56 ~N
Highest point inside pivot area ~1047.62~8525168.15 ~E ~ 524386.47 ~N
Center point ~1045.38

Center coordinates ~-524246.41 ~E ~ -8525201.3 ~N
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No. 3 pivot detail s.

Press Bar| Flow m3/h
Pivot Center
Top of pipe  1.6]99.5

At tower #
1 1.6]93.5
2 1.5]|75.7
3 1.5]46.3
4 15|45

End of spans Main pipe pressure
1.49 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 183.8 1047.7 1.3
Lowest 245.0 1044.2 1.6
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No. 4 pivot detail |l ¢

1~54.53

2 ~54.53

3~5453

4 ~ 5453

5~5453

Total Spans ~ 272.65 ~m
Overhang -~ 6.70 ~m
Endgun ~ 0.00 ~m

Area ~ 245158.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 122.52 ~m3/h

Speed of last tower 272.65 ~ 2.366 ~ m/minute
Time to complete full circle ~ 12.07 ~ hour
or ~ 724 ~ minutes

Highest point on outside circle ~1072.64~8520200.84 ~E ~ 523547.81 ~N
Highest point inside pivot area ~1072.25~8520223.15 ~E ~ 523526.47 ~N
Center point ~1069.88

Center coordinates ~-523269.99 ~E ~ -8520171.6 ~N
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No.4 pivot detalls. ( 1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  1.7]1225

At tower #
1 1.6]117.8
2 1.6]103.5
3 1.6]80.3
4 15|47.2
5 15|55

End of spans Main pipe pressure
1.53 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 272.6 10725 1.2
Lowest 272.6 1064.0 2.1
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No.5 pivot detalls.(1 pivot)

1~61.26

2~61.26

3~61.26

4 ~61.26

5~61.26

Total Spans ~ 306.30 ~m
Overhang -~ 6.70 ~m
Endgun ~ 0.00 ~m

Area ~ 307778.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 153.82 ~m3/h

Speed of last tower 306.30 ~ 2.366 ~ m/minute
Time to complete full circle ~ 13.56 ~ hour
or ~ 813 ~ minutes

Highest point on outside circle ~1078.25~8519989.54 ~E ~ 524172.24 ~N
Highest point inside pivot area ~1078.06~8520008.15 ~E ~ 524171.47 ~N

Center point ~1072.65

Center coordinates ~-524373.43 ~E ~ -8520229.3 ~N
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No.5 pivot detalls. (1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  1.8]153.8

At tower #
1 1.7]147.8
2 1.6]130.1
3 1.5]100.7
4 1.5|58.8
5 15]5.8

End of spans Main pipe pressure
1.50 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 306.3 1078.1 0.9
Lowest 306.3 1068.2 1.9
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No0.6 pivot detalls. (1 pivot)

1~ 54,53

2 ~54.53

3~5453

4 ~ 5453

5~5453

6 ~ 54.53

Total Spans ~ 327.18 ~m
Overhang -~ 13.41 ~m
Endgun ~ 0.00 ~m

Area ~ 364429.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 182.13 ~m3/h

Speed of last tower 327.18 ~ 2.366 ~ m/minute
Time to complete full circle ~ 14.48 ~ hour
or ~ 869 ~ minutes

Highest point on outside circle ~1049.35~8524425.79 ~E ~ 524509.96 ~N
Highest point inside pivot area ~1049.09~8524308.15 ~E ~ 524171.47 ~N
Center point ~1046.64

Center coordinates ~-524218.02 ~E ~ -8524601.2 ~N
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No0.6 pivot detalls.(1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  1.9]182.1

At tower #
1 1.8|177.4
2 1.7]163.1
3 1.6]139.9
4 1.5]106.8
5 1.5]65.1
6 1.5]13.2

End of spans Main pipe pressure
1.46 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 327.2 1049.1 1.3
Lowest 327.2 1044.7 1.7
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No.

/7 pl vot

1~ 54,53

2 ~54.53

3~5453

4 ~ 5453

5~5453

6 ~ 54.53

Total Spans ~ 327.18 ~m
Overhang -~ 20.12 ~m
Endgun ~ 0.00 ~m

Area ~ 378930.3 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 189.38 ~m3/h

Speed of last tower 327.18 ~ 2.366 ~ m/minute
Time to complete full circle ~ 14.48 ~ hour
or ~ 869 ~ minutes

det al

Highest point on outside circle ~1058.99~8519220.30 ~E ~ 521939.04 ~N
Highest point inside pivot area ~1056.77~8519578.15 ~E ~ 522021.47 ~N

Center point ~1054.16

Center coordinates ~-521770.67 ~E ~ -8519524.0 ~N
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No.

