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UNIT I - GAS POWER CYCLES 
 
 

1. What is a thermodynamic cycle? 

Thermodynamic cycle is defined as the series of processes performed on the system, 

so that the system attains its original state. 

 

2. What are the assumptions made for air standard cycle analysis? 

 (i)The working medium is a perfect gas  i.e., It follows the law pv = mRT 

(ii) The working medium does not undergo any chemical change throughout the Cycle. 

(iii) The compression and expansion processes are reversible adiabatic i.e., There is no 

loss or gain of entropy. 

(iv) The operation of the engine is frictionless. 

 

3. Mention the various processes of dual cycle. 

(i) Isentropic compression. 

(ii) Constant pressure heat supplied.  

(iii) Isentropic expansion, and 

(iv) Constant pressure heat rejection. 
 

4. Define air standard cycle efficiency. 

Air standard efficiency is defined as the ratio of work done by the cycle to heat 

supplied to the cycle. 
 

5. Define mean effective pressure as applied to gas power cycles. 

Mean effective pressure is defined as the constant pressure acting on the piston 

during the working stroking. It is also defined as the ratio of work done to the stroke 

volume or piston displacement volume. 

 

6. Define the following terms (i) Compression ratio (ii) Cut off ratio and 

(iii) Expansion ratio? 

(i) Compression ratio is defined as the ratio between total cylinder volumes to 

clearance volume. 

(ii) Cut off ratio is defined as the ratio of volume after the heat addition to volume 

before the heat addition. 

(iii) Expansion ratio is the ratio of volume after the expansion to the volume before 

expansion. 

 

7. Which cycle is more efficient with respect to the same compression ratio? 

` For the same compression ratio, Otto  cycle is  more  efficient than diesel cycle. 
 



 

8. For the same compression ratio and heat supplied, state the order of decreasing air 

standard efficiency of Otto, diesel and dual cycle. 
 
 

η Otto   >  η Dual   > η Diesel 
 

9. Name the factors that affect air standard efficiency of Diesel cycle. 

Compression ratio and cut-off ratio. 
 

10. What is the effect cut-off ratio on the efficiency of diesel cycle when the 

compression ratio is kept constant? 

When cut-off ratio of diesel cycle increases, the efficiency of cycle is decreased when 

compression ratio is kept constant and vice versa. 

 

11. Write any four major differences between Otto and diesel cycle. 
 
 

Sl.No. Otto cycle Diesel cycle 

1 It     consists     of     two 

isentropic and      two constant    

volume processes. 

It   consists  of  two   isentropic, one 

constant volume and one constant 

pressure processes. 

2 Heat  addition  takes place 

of constant volume. 

Heat addition takes place of  constant 

Pressure. 

3 Compression ratio is equal 

to expansion ratio. 

Compression  ratio  is  greater  than 

Expansion ratio. 

 

 

12. Name the various types of gas power cycles. 

 

a. Carnot cycle 

b. Otto cycle 

c. Diesel Cycle 

d. Brayton Cycle 

e. Dual Combustion Cycle 

f. Atkinson Cycle 

 

13. Mention the various process of Brayton Cycle. 

 

(a) Isentropic Compression (b).Constant Pressure Heat addition (c) Isentropic Expansion 

 

(d) Constant Pressure heat Rejection



 

14. What are the processes involved in Carnot cycle. 

  

Carnot cycle consist of 

i) Reversible isothermal compression ii) isentropic compression 

iii) reversible isothermal expansion iv) isentropic expansion 

 

15. What are the assumptions made for air standard cycle. 
 
 1.   Air is the working substance. 
2.   Throughout the cycle, air behaves as a perfect gas and obeys all the gas laws. 

3.   No chemical reaction takes place in the cylinder 

4.   Both expansion and compression are strictly isentropic 

5.   The values of specific heats of the air remain constant throughout the cycle. 

16. Define: Mean effective pressure of an I.C. engine. 
 

 Mean effective pressure is defined as the constant pressure acting on the piston 
during the working stroke.  It is also defined as the ratio of work 

done to the stroke volume or piston displacement volume. 

 
17.  What will be the effect of compression ratio on efficiency of the diesel cycle? 

 
 Efficiency increases with the increase in compression ratio and vice – versa. 

 
18. What will be the effect of cut off ratio on efficiency of the diesel cycle? 
 

 Efficiency decreases with the increase of cut off ratio and vice – versa. 

19. What are the factors influencing of the Dual cycle? 
 

1. Compression ratio 2.cut off ratio 3. Pressure ratio and 4. Heat supplied at constant 
Volume and constant pressure. 

 

20. What is meant by air standard efficiency of the cycle? 
 

 It is defined as the ratio of work done by the cycle to the heat supplied to the cycle. 
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