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Reg No.:_______________  Name:__________________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

FOURTH SEMESTER B.TECH DEGREE EXAMINATION(R&S), MAY 2019 

Course Code: AU202 

Course Name: ADVANCED THERMODYNAMICS (AU) 

Max. Marks: 100  Duration: 3 Hours 
(Use of approved data book is permitted) 

PART A  
  Answer any three full questions, each carries 10 marks.  

1 a) Differentiate between classical thermodynamics and statistical thermodynamics 3 

 b) Define thermodynamic property. How do you classify the thermodynamic 

property? 
4 

 c) Explain the term “Thermodynamic equilibrium” 3 

2 a) Write limitations of thermodynamics 3 

 b) Define the concept of continuum 3 

 c) Describe the assumptions for an ideal gas 4 

3 a) Define the term “temperature”, explain about any one temperature measuring 

device.  
5 

 b) Show that internal energy is a property of the system. 5 

4 a) Derive steady flow energy equation  10 

PART B  

Answer any three full questions, each carries 10 marks. 

5 a) State and explain Second law of thermodynamics 4 

 b) A cyclic heat engine operates between a source temperature of 800 0C and a sink 

temperature of 30 0C.What is the least rate of heat rejection per kW net output of 

engine?. 

6 

6 a) Define Clausius inequality. 5 

 b) Differentiate between a heat pump and a refrigerator. 5 

7 a) Derive Maxwell’s equations using combined first and second law equations 10 

8 a) Derive Tds equations using Maxwell’s relations 10 
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PART C  

Answer any four full questions, each carries 10 marks. 

9 a) With neat sketch explain about P-T diagram for a pure substance. 10 

10 a) A vessel having a capacity of 0.05m3 contains a mixture of a saturated water and 

saturated steam at a temperature of 2450c.the mass of the liquid present in 

10kg.find the following  

(i) the pressure (ii) the mass (iii) the specific volume (iv)the specific enthalpy  

(v)the specific entropy and internal energy 

10 

11 a) With the help of P-V and T-S diagram derive an expression for efficiency of 

Brayton cycle   

10 

12 a) The pressure and temperature at the beginning of compression in an air standard 

Brayton cycle are 100 kPa and 27°C.The heat added per kg of air 1850 kJ. The 

compression ratio is 4. Determine the maximum pressure and temperature, thermal 

efficiency. Assume γ=1.4, Cp=1.005 kJ/kgK.             

10 

13 a) With the help of P-V and T-S diagram derive an expression for efficiency of 

Rankine cycle  
10 

14 a) A steam power plant works between pressures of 40 bar and 0.05 bar. If the steam 

supplied is dry saturated and cycle of operation is Rankine cycle, find  

a) Cycle efficiency                                                                                         

b) Specific steam consumption                                                                        

10 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

FOURTH SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2018 

Course Code: AU202 

Course Name: ADVANCED THERMODYNAMICS (AU) 

(Instruction: Use of approved Data Book is permitted) 

Max. Marks: 100 Duration: 3 Hours 

 

PART A 

Answer any three questions 

1. (a) What are intensive and extensive properties? (3) 

(b) Explain different types of systems. (4) 

(c) What is thermodynamicequilibrium? (3) 

2. (a) Explain the concept of continuum. (6) 

(b) Explain Van der Waals equation for real gases (4) 

3. (a) State first law of thermodynamics for closed systems and prove that stored energy 

is a property of system. (6) 

(b) Compare work and heat. (4) 

4. Derive the steady flow energy equation for a single stream entering and a single 

stream leaving a control volume and explain various terms in it. (10) 

PART B 

Answer any three questions 

5. Derive the thermal efficiency of Carnot cycle. (10) 

6. (a) State second law of thermodynamics.                                                                  (4) 

(b) What is the difference between Heat engine, Heat pump and Refrigerator         (3) 

(c) Define available and unavailable energy (3) 

7. What is the significance of Gibbs and Helmholtz function? Derive the Maxwell 

relations. (10) 

8. Show that internal energy and enthalpy of ideal gas are functions of temperature only. 

 (10) 

