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---

1.
The initial parameters (at the beginning of compression) of the cycle of an internal combustion engine with isobaric heat supply are 0.1 Mpa and 80oC. The compression ratio is 16 and the heat supplied is 850 kJ/kg. Calculate the parameters at the characterstic points of the cycle and the thermal efficiency if the working fluid is air.

2.a)
Mention the limitations of a simple carburetor.

b) Obtain an expression for the efficiency of an otto cycle.

3.
Describe the following with suitable sketches. 


(a) Idling system
(b) Accelaration pump system
(c) Choke.

4.
During the trial of a single cylinder, four stroke oil engine, the following results were obtained.


Cylinder diameter 


= 
20 cm


Stroke 




= 
40 cm


Mean effective pressure 

= 
6 bar


Torque 



= 
407 N-m


Speed




= 
250 rpm


Oil consumption


= 
4 kg/hr


C.V. of fuel used 


= 
43 MJ/kg


Cooling water flow 


= 
4.5 kg/min


Air used per kg of fuel 

= 
30 kg


Rise in cooling water temperature 
= 
45oC


Temperature of exhaust gases 
= 
420oC


Room temperature 


= 
20oC


Mean cp of exhaust gases 

= 
1 kJ/kg k


cp of water 



= 
4.18 kJ/kg k


Find IP, BP and draw up a neat balance sheet for the test in kJ/hr.
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5.
A steel pipe 15 cm external diameter conveys steam at a temperature of 260oC and it is covered by two layers of lagging, each 5 cm thick. The thermal conductivity of inside layer is 0.087 w/mk while that of the outside layer is 0.095 w/mk. Neglecting the pipe resistance and internal film resistance, and assuming the outside surface temperature of the lagging 40oC, determine

a) Heat lost per hour for a pipe length of 30 m.

b) The interface temperature between two layers of lagging.

6.a)
What is the significance of non-dimensional numbers used in Heat transfer? Define Reynolds, Pran dtl, Nusselt numbers.

   b)
Discuss briefly the lubrication methods used in I.C. Engines.

7.
Write short notes on the following:

a) Overall Heat transfer coefficient.

b) Wein’s displacement law.

c) Gray body, emissivity.

d) Stefan-Boltzmann’s law.

8.
A thin plate of length 2 m and width of 1.5m is exposed to a flow of air parallel to its surface along 2 m side. The velocity and temperature of the free stream flow of air are 3 m/s and 20oC respectively. The plate surface temperature is 90oC. Determine the amount of heat transferred. Take the following properties of air at 20oC.


(   =  15.06 x 10-6 m2/s


k   =  2.59   x 10-2 W/mk


Pr  =  0.703

***
***
***
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1.
With the help of P-V, Port timing diagrams explain the working of a 2 stroke crank case scavenged S.I. engine.

2.a)
Explain the different types of fuel injection systems. Why the air injection system is not used now a days?

   b)
What are the functions of a fuel nozzle?

3.
A six cylinder, gasoline engine operates on the four stroke cycle. The bore of each cylinder is 80 mm, and the stroke is 100 mm. The clearence volume per cylinder is 70 cc. At a speed of 4000 rpm the fuel consumption is 20 kg/hr and the torque developed is 150 N-m.


Calculate:

a) The brake power.

b) BMEP.

c) Brake thermal efficiency of CV = 43000 kj/kg.
d) The relative efficiency on brake power basis assuming the engine works on constant volume cycle.

r = 1.4 for air.

4.
Describe with a suitable sketch, the constant pressure gas turbine cycle. Derive an expression for the efficiency.

5.a)
By means of a suitable graph Explain the necessary air fuel mixture quality to fulfil engine requirements.

   b)
List out the differences between SI and CI engines.

