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. forces acting on the piston, connecting rod and crap|
5% mmmhbﬁﬂm:ﬂ““‘"”'

9. How are intermediate gears decided?

10. What limits the maximum possible road speed?

PART B — (5 = 16 = 80 marks)

11. (a) Discuss about the design variables and operating variables which are
affecting performance of a vehicle.

Or

(b) Plot and discuss the typical road performance curves with respect to
imhnﬁmgmdiabﬂityandfﬂuw bar pull.

12 (a) .ﬁ.mm weighing 13.3 kN and has an engine developing 40.5 kW at
m'rpn. The transmission system has an efﬁmenc} of 90 % in top gear

“and 85 % in second gear. The top gear ratio is 1:1 and the second gear
Wﬁﬁ‘ﬂ, when running on level road with wide open throttle, the car

mm at 4000 rpm and at the same engine speed in second it
ill i:t 1 in 12_If the resistance to motion on level road is

' , R=A+BV?, calculate A and B. Compute the

eec “‘H'm car can climb a grade of 1 in 12 in top
n;ine speed. Assume the engine power is
above range.

% for a truck weighing 62 kN is 0.018
ce is8 0028 in the formula
ﬁﬁ:l'ﬂf frontal area and V the speed 1n
- top gear of 6.2 : 1 is 90 % and that in
fmnhﬂl area is 5.5 m?. The truck has
Vhr in top gear.




15 @) While testing a four eyinders sutomobile petrol engine "f bore 85 mm

and stroke 92.2 mm at 3000 Ypm on 4 test stand, the following data
obtained:

Indicated mean offective pressure |

Fuel consumption = 1.36 kg = 96.14 « 10% N/m?
Engine torque developed = 135.6 N-m ;
Duration of test = 6 min

Heating value of petrol is 46.40 MJ/kg, caleulate
W indicated power of the engine

() Brake power
(1) mechanical efficiency

(V) overall thermal efficiency of the engine.

Or
()  The following data refers to an automobile engine running under certain
operating conditions:
Thermal efficiency = 22% Volumetrie efficiency= 80 %
Mechanical efficiency = 825 Heating value of petrol = 46.4 MJ/kg
Theoretical air required Excess of air =25%

per kg petrol = 14.5;
Gas constant for air =287J)/kg K: Rated engine power = 66 kW @4200 rpm
Assume stroke 18 25 % greator than the diameoter.

Petrol vapour has density twice the density of air and muxture at the end
of the suction stroke is at a pressure of 82.4 kN/m? and a temperature of
333 K. Find the dimensions of the six cylinder engine.

14. (a) Derive the equations for calculating the displacement, velocity and
‘acoeleration of piston and connecting rod of an IC engine.

Or

(b) The turning moment dingram for # multi cylinder engine has been drawn
to a vertical scale of 1 mm = 660 N-m and a honzontal scale of 1 mm =
4.5° The arcas above and below the mean torque line are -28, +380,.260,
+310, -300,+242, -380,+265 and 229 mm?. The fluctuation of speed is
limited to % 1.8% of the mean speed which is 400 rpm. Density of the rim
material is 7000 kg/m?® and width of the rim is 4.5 times its thickness
The centrifugal stress (hoop stress) in the rim material s limited to 6
N/mm?*. Neglecting the effect of boss and arms, determine the diameter
and cross section of the flywheel rim. g '
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