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Fluid Mechanics

Mechanical Energy



Spiritual Thought

Matthew 5:14-16

Ye are the light of the world. A city that is set on a 
hill cannot be hid.
Neither do men light a candle, and put it under a 
bushel, but on a candlestick; and it giveth light unto 
all that are in the house.
Let your light so shine before men, that they may 
see your good works, and glorify your Father which 
is in heaven.
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Fluids Roadmap



Key Points

• Class Project
• Kinetic Energy Correction Factor (α)
• Friction, Shaft work

– F is positive
F decreases emech
F = 𝑄̇𝑄 − 𝑚̇𝑚∆𝑢𝑢

• Examples
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Kinetic Energy Correction Factor

• Correct with a fudge factor - 𝐾𝐾𝐾𝐾 = 1
2
𝛼𝛼𝛼𝛼𝑣̅𝑣2

– 𝛼𝛼=2 for laminar flow
– 𝛼𝛼 = 1.04 – 1.11 for turbulent flow

• Often ignored 
– most flows turbulent
– KE small vs p or h
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Friction/Losses

• SS Energy Equation:
𝑄̇𝑄 + 𝑊̇𝑊𝑠𝑠=𝑚̇𝑚∆𝑢𝑢 + 𝑚̇𝑚 𝑃𝑃

𝜌𝜌
+ 𝑣𝑣2

2
+ 𝑔𝑔∆𝑧𝑧

– Been ignoring 𝑄̇𝑄,𝑊̇𝑊𝑠𝑠, Δu, no add 𝑊̇𝑊𝑠𝑠, losses
• If 𝑄̇𝑄,𝑊̇𝑊𝑠𝑠, Δu are constant? 

• B.E.

• Heater, no friction?
• 𝑚̇𝑚∆𝑢𝑢 = 𝑄̇𝑄
• Heat goes to ∆𝑢𝑢!

• Friction  Δ emech to Δu
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• Energy Eq. adjusted for friction:
𝑊̇𝑊𝑠𝑠 + 𝑄̇𝑄 − 𝑚̇𝑚∆𝑢𝑢 =𝑚̇𝑚∆𝑢𝑢 + 𝑚̇𝑚 𝑃𝑃

𝜌𝜌
+ 𝑣𝑣2

2
+ 𝑔𝑔∆𝑧𝑧

– F is positive
– Decreases emech

– Sometimes called 𝐸̇𝐸𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

• Head form:
𝑃𝑃
𝜌𝜌𝑔𝑔

+
𝑣𝑣2

2𝑔𝑔
+ ∆𝑧𝑧 = ℎ𝑤𝑤 + ℎ𝐿𝐿

– 𝑊̇𝑊𝑠𝑠 − 𝐹𝐹 = 𝑊̇𝑊𝑢𝑢 usable work

7

-F



Example 1

• Raise a Liquid
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Example 2

• Pump a liquid
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Example 3

• Nozzle
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Example 4

• Problem 5-96E in book
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