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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV-EXAMINATION — WINTER 2015

Subject Code: 3342405 Date: 09/12/2015
Subject Name: DC Motor Drives
Time: 02:30 PM TO 5:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. €2HIl SlEURL Alclotl cllol WL, 14
Describe “electric drive” and list types of various drives.

U BAsELs sloc” dlal At vl doll wel-gel slescl oll sl oll

alel slotll.
Draw Torque-speed characteristics of DC Series Motor.

SLALARy AeRall 25-2dls Frsedlls €2

3. Derive average output voltage equation for 1-phase full wave controlled
converter.

3. 1-3% $e-Acl 52les SR HIZ doj ARy wBeye e of Y

dlRdl.
4.  Describe importance of 1-phase dual converter.
1-%% SYA SR of Heccl AMastal.,

5. Prove the average output voltage is increased if firing angle a is decreased in
1-phase controlled converter.

W 1-3% get-Aol $216s Sclel HIZ doj AaRy ABeYe dlee dll wUR

sla3loL Aold U2 o Ax Alelld $2A

Describe the importance of Freewheeling diode in electric drives.
s8Asals stoscl Ui sledlcllor stalls ofl wWotRLdl UHLA.

Define basic principle of DC Chopper.

SLAl AR ol Yoot Redict Amecl.

Derive average output voltage equation for step-down chopper.
RU-SI1Get UUR HI2 doj ARy wlBaYye A of YA dlRdll.
Describe close-loop Control system in short.

SA% U St Utdcl ol gsHi A AL

List atleast four applications of BLDC drive.

BLDC slesct 12 3e9HL 3l AR Gud(lctL ofl el vtotiell,
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Explain adverse effects of heating in DC motors with one example. 03
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SLallllexul 8ol o dl adl [Qudld AU As BelgnL U

clet 53,

OR
Explain Torque-speed characteristics of DC compound Motor with graph.

SLlLs1rwGs HeRell a5-Uls 3252308 s0] aUls U cAdlat 3.
Explain dynamic braking with circuit only.
staals Aol ol Aol g5t usle WA AL

OR
Explain counter current braking with circuit only.

5162 522 Aol A Aol g5 usle WA M.

Describe various types of loads across motor along with one suitable
example.

2R AU 1SRl UG ASAl YEL-YEL S ol W5 2102 GELSWL AU

ALl

OR
List available converter for speed control of DC motor and justify which one
is best as per your opinion.

SLAl e ot Als $2A HI2 HAdl s ofl ALEL olotlcl wal

AMRL HA ol 53] $Ae URMHL U3 B A HI2 SR\ M.
Describe: load diagram and overloading capacity factors in electric motor.

BASELs HI2HL ALS StALUH e A cR-clslot 50 sed

sl

OR
List the advantages of electrical drives.

SASAH SI8c oll $LRAERA{ A€l wotlal.

Compare separately excited DC motor with self-excited DC motor.

Auredl Aeuses SLAUl e wa Aes Aauses sLAl Aer «l

ARuLHE(l 3.

OR
Draw 1-phase dual converter fed DC drive circuit.

1-3% SYA 52 AU AsiAct SLAl sisa ol usle €
Draw output voltage, output current and freewheeling diode current (lq)
waveforms forl-phase half controlled DC series motor drives. (Assume;

without FD and a=45°)
1-3% 8lcs Ad Soples SLlA{lZly Hle glect 1R wBeye dleesy,
UBaye 522 Al gleglellot st (Ig)ett Act-511 ERL (URL: Aslem

sleglcllol stals olell Wl a=45°)

OR
Draw output voltage, output current and source current (Is) waveforms forl-

phase half controlled DC series motor drives. (Assume; with FD and a.=30°)
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1-3% 8lcs Ad Soples SLlA{lZly e slect 1R wBeye dlesy,
UBaye 522 Aol AR 522 (Is)oll Act-g11 ERL (URL: uslenl
sledlcllol stals © Wal a=30°)

Draw output voltage, output current and SCR current (lser) waveforms for 1-
phase full controlled DC shunt motor drives.(Assume; a.=0°)
1-3% gc-Ad Segles Slll.eie HleR glocy Hi wB2Ye dleey,

ULB2Y2 22 U SCR 522 (lser)otll Ack-1H ERL(URL: 0=0°)

OR
Draw output voltage, output current and SCR current (lser) waveforms for 1-

phase full controlled DC series motor drives. (Assume; a.=90°)
1-3% gc-Ad Segles SLUlll3ly HleR gloc Hie By A,

AB2Ye 522 W SCR 522 (lser)oll Act-81H ElRL. (tURL: 0=90°)

Derive average output voltage, rms output voltage and Speed equations for
1-phase full controlled converter.(assume: with R-Load)

1-3% §et-Acl Sogles Sclek HIE wBeye dleesy, rms dBeye cleey

A AL ol YA ARAL (UR: R-Load S1sIAA B.)

OR
Derive average output voltage, rms output voltage and Speed equations for
1-phase half controlled converter. (assume: with R-Load)

1-%% 8lg-Acl $o2lC5 §ceR HIE wBaYe AR, rms B2y Ay
Ul AULS oll YA ARl (URL: R-Load %1S1AA 8.)

Draw neat circuit for 3-phase dual converter fed DC Drives.
3-%% SYUA §cléR AU AsAA SLAL glEfet ol stauoum €RL.

OR
Explain working of 1-phase semi-controlled DC shunt motor drives with
circuit only.

1-3% AH Soples Slll.eie HeR sisc ol stlynucll A ssd usle
A golat 83,

Draw output voltage, output current and gate current (lg) waveforms for 3-
phase half-wave controlled DC motor drives.(Assume; a=0°)

3-%% slg-Ad Sogles SLAl. Hl2R gt i Baye A,

UGB Y2 $22 a2 22 (lg)oll Ac-51H ERL (URl: a=0°)

OR
Explain 3-phase half controlled DC shunt motor drive with its working .

3-¥% 6les Ad Soples sll.eie Hlier gloscd 2 Aol stalyeudl

g5 usle WA avlet s

Explain two quadrant chopper drives with circuit, waveforms and
applications.

A-scllse AUR slecd ol doll usle, Act-5rl el GuA(dl U
lotd ar aulet 532
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Explain BLDC drives with circuit.
BLDC slect ol doll usle W adet 3.
For DC motor explain dynamic braking with circuit and applications.

LAl AR 1 staHls Aslol A usle wal Guddl WA cldlet
53.

Draw block diagram for close loop DC Drives.

sAllos (U SLAL glc ol oclls stauouH Rl
Draw SCR based circuit for four quadrants DC Chopper.
SCR aQ 4-sallse AUR ol usle €L
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