/7 pl vot

Press Bar| Flow m3/h
Pivot Center
Top of pipe 2.0 189.4

At tower #
1 1.9]184.6
2 1.7]1170.4
3 1.6]147.2
4 1.6]114.1
5 15|724
6 1.5]20.5

End of spans Main pipe pressure
1.52 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 327.2 1058.6 1.0
Lowest 163.6 1052.7 1.8

det al

| s .
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No0.8 pivot detalls.(1 pivot)

1~61.26

2~61.26

3~61.26

4 ~61.26

5~61.26

6 ~61.26

Total Spans ~ 367.56 ~m
Overhang -~ 6.70 ~m
Endgun ~ 0.00 ~m

Area ~ 440044.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 219.92 ~m3/h

Speed of last tower 367.56 ~ 2.366 ~ m/minute
Time to complete full circle ~ 16.27 ~ hour
or ~ 976 ~ minutes

Highest point on outside circle ~1046.33~8525172.44 ~E ~ 523957.83 ~N
Highest point inside pivot area ~1046.35~8525168.15 ~E ~ 523956.47 ~N
Center point ~1044.75

Center coordinates ~-523618.64 ~E ~ -8525014.2 ~N
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No.8 pivot detalls.(1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  2.2]219.9

At tower #
1 2.0]213.9
2 1.8]196.2
3 1.7]166.8
4 1.6]124.9
5 15]71.9
6 15|73

End of spans Main pipe pressure
1.51 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 367.6 1046.3 1.4
Lowest 367.6 1043.5 1.6
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No. 9 pirvot detaill s

1~ 54,53

2 ~54.53

3~5453

4 ~ 5453

5~5453

6 ~ 54.53

7 ~54.53

Total Spans ~ 381.71 ~m
Overhang ~ 20.12 ~m
Endgun ~ 0.00 ~m

Area ~ 507264.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 253.52 ~m3/h

Speed of last tower 381.71 ~ 2.366 ~ m/minute
Time to complete full circle ~ 16.89 ~ hour
or ~ 1014 ~ minutes

Highest point on outside circle ~1045.78~8525634.09 ~E ~ 522054.88 ~N
Highest point inside pivot area ~1045.27~8525813.15 ~E ~ 522451.47 ~N
Center point ~1044.32

Center coordinates ~-522261.83 ~E ~ -8525978.5 ~N
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No. 9 pirvot detaill s

Press Bar| Flow m3/h
Pivot Center
Top of pipe  2.5]253.5

At tower #
1 2.3]248.8
2 2.0]234.5
3 1.9]211.3
4 1.7]178.2
5 1.6]136.5
6 1.6|84.6
7 15|24.4

End of spans Main pipe pressure
1.54 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area
Distance Elevation Pressure
Highest 381.7 1045.7 1.2
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No. 10 pi vot

1~ 54,53

2 ~54.53

3~5453

4 ~ 5453

5~5453

6 ~ 54.53

7 ~54.53

8 ~54.53

Total Spans ~ 436.24 ~m
Overhang ~ 20.12 ~m
Endgun ~ 0.00 ~m

Area ~ 654282.0 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 327.00 ~m3/h

Speed of last tower 436.24 ~ 2.366 ~ m/minute
Time to complete full circle ~ 19.31 ~ hour
or ~ 1158 ~ minutes

det al

Highest point on outside circle ~1062.63~8522495.96 ~E ~ 524083.37 ~N
Highest point inside pivot area ~1061.90~8522588.15 ~E ~ 524171.47 ~N

Center point ~1057.00

Center coordinates ~-524254.33 ~E ~ -8522919.0 ~N

AIAINFINE”
ounn Eie PlE



No. 10 pivot det ai |

Press Bar| Flow m3/h
Pivot Center
Top of pipe  2.4|327.0

At tower #
1 2.2]322.3
2 2.1]308.0
3 2.0|284.8
4 1.9|251.7
5 1.7 | 210.0
6 1.5|158.1
7 1.5|97.9
8 1.4|27.2
End of spans Main pipe pressure
1.45 Bars

Assuming even distribution on level surface

and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 0.0 -1000000 10000010
Lowest 0.0 10000000 -9999989
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No.11 pivot detalls.(1 pivot)

