Code No: RR-210302

    NR-210303 

II-B.Tech I-Semester Supplementary Examinations May /June, 2004

ELECTRICAL ENGINEERING

(Common to Mechanical Engineering, Chemical Engineering, Production Engineering, Mechatronics, Metallurgy and Material Technology and Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1.
Two coils having self inductances are 0.9H and 0.4H.their mutual Inductance is 0.3H.  Find the Equivalent Inductance both are magnetized in (a) same direction (b) opposite direction.  Derive the formula used.

2. a)
 Discuss the effects of varying the frequency upon the current drawn and the p.f. in all R-L-C series circuit.







b) 
A reactor having resistance of 4.5 ohm and 0.1 H respectively, is connected in series with a capacitance of 90 micro F.  The circuit is energized from 230 V a. c. mains.  Draw the curves of inductive reactance, capacitive reactance, resultant reactance, impedance, current voltage across the condenser to base of frequency. Take the values of frequency between O and 100 Hz.

3. a)
A four pole dc generator runs at 900rpm and is lap wound and has a useful flux  per pole of 0.07wb. The armature windings consists of 220turns each of 0.004 ohms resistance. Calculate the terminal voltage when running at 900rpm if the armature current is 50A.






b)
A four pole lap wound generator has 56 coils with 6 turns per coil. The speed is 1150 rpm. What must be the flux per pole in order to generate 265V? How many commutator bars are required for this generator?

4. a)
Derive an expression for the torque developed in N-m and in Kf-m in a dc motor.

b)
Determine the valye of torque in Kg-m developed by the armature of a 6-pole wave-wound motor having 492 conductors, 30mwb per pole when the total armature current is 40A.


5. a)
Explain how do you conduct an open circuit test for a given transformer rating           2KVA, 400/200V experimentally.







    b)
A 10KVA, 1- phase transformer has a turn ratio of 300/23. The primary is connected to a 1500V, 60Hz supply. Find secondary volts on an open circuit and the approximate values of current in the two windings on Full load.  Find the maximum value of flux.

6. a) 
Explain the operation of slip ring induction motor? 




b) 
The power input to the rotor of a 440V, 50 Hz, 3-phase, 6-pole induction motor is 50 KW. It is observed that the rotor e.m.f. makes 120 complete cycles per minute calculate i)slip ii) rotor speed iii) rotor copper loss/phase iv) mechanical power developed, and v) rotor resistance/phase if rotor current is 50 A.
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7. a) 
Discuss the construction, and principle of operation of a 3-phase synchronous generator. 









b) 
A 3-phase, star-connected, round-motor synchronous generator, rated at 10 KV A, and 230 V has synchronous reactance of 1.2 ohms per phase, and an armature resistance of 0.5 ohms per phase. Calculate the percentage voltage regulation at full load with i) 0.8 lagging p.f. ii) 0.8 leading p.f.

8. 
The resistance of a coil is measured by the ammeter voltmeter method with the voltmeter connected across the coil, the readings on the ammeter and voltmeter are 0.4A and 3.2V respectively. The resistance of the voltmeter is 500(. Calculate       i) the true value of the resistance and ii) the percentage error in the value of the resistance if the voltmeter current were neglected.
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1. a)
Derive an expression for the equivalent Inductance when two coils one connected in parallel.

    b)
Two coils of inductances 4 and 6 henries are connected in parallel.  If their mutual inductance is 3 henries, calculate the equivalent Inductance of the combination if (i) Mutual inductance assists the self-Inductance (ii) Mutual inductance opposes the self Inductance.

2. a)
 Explain the principle behind the generation of 3-(  e.m.f and phase sequence       

b) 
Three inductive coils, each with a resistance of 15 ohms and an inductance of 0.03 H are connected (i) in star and (ii) in delta, to 3-( 400 V, 50 Hz supply.  Calculate for each of the above case (i) phase current and line current and (ii) total power absorbed.

3. a) 
Give two applications for each of shunt, series and compound generators. 

b) 
The shunt generator delivers full load current of 200A at 240V. The shunt field resistance is 60ohm and full load efficiency is 90%. The stray losses are 800W. Find (i) armature resistance (ii) current at which the maximum efficiency occurs. 
4. a)
Why is the speed of a shunt motor practically constant?



    b)
Draw the characteristics of shunt and series motors.


5. a)
What useful information will be obtained from open circuit and short circuit tests of a transformer and how they will be used in calculating efficiency and regulation?








       

 b)
The No load voltage ratio in a single phase 50Hz, core type transformer is   1200/440. Find the number of turns in each winding if the maximum flux is 0.075wb.

6. a)
What are no-load and blocked rotor tests? What sort of losses can be measured by these tests? 









b) 
A 50 Hp, 6-pole , 50 Hz , slip ring induction motor runs at 960 rpm on full load with a rotor current of 40 A allowing 300 w for copper loss in the short-circuiting gear  and 1200 w for  mechanical  losses, find the resistance  R2  perphase  of  the 3-phase rotor winding.
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7. a) 
What are the three voltage drops occurring in an alternator on-load? 


b) 
A 550 V, 55 KV A, single phase alternator has an effective resistance of 0.2 ohm. A field current of lOA produces an armature current of 200 A on short circuit, and an emf of 450 V on open circuit. Calculate i) The synchronous reactance; ii) The full- load regulation with power factor 0.8 lagging. 

