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Background: How do designers decide?

• Nozzle diameter and sprinkler spacing?

– Operating pressures?

– Distribution Uniformities?

• Peak design capacities relating:

– to stand times and labour issues?

– Capital expenses relating to hardware?

– Shallow and deep soils?

Water Balance &
Crop Yield 

Prediction Model

Scheduling 
Strategy

Water 
Use

Crop 
Yield



6/29/2009

2

Water Balance &
Crop Yield 

Prediction Model

Economic 
Assessment 

Tool

Scheduling 
Strategy

Water 
Use

Crop 
Yield

Partial 
Net 

Margins

Sample 
Irrigation 
Design

Water Balance &
Crop Yield 

Prediction Model

Economic 
Assessment 

Tool

System Layout & 
Design Capacity

Capital & 
Operating 
Expenses

Scheduling 
Strategy

Water 
Use

Crop 
Yield

Partial 
Net 

Margins

DESIGNING THE 

SPREADSHEET

Objective of the spreadsheet

• To quickly generate costs for different semi 
permanent irrigation systems
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Sprinkler Package
- Nozzle Diam & Spacing

- Application Rate

- Associated Layout & Hardware

Cycle LengthStand Time

Climate

Cycle LengthStand Time
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ARC Laboratory 

Sprinkler Test Data
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Spacing,
Pressure &
Nozzle 
diam. 

CU’s

DU’s
Qe

Sprinkler Selection Utility
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Sprinkler Database

Selection Criteria

Extract 

appropriate 
sprinklers

Sprinkler Selection Utility

Proposed Design Procedure - 3

Stand Time

• Practical application

• Options limited to:

– 12hrs – Shallow Soils?

– 6 or 8 hrs – automated?

Cycle Time

• Too Frequent 

– evaporation from the 

soil surface?

– full soil profile = 
potential for water loss 

if rain occurs after  

irrigation eventSprinkler Package

Cycle LengthStand Time
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Sprinkler Package

Cycle LengthStand Time

Sprinkler Package
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Field Layout?
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• The following were assumed:
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Select:
No of sprinkler 

positions

Determine the Lateral Length 

= f(cycle length)

Cycle Length = 10 

days
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Hydraulic Calculations? Hydraulic Calculations?

Hydraulic Calculations?
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Application of Framework 

to assess strategies on
shallow soils

Saturation

Field Capacity (FC)

Stress Point

Total  

Available 
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or TAM 

57 mm
Permanent Wilting Point
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TAM is 

34 mm
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60 % 

depletion of 

TAM is 

34 mm

Field Capacity (FC)

Total  

Available 

water (TAW) 

or TAM 

57 mm
Permanent Wilting Point

Saturation

Stress Point

System 
Design for 

such a soil?
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Target application = 5 mm/day (Komatipoort)

A typical system:

VYRSA 35 (4mm Nozzle) 

At 300 Kpa

& 18 x 21 spacing

= 4.3 mm/ hr & 87% CU

Target application = 5 mm/day (Komatipoort)

Operating on 12 hour stand time

Applies 51.6 mm every 10 days

= 5.1 mm / day

A typical system:

VYRSA 35 (4mm Nozzle) 

At 300 Kpa

& 18 x 21 spacing

= 4.3 mm/ hr & 87% CU
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Constrained to 12 hours
because 

Labour cannot move sprinklers 

at night

Operating on 12 hour stand time

Applies 51.6 mm every 10 days

= 5.1 mm / day
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Constrained to 12 hours
because 

Labour cannot move sprinklers 

at night

Operating on 12 hour stand time

Applies 51.6 mm every 10 days

= 5.1 mm / day
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Same system:

VYRSA 35 (4mm Nozzle) 

At 300 Kpa & 18 x 21 spacing

= 4.3 mm/ hr & 87% CU

Operating on 8 hour stand time

Applies 34.4 mm every 6 days

= 5.7 mm / day
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Hypothesis – Yield Improvements will 

offset 
Higher costs of 8 hr system

Operating on 8 hour stand time

Applies 34.4 mm every 6 days

= 5.7 mm / day
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Same system:

VYRSA 35 (4mm Nozzle) 

At 300 Kpa & 18 x 21 spacing

= 4.3 mm/ hr & 87% CU

12 hour system Day Move
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12 hour system Night Move 12 hour system Day Move

12 hour system Night Move 8 hour system Day Move
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8 hour system Day Move 8 hour system Night Move

8 hour system Day Move 8 hour system Day Move
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8 hour system Night Move

12 Hr 8 Hr

Sprinkler package R  1, 039 R  2, 309

Laterals R  4, 301 R  4, 301

Sub Mains R 1, 779 R 1, 967

Main Line R 81 R 90

Senniger Valves R     125 R 139

Crosses/ Tees / 
Hydrants

R      758 R 2, 407

Trenching R 3, 110 R 3, 143

Total R  11, 193 R  14, 356

% 100% 128%

SYSTEM COSTS PER HA
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Field Layout and sprinkler 

operation?
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Alternative Pipe Layouts

Challenge of determining the 
optimum layout

System A System B
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System C Expensive Mainline 

System A

Senniger In Line 

Pressure 
Regulator
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Area = 53.49 ha System A System B System C

Sprinkler 
package

R 73, 385 R  73, 385 R 73, 385

Laterals R 303, 710 R 680, 126 R 303, 710

Sub Mains R  84, 867 R    33, 783 R 109, 177 

Main Line R    4, 082 R 111, 914 R   108, 107

Valves R    8, 845 -- R 800

Crosses / Tees 
/ Hydrants

R  66, 310 R  31, 974 R   63, 848

Trenching R 212, 592 R 228, 048 R 218, 016

Total R 753, 792 R 1, 159, 230 R 877, 043

% 100% 154% 116%


