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1.a)
Discuss the advantages and disadvantages of electric drive over other drives.

b)
A 220 V, 10 h.p. (metric) shunt motor has field and armature resistances of 120    Ohms and 0.25 Ohm, respectively. Calculate the resistance to be inserted in the armature circuit to reduce the speed to 700 r.p.m. from 950 r.p.m, if the full load efficiency is 80% and the torque varies as the square of the speed.

2.a) 
Discuss the various losses that occur in insulating materials and how they could

be reduced. 

   b) 
A motor has the following load cycle:

Accelerating period 0 -15 sec Load rising uniformly from 0 to 1000 h.p

Full speed period 15-85 sec Load constant at 600 h.p.

Decelerating period 85-100 sec H.p. returned to line falls uniformly 200 to zero Decking period 100-120 sec Motor stationary.

Estimate the size of the motor.

3.a)
What are the advantages of electrically produced heat? What are the properties to be possessed by the element used in resistance oven?               

   b)
A 20KW single-Phase, 220V resistance oven employs circular nichrome wire for 
its heating element, if the wire temperature is not to exceed 12270 and the 
temperature of the charge is to be 4270C, calculate the size and length of the wire 
required. Assume emisssivity  = 0.9, radiating efficiency = 0.6 and specific 
resistance of wire = 1.09 X 10–6 Ω-m.                                   
4.a)
What are the requirements of an ideal traction system?

   b)
What are the advantages and disadvantages of electric traction?

5.a)
Explain cos3 ø law. 






   b)
A lamp of 500 candle power is placed at the centre of a room, 20m x 10m x 5m . Calculate the illumination in each corner of the floor and a point in the middle of a 10m wall at a height of 2m from floor.

6.
Enumerate the various factors, which have to be considered while designing any lighting scheme.
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7. 
Write a brief note on the single phase a.c.series motor and comment upon it’s suitability for traction services. How does it compare in performance with the d.c. Services motor.

8.a)
 Draw the speed-time curve of a main line service and explain.
     
     

   b)
 A train has a scheduled speed of 40km/hr between two stops, which are 4kms 
apart. Determine the crest speed over the run, if the duration of stops is 60sec and 
acceleration and retardation both are 2km/hr/sec each. Assume simplified 
trapezoidal speed-time curve. 
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Code No.320206


III B.Tech. II-Semester Supplementary Examinations, November-2003

UTILIZATION OF ELECTRICAL ENERGY


(Electrical and Electronics Engineering)


Time: 3 hours






Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

---

1.a) 
Though a.c. is superior to d.c. for electric drives, sometimes d.c. is preferred. Give the reasons and mention some of the applications.

b)    
A d.c. series motor drives a load, the torque of which varies as the square of the speed. The motor takes current of 30 amps, when the speed is 600 r.p.m. Determine the speed and current when the field winding is shunted by a diverter, the resistance of which is 1.5 times that of the field winding. The losses may be neglected.

2.a)
 Discuss the various modes of heat dissipation.

b) 
A motor driving a load has to deliver a load rising uniformly from zero to maximum of 2000 h.p. in 20 sec during the acceleration period, 1000 h.p. for 40 sec during the full speed period and during the deceleration period of 10 sec when regenerating braking taking place the h.p. returned to the supply falls from 330 to zero. The interval for decking before the next load cycle starts is 20 sec. Estimate the h.p. Rating of the motor.

3.a)
Explain in brief how heating is done in the following cases?


i) Resistance heating,    ii)  Induction heating    iii)   Dielectric heating. 

   b)
90Kg of tin is to smelt during an hour in smelting furnace. Determine the suitable 
rating of the furnace, if smelting temperature = 2300C, specific heat = 0.055, 
latent heat of lidquidification is 13.3 Kcal/Kg. Take the initial temperature of the 
metal as 350C.

4.a)
What are the various electric traction systems in India? Compare them.

   b)
Give the features of various motors used in electric traction.
5.a)
Prove that 1 candle / sq.feet =  ((((L.



   b)
A lamp giving 300 c.p in all directions below the horizontal is suspended 2metres above the centre of a square table of 1metre side.  Calculate the maximum and minimum illumination on the surface of the table.

6.
 Explain the various types of lighting schemes with relevant diagrams.
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7.
State the condition under which regenerative bracking with d.c. services motor is possible and with the aid of diagrams of connection, explain the various methods of providing regeneration.

8.a) 
Draw the speed-time curve of a suburban service train and explain.

