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Nebraska Irrigation Pumping Plant Efficiency Criteria 
                                   

Type 
Power Unit 
Efficiency Overall Efficiency 

Electric 88% 66% 

Diesel 33% 24% 

Natural Gas 24% 17% 



Results from the Project: 
IRRIGATION PUMPING PLANT EFFICIENCY TESTING 

RESULTS IN SOUTH TEXAS 

 

 
 
 

Report 
• Fipps, Guy and Byron Neal.  1995.  Texas Irrigation 

Pumping Plant Efficiency Testing Program. Final Report 
submitted to the State Energy Conservation Office.  
April 7, 1995.  Texas Agricultural Extension Service. 
 

• This report is posted at http://itc.tamu.edu under  
Irrigation Literature 
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Average Overall Efficiency of Electric Irrigation Pumping Plants Tested 
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Average Overall Efficiency of Natural Gas Irrigation Pumping Plants Tested 
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Fipps Test Results 
Range in Efficiencies 

Natural Gas Electricity Diesel 

Engine/motor 

H 27% 94% 42% 

L 16% 80% 29% 

Pump 

H 79% 91% 88% 

L 40% 26% 37% 

Overall 

H 21% 86% 30% 

L 5% 18% 5% 



150,383 
 

$97,750 
 

65 Units  51,908 
$168,700 
64 Units 

 3,449,623 
 

$241,470 
 

115 Units 
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Based on 2000 hours per year operation 
Diesel $.65/gal  Natural Gas $ 3.25/Mcf  Electricity $ .07/kW-h 

Potential Yearly Energy Savings for 244 
Irrigation Pumping Plants Tested 

Diesel (gal) Natural Gas (Mcf)



Explanation:  
Costs of fuel  1995   2013 
 diesel  $0.65/gal  $3.65 
 Natural Gas $3.24 Mcf  $4.25Mcf 
  Electricity  $0.07 kw-hr $0.12 kw-hr 

 
 



Total Savings from bringing all 244 
units test to industry efficiency 

standards 
1995 2013 Avg $/unit 

Natural Gas $168,700 $179, 200 $2800/unit 

Electricity $241, 500 $362,200 $3150/unit 

Diesel $150,400 $548,900 $8444/unit 





Leon News Testing Program 
Costs are given in $/ac-in/100 ft head for 1990’a energy 

costs 

• 617  units tested 
 

O.E $/ac-in Costs with 
improvements 

Natural Gas 11.6% $1.08 $0.78 

Electricity 52% $1.45 $0.80 

Diesel 19% $1.10 $0.95 

In 2013 Prices % Reduction in costs 

Natural Gas $1.15 27% 

Electricity $2.18 31% 

Diesel $3.84 14% 



Attainable Irrigation Pumping Equipmenet Efficiencies. (New, 1986) 

Equipment Attainable efficiency percent 

Pumps (Centrifugal, turbine) 75-82 

Right angle pump drive (gear head) 95 

Automotive-type engines 20-26 

Industrial engines: 

Diesel 25-37 

Natural Gas 24-27 

Electric Motors: 

Small 75-85 

Large 85-92 



How’s Your Pumping Plant Efficiency? 

• Easy way is to look at your fuel consumption 
• Will need to know: 

– Amount of fuel used  
– Per acre-inch of water pumped 
– Per 100 feet of head 

• What is head?? 



Head 

• Includes total vertical distance water is 
pumped (in feet) 

• Includes friction losses in pipes and fittings 
• Includes the operating pressure of irrigation 

system if water is pumped directly into the 
system 





Fuel Use from Leon’s  
Extension Fact Sheet 

Your fuel usage should be less than this 
• Natural Gas MCF 

 272/acre-inch/100 ft head 
 

• Electricity KWH 
17.3/acre-inch/100 ft head 
 

• Diesel Gallons 
1.16/acre-inch/100 ft head 



Copy of this presentation will be posted at: 
 

http://gfipps.tamu.edu 
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