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Prince of Songkla University
Faculty of Engineering

Midterm Test Semester 2/2546
20 December 2003 13:30 – 16:30
216-231 Principles of Thermodynamics Room:  Hallway (Civil)

Name __________________________________  ID ________________

                                                                                                                                                      
Direction:
1.  All types of calculators, document and books are permitted.
2.  There are totally 5 problems, 9 pages.  Solve all of them, will you?
3.  Two pages of self-written A4 paper are allowed.  No photocopy, please.
4.  Any types of calculator and dictionary are allowed.

Perapong Tekasakul
Instructor

Problem

No.

Full score Your mark

1 20

2 20

3 20

4 20

5 20

Total 100
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216-231  Priciples of Thermodynamics
Mid-Term Test

Semester 2/2546

1. Answer the following questions as clear as possible.  (20 points)
(a) Explain how you will determine properties (for example, specific volume) of a

vapor-liquid mixture of water in equilibrium condition.  (3 points)

(b) What is the isolated system?  (2 points)

(c) Can a non-adiabatic and irreversible process be a constant entropy process?
Explain.  (3 points)

(d) What is Thermodynamic property?  Are heat and enthalpy properties?.  (3 points)
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(e) If I want you to use the First Law relation for a closed system as

E Q W∆ = +

What should the sign notation of Work be?  (2 points)

(f) Takzin told you that he had built a refrigerator that maintains the refrigerated space
at 1°C while operating in a room where the temperature is 27°C and has a COP of
11.4.  Is he a trustworthy guy or just a plain liar?  (3 points)

(g) Is the First Law itself sufficient in analysis of thermodynamic cycle?  Explain  (2
points)

(h) What is the meaning of the Principle of Increase of Entropy?  (2 points)
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2. A piston-cylinder device initially contains 0.1 m3 of saturated vapor water at 2 bar.  Heat is
slowly removed from the system until mass of water vapor and liquid is equal.  (20 points)

(a) Show the process on a T v−  diagram and specify direction by an arrow.
(b) What is the mass of water?
(c) Determined specific volume at initial and final states.
(d) Determined specific enthalpy at initial and final states.
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3. During expansion and compression processes in piston-cylinder devices, the gas has been
observed to satisfy the relation 1.44pV C= , where C  is the constant.  Calculate the work
done when a gas expands from a state of 150 kPa and 0.03 m3 to a final volume of 0.2 m3.
If an amount of 100 kJ of heat is transferred to the gas, determine the change of internal
energy of the gas.  (20 points)
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4. CO2 enters an adiabatic compressor at 100 kPa and 300 K at a rate of 0.4 kg/sec and leaves
at 500 kPa and 400 K.  Neglecting kinetic energy changes, determine.  (20 points)

(a) the volume flow rate of the CO2 at the compressor outlet, and.
(b) the power input to the compressor.
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5. Air is compressed in a piston-cylinder device from 10 psia and 70°F to 82 psia in an
isentropic process.  Determine the final temperature and the work done during this process
(20 points)
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Important notes and tables

Gas constant for CO2: 2COR = 188.9 J/kg.K
= 0.3704 psia ft3/lbm. °R

Conversion factors: 1 bar = 0.1 MPa

Table 1: Saturated water.
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Table 2: Ideal gas properties
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