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DESIGN – Pressure Loss Tool	
Background
Energy is lost within a distribution pipe network due to the friction of water passing through it. This happens within a straight pipe but also every time flow experiences a change in direction or a change in cross-sectional area due to bends, elbows, joints and valves. Every time it will experience a head loss. A good design should allow for no more than 10% of the pump energy to be lost through friction.

What are the factors that influence the amount of friction in a pipe? 
1. The pipe material - determined by the wall roughness.
2. The length of pipe - the longer the pipeline the greater the energy loss. 
3. The flow rate - has a great influence on energy loss because when velocity is doubled, the energy loss increases 4-fold, (The higher the flow rate, the higher the friction loss will be!)
4. The diameter of the pipe - reducing the diameter by half will increase energy loss by a factor 32.
Thus, a mistake in pipe sizing can easily result in a system with inadequate pressure. 
Implication for design
· Minimize changes in flow direction/cross-sectional area by minimizing use of elbows, valves, etc.
· Drip irrigation: 
· Drip laterals have small diameter, and high friction loss keep drip lateral length as short as possible.
· Counter friction loss in pipes by going downhill (low pressure drip irrigation).
· Use maximal pipe diameter, thereby keeping it cost effective (larger diameter pipes are more expensive).
To avoid significant friction loss in pipes, you have to keep flow rate in pipe below 1.5 meters per second (m/s). The Table below shows the discharge in the pipe for different pipe diameters when the flow rate is 1.5 m/s. In other words, it gives the maximum allowable discharge (Q in m3/hr or L/s) in the pipes for a particular (outer) diameter. Alternatively, several websites can help you to calculate head losses in a system: among them is www.pumpworld.com/total-dyanmic-head-calculator.htm.
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Checklist to be aware of friction losses in the irrigation system  
Please see DESIGN – Pump Sizing Tool for an Excel calculation based on the below checklist
Connectors
	Type of connector
	Quantity
	Is it possible to reduce the number?

	32º Elbow
	
	

	22.5º Elbow
	
	

	11.25º Elbow
	
	

	Gate Valve
	
	

	90º Elbow
	
	

	Tee
	
	

	Reducer
	
	

	Gate Valve
	
	

	Check valve
	
	

	Water meter
	
	

	Filter/Fertigation
	
	


Pipes and irrigation system
	
	Observation

	Can the length of the pipe from water source to irrigation field be reduced? If yes, comment:
	

	What is the pipe diameter
-Outer
-Inner
	

	What is the discharge in the pipe (m3/hr or liter/second)?
	

	Is the water velocity in the pipe below 1.5 meter per second? (Use the Table on page 1)
	If Yes: OK
If No: Consider to increase the pipe diameter

	Is the filter clean ( a dirty filter causes a lot of energy loss due to high friction)
	

	Are there any leaks, open lines (e.g. drip lines) or valves left open? 
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