 

PTO 
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PART C 

Answer any four questions 

9. Explain 

1) Compressibility factor 

2) Law of corresponding states 

3) P-V-T surface of a pure substance (10) 

10. Draw the phase equilibrium diagram for a pure substance on a T-S plot with relevant 

constant property lines. What do you understand by degree of superheat and degree of 

sub cooling? (10) 

11. Steam initially at 1.5 MPa, 3000°Cexpands reversibly and adiabatically in a steam 

turbine to 400°C. Determine the idealwork output of turbine per kg of steam. (10) 

12.  Consider an ideal Stirling-cycle engine in which the state at the beginning of the 

isothermal compression process is 100 kPa, 25°C, the compression ratio is 6, and the 

maximum temperature in the cycle is 1100°C. Calculate the maximum cycle pressure 

and the thermal efficiency of the cycle  (10) 

13. (a) Draw PV and T-S diagrams of Rankine cycle? (4) 

(b) Derive thermal efficiency of Atkinson cycle? (6) 

(c) A large stationary Brayton cycle gas-turbine power plant delivers a power output 

of 100 MW to an electric generator. The minimum temperature in the cycle is 300 

K, and the maximum temperature is 1600 K. The minimum pressure in the cycle 

is 100 kPa, and the compressor pressure ratio is 14 to 1. Calculate the power 

output of the turbine. What fraction of the turbine output is required to drive the 

compressor? What is the thermal efficiency of the cycle? (10) 

**** 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

FOURTH SEMESTER B.TECH DEGREE EXAMINATION, APRIL 2018 

Course Code: AU202 

Course Name: ADVANCED THERMODYNAMICS (AU) 

Max. Marks: 100  Duration: 3 Hours 

(Use of approved data book is permitted) 

PART A  

  Answer any three full questions, each carries 10 marks. Marks 

1 a) Differentiate between classical thermodynamics and statistical 

thermodynamics. 

(4) 

 b) What is meant by quasi-static process. (2) 

 c) Define Intensive and Extensive properties with examples.   (4) 

 

2 a) Differentiate between flow process and non-flow process. (3) 

 b) What are the applications of thermodynamics? (3) 

 c) Define the path function and point function. (4) 

 

3 a) If a gas of volume 6000 cm3 and at pressure of 100 KPa is compressed quasi 

statically according to PV2=constant. Until the volume become 2000 cm3, 

determine the final pressure and work transfer. 

(4) 

 b) Write short note on any three temperature measuring devices.   (6) 

 

4  Air flow steadily at the rate of 0.5 kg/s through an air compressor, entering at 

7m/s velocity,100 kPa pressure, and 0.95m3/kg volume, and leaving at 5m/s, 

700kPa and 0.19m3/kg. The internal energy of air leaving is 90kJ/kg greater 

than that of air entering. Cooling water in the compressor jackets absorbs heat 

from the air at the rate of 58kW. 

i) Compute the rate of shaft work input to the air in kW.  
ii) Find the ratio of the inlet pipe diameter to outlet pipe diameter. 

(10) 

 

PART B 

Answer any three full questions, each carries 10 marks. 

5 a) Differentiate between heat pump, heat engine and refrigerator.   (6) 

 b) Write two statements of second law of thermodynamics. (4) 

 

6 a) Why Carnot cycle cannot be realized in practice?   (3) 

 b) Show that entropy is a property. (4) 

 c) An inventor claims to have developed an efficient heat engine which would 

have a heat source at 10000C and reject heat to a sink at 500C and gives an 

efficiency of 90%. Justify whether his claim is possible. 

 

(3) 
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7  Derive Maxwell relations using combined first and second law equations. (10) 

 

8 a) Derive Clausius-Clapeyron equation. (6) 

 b) What are the applications of thermodynamic relations? 

 

 

(4) 

PART C 

Answer any four full questions, each carries 10 marks. 

