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Sr. No. 1

Examination of Engineers of Fishing Vessel (Motor)

Applied Heat

Time Allowed –2 ½ Hours
INDIA (2002)                                                                                                                 Total Marks 100

                         N.B. -        (1) Attempt  FIVE questions only .

                                           (2) All questions carry equal marks.

                                           (3) Neatness in handwriting and clarity in expression carries weightage
1. A bi-metal control device is made up of a thin strip of aluminium and a thin strip of steel of the same dimensions, connected together in parallel and separated from each other by two brass distance pieces 3.0mm long, their centres being 75mm apart. Find the radius of curvature of the strips when heated from initial temperature of 30OC to final temperature of 250OC, taking the following values for the coefficient of Linear Expansion: - 

( Aluminium = 2.5 ( 10-5/OC 

( Steel = 1.2 ( 10-5/OC

( Brass = 2. 0 ( 10-5/OC 

2. The scavenge ports of a two stroke diesel engine are just covered when the piston is 800mm from the top of its stroke. The contents of the cylinder at this instant are at a pressure of 1.21 bar and temperature of 45OC. The piston diameter is 700mm and the clearance is equivalent to 55mm. The compression pressure reached is 46.61 bar. 

Calculate: -

(a) mass of air taken in per cycle.

(b) the index n of the law of Compression PVn = C. 

(c) the temperature at the end of compression. 

(d) the work done on the air for compressing in KJ per Cycle. 

3. The diameter of an air compressor cylinder is 150mm, the stroke is 200mm, the clearance volume is 100cm3. The pressure in the cylinder at the beginning of the stroke is 1.0 bar and the pressure during delivery is constant at 4.5 bar. Taking the law of compression as PV1.2 = constant, calculate the distance moved by the piston during the delivery period and express this as a fraction of the stroke. 

If the initial temperature of the air is 27OC, find the temperature of the compressed air. 

4. 1.4m3 of wet steam at 3.0 bar is blown into 35kg of water at 18OC. The water equivalent of the mixing chamber is 3kg. The resulting temperature of the mixture and its container is 55OC. Calculate –

(a) the dryness fraction of the steam 

(b) the mass of steam blown.

5. At a particular stage of a reaction turbine the mean blade speed is 150 m/s. The exit angles of the fixed and moving blades are 20O. The inlet angles of the fixed and moving blades are 30O. The stage efficiency is 80%. The pressure at entry to the stage is 15 bar and the temperature is 200OC. Determine -  

(a) the specific enthalpy drop across the stage in KJ/kg;

(b) the drum diameter and blade height if the blade height is one tenth of the drum diameter and the steam flow is 100kg per second. 

6. An oil engine has a compression ratio of 14 to 1. At the beginning of compression the pressure of the charge is 110 KN/m2 and the temperature may be taken as 100OC. The volume of this charge is 0.28m3. If compression follows the law PV1.28 = constant, 

Calculate: -

(a) the pressure and temperature at the end of compression 

(b) the work done on the gas during the compression stroke 

(c) the heat transferred during the compression stroke. 

Take Cp = 1.0 KJ/kg K, Cv = 0.71 KJ/kg K. 

7. A rod of length 3m increases in length by 0.9mm. When temperature changes from 200C  to 800C, the co-efficient  of linear expansion of the material  of the rod is

a) 5 x 10-4 / 0C 

b) 0.5 x 10-6 / 0C 

c) 0.5 x 10-5 / 0C  
d) 5 x 10-7 / 0C

8. A closed vessel contains some gas at atmospheric pressure and room temperature. It is then given a high speed by placing it in a fast moving hydrofoil. The temperature of the gas

(a) will increase

(b) will decrease

(c) will remain unchanged

(d) increase or decrease depending upon the chemical composition of the gases

9. A ring shaped piece of material is heated. If the material expands the hole will 

(a) expand



(b) contract

(c) expand or contract depending upon the width of the ring

(d) expand or contract depending upon the co-efficient of expansion
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Answer 

Answer for Question No. 1

1056.35 m2     1059.3632 mm

Answer for Question No.2

(a) 0.4362 kgs

(b) 1.330

(c) 5150C

(d) 178.30 kJ

Answer for Question No. 3

53.1 mm      0.2655

Answer for Question No. 4

(a) 0.8721

(b) 2.65 kg

Answer for Question No. 5

(a) ( 127

(b) 52.1 mm

Answer for Question No. 6

(a)  3224.3 kN/m2   507.950C

(b) 120.3 J

(c) 37.84 kJ

Answer for Question No. 7  


 Correct Answer :   c

Answer for Question No. 8   

Correct Answer :   c

Answer for Question No. 9   

Correct Answer :   a

