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Brewery Fermentation Transfer of Beer

Calculate the Energy to Pump a Fluid in a Pipe and the 

Carbon Footprint of the Pumping Energy after Optimizing the Pipe Size
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Class needs to evaluate the optimum pipe size:

• Exercise # 1 for Class

• Beechwood Aging Process

• Krausening Transfer Line

• Motivation: Schedule Alpha Beer Transfer with Krausen Beer

Energy Calculations with Fluid Hydraulic Pump Head
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Class needs to evaluate the optimum pipe size:

• Exercise # 1 for Class

• Beechwood Aging Process
• Krausen Beer Transfer Line (Red Line)
• Criteria

•Chip Beer from Alpha Fermenter
• 2500 BBL, 200 GPM, 6 Hrs.

• Krausen Beer from Settling Tank
• 375 BBL, 30 GPM, 6 Hrs.

• Yeast Injection to Krausen Wort
• 11 BBL, 1 GPM, 6 Hrs.

Energy Calculations with Fluid Hydraulic Pump Head
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How to calculate the Optimum 

Pipe Size (Min. – Max.):

• Trial & Error Technique

• Bisection Method

• Based on Flow Rate (gpm)

• First Try Minimum Dia. (1”)

• Secondly Try Maximum Dia. (2”)

• Select Value in between (1.5”)

Energy Calculations with Fluid Hydraulic Pump Head
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Needed to calculate the optimum 

pump motor size:
• Pipe inside diameter (d)

• Pipe Equivalent Length (L)

• Installed Linear Length of pipe cost per foot ($/ft)

• Fluid (BKR) flow rate (gpm)

• Fluid (BKR) density (ro) and viscosity (cP)

• Pump efficiency (ep), estimated

• Pump motor cost ($) and motor efficiency (em)

• Pump operating electrical power conversion to a 

Carbon Footprint (not the pump Life Cycle Analysis, 

LCA is beyond the scope of this workshop)

Energy Calculations with Fluid Hydraulic Pump Head
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Class needs to evaluate the Optimum Pipe & Pump size:
• Exercise # 1 for Class to generate the Optimum Pipe size

• Using Fluid Flow Equations to the right, Calculate

1. Three Velocities for Line sizes

2. Three Reynolds Numbers for Lines

3. Three Friction Factors for Lines

4. Three Head Losses for Lines
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Class needs to evaluate the Optimum Pipe & Pump size:
• Exercise # 2 for Class to generate the Pump Horsepower

• Using Fluid Flow Equations below, Calculate

1. Three Pump Break Horsepower values for the Lines

2. Three Pump Motor Horsepower values for Lines

3. Three Pump Horsepower values for Lines

4. Three Pump Motor Energies for the Lines
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Class needs to evaluate the Optimum Pipe & Pump Size:
• Exercise # 3 for Class to generate the Pump Motor Operating Carbon Footprint

• Using Fluid Flow Equations below, Select & Calculate:

1. Select Three Pump Motor Costs from Table below

2. Calculate Three Pump Motor Operating Costs

3. Calculate the System Installation Costs for Three Pumps

4. Calculate the Three Pump Motor Operating Carbon Footprint Values

5. Select the BEST Pipe & Pumping Size
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