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3.The type of springs used in valve mechanism is
a) helical compression spring  b) multi-leaf spring c) spiral spring
d) helical torsion spring

4.In thrust bearings, the load acts

a) along the axis of rotation b} Perpendicular to the axis of rotation
c)parallel to the axis of rotation d) botha & ¢

5. In case of full journal bearing the angle of contact of the bushing with the
journal is

a) 600 b)90° c) 180° d) 360°



6.In most of the internal combustion engines the crankshaft bearing is
a) Hydrodynamic journal bearing b) Hydrostatic journal bearing
c)ball bearings d) Roller bearings

7. The spokes of the flywheel are subjected to
a) direct shear stress b) torsional shear stress
c) tensile stress d) Compressive stress

8. The tail shaft is usually supported by the
a) spring bearings b) tail bearings c) stern tube bearings d) propeller bearings

9. Which of the listed fire extinguishing agents be suitable for use on an

oil fire, but dangerous on an electrical fire?

a) CO» | b) Water fog“ c) Halon

d)Dry chemical

10. A disadvantage of using CO: for fire is that
a)the CO: does not cool the fire b)th
c)they are not effective on class "B" fires

fires

pressure vessels
'e on class "C"

ep the rﬁddér stationary and shock

13. How is the thrust ing clearance adjusted.

14. At what position of piston in the cylinder is the starting air introduced?

15. Why are lignum vitae strips di ve tailed?

Section €

Seven Questions of 10 Marks each of which any 05 questions to be answered.

16. A helical compression spring is made of music wire. The spring has to support
a load of 150 N. Due to space limitations, the outer diameter of the spring should -
not exceed 25 mm, the solid length should not to exceed 40 mm, and the free
length of the spring is not to exceed 100 mm. Aliowable shear stress for music
wire is 800 MPa and G = 81000 N/mm?. (10M)



17. The connecting rod for an I.C. engine running at 1800 r.p.m. and develops a
maximum pressure of 3.15 N/mm?2. The diameter of the piston is 100 mm; mass
of the reciprocating Parts per cylinder 2.25 kg; length of connecting rod 380 mm;
stroke of piston 190 mm and compression ratio 6 : 1. Take a factor of safety of 6
for the design. Take length to diameter ratio for bearing as 1.3 and small end
bearing as 2 and the corresponding bearing pressures as 10N/mm?2 and 15 N/mm?.
The density of material of the rod may be taken as 8000 kg/m? and the allowable
stress in the bolts as 60 N/mm? and in cap as 80 N/mmZ. The rod is to be of I-
section for which you can choose your own proportions. Use Rankin formula for
which the numerator constant may be taken as 320 N/mm? and the denominator
constant 1 / 7500. Design i) Dimensions of the I-section of the connecting rod, i)
Dimensions of the bigger end bearing and small end bearing. (10M)

18. Following data is given for a full hydrodynam
Radial load = 22 kN

Journal speed = 960 rpm :
Unit pressure in bearing = 2.4 MPa
I/ d=1:1

Viscosity of lubricant = 20 cp

Ratio of ho/c =0.2 -Minimum oil thickness / k

(¢) requirements of oil flow.

(7M)

f intercoolers and aftercoolers of air starting system
(3M)

b) List out the advantage

3 E]

21. A six-cylinder single acting 4 stroke non supercharged diesel engine is
required to develop 650kW brake power. It is required to design a suitable fuel
pump with the help of data given below. The pump plunger has a helical groove
and it is actuated by a tangent flat cam and roller carrier.

1. Bore /stroke ratio of the engine 1/1.5

2. Mean pressure from indicator card 7.86bar
3. R.P.M 600

4. Mechanical efficiency 86.64%
5. Maximum Pressure in the cylinder 69bar

6. Injector set pressure 350 bar
7. Density of fuel at working temperature 850 kg/m?
8. Fuel pump plunger die/stroke ratio 1/1.25



9. Desired specific fuel oil consumption 240 gms/kWh
FUEL PUMP CAM

a. Base circle die 100 mm

b. Half angle of action 55°

c. Roller Follower 60 mm

d. Mass of the plunger, rolier and carrier 0.66 kg

e. Distance between centers 80 mm
FUEL PUMP_SPRING

a. Mean dia 66 mm

b. Pre compression load at zero lift 40 N

c. Allowable shear stress 200 MN/m?

d. G for spring material 90 GN/m?

¥

Determine:
1. Engine bore and stroke
2. Fuel consumed pe
3. The diameter and the stroke"

Approximately half of actual stroke vol
required fuel injection.]
4. The minimum well thickness of th:
cylinder theory, givénh that the Ultimate

MPa and factor o

(10M)

site bar shown in the

11 =12 =100 mm
P3 = 1000 N.

El=E2=E =2x 106 N/mm?2 (10M)
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