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❑ Feed back of the In-class Quiz #1 (43 response)

• Class teaching speed:

– Speed is okay:  ~50%

– Speed is too fast:  ~45%

– Speed is too slow: ~ 5%

• Other comments:

– Fast-paced with many derivations.

– Some mathematical terms can be expanded upon and explained 
more thoroughly

– Why use complicated formula to describe simple problems.

– More examples to link the equations to real word applications.

– More Practice problems on the slides, which can help prepare for 
HW and Tests.
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❑ Reynolds Transport Theorem

• Let N be any extensive property of the identifiable fixed mass (system) such as total mass, momentum, or energy. The 
corresponding intensive property (extensive property per unit mass) will be designated as, :
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• The rate of change of N can be written: 
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❑ Reynolds Transport Theorem
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❑ Conservation of Mass
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• Physical principle: Mass can be neither created or destroyed
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• Integral form of the Mass Conservation Equation:
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❑ Integral Form of the Mas Conservation Equation
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❑ Integral Form of the Mas Conservation Equation

• Sin(20)  0.342
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• An airplane moves forward at a speed of 971 km/hr. The frontal area of the 
intake to one of the jet engines is 0.80m2 , and the entering air density is 
0.736 kg/m3 . A stationary observer estimates that relative to earth, the jet 
engine exhaust gases move away from the engine with a speed of 1,050 
km/hr. The engine exhaust area is 0.558 m2 and the exhaust gas density is 
0.515 kg/m3 . 

• Question: Please estimate the mass flow rate of fuel into the engine 
in kg/hr.

❑ Integral Form of the Mas Conservation Equation
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❑ Integral Form of the Mas Conservation Equation
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❑ Integral Form of the Mas Conservation Equation

• A bathtub is being filled with water from a faucet. The rate of 
flow from the faucet is steady at 9 gal/min. The tub volume is 
approximated by a rectangular space as indicate the figure. 
Please estimate the time rate of change of the depth of water in 
at any instant.
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❑ Integral Form of the Mas Conservation Equation

• Conservation of mass equation 



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ Integral Form of the Mas Conservation Equation

34

3
Ballon volume R=
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❑ Integral Form of the Mas Conservation Equation
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❑ Integral Form of the Mas Conservation Equation
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• Chose the control volume inside the balloon
• Flow velocity will be the same as the balloon radius growth rate

• Flow inside the control volume is steady, therefore:
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