Notre Dame University. Department of Mechanical Engineering

Test #2-MEN210 (Thermodynamic I) Open book: 1hr
 Dr. Gabi Nehme. PhD - Spring-2006
Problem # 1 (25pts) . ,
A nigid tank is electrically wired and contains ideal gas. The energy going into the tank is
ata rate 75 W and energy leaves the system at a rate of 20 W. If the mass of the gas 1s 2
kg and the temperature changes over 10 minutes is 40 K. Find Coinkl/kg K. -

Problem # 2 (15pts)
Temperature, Pressure and Heat are state functions. True or false? Explain in details.

Problem # 3 (30pts)- , A
Consider a piston weighing 990 g which contains 10 g or 0.347 mole of air at 1 atm and
25° C. Calculate the effects of performing 100 J of work on the air-containing piston for
the following situations. State any assumptions and show all units.
a) Find the maximum possible elevation if all the work is used to raise the cylinder
and its contents vertically. ’ '
~ b) Find the maximum possible final velocity if all the work is used to accelerate the
cylinder and its contents. ,
¢) Find the maximum possible pressure of air if the piston is compressed
ishotermally.

Problem # 4 (30pts)

A heat exchanger is insulated and has two inlets and one outlet. At inlet one, water vapor
enters at 5 MPa and 430°C. At inlet two, Liquid water enters at 10 MPa with an internal
energy of 416.11 kJ/kg. The mass flow rate is 15kg/s at each inlet. A mixer of streams put
> KW into the system. Exit pressure is 10 MPa.

Locate the states on P-V diagram and find the exit temperature of the stream.
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