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Significant learning outcomes 

Conceptual Knowledge 
 Distinguish between steady, unsteady, uniform, and nonuniform flows. 

 Distinguish between convective and local acceleration. 

 Describe the steps to derive the Bernoulli equation from Euler's equation. 

Procedural Knowledge 
 Apply Euler's equation to predict pressure. 

 Apply the Bernoulli equation to pressure and velocity variations. 

Applications (typical) 
 In variable area ducts, relate pressure and velocity distributions. 

 Measurement of velocity with stagnation tube or a Pitot-static tube. 
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4.1 Descriptions of fluid motion 

Streamline: A curve tangent 
to the instantaneous local 
velocity everywhere. 

Pathline: Actual path 
traveled by an 
individual fluid particle 



CIVL 4046 Fluid Mechanics 4 

Streakline: locus of fluid particles 
that have passed sequentially 
through a certain point in the 
flow 
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Nonuniform flow 
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(a) Laminar flow 

(b) Turbulent flow 
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(a) One dimensional  flow 

(b) Two dimensional flow 

(c) Three dimensional flow 
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4.2 Acceleration 
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4.2 Acceleration 
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4.3 Euler’s equation 
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4.5 The Bernoulli equation along a streamline 
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