1~61.26

2~61.26

3~61.26

4 ~61.26

5~61.26

6 ~61.26

7~61.26

8 ~61.26

Total Spans ~ 490.08 ~m
Overhang ~ 6.70 ~m
Endgun ~ 0.00 ~m

Area ~ 775314.8 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 387.49 ~m3/h

Speed of last tower 490.08 ~ 2.366 ~ m/minute
Time to complete full circle ~ 21.69 ~ hour
or ~ 1301 ~ minutes

Highest point on outside circle ~1071.74~8521582.40 ~E ~ 523955.99 ~N
Highest point inside pivot area ~1070.62~8521728.15 ~E ~ 523956.47 ~N
Center point ~1064.30

Center coordinates ~-524281.91 ~E ~ -8521957.3 ~N
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No.11 pivot detalls.(1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  2.9|387.5

At tower #
1 2.71381.5
2 2.5|363.7
3 2.3]334.3
4 2.1]1292.5
5 1.8 239.5
6 1.6|174.9
7 1.5|98.5
8 1.5|9.0
End of spans Main pipe pressure
1.51 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area

Distance Elevation Pressure
Highest 0.0 -1000000 10000010
Lowest 0.0 10000000 -9999989
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No.12 pivot detalls.(1 pivot)

1~5453

2 ~54.53

3 ~54.53

4 ~ 5453

5~54.53

6 ~ 54.53

7 ~54.53

8 ~54.53

9 ~54.53

Total Spans ~ 490.77 ~m
Overhang ~ 20.12 ~m
Endgun ~ 0.00 ~m

Area ~ 819982.6 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 409.81 ~m3/h

Speed of last tower 490.77 ~ 2.366 ~ m/minute
Time to complete full circle ~ 21.72 ~ hour
or ~ 1303 ~ minutes

Highest point on outside circle ~1067.38~8519843.20 ~E ~ 523109.40 ~N
Highest point inside pivot area ~1066.90~8519793.15 ~E ~ 523096.47 ~N
Center point ~1060.33

Center coordinates ~-522618.30 ~E ~ -8519702.3 ~N
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No.12 pivot detalls.(1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  3.0]409.8

At tower #

2.8]405.1

2.5]390.8

2.4|367.6

2.2|3345

2.0]292.8

1.8 | 240.9

1.6|180.7

1.5|110.0

15313
End of spans Main pipe pressure

1.48 Bars
Assuming even distribution on level surface

and pressure regulators on outlets.

O©oo~NoOorh, WNE

Critical elevations in pivot area

Distance Elevation Pressure
Highest 490.8 1067.1 0.9
Lowest 381.7 1055.4 2.2
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No.13 pivot detalls.(1 pivot)

1~5453

2 ~54.53

3 ~54.53

4 ~ 5453

5~54.53

6 ~ 54.53

7 ~54.53

8 ~54.53

9 ~54.53

10 ~ 54.53

Total Spans ~ 545.30 ~m
Overhang ~ 6.70 ~m
Endgun ~ 0.00 ~m

Area ~ 957255.8 ~m2
Precipitation required ~ 12.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 478.42 ~m3/h

Speed of last tower 545.30 ~ 2.366 ~ m/minute
Time to complete full circle ~ 24.14 ~ hour
or ~ 1448 ~ minutes

Highest point on outside circle ~1046.18~8525369.36 ~E ~ 523956.79 ~N
Highest point inside pivot area ~1046.40~8526028.15 ~E ~ 523956.47 ~N
Center point ~1045.05

Center coordinates ~-523851.47 ~E ~ -8525911.2 ~N
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No.13 pivot detalls.(1 pivot)

Press Bar| Flow m3/h
Pivot Center
Top of pipe  3.8|478.4

At tower #
3.5|473.7
3.2|459.4
2.91436.2
2.71403.1
253614
2.1]309.5
1.8 249.3
1.6|178.6
1.5|99.9
0 1.5]10.3
End of spans Main pipe pressure
1.51 Bars
Assuming even distribution on level surface
and pressure regulators on outlets.
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Critical elevations in pivot area

Distance Elevation Pressure
Highest 163.6 1046.4 5.0
Lowest 163.6 1042.8 5.3
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Pump station is placed close to river and PVC main line pipes are 2
x 1000mm outside diameter (green pipes).This two PVC pipes are
placed next to each other to supply enough water for all system.
The main supply pipes was design to get water to higher point of
land and then we can use also gravity flow to help pumps.
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