
Meeting 12Meeting 12

Exercises Chapter 5Exercises Chapter 5

Mass & Momentum C.V. Mass & Momentum C.V. EqsEqs..



EXERCISE CLASS 
& 

RECOMENDED EXERCISES

Mass Equation:
5.1 & 5.3
5.7
5.8 (be carefull, density change!)
5.9 (already done in class notes)
5.10
5.12 (pay attention to the radial cross area)



EXERCISE CLASS 
& 

RECOMENDED EXERCISES

Momentum Equation:

5.14 & 5.18 (are similar)
5.15 & 5.16 (sketched in class)
5.17 
5.19
5.22
5.24
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60oVj = 25 m/s

Vs = 25 m/s
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Nozzle Reaction ForceNozzle Reaction Force

100 Psi & 50 – 350 GPM

Why is necessary two man to hold a fire hose?
Why to accelerate the water within the fire nozzle a 
reaction force appears?

Nozzle with 
adjustable throat 

diameter
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Nozzle Reaction ForceNozzle Reaction Force
The control surface bounds the nozzle (solid) plus the fluid.
Every time the C.S. cross a solid there may be a mechanical 
force due to reaction.
Consider the inlet and outlet nozzle diameters as d1 and d2
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For steady state, d/dt = 0 and from mass conservation,
ρV1d1

2 = ρV2d2
2 V2=V1(d1/d2)2  and  m = ρV1πd1
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Nozzle Reaction Force Nozzle Reaction Force 
(Vector equation (Vector equation x component)x component)



Jet Boat Propulsion












