
Review for Exam 2 
 
Chapter 5: Mass, Bernoulli, and Energy equation 
 
• Flow rate and conservation of mass 
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Simplification of Continuity Equation 
 

 
 
• Bernoulli Equations, Application, and Limitation 
 
Assume the flow is 
 

• Irrotational 
• Inviscid 
• Incompressible 

 
Bernoulli equation for steady state 
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Application: 
Stagnation tube (right), Pitot tube (left) 

 
 
 
• Energy Equation 

 
 
• Simplified form of energy equation for steady one dimensional incompressible 

flow 
 
Simplification: 
 

• No acceleration normal to the stream lines, pressure is hydrostatically distributed. 
• Internal energy u is considered as constant. 

• Shaft work defined as  ptS WWW &&& −=
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The final form of simplified energy equation: 

 
 

 
 
• HGL and EGL 
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Chapter 6: Momentum Analysis of Flow System 
 
• Momentum Equation 
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Important features for momentum equation: 
 

1. Vector equations 
2. Carefully define CV to include all external body and surface faces 
3. Velocity must be referenced to a non-accelerating inertial frame. 
4. Steady vs Unsteady flow 
5. Uniform vs Nonuniform flow 
6. Always use gage pressure 
7. Pressure condition at a jet exit 

 
Chapter 7: Dimensional Analysis and Modeling 

 
 

 
 
• Common Dimensionless Parameters for Fluid Flow Problems 

Re, Fr, We, Ma, Cp, etc 
• 
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Nondimensionalization of the Basic Equation 
 

 
• Similarity and Model testing 

 
Similarity is classified as: 
 

1. Geometric Similarity (similar length scale) : pm LL /=α  
2. Kinematic Similarity (similar length and time scale) 
3. Dynamic Similarity (similar length, time, and force scales) 

( ) etc scaling Re& Fr
 
Chapter 8: Flow in Pipes 
 

 

 
 
• 
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Laminar Flow in Pipes 
 
Velocity profile for laminar pipe flow 

 

 
Head loss and friction factor for laminar pipe flow (These are exact solutions!!): 
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• Turbulent Flow in Pipes 
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Head losses and fric
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pipe flow: 
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Moody-Diagram 

 
• Types of problems for turbulent pipe flow 
 

 
• 
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Minor losses 

 
(K: minor loss coefficient Depending on the shape of the pipe inlet/exit/curvature) 
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