
Problem Set 4 (PS4) due  
Monday  Feb. 19
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If there are no losses in the system,

Applying Bernoulli:
p p1 1

2 2
p 1

2
Continuity equation:
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And also,
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Steady, constant density flow.
Continuity equation:
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(a)Constant density, steady flow:
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(b)Outside the boundary layers,the flow is 
inviscid, and Bernoulli equation can be used:

1 1p p
2 2

U Dw U w U D w

D D
U
U D

U

δ δ

δ δ

δ

ρ

⋅

− + × + − =

∴ = −

∴ + = +

∫

2
2

2 2
1 2 2 1

2
1 2 2

2
2 1

1

1p p ( )
2

p p 11
2

U

U U

U
UU

ρ

ρ

ρ

∴ − = −

−
∴ = −

D

1 2

1U 2U

δ

δ

(1 )U U U∴ = + −



5.22

v

v
2

v 1 2 1

2 2

0

v 1 2

2 2
1 1

2 2 2
2 2

2 2 20
1 1

(c)x-component momentum equation:
F =viscous force acting on walls,

-F =viscous force acting on fluid.
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