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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. Define the terms State and process.
2. Differentiate between Macroscopic and Microscopic view points?

3. State the Zeroth law of thermodynamics?

4. What is available and unavailable energy?

5. State the third law of thermodynamics?

6. Define critical point? What are the pressure and temperature at critical point?
7. What are the corrected assumptions that made to form Vander Waals equation?

8. What is Dalton's Law of partial pressure?

9. Define compression ratio? How does it effect to thermal efficiency of Otto and diesel cycles? 

10. Draw P-V and T-S diagram of dual cycle.
Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
Note:- All sub-sections of a question must be answered at one place only

1. a) Explain reversible and irreversible process and what are the causes for irreversibility?











[6M]

b) A mass of gas is compressed in a quasi-static process from 80kPa, 0.1m3 to 0.4MPa, 0.03m3. Assuming that the process is pvn = constant, find the work done by the gas system.









[4M]

2. a) Explain the Joules experiment with neat sketch and what had concluded?
[5M]

b) A turbine operators under steady flow conditions, receiving steam at the following state: pressure 1.2 Mpa, temperature 188˚C, enthalpy 2785 kJ/Kg , velocity 33.3 m/s and elevation 3m. The steam leaves the turbine at the following state pressure 20kpa , enthalpy 2512 kJ/Kg ,velocity 100 m/s and elevation 0 m. Heat is lost to the surroundings at the rate of 0.29 kJ/sec. If the rate of steam flow through the turbine is 0.42 Kg/s . What is the power output of the turbine in KW? 





[5M]

3. a) Define COP of a refrigerator and heat pump. Show that COP of heat pump is greater than the COP of refrigerator by unity.





[5M]

b)A domestic food freezer maintains a temperature of -15˚C the ambient air temperature is 30˚C if heat leaks into the freezer at the continuous rate of 1.75 kJ/s. What is the least power necessary to pump this heat out continuously?



[5M]
4. 
Two kg of air at 500 kPa, 80˚C expands adiabatically in a closed system until its volume is doubled and its temperature becomes equal to that of surroundings which is at 100kPa, 5˚C. For this processes, determine 


(i).The maximum work,


(ii)The change in availability.


(iii) The irreversibility. For air, Take Cv= 0.718kJ/Kgk, u=CvT  where Cvconstant, 
and PV=mRT, where P in kPa, V volume in m3,m mass in kg, R a constant equal 
to 0.287 kJ/kgK, and T temperature in K.






5.
a) Explain throttling calorimeter with neat sketch?




[5M]

b) Steam expands isentropically in a nozzle from 1 MPa , 250˚C to 10 kPa. The steam flow rate is 1 kg/s. Find the velocity of steam at the exit from the nozzle, and the exit area of the nozzle. Neglect the velocity of the steam at the inlet to the nozzle.

[5M]

6.
a) Explain free expansion process?






[4M]

b) A volume of 14m3 of air at 1bar and 90oC is compressed to 0.014m3 according to pv1.3= constant. Heat is added at a constant volume until the pressure is 66 bar. Determine 

(i) heat exchange with cylinder walls during compression 

(ii) change of entropy during each process.




[6M]

7.
In an air standard diesel cycle the compression ratio is 15. Compression begins at 0.1 
MPa, 40˚C. The heat added is 1.675 MJ/kg find 


(i) The maximum temperature of the cycle,


(ii) The work done per kg of air,


(iii) The cycle efficiency,


(iv) The temperature at the end of the isentropic expansions,


(v) the cut off ratio,


(vi) The maximum pressure of the cycle,and 


(vii) The Mean effective pressure of the cycle.

8.
a) Derive thermal efficiency of a otto cycle and expressed interms of compression 

ratio(r).

b) Derive PVr=const
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