9 a) Write short notes on P T diagram with neat sketch. (4) 

 b) Derive the equations of Dalton’s law of partial pressure. (6) 

 

10  Identify the steam in the following three cases, using the steam tables and 

giving necessary calculations supporting your claims.  

            i) 2 kg of steam at 8 bar with an enthalpy of 5538 kJ at a temperature of 
170.40C. 
           ii) 1 kg of steam at 2550kPa occupies a volume of 0.2742m3. also find 
the steam temperature. 
           iii) 1 kg of steam at 60 bar with an enthalpy of 2470.73kJ/kg    

 

(10) 

11 a) Explain compressibility factor. (4) 

 b) Write short notes on PVT surface with sketch. (6) 

 

12  Explain the working of Brayton cycle with the help of schematic diagram. 

Derive the thermal efficiency using PV and TS diagram 

 

(10) 

13  In a Rankine cycle, the steam inlet to a turbine is dry saturated at a pressure of 
35 bar and the exhaust pressure is 0.2bar. Calculate       

i) Pump work 

ii) Turbine work 

iii) Rankine efficiency 

iv) Condenser heat flow 

Assume flow rate of 9.5 kg/s 

 

(10) 

14  Derive the thermal efficiency of Stirling cycle with the help of PV and TS 

diagram. 

(10) 

**** 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

FOURTH SEMESTER B.TECH DEGREE EXAMINATION, JULY 2017 

Course Code: AU202 
Course Name: ADVANCED THERMODYNAMICS (AU) 

Max. Marks: 100  Duration: 3 Hours 

Use of approved Data Book is permitted 

PART A  

Answer any three full questions. Each question carries 10 marks. 

1 a) What is meant by thermodynamic system? How do you classify it? (3) 

 b) How do you classify the thermodynamic property? (3) 

 c) Derive Ideal gas equation? (4) 

2 a) What you meant by equation of state?   (3) 

 b) What are the limitations of thermodynamics? (3) 

 c) Define the concept of continuum? (2) 

 d) What is meant by thermodynamic equilibrium? (2) 

3 a) Explain Zeroth law of thermodynamics and its significance.    (4) 

 b) Differentiate between heat and work. (3) 

 c) Define temperature and mention any three temperature measuring devices. (3) 

4 a) Derive steady flow energy equation.      (6) 

 b) Define first law of thermodynamics for a closed system. (4) 

    

PART B  

Answer any three full questions. Each question carries 10 marks. 

5 a) What is meant by reversible and irreversible process? (3) 

 b) A cyclic heat engine operates between a source temperature of 8000C and a sink 

temperature of 30 0C. What is the least rate of heat rejection per kW net output of 

engine? 

(5) 

 c) Why a heat engine cannot have 100% efficiency? (2) 

6 a) What you meant by temperature reservoir? (3) 

 b) What is the difference between a heat pump and a refrigerator? (4) 

 c) Define Clausius inequality. (3) 
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7 a) What is Clausius Clapeyron Equation? (3) 

 b) State Tds equations. (5) 

 c) What you meant by Gibb’s free energy? (2) 

8 a) Derive Helmholtz free energy equation. (6) 

 b) What are the applications of thermodynamic relations? (4) 

PART C  

Answer any four full questions. Each question carries 10 marks. 

9 a) Calculate the specific enthalpy, specific volume and density of 1 kg of steam at a 

pressure of 1.9MPa, having a dryness fraction 0.85. 

(4) 

 b) What you meant by PVT surface? Explain with neat sketch. (6) 

10 a) Using steam tables, determine the mean  specific heat for superheated steam at         

1 Bar between temperatures of 1500C to 2000C. 

(4) 

 b) What you meant by pure substance?    (2) 

 c) What you meant by saturated vapour and super-heated vapour? (4) 

11 a) What is saturation temperature and saturation pressure? (3) 

 b) Write short notes on Mollier diagram.   (5) 

 c) Define latent heat of vaporizations.     (2) 

12 a) In an ideal Brayton cycle, air is compressed from 1 bar to a pressure ratio of 6. 

Calculate the cycle efficiency? If the ratio of lower to upper temperature is 0.3 then 

calculate the work ratio? 

