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Instructions:  
1. Assume the suitable data and mention in solution at start.  

2. Draw the necessary diagrams. 

3. Chapter of DDHB are pasted for use in Q. No. 2 of Section A & B at the end of QP. 

 

Note:   

1. Read the instruction carefully before attempting.  

3. There are total of 4 questions in Section A /B of scan and upload type. 

3. Examination will be conducted online on CODETANTRA platform. 

4. Write the answer over A4 sheet and mention clearly the page number at the top. After the completion,  

scan and upload online through CODETANTRA platform. 

 

S. No. Statement of question Marks CO 

SECTION A 

Attempt all the questions 
 

Q 1  Write the answer in brief. 

(a) Compare the materials used for engine piston with their characteristics. 

(b) Differentiate between static and dynamic balancing. Discuss the points to be 

considered to obtain the firing order of a multi-cylinder engine. 

(c) Differentiate between the centre crank shaft and side crank shaft with help of 

diagrams. 

(d) Explain the controlling force diagram of Governor with its significance. 
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Q 2             The following data is given for a four-stroke diesel engine:   

Cylinder bore = 100 mm   

Length of stroke = 125 mm    

Speed = 2000 rpm   

Brake mean effective pressure = 0.65 MPa    

Maximum gas pressure = 5 MPa  

Fuel consumption = 0.25 kg per BP per hr 

Higher calorific value of fuel = 45000 kJ/kg   

Assume that 5% of the total heat developed in the cylinder is transmitted by 

the piston. The piston is made of grey cast iron and the permissible tensile 

stress is 37.5 N/mm2 (k = 46.6 W/m/°C). The temperature difference between 

the Centre and edge of the piston head is 220°C. 

Bearing pressure at small end of connecting  rod = 25 MPa 

Allowable bending stress for piston pin= 140 N/mm2 

Number of piston rings = 4.  

Design the piston completely. Assume the data required if not provided. 
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SCTION B 

Attempt all questions.  

Q 1(a) A governor of the Hartnell type has two balls , each ball of weight 15 N and the lengths 

of vertical and horizontal arms of the bell crank lever are 120 mm and 60 mm, 

respectively. The fulcrum of the bell crank lever is at a distance of 100 mm from the 

axis of rotation. The maximum and minimum radii of rotation of the balls are 120 mm 

and 80 mm and the corresponding equilibrium speeds are 325 and 300 rpm, 

respectively. Find the stiffness of the spring and the equilibrium speed when the radius 

of rotation is 100 mm. 
 

10 CO4 

Q 1(b) The turning moment exerted on crankshaft of 2 stroke engine is given by 

T= 10000+1000 sin 2θ -3000 cos 2θ 

Where θ is inclination of crank to inner dead centre. The flywheel has mass of 600 kg 

with radius of gyration of 800 mm . The engine rotates at 360 rpm. Draw the turning 

moment diagram and  determine ; 

(i) Power developed 

(ii) Fluctuation of speed 

(iii) Maximum acceleration of flywheel 
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Q 2 (a) Four masses 150, 250, 200 and 300 kg are rotating in the same plane at radii of 0.25, 

0.2, 0.3 and 0.35 m, respectively. Their angular location is 40°, 120° and 250° from 

mass 150 kg, respectively, measured in counter-clockwise direction. Find the position 

and magnitude of the balance mass required, if its radius of rotation is 0.25 m. 

Solve by using graphical method. 
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Q 2(b) Data is given or the Centre crankshaft of a single cylinder vertical engine. 

Cylinder bore              =  150mm 

L/r ratio              = 4.75 

Maximum gas pressure            = 4 MPa 

Length of stroke             = 200 mm 

Total belt pull               =  1.8 kN 

Weight of the flywheel cum belt pulley       = 3.5kN 

Allowable bending stress            =            80 N/mm2 

Allowable compressive stress            =            80 N/mm2 

Allowable shear stress            =            40 N/mm2 

Allowable bearing pressure            = 10 MPa 

The main bearings are 400 mm apart and the third bearing is 400 mm apart from the 

main bearing on its side. The belts are in horizontal direction. Consider the case when 

the piston is at top dead center position. Assume l/d =1 for crank pin . Design the 

crank shaft 
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Use the following chapters of DDHB for design problems as required.  



 

 



 

 



 



 



 



 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 


