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OBJECTIVE:
Assess the performances, taking the operating pressures as indication, of sprinkler and drip Irrigation systems, as installed operated and maintained by farmers in Irwa’ project zone – West Bekaa.
Sprinkler Irrigation

Objectives:
1. Verify the pressure 20% variation ΔP rule
, or the so-called Christiansen conditions in field. This parameter will tell about the system design, operation and maintenance conditions.
1.1 Determine the impact of the water source on the sprinklers pressure variation ΔP at farm network level.

2. Compare the sprinkler average operating pressure, at field conditions, with the manufacturer recommended pressure. This indicator will tell about and assess the real field operation conditions on either farm or network levels.
3. The extent to which the farmers are respecting the number of sprinklers allowed per hydrant according to the LRA “Plan de Bornage”.
Drip Irrigation 

Objectives:
1. Determine the range of drippers operating pressures within a drip sub-unit, then compare it to the range that is recommended by a professional design, according to the rule of ΔP ±10% (-10%<1 bar<+10%). This parameter will tell about the system design, operation and maintenance conditions.
1.1 understand how may water source affect the drippers operating pressures. At this stage we are differentiating between water sources.

2. Determine the Drip system Coefficient of uniformity (CU
). This parameter will tell about how equally the drippers are watering the field.
2.1 understand how may water source affect drippers coefficient of uniformity.

WORK METHODOLOGY:
1. Sprinkler Irrigation
Input from field:
a. to collect the sprinkler ID information as per its brand name, type, nozzle sizes, etc.
b. draw a sketch, briefing the size of the irrigation station layout where measurements will take place (number of sprinklers, pipes lengths, diameters, slopes, etc.).

c. To measure the Sprinklers Operating Pressures OP at three locations: the closest, mid way and farthest  sprinkler from water source.
d. Get LRA hydrant effective flow, where measurements are taking place.
Output based on data Input:

a. Sprinklers brand name and nozzle sizes will allow to determine the manufacturer “pressure/flow relationship” 
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. This will enable to calculate any sprinkler flow for any measured OP at any location. 
b. The measured pressures of three sprinklers locations will allow to calculate the ΔP  around the average sprinkler pressure. So the 20% ΔP  rule will be checked. 

c. The same measured sprinklers pressures will allow to calculate the average systems pressure that will tell how far or close is the system working pressure to the recommended manufacturer pressure.
d. Then the pressures when computed into 
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 will give the respective flows q1, q2 and q3 values, therefore the average sprinkler flow q will be computed.
e. Combining between the average q and hydrant given flow, will determine the allowed number of sprinklers per hydrant that will be compared with effective number used by farmers.

2. Drip Irrigation

Input from field: 

a. to collect the dripper ID information such as brand name, nominal flow, spacing, lateral diameter etc.

b. draw a sketch, briefing the sizes of the drip network highlighting the subunit (manifold and laterals) where measurements will take place (subunit lengths/width, pipes diameters, laterals spacing, slopes, etc.). 
c. to collect info as per the number and size of subunits that farmer is operating at same time.

d. to measure the pressures at 8 locations on laterals: the inlets and the end of the first, 1/3, 2/3 and last laterals.
Output based on data Input:
a. the measured 8 pressures will be used to calculate the average operating pressures of surveyed systems. Then this average will be assessed according to the rule of ΔP ±10% (-10%<1 bar<+10%).

b. The dripper brand name, flow size and spacing will allow to determine the 
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 manufacturer equation. Therefore, we will be able to calculate the q value for any measured pressure at any dripper location
c. Computing the 8 measured pressures into 
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, will allow to calculate the 8 flow values of respective measured pressures.
d. Based on the calculated 8 flow values, we will be able to calculate the average qavg and to determine its lowest quarter value qLq .Then the Coefficient of Uniformity will be computed based on:
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MEASUREMENTS TOOLS:        - Cable Tie (100Pcs) x 3

- Set of plier/cutter/screw driver x 3


- 3-5m measuring tape x 3


- 50m measuring tape x 2


- water proof clothes(pans/coat) x 3


- water proof boots x 3


- Pitot pressure gauge x 4

WORKING GROUPS:
the staff involved, total of 7 people, in these measurements campaign will be composed and organized at work as it follows:
· team 1: 1 Irwa engineer + 1 LRA technician

· team 2: 1 Irwa engineer + 1 LRA technician

· team 3: 1 Irwa engineer + 1 LRA technician

1 LRA technician will be in charge of all field data entry.

INDICATORS ASSESSMENT:

Sprinkler Irrigation

1. Pressure ΔP variation combining all water sources 

   ( Pressure variation ≤ 20%:
- design (, operation (, maintenance (

   ( Pressure > 20%:


- design (, operation (, maintenance (


- design (, operation (, maintenance (


- design (, operation (, maintenance (


- design (, operation (, maintenance (


   1.1 Pressure ΔP variation according to water sources
2. Average System Operating Pressure at LRA network
   Effective Pressure  V/S  Minimum Recommended Pressure



   ( Effective Pressure  ≤ Recommended Pressure



       - operation and maintenance (, hydrant good use (


       - operation and maintenance (, hydrant good use (


       - operation and maintenance (, hydrant good use (


   ( Effective Pressure  > Recommended Pressure


       - operation and maintenance (, hydrant good use (
3. Sprinklers used SPU v/s sprinklers allowed SPA 

   ( SPU ≤ SPA (no problem)



   ( SPU > SPA (low performance)
Drip Irrigation
1. Pressure variation ∆P around the recommended OP  

   ( Operating Pressure too low if:


OP < 0.9 Bar


   ( Operating Pressure is acceptable if:


0.9 Bar ≤OP≤1.1 Bar
   ( Operating Pressure too high if:


OP > 1.1 Bar
1.1 Pressure variation ∆P according to water source
2. System Coefficient of Uniformity CU 

( Excellent water distribution :     

CU>90%

( Good water distribution:  


80%≤CU≤90%

( Fair water distribution: 


70%≤CU≤80%

( Poor water distribution: 
         

CU<70%
2.1. Variation of the CU% according to water source.
END.
� It means that the maximum variation of pressures of operational sprinklers at the same time, must not exceed  ±10% (20% total) around a selected average sprinkler pressure. The ±10% (20% total) rule will result in an allowable flow variation of ±5% (10% total) around the selected average sprinkler discharge.


� CU: stands for the drippers water flows uniformity.
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