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2.a  Acceleration: 

3.  Eulerian Approach:   

4.  Euler Equation of motion: 
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5.  Bernoulli Equation: C
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6.  Pressure Coefficient 
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1.a Uniform Flow                       Non-Uniform Flow    
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1.b  Steady Flow                             Non-Steady Flow 0
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2.b  Acceleration of Liquid in a Tank: 
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6.  Pitot Tube Equation  
2
1

2,1,2

2








 zz ppV



t

w

z

w
w

y

w
v

x

w
uaz





















t

v

z

v
w

y

v
v

x

v
ua y





















t

u

z

u
w

y

u
v

x

u
uax





















C
g

V
z

p
OR 

2

2





Dr. Munzer Ebaid  3 

 7.  The rotational velocity about x, y and z axes 
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8.  Vorticity   2)(

9.  Free Vortex Flow  
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10.  Forced Vortex Flow  rV 

11.  Pressure Variation in Rotating Flow C
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12.  The Pressure Difference between 
point (1); i.e. the center of the tornado 
and the outer edge of the tornado   
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Problem 4.1 
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Problem 4.2 
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V Means type of flow, also, 
type of acceleration 
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Problem 4.18 

Two dimensional flow (X, Y) 
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Problem 4.21 

dt

dV

ds

dV
V

stsmQsmQGiven 1,5.0,985.0: 0
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smsV 2
cmd 50

Flow profile 

Flow is Non uniform and 
Unsteady 
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CONT. stsmQsmQGiven 1,5.0,985.0: 0
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st 5.0

cmd 50
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Problem 4.22 (p. 128) 
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Problem 4.24 (p. 128) 

0yand

Flow Unsteady 
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Euler Equation 
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Problem 4.27 (p. 129) 

gal 3.0
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Problem 4.36 (p. 129) 
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Problem 4.44 (p. 130) 
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smVGiven 20: 1 

Bernoulli equation :( steady, incompressible, no viscous 
forces and irrotational) 
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Problem 4.47 (p. 130) 
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Problem 4.47 (p. 130) 
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Problem 4.65 (p. 132) 

    4.0,0.1: 
BPAP CCGiven

Gas 
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Problem 4.80(p. 135) 

Pipe 
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Problem 4.83(p. 135) 
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Problem 4.88(p. 136) 
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Problem 4.103(p. 138) 
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END OF 

SOLVED PROBLEMS 

CHAPTER (4) 


