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Background
• Water industry has been trying to manage 

pump energy for >10 years
• Other low product value industries have 

been considering pump energy for >5 years
• Higher product value industries have just 

started considering pump energy 
• Very high product value industries have 

started saying they are considering pump 
energy
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• Interest in reducing energy is directly 
proportional to energy cost

• Interest in reducing energy 
consumption is directly proportional to 
unit of product value pumped
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Dubious Statistics!

• 20% of World’s energy used for 
pumping

• Energy is the greatest cost of any 
pump system during a 20 year life

• On average a pump system is 10 to 
15% below its best efficiency

• 80% of pumps are at least 10% oversize
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Dubious Statistics – cont.

7,258,064,516kWh
Estimated annual pump energy used to supply and treat water in UK
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Advanced Technology - Pipeline

50mm.  37.9m friction.  35,406kWh annual energy.  £2,195 energy bill  

75mm.  4.83m friction.  4,512kWh annual energy.  £280 energy bill.  
87% ENERGY REDUCTION

100mm.  1.15m friction.  1,074kWh annual energy.  £67 energy bill
97% ENERGY REDUCTION

1000m pipeline. 30m3/hr.  8000 hrs per year.  70% efficient pump/motor. £0.062/kWh



5

Boulting Group plc

Friction Loss = Energy Loss
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Friction Head/Velocity Relationship

H

Q2q

4h

3q

9h

4q

16h

q

h

Hf∞V2



6

Boulting Group plc

Conclusions

• Interest in reducing energy is directly 
proportional to energy cost

• Interest in reducing energy 
consumption is directly proportional to 
unit of product value pumped
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IF WE CANNOT MEASURE
WE CANNOT MANAGE
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Pump System Energy Audits

• Installed Power
• Power absorbed x Hrs run per year
• Energy consumption
• Prioritise in kWh/yr
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Pump System Assessment

• Pump Optimisation
– Pump Review
– System review
– Operational review
– Recommendations
– Costs (installation and operation)
– R o I Evaluation
– Supply and installation
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Pump Testing - Thermodynamic
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Data Collection - Thermodynamic

Pump Management – Pump Monitor X
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Pump Efficiency or Pump System 
Efficiency?

Is it Important?
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Original Data

• Installed Power = 
500kW

• Pump Efficiency = 
70%

• Annual Energy 
Consumption = 
1,800,000 kWh
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Specific Consumption (kWh/Ml)
kWh/Ml for Different Pump System Options
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Annual Power Consumption Comparison

System Arrangement
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Annual Power Cost Comparison
Annual  T ot al  E ner gy Cost  Compar i son 
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New Data

• Installed Power = 250kW (was 500kW)
• Pump Efficiency = 80%
• Annual Energy Consumption = 580,000 kWh 

(was 1,780,000kWh)

• % Energy Reduction = 67%
• % Cost Reduction = 69%
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Benefits

• Sustainable Reduced Energy Consumption
• Reduced CO2 emissions
• Minimise energy cost
• Increased reliability
• Restraint of power generation expansion
• Environmental improvements
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Performance to Date

• Average pump efficiency improvements 
+11%

• Pump reliability improvements +17%
• Pump system improvements +21%
• Energy reduction to date 82m kWh 
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Energy Saving Technologies?

• Confidence in analysis
• Common sense approach to efficient 

design
• Best available technology
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Energy Cost?

or

Energy Consumption?


