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 assaumptions 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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Q1 Answer any seven out of ten. EAHIl SlEULL Ulctoll oreitol vl 14
Describe “electric drive™ and list types of various drives.

*1-. “SAsEls sicl flal sl AU Aol yel-og€l sisc oll st «ll

alEl oletiel.
2. Draw Torque-speed characteristics of DC Series Motor.

SLl.ll3ler HleRe{l 2ls-adls 33sedlxéls €lal.

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

3. 1-3% gel-dd 53165 5AeR IS doj Adrw wBeye dleey of YA
ctRdl.

4. Describe importance of 1-phase dual converter.

¥, 1-5% SYA ScéR of Heccl uMandl.

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

W 1-3 ge-dd 5365 ScléR HIZ dof ARy WBaye dleey dfl AR
slatlol Aol 42 « du Awlld sl

6.  Describe the importance of Freewheeling diode in electric drives.

5. 8dsdls siscu Ul gledlellal stals ofl oteldl wrasal.

7.  Define basic principle of DC Chopper.

9. SLall. AuR <l yaed Reuid aHeadl

8.  Derive average output voltage equation for step-down chopper.

¢.  RWU-5LGet AUR HI2 dof BaRw wBeye Al of YA dldl.
9. Describe close-loop Control system in short.

e, sello ¢u s3let uetell ol gsHl urendl.

10.  List atleast four applications of BLDC drive.
0. BLDC §led 12 oMl allefl a2 Gualallat «fl augl woudl.

Q.2 (a)  Explain adverse effects of heating in DC motors with one example. 03
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Slall.Hlz=ui 8lélol ol 18 aucll [Qudld wuRle] N5 Geleal Al

aelet 53l

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

Slall.siw@s Mleell As-xdls 3esedrdlse] s Wi aglet s,
Explain dynamic braking with circuit only.
staalH{ls dglol ol dell s5d udle W unendl.

OR
Explain counter current braking with circuit only.

51822 522 dglot o Aell s5ct udle WA Ul

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

Hl2R UL lsleL US ASdl YEL-YEL AlS ol A5 Aol GELsWL UL

Antel.

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

Sl HleR ot adls 52l 12 Hocdl Saté ofl alel oeital wal

AMIRL Hel Yool 53 Sad WRAML W3 B d H2 18l .
Describe: load diagram and overloading capacity factors in electric motor.

SAsgls Hl2ul cls staiauH el wlaR-clsol 38l ysed

Antel.

OR
List the advantages of electrical drives.

SAGRSA sl oll slaAelAls(l el oletiall.

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

Auec Aauses sLl. Hle? wa Acs Aauses sLAl. Hler ol

auHe(l sal.

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

1-5% SYel SR U wlstdd SLAl. gisa ol udle €2l

Draw output voltage, output current and freewheeling diode current (Is)
waveforms for1-phase half controlled DC series motor drives. {Assume;
without FD and a=45°)

1-3% 6lcs dd sogles SLll.lldly Hle: giscd wie weye dleey,
wBeye 522 ol gledlellor Stals ()otl dat-sb] elRL (Rl uslent

gledlcllol stalls ot2ll el a=45°)

OR
Draw output voltage, output current and source current (I} waveforms forl-

phase half controlled DC series motor drives. (Assume; with FD and a=30°)
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1-5% 6les dd 5ogles SLll.lldly Hle: gisc w2 wBeye ey,
wlBeye 52 ol A 522 (1)etl da-sl €l (Rl: usleww
gledlc{lol stalls & uel a=30°)

Draw output voltage, output current and SCR current (I.;) waveforms for 1-
phase full controlled DC shunt motor drives.(Assume; a=0%)

1-3% get-dd Segles Slfl.ele Hle? glocd MR By A,
wlB2Y2 $2 Wl SCR 52 (L )oll Act-51 €1 (Rl «=0°)

OR
Draw output voltage, output current and SCR current (Is.;) waveforms for 1-

phase full controlled DC series motor drives. (Assume; a=90°)
1-3% ged-dd sogles SLAl.llily HleR giscu HR wBeye dl@e,

wUB2Y2 522 WL SCR 5§22 (er)oll Act-514 €130 (URL: a=90°)

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

1-3% §e-dol Segles Soé HI2 B2y A, ms UB2Y2 Ay

B L5 ol Yol cllrell. (Rl R-Load %1slAd 8. )

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

1-3% &ls-del §o2les S I wBaye dlede, rms wBaye dleee
B LS ol Yol cllrell. (UURl: R-Load %1slAd 8. )

Draw neat circuit for 3-phase dual converter fed DC Drives.
3-%% sy s U Alsda SLAl st ol stewaun €lRl

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

1-3%¢ A Sogles Sll.eie Hle? e ol stelupuell ol ssd usle

A et s3l.
Draw output voltage, output current and gate current (Ig) waveforms for 3-
phase half-wave controlled DC motor drives.(Assume; a=0)

3-5% 8lg-dd Sogles SLall. dleR glocn e wBeye dlce,

wlBeye 522 al e s (I;)ell del-sl €lRL (Rl a=0°)

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

3-3% 8les dd Sogles Slallele Hler gl w2 As{l stalueudl o

g5l uslz WA aeet s3l.

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

A-scts2e AUR slscd ol doll usle,dat-s0al wel Guallolldl wd
clotel R aelet s2l.
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Explain BLDC drives with circuit.
BLDC $l8c ol dofl usle i avlst 532l
For DC motor explain dynamic braking with circuit and applications.

Sl Hle? He staalls ddlol ol usle wal Gualolldl wdl celet
5.

Draw block diagram for close loop DC Drives.

scllys qu SLall. gic ol oells stauaus €13l
Draw SCR based circuit for four quadrants DC Chopper.
SCR d 4-sallse AUR ol usle €lll.
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