(5) 

 b) Derive the thermal efficiency of Atkinson cycle. (5) 

13 a) Draw PV diagram and TS diagram of Rankine cycle? (4) 

 b) A steam power plant has a boiler and condenser pressure of 60 bar and 0.1 bar 

respectively. Steam coming out of the boiler is dry and saturated. The plant operates 

on the Rankine cycle. Calculate thermal efficiency. 

(6) 

14  In an ideal Atkinson cycle, the gas is compressed isentropically from 1 bar, 270C 

to 4 bar.  The maximum pressure of the cycle is limited to 16 bar. Calculate 

i) The work done per kg of cycle 

ii) The thermal efficiency of the cycle 

iii) Mean effective pressure of the cycle 

Take Cp= 0.761kJ/kgK and  Cv= 0.573 kJ/kgK   

(10) 

**** 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

FOURTH SEMESTER B.TECH DEGREE EXAMINATION, MAY 2017 

Course Code: AU202 

Course Name: ADVANCED THERMODYNAMICS (AU) 

Max. Marks: 100             Duration: 3 Hours 

PART A 

Answer any three questions. 

1. Define the following with examples. 

a) Intensive and extensive properties.                                   (4) 

b) Macroscopic and microscopic approach.                                                             (3) 

c) Thermodynamic state, process and cycle.                                                            (3) 

2. a) Write down real gas equations.       (3) 

b) Derive ideal gas equation.         (4) 

c) Explain Joule- Thompson effect.       (3) 

3. 1.5 kg of certain gas at a pressure of 8 bar and 20°C occupies a volume of 0.15 m3. It 

expands adiabatically to a pressure of 0.9 bar and volume of 0.73 m3. Determine the 

work done during the process, gas constant, ratio of specific heats, value of specific 

heats, change in internal energy, and change in enthalpy.   (10) 

4. A turbine operates 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 3 m. The steam leaves the turbine at the following state: Pressure 20 

kPa, 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/s. If the rate of steam flow through the turbine is 

0.42 kg/s, what is the power output of the turbine in kW?   (10) 

 

PART B 

Answer any three questions. 

5. a) State and explain the Carnot theorem.      (6) 

b) Which is the more effective way to increase the efficiency of a Carnot engine to 

increase T1, keeping T2 constant or to decrease T2, keeping T1 constant?               (4) 
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6. a) Write down the corollaries of second law of thermodynamics.   (3)                                                    

b) What is Clausius inequality? Demonstrate the validity of Clausius inequality. (7) 

7. Derive Clausius Clapeyron equation for a phase change process.              (10) 

8. Derive Tds equations using Maxwell’s relation.                                                       (10) 

PART C 

Answer any four questions. 

9. Explain about PVT surface for a pure substance.     (10) 

10. 0.5 kg of air is compressed reversibly and adiabatically from 80 kPa, 60°C to 0.4 MPa 

and is then expanded at constant pressure to the original volume. Sketch these 

processes on the P-V and T-S planes. Compute the heat transfer and work transfer for 

the whole path.         (10) 

11. Explain  

a) Triple point.         (2) 

b) With neat sketches explain the phase change process for a pure substance.  (8) 

12. The pressure and temperature at the beginning of compression in an air standard 

Brayton cycle are 100 kPa and 27°C.The heat added per kg of air 1850 kJ. The 

compression ratio is 4.Determine the maximum pressure and temperature, thermal 

efficiency and mean effective pressure. Assume γ=1.4, Cp=1.005 kJ/kgK.            (10) 

13. With PV and TS diagram explain about Stirling cycle and derive the equation for 

thermal efficiency.(10) 

14. In an ideal Atkinson cycle, the gas is compressed is entropically from 1 bar, 27 °C to 

4 bar. The maximum pressure of the cycle is limited to 16 bar. Calculate: 

a) Work done per kg of cycle, 

b) Thermal efficiency of the cycle, 

c) Mean effective pressure of the cycle. 

Take Cp= 0.761 kJ/kgK   and Cv=0.573 kJ/kgK             (10) 

**** 
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