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I would tell them to review the lectures on your own time, and only
use those to study. The only work that will be correct in his classes
are ones that follow his paths, not ones you might learn from online
supplemental lectures or lectures from other schools.

Find your own explanation of the path if the one provided does not work.

Heat Transfer Students, SPRING 2021
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A thermodynamic system is defined as a quantity of
matter or a region in space that is of interest. The
mass or region outside the system is called the
surroundings, and the surface that separates the
system and the surroundings is called the boundary.

REYNOLDS TRANSPORT THEOREM
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CONTINUITY
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• Mass Conservation: “TIME RATE OF CHANGE OF SYSTEM MASS = 0”

• REYNOLDS TRANSPORT THM.

• Constant Properties & Flow
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Example

• Find mass flow rate of fuel into engine- Steady Flow.
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SOLUTION
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Example
• Circular Pool with two hoses with fill rates of 2 m/s & 1.5 m/s.
• Find time required to fill pool to a depth of 2 m.
• Solution: Note mass of control volume is changing with time.
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SOLUTION
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NOTE: Velocity may be a function of time.
i.e. V(t)=a
. .V(t)=c sin( )
If so, would need to integrate velocity function
over time interval. 
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Examples of Time Varying Velocity Fields
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Example
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Oxygen is supplied via tanks 30 cm diameter and 1.3m tall at 13,800 kPa. The exhaust valve is 12.5 mm in 
diameter and the exit velocity is 1.5 m/s at a constant temperature of 25C. FIND TANK PRESSURE AFTER 
60S.
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FINAL SOLUTION
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Air at STP enters the compressor as shown. Determine a: Rate 
(slugs/s) at which the mass of air in the tank is 
increasing/decreasing; b: Average time rate of change of air 
density within the tank.
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Determine a: Rate (slugs/s) at which the mass 
of air in the tank is increasing/decreasing; 
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b: Average time rate of change of air density within the 
tank
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Water enters a rigid, sealed, cylindrical tank at steady rate of 100 liters/hr and forces 
gasoline (SG=0.68) out. What is the time rate of change of mass of gas in the tank?

Gas, which floats on the water without mixing is forced out and both are 
incompressible.
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HOMEWORK
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4.2,3,23,25,26,29,34
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