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B.E. (Mechanical Engineering / Power Engineering) Seventh Semester (C.B.S.) 
Design of Mechanical Drives 

P. Pages : 2 NJR/KS/18/4615/4661 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Due credit will be given to neatness and adequate dimensions. 

 7. Assume suitable data whenever necessary. 

 8. Illustrate your answers whenever necessary with the help of neat sketches. 

 9. Use of non programmable calculator is permitted. 

 10. Use of design (approval) data book is permitted. 

 

    

1. a) Design a bush pin type of flexible coupling for connecting 10 kW motor running at 1700 

rpm to centrifugal pump. 
 

10 

 b) A single cylinder double acting steam engine delivers 150 kW at 1000 rpm. The maximum 

fluctuation of energy per revolution is 15% of energy developed per revolutions. The speed 

variation is limited to 1% either way from the mean. The mean Diameter of rim is 2.4 meter. 

Design the flywheel and check the same for maximum induced stress. 
 

OR 
 

10 

2. a) The detail of hydrodynamic bearing for a diesel engine Crankshaft are given below : 

Maximum load on bearing      = 35 kN 

Speed   = 1440 rpm 

Dia. of Crank shaft  = 100 mm 

Clearance ratio  = (C/R) = 0.001 

Viscosity of oil  = P25C  

Minimum film thickness minh = 0.03 mm 

Inlet oil temperature           at  = 35ºC 

Determine : 

1) The bearing pressure 2) Length of bearing 

3) Frictional Power loss 4) Quantity of oil required in liters/min 

5) Out oil temperature. 
 

10 

 b) A 75 mm diameter machine shaft is to be supported at the ends. If operates continuously for 

8 hrs/day, 300 days/year for 12 yrs. The load and speed cycle for bearing is as follows : 
 

Sr. 

No. 

Fraction of 

cycle 

Radial load 

(kN) 

Thrust load 

(kN) 

Speed 

(RPM) 

Types of load 

1. 0.25 3 1.5 1000 Light Shock 

2. 0.25 2 1 1500 Moderate Shock 

3. 0.5 2.5 1.2 800 Steady 
 

Select suitable bearing No. 
 

10 

3. a) 37 kW, 960 rpm electric motor is to be used to drive a pump speed of 320 rpm. Pump is to 

work for 12 hrs/day service and centre distance is approximately 1250 mm. Determine the 

following details for these duty. 

i) Pulley Diameter 

ii) Size and number of V-belt. The pulley should have minimum width. 

 

10 
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 b) 45 kW, truck engine used roller chain as a final drive for rear axel. The driving sprocket 

runs at 250 rpm and driven sprocket runs at 200 rpm. The centre distance is approximately 

900 mm. The efficiency of transmission between engine and driving sprocket is 85%. Select 

a suitable size of chain using velocity not exceeding 240 m/min. Determine no. of teeth on 

sprocket, their pitch circle diameter and outside diameter. Also suggest suitable length of 

chain. 

OR 

10 

4. a) An Elevator of multistage building is to carry maximum load of 50 kN through a height of 

150 m. The wire rope speed 300 m/min is to be attain in 10 seconds. Assuming slack of 

0.25 m during starting. Design a suitable size of wire rope for this elevator. Check rope for 

fatigue life. Check a strength of sheave and drum. 
 

14 

 b) Differentiate between flat belt drive, V-Belt Drive and Roller chain drive. 

 

6 

5.  Design a spur gear drive to connect electric motor with reciprocating pump. Speed of motor 

is 1440 rpm and speed reduction is 6 : 1, motor power is 25 kW. Also design gear blank for 

larger gear. 

OR 

20 

6.  A pain of 'bevel gear' is required to transmit 8 kW for shaft at 90º. Determine required 

modular gear diameter, face width for following specification. 
 

Sr. 

No. 

Item Pinion Gear 

1. No. of teeth 21 63 

2. Material Steel C.I. 

3. Basic Stress (So) 80 54 

4. Hardness BHH 200 180 

5. Speed (rpm) 960 ? 

6. Tooth profile 14.5º full depth 14.5º full depth 
 

Are the gear is suitable for continuous duty. Will they be suitable if pressure angle change 

to 20º? 

  

20 

7.  Design a cast iron piston for a single acting four stroke engine for the following 

specification : 

 Cylinder bore = 100 mm 

 Stroke = 120 mm 

 Max. gas pressure = 25N / mm  

 Break mean effective pressure 20.65N / mm  

 Fuel consumption 0.227kg / kW / hr  

 Speed = 2200 rev/min 

Assume suitable data. 

OR 
 

20 

8.  In a construction hoist, approximately 40 kN load is to be lifted with velocity of 60 m/min. 

Diameter of rope drum is 500 mm. Power to the drum shaft is to be transmitted from 1200 

rpm motor through worm gear drive. Determine 

i) Power to be transmitted. 

ii) Major Dimension of worm and worm gear. 

iii) The temperature rise of oil. 

Assume that gear is keyed to drum shaft and material for worm in SAE 2320 steel and for 

gear the material is phosphor bronze SAE 65. 
 

************ 
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