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Significant learning outcomes 

Conceptual Knowledge 
Describe fluid mechanics. 

Contrast gases and liquids by describing similarities and 

differences. 

Explain the continuum assumption. 

 

Procedural Knowledge 
Use primary dimensions to check equations for dimensional 

homogeneity. 

Apply the grid method to carry and cancel units in 

calculations. 

Explain the steps in the “Structured Approach for Engineering 

Analysis” 
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1-1 Liquids and gases 
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1-2 The continuum assumption 
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1-3 Dimensions, units and resources 
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1-4 Topics in dimensional analysis 

• Dimensionless groups 

Mach Number (Ma) = Speed of flow / Speed of Sound 

 

Speed of sound= 346 m/s = 1246 km/h 

 Subsonic (Ma<1) 

 Sonic (Ma=1) 

 Supersonic (Ma>1) 

Hypersonic (Ma >>1) Concorde, Speed : 2.04 Mac 

Highly uneconomical, 

therefore grounded in 2003. 
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1-4 Topics in dimensional analysis 

• Dimensional homogeneity 
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EXAMPLE 1.1 PRIMARY DIME!SIONS OF THE REYNOLDS NUMBER 

Show that the Reynolds number, given in Eq. (1.4), is a dimensionless group. 

Problem Definition 

Situation: The Reynolds number is given by Re = (ρVL)/μ. 

Find: Show that Re is a dimensionless group. 

Plan 

1. Identify the variables by using Table A.6. 

2. Find the primary dimensions by using Table A.6. 

3. Show that Re is dimensionless by canceling primary dimensions. 

Solution 

Variables and primary dimensions 

· mass density, ρ = [M/L3] 

· velocity, V  = [L/T] 

· Length, L  = [L] 

· viscosity, μ= [M/LT] 

 

Cancel primary dimensions: 

 

 

 

Since the primary dimensions cancel, the Reynolds number (ρVL)/μ is a dimensionless group. 
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1-4 Topics in dimensional analysis 

• The Grid method 
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