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Morning Paper
                                                  
                                  N.B. -        (1) Do not deface or make any mark on this paper.

                                                    (2) Solve each problem on the appropriate page of the answer book.

                                                    (3) Do not copy the questions.

                                                    (4) At least one question to be attempted from each section.

                                                    (5) All questions carry equal marks, attempt any six questions.

SECTION A

1. A 500 dwt coastal vessels F.W.  pump series motor of resistance 1.5 ( runs at 1,000 rev./min. when connected to a 220 V supply and carrying a current of 15 A. Find the speed at which it will run if a 5.5 ( resistance is inserted in the circuit, the current remaining constant.

2. A heater is required for an electric boiler and has to run from a 230 V supply. Estimate the resistance of the heater if it is required to raise the temperature of 3 kg. of water from 10O to 95O C in 16 min. It may be assumed that the efficiency of the heater is 85 per cent. Find also the necessary length and cross section of the wire of the heater element to give  result. The resistivity of the material is 50 ( ( -cm., and the current density in the wire is 30 A/mm2 . The frequency is assumed constant.

3. A number of identical cells each having an e.m.f. and internal resistance of E volts and r ohm respectively are connected to an external circuit having a resistance of R ohm. Considering N cells show that for the same power to be developed, whether the cells be connected all in series or all in parallel, R must be equal or r.

SECTION B

4. A coil of resistance 10 ( and inductance 0.2 H, in series with a 200 ( F capacity, is connected to a 440 V, 50 Hz supply. Calculate  - 

(a) The current,

(b) The angle of phase difference,

(c) The p.f.

(d) The voltage across the capacitor.

Give a vector diagram in explanation.

5. A coil having a resistance of 16 ( and an inductance of 0.05 H is connected across a 240 V, 50 hz supply. Determine the current and the power factor. Also calculate the value of a capacitor, which when connected in parallel with the coil will raise the power factor to unity.

SECTION C

6. Explain clearly why a alternator, which is in good condition, tends to become heated when at work, and how this tendency affects the load which can be put on the machine. What means are employed to prevent overheating of the parts of the alternator, and of the external circuit respectively?

7. Draw a simplified circuit diagram of a high tension magneto ignition system such as might be used for a lifeboat engine; explain the working principle.

8. How are emergency lighting and essential services provided for on a large crude carrier. Describe, briefly, the plant involved and make a diagrammatic sketch of the electrical circuits supplied and their interconnection with the main switchboard, justifying the installation.

9. Describe the principles of operation of a "Megger" insulation testing set and explain how, when using the instrument, you would locate the exact position of  a leakage to earth in a D.C. two-wire system when the first indication of the fault is observed by earth lamps on the main switchboard.
Answers  :-
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Let R be resistance 


Heat produced by heater = Heat absorbed by water (no losses mentioned)
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1st case  : -   all calls in parallel in N rows.
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2nd case : -   All calls in series


E. m.  f.   =  NE and resistance = N r + R
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Equating (1) and (2) we have    (     NE       )2 ( R =   (       NE     )2 (  R
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i.e. R (N-1) = r (N-1)

(R = r
SECTION B
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   =  47.93 (
a1
I =    440      =   9.180 amp


        47.93


b1   
p.f. =  ( = Cos-1  10    =   Cos-1 0.208 = 78O lagging



  47.93

c1  
p.f.  =      10       = 0.208   lagging


            47.93

d1 
impedance across coil  = ( 102 + 62.832         =   63.6 (
e1
Voltage across capacitor = 15.92 ( 9.175   =  146 V

5.        


Coil  
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XL = 2 ( f L
= 100 (  ( 0.05 = 5 ( = 15.7 (
Z coil = (162 + 15.72      = 22.43 (
I coil =   V       =    240   =  10.7 amps

             Z coil       2243

P.F coil = R        =     16    =    0.7134 lagging

      
  Z
    22.43

( = 44O 30'

Sin ( = 0.7009

Active current = 10.7 ( Cos ( = 10.7 ( 0.7134'

Passive or reactive = 10.7 ( 0.7009 = 705 amp

Capacitor must neutralise the effect of reactive current 

XC =          1         =        240       = 7.5  
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240 ( 100 ( C = 7.5 

C =           7.5 ( 106            =  99.54  m.f

                ( 100 ( 240

SECTION C

6. Causes -

(a) Of heating of dynamo when at work and its effects on load on the machine.

(b) Methods adopted in dynamo and External circuit to prevent overloading.

7. Circuit diagram and explanation of High tension magnet like used in Life Boat engine.


      Gen







          +
            -



   PRIMARY COIL

Battery



            SECONDARY COIL







                             4          3          2         1 

8. Refer Reg. 25 of SOLAS

Emerging lights on large size phenomenon

Emergency generator or Storage battery  : -  Capable of running 36 operation in case of failure of  machine 

       Connection :-  

(1)     W.T. dom with indication 

(2) Emergency lights at boat start always, corridor, Exits, control.

(3) Radio navigating and fire recording navigating lights and ray signalling 

(4) Communication equipment, fixed equipment.

(5) Ship sprinkler pp.