    

   b) 
A train accelerates to a speed of 48km/hr in 24sec. Then it coasts for 69sec under 
a constant resistance of 58 newton / tonne and brakes are applied at 3.3km/hr/sec 
in 11sec. calculate (i) the acceleration (ii) the coasting retardation (iii) the 
scheduled speed if station stoppage is 20secs. What is the effect of scheduled 
speed if station stoppage is reduced to 15sec duration, other conditions remaining 
same. Allow 10% for rotational inertia.  


***     ***     ***
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1.a)    
Explain what you mean by "Individual drive" and" Group drive ". Discuss their        relative merits and demerits.

b)
A 500 V d.c. series motor runs at 500 r.p.m. and takes 60 amps. The resistances of the field and the armature are 0.3 and 0.2 Ohms, respectively. Calculate the value of the resistance to be shunted with the series field winding in order that the speed may be increased to 600 r.p.m., if the torque were to remain constant. Saturation may be neglected.

2.a) 
Draw and explain the output vs. time characteristics of any three types of loads.

   b)  
A motor has the following duty cycle:

Load rising from 200 to 400 h.p. ---  4 minutes

Uniform load 300 h.p. ---   2 minutes

Regenerative braking h.p. Returned to supply from 50 to zero ---1 minute.

Remains idle for 1 minute.

Estimate the h.p. of the motor.

3.a)
Explain the principle of Induction heating, What are the applications of induction heating. 




    


   b)
With a neat sketch explain the working principle of coreless type induction          
furnace.


4.a)
What are various types of electric braking used?

   b)
Explain how rheostatic braking is done in D.C. shunt motors and series motors.
5.a)
Discuss inverse square law & corire law of Illustration.

   b)
A lamp fitted with 120degrees angled cone reflector illuminates circular area of 200metres in diameter.  The illumination of the disc increases uniformly from 0.5 metre-candle at the edge to 2metre -candle at the centre.  Determine:




(i)   The total light received




(ii)  Average illumination of the disc




(iii) Average c.p. of the source

6.
 Discuss the flood lighting with suitable diagrams.
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7.
Describe how plegging, rheostics braking and regenerative braking are employed with D.C series motor.

8.a) 
Derive an expression for specific energy output on level track using a simplified speed-time curve. What purpose is achieved by this quantity?

  

   b) 
A 400 tonne goods train is to be hauled by a locomotive up a gradient of 2% with 
acceleration of 1km/hr/sec, coefficient of adhesion 20%, track resistance 
40newtons/tonne and effective rotating masses 10% of the dead weight. Find the 
weight of the locomotive and the number of axles if the axle load is not to 
increase beyond 22 tonnes.
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1.a)
Where is the use of Individual drive recommended and why?

b)
The speed of a 15 h.p. (Metric) 400 V d.c. Shunt motor is to be reduced by 25% by the use of a controller. The field current is 2.5 amps and the armature resistance is 0.5 Ohm. Calculate the resistance of the controller, if the torque remains constant and the efficiency is 82%.

2.a) 
Discuss the various losses that occur in insulating materials and how they could

be reduced. 

   b) 
A motor has the following load cycle:

Accelerating period 0 -15 sec Load rising uniformly from 0 to 1000 h.p

Full speed period 15-85 sec Load constant at 600 h.p.

Decelerating period 85-100 sec h.p. returned to line falls uniformly from 200 to zero 

Decking period 100-120 sec Motor stationary.

Estimate the size of the motor.

3.a)
Explain with a neat sketch the principle of coreless type induction furnace. 

   b)
100Kg of tin is to smelt in one hour in a smelting furnace. Determine the suitable 
rating of furnace if smelting temperature of tin is 2350C; specific heat is 0.055, 
latent heat of liquidification 13.3 Kcal/Kg. Take initial temperature of metal as 
350C.

4.a)
Explain the characteristics of series motors and also explain how they are suitable 
of electric traction work?

   b)
Explain regenerating braking of electric motors.
5.a)
 Explain the measurement techniques used for luminous intensity.

   b) 
 Write short notes on: 



i) Bunsen photometer head


ii) Lummer-Brodherm photometer head


iii) Flicker photometer head.

6.
 What do you understand by polar curves as applicable to light source?  Explain.
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7.
Discuss series and parallel operation of series and shunt motors with unequal wheel diameters. Comment on the load sharing in each case.

8.a) 
For a trapezoidal speed-time curve of an electric train, derive expression for maximum speed and distance between stops.




 

   b) 
A mail is to be run between two stations 5kms apart at an average speed of 
50km/hr. If the maximum speed is to be limited to 70km/hr, acceleration to 
2km/hr/sec, braking retardation to 4km/hr/sec and coasting retardation to 
0.1km/hr/sec, determine the speed at the end of coasting, duration of coasting 
period and braking period.
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