8.
A voltmeter is connected across a circuit consisting of a milliammeter in series with an unknown resistor R. If the readings on the instruments are 0.8V and 12mA respectively and if the resistance of the milliammeter is 6(, calculate i) the true resistance of R and ii) the percentage error had the resistance of the milliammeter been neglected.
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1. a)
Explain about “Dot convention” in the case of mutually coupled circuits.

    b)
Explain briefly “How you can use mutual inductance principle to the transformer.”

2. a)
 Deduce the relationship between the phase and line voltage in a 3-(  (i) star and (ii) delta connected circuits.






b)
 A 3-(  , 400 V, star connected alternator supplies a 3-(  , 112 Kw mesh-              connected induction motor of efficiency and p.f. 0.88 and 0.86 respectively. Find the current (i) in each phase (ii) in each generator phase and (iii) active and reactive components of currents in each case.

3. a) 
Mention and explain the various causes for the failure of the generator to build up. 

b)
 The terminal voltage of a generator falls from 250V on open circuit to 238V when delivering 60A. It is connected to a load in parallel with a battery having a constant emf of 245V and a resistance of 0.1ohm.  Find the current supplied by the generator when the total load current is 50A.

4. a)
Give two applications each of dc shunt, series and compound motors.


    b)
Can a dc series motor be started on no load?  Give the reason?



    c)
Give the characteristics of cumulative and differential compound motors.

5. a) 
Define the % Regulation of a transformer and explain how do you calculate its value in laboratory . 






     

    b)
A transformer when tested on full load is found to have copper loss of 1.7% and reactance drop of 3.8%. Calculate full load regulation at power factors of 

        
(i) 0.8 lagging      (ii) unity power factor      (iii) 0.707 leading.
6. a)
State the effects of increasing rotor resistance on starting current, starting torque, maximum torque and full-load slip of an induction motor?

b)
The Stator impendence and equivalent rotor resistance of a 400v, 3-phase star - connected induction motor are (0.05 + jO.2) ohms and (0.05 + jO.24) ohms respectively. Neglecting exciting current determine the maximum gross power and the slip at which it occurs.
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7. a)
What is distribution factor? What is its effects? Derive an expression for distribution factor of a alternator? 





b) 
In a 60 KV A, 200V, I-phase alternator, the effective armature resistance, and leakage reactance are 0.016 ohm, and 0.07 ohm respectively. Calculate the emf induced in the armature, when the alternator is delivering rated current at a p.f. of i) unity; ii) 0.7 lagging. 

8. 
The current through an ammeter connected in series with a standard shunt of 0.01( is adjusted to 40A and the readings on the studs and the slide wire of the potentiometer, when balanced are 4 and 12.3 respectively. Calculate the percentage error of the ammeter and state whether the instrument is reading high or low.
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1. a)
Explain about “Voltage Division” and “current Division” in Electrical circuits.

b)
Obtain an Equivalent resistance of (i) Two 60( resistance in parallel.  (ii) Three 60( resistors in parallel.

2. a) 
Derive an expression for measurement of power and p.f. in 3-(   system with  
balanced load using two wattmeter method. 






b) 
Two watt meters are connected to measure the input to the balanced 3-( circuits     indicate 2500w and 500 w respectively.  Find the p. f. of the circuit.  (i) When both the readings are positive (ii) when the latter reading is obtained after reversing the connection to the current coil draw the connection diagram and phasor diagram of the circuit.       

3. a)
Draw the characteristics of a compound generator.





    b) 
In a long shunt compound generator, the terminal voltage is 230V when the generator delivers 150A. Determine (i) Induced emf (ii) total power generated (iii) Distribution of this power. Given that shunt field, series field, divertor and armature resistances are 92, 0.015, 0.03 and 0.032 ohms respectively 

4. a)
With a neat sketch, explain the operation of three point starter.


    b)
If the load is removed from a dc series motor in operation, what will happen?

5. a)
Define the % efficiency and explain on what factors its value depends.              

    b) 
20 KVA, 2200/220V, 50Hz distribution transformer is tested for efficiency and          regulation as follows:



OC Test    220V,    42 Amps, 148Watts on LV side



SC   Test    86V,   10.5Amps, 360Watts on LV side

           Determine the core loss, equivalent resistance and reactance referred to            Secondary winding. Also calculate % regulation and % efficiency at full load at            0.8 power factor lagging.


6. a)
What is meant by slip in an induction motor? Develop an expression for the frequency of rotor currents in it.

b)
A 6-pole, 50 Hz, 3 -phase induction motor running on full-load with slip develops a torque of 160 N-M at its pulley rim. The friction and wind age losses are 210 w and  the  stator  copper  and  iron  losses  equal 1640 w  calculate i)    Rotor output 
ii)   Rotor copper loss, and 
iii)   Efficiency at Full load.
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7. a)
Derive an expression for the voltage induced in an alternator? 



b) 
Find the number of armature conductors in series per phase required for the armature of a 3-phase, 50 Hz, 10-pole alternator with 90 slots. The winding is star-connected to give a line voltage of 11 KV. The flux per pole is about 0.16wb.

8. 
A voltage of 80.0V is applied to a circuit comprising two resistors of resistance 105( and 55( respectively. The voltage across the 55( resistor is to be measured by a voltmeter of internal resistance 100(/V. Given that the meter is set to a scale of 0-50V. Determine the voltage indicated.
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