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Ex/BESUSEE-802/ 06
B.E. (EE) Part-1V 8th Semester Examination, 2006
Electric Drives & Utilisation
(EE-802)
Time : 3 hours Full Marks : 100

Use separate answerscript for each half. Two
marks are reserved foreatness in each half

FIRST HALF
{Answer any THREE questios.

1. a) Whatdo you mean byives? Discuss the merits atheimerits of electric drives.

b) "It is notpossible to commerin stability of drivedooking at motor
characteristics or load characteristics only" - Justify. (8+8)

2. a) Explain why v/tontrol is preferrd for speed control of 3 phase squirrel
cage induction motor over other methods.

b) Develop the speed-torque charactersstof dc series motor under counter
current braking condition. (8+9)

3. a) "Regenerative braking candgplied only when the motor speed is greater
than its ideal no-load speed". - Justify.

b) Derive the expressionsrftoad torque and inertia of a crank-chaft driven load
referred to motor shaft. Then develiye equation of dynamic torque for such

load.
(6+10

4. a) Develop andraw speed-time and current-tirnerves of a separately excited
dc motor during transient periathder dynamidraking condition.

b) Compare 1 -hr rating ofrotor with a thermal time ostant of 4 hrs with its
continuous rating (iron losses are equaldpper losses at full load).  (10+6)

5. a) Show that energy consumption at@t and rotor circuit of a 3 phase induction
motor during canter current braking without loadtlsrice of thaduring starting.

b) Derive the expression for optimum gear ratio for fastest response of a drive
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SECOND HALF
(Answer O.No.6 and TWO from the rest.

6. a) How does an electronic choke help to develop the ignition voltage in a
fluorescent tube, when its rating is in the range of 1 mH?

b) "A halogen lamp is-a bedt rendition of the fluascent lamp". - Explain,
mentioning only points.

c) What is the difference in the naturéthe speed time graph of a suburban
train and main line train?

d) Why do sodium vapour lanspghave the highest efficacy?

e) Determine the M.S.C.P. of a lamp etimg 1000 lumensA surface inclined
at an angle of 60° to thrays is kept 5 m away froi 100 c.p. lamp. Find the
average intensity aflumination on the surface. (3+3+2+4+4)

7. a) What do you mean by co-efeat of adhesion? Wth motor would you
prefer, a.c. or d.c. in respect of this term?

b) A 250T motor coach having 4 mo$p each developing 5000 N-m during
acceleration, starts fromgié If the value for the gdient, G = 25Gear ratio
is 5, gear transmissiah = 88%, wheel radius 44 cm, train resistance 500 N/T,
additional rotational ineréi = 10%, calculate the tintaken to rach a speed
of Vm = 45 km/hr. If the sudp voltage is 1500 V d.c, and of motors is
83.4%, determine the current drawnémch motor during notching period.
(6+10)

8. a) What do you mean by the terresad weight, accelerating weight and adhesive
weight. Find a relation between them.

b) Define the term traove effort. Derive the expressi for total tractive effort
developed.

c) A 400 T goods train is to bdeauled by a locomotive wpgradient of 2% with
accn. of 1 kmphps. Co-effient of adhesion is 20%rack resistance 40 N/T,
and rotating masses 10% of the deadyiveiFind the weight of the locomotive
and the no of axles if the axle loadist to increase beyorZ2T.  (4+5+7)

9. a) Describe the operation of a gaseous discharge lamp.

b) "The fluorescent lamp is an exampleaofaseous discharge lamp so also is a
mercury-vapour lamp". - Dgou think, the operating jrciples and operating
conditions remain the same in both cases?
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c)

d)

10. a)
b)

—(3)—

The principle of operation of a metal haithmp is similar to that of a mercury
vapour lamp but there is one dissimitg in performance, which makes the
metal halide suitable for asn stadium lighting, lunot the mercury vapour.
Discuss in points.

How is specular and diffused reflection brought about in street lighting?

(4+4+4+4)
What factors are to be cmlesed while designing a good lighting scheme.
What is light transportation?

A hall measuring 20m 50m is to be illuminated by suitable lamps to give
an average illumination of 45 lux. €Hollowing data may be used :
Mounting height from tB working plane : 3 m
Utilization Factor = 0.65 Depreciation Factor =

1.3
The lamps are to be chosen from the following groups.
Watts 75 100 150 200

Lumens 800 1200 2000 2800

Calculate the no. of lamps of each type and sketch the disposition of luminaires
for an energy efficient design. (4+2+10)
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