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P A R T A ( 1 0 X 2 = 2 0 Mark) 

1. What is the inf luence of cut-off ratio on diesel cycle ef f ic iency? 

2. What are the character ist ics of isentropic f low? 

3. What is the c learance ratio and how does it affect the vo lumetr ic eff iciency? 

4. List various types of compressors with their work ing pr inciple. 

5. What is the role of f lywheel? 

6. How are stroke length and rpm related to the piston speed? 

7. What is transfer port? 

8. What is the Air- fuel ratio for methane? 

9. What is work ratio? 

10. List gas turbine componen ts and suitable mater ia ls. 

P A R T B ( 5 x 1 6 = 8 0 Mark) 

11) (i) For max imum work done in an Otto cycle, show that the opt imum compress ion 

ratio for max imum work is O V T i ) 1 - 2 5 , if 1\ and T 3 are the m in imum and m a x i m u m 

temperatures of the cycle, respectively. (6) 



( v \ l n an ideal Diesel cyc le , the pressure and temperature at the beginning of compression *• 

are 1.03 bar and 27°C respect ively. The max imum pressure at ta ined during the cycle is 50 

bar and the heat suppl ied dur ing the cycle is 745 kJ/kg of work ing f luid. Determine the 

fol lowing (a) the compress ion ratio, (b) the temperature at the end of isentropic 

compression, constant pressure combust ion (c) air standard eff iciency. Assume k =1.4 

and c p = 1.004 kJ/kg-K. (10) 

12) a) (i) Plot single stage compress ion with clerance vo lume in reciprocating compressors 

on P-V and T- S d iagrams (6) 

(ii) A reciprocating air compressor takes the air in at 1 bar, 15°C and discharges at 7 bar. 

The compression process (and also the expansion) in the cyl inder can be taken as pv 1 3 = 

constant. The compressor cyl inder has 10 cm diameter and 12 cm stroke. The clearance 

vo lume is 5% of the swept vo lume. The compressor runs at 1450 r.p.m. Estimate the work 

required per kg, mass; f low rate of air and required power input in kW. Take R = 0.287 

kJ /kg .K fo ra i r . (10) 

(OR) 

b) (i) Derive the express ion for op t imum intermediate pressure of a 2 stage reciprocating 

air compressor with perfect inter cool ing. (6) 

(ii) A single acting two stage air compressor with perfect intercool ing delivers air at 5 

kg/min at a pressure of 16 bar. The compressor runs at 300 rpm and the clearance ratio is 

0.06 and 0.08 for the first and second stage respectively. If the intake condit ions are 1 bar 

and 300 K and the index of compress ion and expansion is 1.35, calculate a) the power 

required for the compressor , b) the isothermal eff iciency, c) the swept and clearance 

vo lume for each cyl inder. (10) 

13) a) (i) List out the major components of IC engine and their funct ions. (6) 

(ii) Draw the theoretical a n d actual valve t iming diagram of 4 st roke diesel engine and 

explain the reasons for the deviat ions in actual d iagram. (10) 

(OR) 

b (i) Explain the work ing of a 2 stroke petrol engine. (6) 

(ii) Compare SI engines wi th CI engines with suitable reasons for any di f ference. (10) 



' \ ) a) (i) Discuss a sui table method for exhaust gas analysis. (6) 

(ii) In a 4-cyl inder 4-s t roke petrol engine air f low is measured by means of a 6.8 cm 

diameter sharp edged orif ice, Cd = 0.6. The engine has the fol lowing test data: Bore = 11 

cm, stroke = 14 c m , eng ine speed = 2850 rpm, brake power = 50 kW, pressure drop 

across the orifice = 4.2 c m of water. Atmospher ic pressure and temperature are 20°C and 

101.3 kPa. Calculate air capaci ty of the engine and volumetr ic ef f ic iency based on free air 

condit ions. (10) 

(OR) 

b (i) Explain the p rocess of knocking in SI engines. *(€) 

(ii) Fuel for a SI eng ine contains 8 4 % C and 16% H 2 by mass. The fuel to air fat io -is 1:14. 

Assuming comple te combus t ion of H 2 and n o Carbon, residue, calculate (i) the mass of C 

per kg of fuel used to fo rm CO and C 0 2 , (ii) volumetr ic composi t ion of C O in the product 

gas and (iii) percentage of heat energy loss, given that 34 MJ/kg of heat is released if C is 

burnt to C 0 2 and 10 MJ/kg of heat is released if C is burnt to C O and 128 MJ of hea t is 

released if H2 is burnt to H 2 0 . (10) 

15) a) (i) Explain the work ing of closed cycle power plant. (6) 

(ii) In an open cycle gas turbine power plant, air enters the compressor at 300 K and 1 

bar. The pressure ratio of the compression process is 9. There is a pressure-drop of 1 bar 

in the combust ion chamber and the max imum temperature of the gas is 1200 K. The 

isentropic compressor and turbine eff iciencies are 8 8 % and 9 5 % respectively. Determine 

the turbine work, the compressor work, the network per kg, work rat io and the eff ic iency of 

the cycle. Also calculate the power deve loped for the mass f low rate of 10 kg/s. (10) 

(OR) 

b) In an open cyc le gas turbine power plant, air enters the compressor at 300 K and 1 bar. 

It is pressurised to opt imal pressure in the low pressure compressor and then infercooled 

to 280 K before enter ing the high pressure compressor . The pressure in the combust ion 

chamber is 9 bar and the turbine inlet temperature (TIT) is 1200 K. It is then expanded in a 

high pressure turbine till the op t imum pressure and then reheated to 1100 K at constant 

pressure before being expanded in the low pressure turbine to the atmospher ic pressure. 

Determine the net work per kg and the eff ic iency of the cycle. (16) 


