GTU MID SEMESTER EXAM
V.V.P. ENGINEERING COLLEGE, RAJKOT

B.E. SECOND SEMESTER (Mech, Chem.,B.T., I.T.,C.E.)

SUBJECT : ELEMENTS OF MECHANICAL ENGINEERING 
TIME: 01HR.







TOTAL MARKS:20
Instructions :

(1)
Attempt all questions

(2)
Draw neat Sketches whenever necessary.

(3)
Figure to right indicate full Marks.

(4)
Assume suitable additional data if necessary.

(5)
Use of calculator is permitted.
SECTION - I
Q-1(a) Explain with neat sketches.  Working of four-stroke Petrol Engine in brief

[03]
OR

      (a)
A four cylinder, four stroke cycle petrol engine develops 40 kW at 2500 rpm.  The mean effective pressure is 0.8 MPa and mechanical efficiency is 80%.  Calculate diameter and stroke of each cylinder if stroke to bore ratio is 1.5.  Also calculate the brake specific fuel consumption of the engine if the brake thermal efficiency is 25%.  The calorific value of fuel is 45000 kJ/kg.








[03]

Q-1(b) A four stroke petrol engine has a stroke volume of 5.7 liters.  Its mean effective 
 
pressure is 600 kN/m2 and r.p.m. is 800.  Find the indicated power of the engine.













[01]
Q-2(a)  Derive characteristic equation of a perfect gas.




[01]
Q-2(b) 0.12 m3 of gas at 200C and 1 bar pressure is compressed according to Law                  PV1.3 = Constant to one-fifth of its original volume R=0.287 kJ/kg.  Determine (a) Mass of the gas (b) Pressure and temperature of the gas at the end of compression (c) The work done      









[03]
OR

Q-2(b)  Derive the expression of workdone for isothermal process of gas.  One kg of air at a pressure of 1 bar, temperature of 270C is compressed to a pressure of 10 bar isothermally.  Calculate (1) Workdone (2) Heat transfer (3) Change in internal energy.  Take Cp = 1.005 kJ/kg K and Cv = 0.718 kJ/kg K.




[03]

Q-3(a)
Derive an expression for efficiency of Otto cycle




[02]

OR


Derive an expression for efficiency of Carnot cycle




[02]

SECTION - II
Q-4(a) 
Write on (any TWO)                                                  




[04]   

(1) Distinguish between open system and closed system.



(2) Explain Zeroth law of thermodynamics and explain how it leads to the concept of temperature.

(3) Give statements of second law of thermodynamics.

(4) Explain heat and work.

(5) A U tube manometer with one arm open to the atmosphere is used to measure pressure in a steam pipe.  The level of mercury (ρ = 13600 Kg/m3) in open arm is 10 cm greater than that in the arm connected to pipe.  Some of the steam in the pipe condenses in the manometer arm connected to the pipe.  The height of this column is 3.5 cm.  The atmospheric pressure is 76 cm of Hg.  Find the absolute pressure of steam.

 (b) Sketch & describe Babcock &Wilcox boiler & indicate the flow path of gas.         [04]

[OR]

        (b) Sketch & describe Cochran boiler & indicate the flow path of gas.                         [04]

(c) Write on (any one)








[02]

(1) State function and location of following:

      (i) Economizer,          (ii) blow off cock.

(2) What do you mean by boiler mountings & accessories? Make a list of six                             mountings & three accessories.

