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Anna University Exams April / May 2018 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 4th Semester BE/BTECH 

ME6404 THERMAL ENGINEERING 
Unit 1-5 

1. In an engine working on constant volume cycle, the pressure, temperature and volume at 
the beginning of the cycle are 1.2 bar, 35oC and 0.5 m3 respectively. At the end of 
compression stroke, the pressure is 12 bar. 315 kJ of heat is added per kg of gas during 
constant volume heating process. Calculate the pressure, temperature and volume at all 
points. Also find the air standard efficiency of the cycle 

2. Derive an expression for air standard efficiency of an Otto cycle. Obtain an expression for 
mean effective pressure of an Otto cycle 

3. Derive an expression for mean effective pressure of a Diesel cycle in terms of pressure 
ratio, cutoff ratio and compression ratio. 

4. 1kg of air is taken through a diesel cycle. Initially the air is at 25oC and 1 bar. The 
compression ratio is 14 and the heat added is 1850KJ. Calculate the ideal cycle efficiency 
and the mean effective pressure 

5. In engine working on Dual cycle, the temperature and pressure at the beginning of cycle 
are 90oC and one bar. The compression ratio is 9. The maximum pressure is limited to 
68bar and total heat supplied per kg of air is 1750kJ. Determine air standard efficiency 
and mean effective pressure 

6. Derive an expression for air standard efficiency of an dual cycle. Obtain an expression for 
mean effective pressure of a dual cycle 

7. Derive an expression for air standard efficiency of a Brayton cycle in terms of pressure 
ratio and compression ratio. Also prove that the pressure ratio for maximum work is a 
function of limiting temperature ratio. 

8. Draw the valve timing diagram for a 4 stroke SI Engine. 
9. Explain any four types of classification of internal combustion engines 
10. With a neat sketch explain any one type of ignition system 
11. Explain why cooling is necessary in I.C. engine. With neat sketches describe the working of  

Water cooling system used for multi-cylinder engine. Why should a pump and thermostat 
be provided in the cooling system of an engine?  

12. Explain with neat sketch Air Cooling of Engines 
13. A six cylinder 4 stroke S.I. engine having a piston displacement of 700cm3 per cylinder 

developed 78 kW at 3200 rpm. And consumed 27 kg of petrol per hour. The calorific value 
of petrol is 44 MJ/kg. Estimate (a)The volumetric efficiency of the engine if the air – fuel 
ratio is 12 and intake air at 

 
0.9 bar, 32°C  (b)The brake thermal efficiency, (b) the brake torque.   For air, R = 

0.287 kJ/kg K. 

14. Describe how a fuel injection pump supplies fuel to a diesel engine for different load 
conditions 

15. Explain the function of a fuel injection pump with a simple sketch. 
16. What are the ill effects of improper cooling 
17. describe how a fuel injection pump supplies fuel to a diesel engine for different load 

conditions 
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18. Steam at a pressure of 15 bar saturated is discharged through a convergent-divergent 
nozzle to a back pressure of 0.2 bar. The mass flow rate is 9 kg/kW-hr, if the power 
developed is 220 kW, determine number nozzles required if each nozzle has a throat of 
rectangular cross section of 4mm x 8mm. If 12% of overall isentropic enthalpy drop occurs 
in the divergent portion due to friction, find the cross section of the exit rectangle? 

19. Derive the expression for critical pressure ratio in terms of index of expansion 
20. A convergent divergent adiabatic steam nozzle is supplied with steam at 10bar and 2500C. 

The discharge pressure is 1.2bar. Assuming the nozzle efficiency as 100% and initial 
velocity of steam is 50m/s, find the discharge velocity. 

21. Dry saturated steam enters a steam nozzle at a pressure of 15 bar and is discharged at a 
pressure of 2bar. If the dryness fraction of discharge steam is 0.96, what will be the final 
velocity of steam? Neglect initial velocity of steam. If 10% of heat drop is lost in friction, 
find the percentage reduction in the final velocity 

22. The blade speed of a single ring of an impulse turbine is 300 m/s and the nozzle angle is 
20°. The isentropic heat drop is 473 kJ/kg and the nozzle efficiency is 0.85. Given that the 
blade velocity coefficient is 0.7 and the blades are symmetrical, draw the velocity 
diagrams and calculate for a mass flow of 1 kg/s:  

(i) Axial thrust on the blading.  

(ii) Steam consumption per B.P. hour if the mechanical efficiency is 90 per cent.  

