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Review for Exam 1, 057:020 Fall 2007 
 
Chapter 1: Introduction and basic concepts 
 
Properties of fluids 
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• Viscosity 
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• Vapor pressure and Cavitation 

 

 Cavitation at ship propeller 
 



 4

• Surface tension and capillary effects 

 
 
Chapter 2: Pressure and Fluid Statics 
 
• Pressure 

o For a static fluid, only stress is the normal stress since by definition a 
fluid subjected to a shear stress must deform and undergo motion. 
Normal stresses are referred to as pressure p. 

o P is isotropic, one value at a point which is independent of direction, a 
scalar. 

 

 
 

• Absolute pressure, gage pressure, and vacuum 
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• Pressure variation 

 
- for a uniform-density fluid 

 
 
- in the troposphere 

 
 

- in the stratosphere 
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• Pressure measurements 
 

 
 

• Hydrostatic forces on plane surfaces 
 

For a static fluid, the shear stress is zero and the only stress is the normal 
stress, i.e. pressure. 
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• Buoyancy 
 

Archimedes principle 

 

 
• Stability of immersed and floating bodies 
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Fluids in rigid-body motion 
- uniform linear acceleration 

 
 
 

 
 

- rigid body rotation 
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Chapter 3: Bernoulli equation 
 

• Flow patterns 
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• Bernoulli equation  

 
 

• Physical interpretation: work-energy principle 
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• Volume rate of flow 
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• Energy grade line (EGL) and hydraulic grade line (HGL) 

 
 

• Limitations of Bernoulli equation 

 
 
Chapter 4: Fluids Kinematics 
 

• Velocity and description methods 

 
 
Two approaches to analyzing the velocity field: 
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o Lagrangian: keep track of individual fluids particles (i.e., solve F = 

Ma for each particle): ˆˆ ˆ
p p pu i v j w k= + +pV  

o Eulerian: focus attention on a fixed point ˆˆ ˆxi yj zk= + +x  in space, 
ˆˆ ˆ( , )t ui vj wk= = + +V V x ,  

where u = u(x,y,z,t),   v = v(x,y,z,t),   w = w(x,y,z,t) 
 

• Acceleration Field and Material Derivative: 
 
Eulerian approach: the velocity is a function of both space and time. 

ˆˆ ˆ( , , , ) ( , , , ) ( , , , )u x y z t i v x y z t j w x y z t k= + +V  
Total Acceleration = Local Acceleration + Convective Acceleration 

x

y

z

Du u u u ua u v w
Dt t x y z
Dv v v v va u v w
Dt t x y z
Dw w w w wa u v w
Dt t x y z

∂ ∂ ∂ ∂= = + + +
∂ ∂ ∂ ∂
∂ ∂ ∂ ∂= = + + +
∂ ∂ ∂ ∂
∂ ∂ ∂ ∂= = + + +
∂ ∂ ∂ ∂

 

• Separation, vortices, turbulence, and flow classification:  
 

o One-, Two-, and Three-dimensional Flow 
o Steady vs. Unsteady Flow 
o Incompressible and Compressible Flow  
o Viscous and Inviscid Flows 
o Rotational vs. Irrotational Flow 
o Laminar vs. Turbulent Viscous Flows 
o Internal vs. External Flows 
o Separated vs. Unseparated Flow 
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• Basic Control-Volume Approach and RTT:  

 

 

CV CV

extensive property = dM dB β βρ= = ∀∫ ∫  

intensive propertyβ =  

Example: Continuity equation: massB = , 1β =  
 

CV CS

d d
dt

ρ ρ− ∀ = ⋅∫ ∫ V dA
  integral form 

 

0D
Dt

ρ ρ+ ∇⋅ =V     differential form 


