
Assignment 1 

 

Q.1 Define volumetric efficiency of a reciprocating compressor & derive an equation for it in terms of 

clearance ratio, pressure ratio & index of compression and expansion. 

  

Q.2  A double acting reciprocating air compressor has size 32cm X 39cm and clearance ratio is 5% of 

their stroke volume. It runs at 200 rpm and takes in air at 0.94 bar & 250 C. The delivery pressure is 4 bar 

& index of compression and expansion is 1.25. The free air condition is 1.013 bar & 200 C. Calculate – 

free air delivered, heat transfer and power needed to drive the compressor. 

  

Q.3 What are the advantages of multistage compressor? Explain in detail. 

  

Q.4 A single acting two stage reciprocating air compressor installed at an altitude of 1600 meter, 

deals with 5 m3/min. of air under free air condition of 1 bar & 150 C. The suction temperature of -30 C 

due to high altitude. The compressor delivers air at 16 bar. If the intercooler is perfect, design cylinder 

diameters, stroke & speed of the machine. Assume clearance is 4% of piston swept volume for both 

cylinders, stroke is equal to diameter of L. P. cylinder. Mean piston speed is 2 m/sec. and index n is 1.3. 

Sea level condition is 1 bar and a fall of pressure is 0.1 bar per 1000 meter of altitude. 

  

Q.5  What do you mean by valve timing diagram? Draw & explain valve timing diagram of 4 stroke slow 

speed petrol engine. 

  

Q.6  What are the different types of fuel injection system in C. I. Engine? Explain in detail the common 

rail system with proper diagram.  

  

Q.7 Explain in detail with proper diagram the phenomenon of detonation in S. I. Engine. Also explain 

its effect. 

  

Q.8 What are the stages of combustion in C. I. Engine. Explain in detail with proper diagram. 

 

 

 

  

  



Assignment 2 

 

Q.1(a) What are the advantages of multistage compressor? Explain in brief.         

  

Q.1(b) A double acting air compressor has size 32cm bore & 39cm stroke and clearance volume is 5% of 

their stroke volume. It runs at 200rpm and takes in air at 0.94 bar and 250c. The delivery pressure is 

4 bar and the index of compression & expansion is 1.25. The free air condition is 1.013 bar & 200c. 

Calculate the following- 

(i)Free air delivered. (ii)Heat transfer. (iii)Enthalpy change. (iv)Power needed to drive. 

  

Q.2(a) Explain with the help of neat sketch and p-v diagram of Root Blower. 

  

Q.2(b) A centrifugal compressor running at 12000rpm delivers 600 m3/min of free air. The air is 

compressed from 1bar and 270c to 4bar with an isentropic efficiency of 85%. The blades are radial 

at the impeller outlet and flow velocity of 60 m/sec may be assumed throughout constant. The outer 

radius of the impeller is twice the inner one and slip factor is 0.9. Find – (i) Temperature of air. (ii) 

Power input to the compressor            (iii) Impeller diameter at inlet and outlet. (iv) Width of the 

impeller at inlet.   

  

Q.3(a) Draw and explain the valve timing diagram of 4-stroke high speed S. I. Engine. 

  

Q.3(b) What do you mean by detonation? Explain the phenomenon of detonation in S. I. Engine with 

proper diagram. 

Q.3(c)    What are the different stages of combustion in C. I. Engine? Explain with the help of   P-θ diagram. 

Q.4 During a trial of a single cylinder, 4-stoke diesel engine the following observations obtained- 

Bore = 340mm, stroke = 440mm, speed =400 rpm, area of indicator diagram =465 mm2, length of 

indicator diagram =60mm, spring constant =0.6 bar/mm. 

Load on hydraulic dynamometer = 950 Newton, dynamometer constant = 7460, fuel used =10.6 

kg/hr, C.V. of fuel = 49500kj/kg, cooling water circulated = 25kg/min, rise in temperature of 

cooling water = 250c . 

The fuel analysis – carbon=84%, hydrogen = 15% & incombustible = 1%. 

The exhaust gas analysis – carbon dioxide=9%, oxygen = 10% & nitrogen= 81%. 

Temperature of exhaust gases =4000 C , specific heat of exhaust gas =1.05kj/kgC, ambient 

temperature =250 C, partial pressure of steam in exhaust gas= 0.03bar, specific heat of superheated 

steam= 2.1kj/kg C. Calculate – 

(i) Mechanical efficiency, (ii) Draw up heat balance sheet on minute basis. 

 

Q.5(a) What are the basic difference between refrigerator and heat pump? Explain it with the help of 

proper block diagram. 

  

Q.5(b) An ammonia refrigerator works between -70 C and 300 C, the vapor is being dry at the end of 

isentropic compression. There is no under cooling of liquid ammonia in the condenser. The liquid 

is expanded through a throttle valve after leaving the condenser. Calculate – 

Power per ton of refrigeration and C. O. P 

  

Q.6(a) Define the following psychometric terms – 

(i)Saturated air 

(ii)Dew point depression 



(iii)Specific humidity 

(iv)Relative humidity 

  

Q.6(b) 300 m3 of air is supplied per minute from outdoor conditions of 40⁰ c  DBT  and 26⁰c WBT  to an 

air conditioned room. The air is dehumidified first by a cooling coil having by pass factor 0.32 and 

dew point temperature 15⁰c and then by a chemical dehumidifier. Air leaves the chemical 

dehumidifier at 30⁰c DBT. Air is than passed over a cooling coil whose surface temperature is 15⁰c 

and by pass factor is 0.26. Calculate the capacities of two cooling coils and capacity of 

dehumidifier. 
 


