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PART B — (b x 16 = 80 murks)

Briefly explain the following:

(i) Parameters to be considered in designing a vehicle. 8)
(i) Factors influencing various resistances to motion. )
Or

It is assumed that an autemobile engine can operate at a thermal
efficiency of 22% when operating conditions are as follows:

Volumetric efficiency of 80%; Mechanical efficiency of 82%; heating value
of petrol 46400 kJ/kg; theoretical air required per kg petrol 14.5; excess of
air 25%; petrol vapour has density twice the density of air and mixture at
the end of suction stroke is at a pressure of 8.24x10° N/m® and a
temperature of 333 K. Gas constant for air is 287.14 J/kg K. Find the
cylinder dimensions of a six cylinder engine ot the above conditions
when the engine mmnmmdaﬁ kW at a speed of
4200 rpm. Amumnﬂum&eﬁzﬁﬁmﬁ:_tqcthn the diametor
i 4
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14. {(a) Derive the Expression for velocity and acceleration of the piston in terms

of erank angle.
Or
() The bore and stroke of engine are 73.02x88.9 mm . The ratio of the

length of connecting rod to crank radius is 3.85. If the gas pressure
corresponding to crank angle of 45 degree is 35 Kg/em® . Caleulate the
side thrust acting on piston skirt at this crank angle.

15. (a) A passenger car weighs 19620 N (gross weight). Its rolling resistance is
BIVEI'I by 0.02 x gross weight of vehicle in N. The frontal area of the ear is
2 m*and the air resiatance coefficient may be assumed as 0.0343 when
vehicle speod is expressed in kmph and air resistance in N:

(1) If the car iz traveling on level road at 120 kmnph, find the engine
power required in kW mrmspandmg to top gear. Transmission
efficiency may be assumed as 90% in top gear,

(i1) If the driving force at 40 kmph in top gear is given as 1.3 times the
drl'-'mg force at 120 kmph in top gear, find the vehicle acceleration

in m/s* corresponding to a apeed of 410 kmph.

(i) Calculate the engine power required in kW to propel the car
ascending a gradient of 1 in 6 st a speed of 40 kmph in low gn;-..
The corresponding transmission efficiency is 78.5%. ‘

Or

(®) A truck weighs 61800 N and has a frontal area of 6.65m®. Effective

wheel radius = 0.405 m. Maximum vehicle speed in u-pparﬂﬂomﬁ g
Thttotn]mmtanmnnlavc]mndmwenby =l

R=KrW+KaAV2 (N) :ﬂ
where K=0.0175 e
W = gross vehicle weight, (N)
Ka = 0.02796
A= frontalmn(mﬁ §
V = vehicle speed, (km/hr). e
The transmission efficiency in top and first gears is m and 75%
mpecuvﬂy Rearax!emhu 16 Fiutmm -m Ca