(iii) Blade efficiency and stage efficiency 
23. A single-stage impulse turbine is supplied steam at 4 bar and 160°C and it is exhausted at 

a condenser pressure of 0. 1 bar at the rate (if 60 kg/mm. The steam expands in a nozzle 
with an efficiency of 90%. The blade speed is 250 m/s and nozzle are inclined at 20° to the 
plane of the wheel. The blade angle at the exit of the moving blade is 30°. Neglecting 
friction losses in the moving blade, determine (i) Steam Jet Velocity (ii) Power developed 
(iii) Blade efficiency (iv) Stageefficiency 

24. A single row impulse turbine develops 132.4 kW at a blade speed of 175 m/s, using 2 kg of 
steam per sec. Steam leaves the nozzle at 400 m/s. Velocity coefficient of the blades is 
0.9. Steam leaves the turbine blades axially. Determine nozzle angle, blade angles at entry 
and exit, assuming no shock. 

25. Consider a single acting two stage reciprocating air compressor running at 300rpm. Air is 
compressed at a rate of 4.5kg/min from 1.013bar and 288K through a pressure ratio of 9 
to 1. Both the stages have same pressure ratio and the index of expansion in both stages 
is 1.3. Assume a complete inter-cooling, find the indicated power and the cylinder swept 
volume required. Assume that the clearance volumes of both stages are 5% of their 
respective swept volumes 

26. A multi stage air compressor is to be designed to evaluate the pressure from 1 bar to 120 
bar. Such that the single stage pressure ratio not to exceed 4. Find (i) Number of stages (ii) 
exact stage pressure ratio (iii) Inter stage pressure 

27. A single stage single acting reciprocating air compressor delivers 14 m3 of free air per 
minute from 1 bar to 7 bar. The speed of compressor is 310rpm.Assuming that 
compression and expansion follow the law pv1.35 = constant and clearance is 5% of the 
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swept volume, find the diameter and stroke of the compressor. Take stroke length is 1.5 
times the bore diameter.  

28. A three-stage air-compressor delivers 5.2 m3 of free air per minute. The suction pressure 
and temperature are 1 bar and 30°C. The ambient pressure and temperature are 1.03 bar 
and 20°C. The air is cooled to 30°C after each stage of compression. The delivery pressure 
of the compressor is 150 bar. The RPM of the compressor is 300. The clearances of LP, I.P 
and H.P cylinders are 5% of the respective strokes. The index of compression and re 
expansion in all stages is 1.35. Neglecting pressure losses, find the B.P of the motor 
required to run the compressor if the mechanical efficiency is 80%. 

29. A single stage single acting reciprocating air compressor takes in 17 m3/min at suction 
conditions of 100 kPa and 25°C. The delivery pressure is 700 kPa. The clearance volume is 
6% of swept volume. The compression and expansion follows the law PV1.3 = Constant. 
The speed of the compressor is 600 rpm. Stroke to bore ratio is 1. Find the power required 
to drive the compressor and Cylinder dimensions. 

30. Explain with suitable sketches the working of two stage air compressor with actual p-v 
diagram 

31. With a neat sketch, discuss briefly the ammonia absorption refrigeration cycle 
32. With a neat sketch, explain a Vapour compression refrigeration system 
33. A Freon-12 refrigerator producing a cooling effect of 20 kJ/s operates on a simple Vapour 

compression cycle with pressure limits of 1.509 bar and 9.607 bar. The Vapour leaves the 
evaporator dry saturated and there is no under cooling. Determine the power required by 
the machine. 

34. If the compressor operates at 300 rpm. and has a clearance volume of 3% of stroke 
volume, determine the piston displacement of the compressor. For compressor assume 
that the expansion following the law pv1.3 = constant 

35. Exp1ain summer Air Conditioning with a neat layout 
36. Sketch various processes of summer Air Conditioning in a Psychometric chart 
37.  A sling psychomotor reads 400C DBT and 360C WBT. Find the humidity ratio, relative 

humidity, DPT, specific volume of air, density of air, density of water Vapour and enthalpy 
38. Saturated air at 210C is passed through a drier so that the final relative humidity is 20%. 

The air is then passed through a cooler until its final temperature is 210C without a change 
in specific humidity. Find (i) The temperature of air after drying process, (ii) the heat 
rejected in cooling process, (iii) the dew point temperature at the end of drying process. 

39. A sling psychomotor in a laboratory test recorded the following readings. Dry bulb 
temperature = 35°C, Wet bulb temperature = 25°C Calculate the following  

(i) Specific humidity  

(ii) Relative humidity  

(iii) Vapour density in air  

(iv) Dew point temperature and  

(v) Enthalpy of mixture per kg of dry air  
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Take atmospheric pressure = 1.0132 bar.  
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