
大同大學 96 學年度研究所碩士班入學考試試題 
 

考試科目:熱力學         所別:機械工程研究所           第 1 頁 
 

註:本次考試  不可以參考自己的書籍及筆記；  不可以使用字典；  可以使用計算器。 

 

1. (10%) Please give the verbal definition of heat and work in thermodynamics. 

 

2. (10%) Write out the full equation of first law of thermodynamics for an open system 

 

3. (10%) Air flows in a pipeline at a pressure of 500 kPa and a temperature of 25 C. 

Connected to this pipe is an evacuated tank. When the valve is opened, air flows into 

the tank until the pressure is 500 kPa. If the process occurs adiabatically, What is 

the final temperature of the air ? 

4. (10%) A cylinder contains 1 kg of air at 1 MPa and 1000 K expands in a reversible 

isothermal process to a volume 5 times larger. Calculate the heat transfer during the 

process and the change of entropy of the air (the ideal gas constant of air R=0.287 
kJ/kg-K). 

 

5. (5%)  (a) Explain the Kelvin-Planck statement. 

(10%) (b) Show that a violation of the Clausius statement will also violate the 

Kelvin-Planck statement. 

(5%)  (c) For a simple compressible system, show that Tds = dh－vdP. 
 

6. (10%) A heat engine receives 350 kJ from a 800 K energy reservoir. It rejects 150 kJ 

to a 300 K energy reservoir and produces 200 kJ of work as output. Is this heat 

engine reversible, irreversible, or impossible?  

 

7. (12%)  An automobile engine burn gasoline at a rate of 10 liter/h while providing a 

power output of 22 kW.  The heat content of gasoline is 45,000 kJ/kg.  When the 

gasoline burns, it provides a maximum temperature of 900 ℃ , and the ambient 

temperature that the engine operates in is 20 ℃.  Determine the thermal efficiency 

of the engine and show that the engine does not violate the second law of 

thermodynamics for these conditions.  The density of the fuel is 875 g/liter. 

 

8. (18%)  Sketch (1) flow, (2) pv, and (3) Ts process diagrams for a simple vapor-

compression cycle.  For the refrigeration and air conditioning system, define (4) the 

coefficient of performance for a heat pump, (5) the coefficient of performance for a 

refrigerator, (6) ton of refrigeration and (7) energy efficiency ratio : EER . 
 


