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Head Loss in Pipes

h =  f *  L *  V2

D *  2g
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Incremental Investment
and 

Incremental Return
(IIIR)
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y =  ax +  b +  c
x

y = the total cost
x = the variable of design
a, b, c   are coefficients
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x =     b
a

X  =  Minimum cost point
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The a and b of optimized 
pipes & pumping

• a
• Annual Cost
• Energy
• Maintenance

• b
• First Cost
• Capital
• (A/P, i, n)
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• Short Life
• Cheap Energy
• Few Hours of Operation
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• 40-Year Life
• 8,760 Hours of Operation
• Expensive Energy
• Low Finance Cost
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• Optimization
• Capital
• Operation and 

Maintenance
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• Project Life
• Interest Rate
• Hours of Operation
• Pump Efficiency
• Motor Efficiency
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• Water
• 50,000 Feet
• 13,000 GPM
• 80% Pump Efficiency
• 96% Motor Efficiency
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• 7,280 Hours
• $0.07 per kWh
• 5-Year Project Life
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• 12% Loan Interest 
Rate

• Maintenance is 4% 
of Capital
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• Engineering Optimization
• Test for Corporate Profits
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• XYZ Pipe Company
• $21,000,000 sales
• 28% tax bracket



Cost Optimized Pumping in the Phosphate Industry 55© 2010 Green Energy Engineering, Inc.

• Sales to Increase
2% per year

• Operating Expense 
$14,000,000
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Engineers present 
Management with

3 new pipeline 
proposals
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Sales $21,000,000
Operating Expense $14,000,000
Gross Profit $7,000,000
Less Depreciation $0
Adjusted Gross Profit $7,000,000
Taxes at 28% $1,960,000
Net Profit $5,040,000
Cash on the books $5,040,000
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XYZ Pipe Company
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20-Inch Pipe Company
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22-Inch Pipe Company
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24-Inch Pipe Company
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• 20-inch Red 8% ROI
• 22-inch Green 38% ROI
• 24-inch Blue 45% ROI
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7% 
Increment

• 22-inch Green 38% ROI
• 24-inch Blue 45% ROI
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Thank You!

• Questions?
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