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Let in = rate of accumulation of mass in tank:
By conservation of mass:
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For control volume CV shown;
For steady, constant density flow:
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x-component momentumequation:
F+p 4 p 4 4 2 2

(1 1 44
2 2

U Dw Qw U Dw U Dw
QU U
D

Dw Dw U Dw U Dw U Dw
p pF Q Q

DU DUU Dw U

ρ ρ ρ

ρ ρ

− − + + =

∴ = +

− =− + +
−

∴ = + +

  

1)

F

CVy

x

1U 1U

1U

2U

D

D

2D

1p
2p



3.27

1 1 2 2 3 3

1 1 1 2 1 3

1
2 3

2 2 2
x 1 1 2 2 3 3

2 2 1
1 1 1

For steady, constant density flow, for CV shown, 
mass conservation gives:
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F U U cos U

U 4U co
4

t t t
t t t

tt t

t w t w t w
tt w w

ρ ρ θ ρ

ρ ρ

+ + =

∴ =

∴ = =

= − + +

= − +



 2 1
1

2
1 1

2 2 21
y 2 2 1 1 1

x y

s 4U
4

U cos
y-component momentumequation:

F U sin 4U sin U sin
4

sinNow F F  when =1, Hence  =45
cos

t w

t

tt w w t

θ ρ

ρ θ

ρ θ ρ θ ρ θ

θ θ
θ

+

=

= = =

= o



x

y

1U

2U

3U

1F

θ

CV

1t

2t

3t



2 3

(a) Cavitation may occur at the point of lowest pressure
In the tube. That is, when H  is such that p <vapor 
Pressure of water, Cavitation can occur, and the siphon 
may not continue to operate.
(b) Bern
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oulli equation (between free surface and exit plane)
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Bernoulli equation (between exit plane and height y)
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 continuity: 
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apogee: V cos ,  0

Bernoulli equation (between exit plane and apogee)
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(d) Use vertical component momentum equation appl
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 to CV shown :
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