6.
An insulating furnace wall consists of an inner layer of refractory material 25 cm thick, a middle layer of magnesia 5 cm thick and an outer layer of common brick 23 cm thick. If the temperature of the inner surface of the refractory material is 1050oC and that of the outer surface of the refractory material is 1050oC and that of the outer surface of the common brick is 70oC find the heat leakage. Find also the temperature at the interfaces. The respective coefficients of thermal conductivities for refractory material, magnesia and brick are 1.05, 0.08 and 0.29 W/mk. Determine the overall coefficient of Heat transfer.
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7.a)
State and prove Kirchoff’s law of radiation.

   b)
A long pipe 5 cm in diameter passes through a room and is exposed to air at 27oC. The pipe surface temperature is 100oC. Assuming emissivity of the pipe surface 0.6, calculate the heat loss per metre length of pipe.

8.
Write short notes on the following:

a) Super charging in I/C engines

b) Friction power measurement

c) Thermal diffusivity

d) Radiation shape factor.

***     ***     *** 
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1.
Explain the working principle of a 4-stroke SI engine. Draw its P-V and valve timing diagrams.

2.a)
Mention the various assumptions made in Air standard cycle analysis.

   b)
What are the functional requirements of an injection system used in I.C. engines?

3. 
Explain the working of a simple float type carburettor with a neat sketch.

4.a)
A six cylinder, four stroke gasoline engine having a bore of 90 mm and stroke of 100 mm has a compression ratio 7. The relative efficiency is 55% when the indicated specific fuel consumption is 300 gm/kwh. Estimate 

(i) The calorific value of the fuel.

(ii) Corresponding fuel consumption.

Given that IMEP is 8.5 bar and speed is 2500 rpm.

   b)
List out the differences between open cycle and closed cycle Gas turbines.

5.
Derive the 3-Dimensional heat conduction equation in cartisean co-ordinates.

6.
Prove that Nu = f(Re, Pr) in forced convection heat transfer using       Buckingham - 
[image: image1.wmf]p

theorm.

7.
Air at 35oC flows across a cylinder of 50 mm diameter at a velocity 50 m/s. The cylinder surface is maintained at 145oC. Calculate the heat loss per unit length of the cylinder. 


Take the following properties of air at 90oC.


e  = 0.97 kg/m3

(  = 20 x 10-6 kg/ms


k  = 0.0312 W/mk


Pr = 0.7


Use the following equation


Nu = 0.0266 Re0.8  Pr1/3

8.a)
What are the applications of Gas turbines?

   b)
Explain (i) Overall Heat transfer coefficient   (ii) Newton’s law of cooling.

***     ***     ***
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1.a)
Compare 4-stroke and 2-stroke I.C. Engines. Bring out clearly their relative merits and de-merits.

   b)
The cycle of an I.C. Engine with isochoric heat supply is performed with the compression ratio equal to 8. Find heat supplied to the cycle and the useful work, if the removed heat is 500 kJ/kg and the working fluid is air.

2.
Explain the working of a Bosch fuel pump with a neat sketch.

3.a)
Discuss the various methods available for finding friction power of an              I.C. Engine.

   b)
The following observations have been made from the test of a four cylinder, two-stroke gasoline engine. Diameter = 10 cm; stroke = 15 cm, speed = 1600 rpm; Area of the positive loop of the indicator diagram = 5.75 sq.cm; Area of the negative loop of the indicator diagram = 0.25 sq.cm; Length of indicator    diagram = 55 mm; spring constant = 3.5 bar/cm.


Find the indicated power of the Engine. 

4.
What are the different methods used to improve the performance of open cycle Gas turbine plant? Discuss.

5.a)
What are the various modes of Heat Transfer? Explain with their basic equations.

   b)
Explain the following (i) Thermal resistance  (ii) Thermal diffusivity.

6.
Prove that Nu = f(Gr, Pr) in free convection heat transfer using                  Buckingham-  
[image: image2.wmf]p

theorm.

7.
Write short notes on the following:

a) Emmissivity

b) Gray body and black body

c) Wein’s displacement law

d) Shape factor.

8.a)
Why supercharging is adopted in I.C. Engines?  What are its effects in S.I. and C.I. engines?

   b)
Explain the function of a choke used in I.C. engines with the help of a sketch.

***     ***     ***
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