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BAI 1: NGUYEN LY CO BAN CUA MAY DPIEN

PHAN I: MUC BiCH THI NGHIEM

Sau khi hoan tat bai thi nghiém anh (chi) cé thé giai thich sy hoat ddng cua
dong co va may phat dya trén cac khai niém co ban cua tur trwong. Anh (chi) co
thé giai thich cac phép do mémen, téc do, va cong suat co khi véi moédun Pong co
so cap/ Luc ké

PHAN II: TOM TAT LY THUYET

Moi nguoi déu tré nén quen thudc voi mot vai loai dong co, du chiang la
cac dong co DC nho xiu trang bi trong do choi tré em, trong 6t6 hodc cac dong co
AC trong may giit va méy sdy quan 4o. Dong co dién ciing dugc sir dung trong
guat, may khoan dién, bom va cac thiét bi dién gia dung khéc. Nhung bﬁng cach
nao cac dong co do lam viéc dugc, va tai sao chiing quay? tuy nhién cau tra 101 thi
rat don gian, d6 1a sy twong tac giira hai tir trudng.

Néu Anh (chi) c6 hai nam cham va dit 1 nam cham 1én truc dé n6 c6 thé
quay duoc, sau d6 di chuyén nam cham tha hai vong quanh nam cham 1. Nam
cham 1 sé& bi kéo theo nam cham thtr hai boi vi ¢6 lyc twong tac tir ton tai giira hai
nam cham, nhu hinh 1-1a Két qua 1a nam cham th{r 1 s& quay dong bd voi nam
cham thur hai.

ROTOR
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Hinh anh don gian cta sy twong tic giita hai nam cham duoc biéu dién ¢
hinh 1-1b. Trong hinh v& niy, nam cham A va B ¢6 thé quay tu do trén ciing mot
truc. Khi nam cham A quay, nam cham B quay theo va ngugc lai boi vi ton tai
tuong tac tur gitra chung.

ELECTROMAGNET

Iz

Hinh: 1-2

Hinh 1-2abiéu thi cach tao ra nam cham A bing viéc cho dong dién di qua
cudn day quén quanh mot 161 thép, lic nay nam cham A 1a mdt nam cham dién.
Hai dau cudn day dugc ndi két voi nguén dién DC dé tao ra dong dién chay trong
cudn day va san sinh ra cac cuc tir Nam va Bic.

Khi nam cham dién A quay, nam cham B quay theo. Cach sip xép nay xem
nhu khong thudn loi boi vi di tuong thir nhat (nam cham dién) van phai quay dé
kéo d6i twgng thir hai. Hon nita dé ngan chin cac ddy ndi tir nguén DC khoi bi
X(?én, ngudn dién phai quay cling toc do véi nam cham dién, diéu nay gy ra nhiéu
bat lgi.

Tuy nhién, néu cyc tinh ciia ngudn DC thay d6i nhu hinh v& 1-2b, vi tri cila
cuc nam va cyc bac trén nam cham dién A thay d6i va nam cham B quay dugc 1/2
vong. Do d6 cach sap xép nay cho phép nam cham B quay nhung khong can phai
quay nam cham dién A. Bang cach ndi ghép hai nam cham dién, hai ngudn dién
DC va thay d6i cuc tinh ciia ngudn dién, diéu nay cho phép nam cham B quay
nhung khong phai quay bat ky phan tir nao khéc.
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Hinh:1-3
Hinh 1-3 biéu dién cach lip dit lai nam cham dién ¢ hinh 1-2 dé dat duoc
muc dich trén. Khi dong dién dugc cung cap vao hai nam cham dién theo tha tu
nhu hinh 1-3, s€ tao ra mdt nam cham dién quay A, két qua 1a nam cham B quay
theo. D6 cling chinh 1a nguyén ly co ban cua tat ca cac loai dong co dién quay.
Dé thay d6i chiéu quay cua nam cham B ta phai cung cip dong dién vao
cac cudn day nam cham nhu hinh 1-4.
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Hinh:1- 4

May phat dién hoat dong dwa trén nguyén 1y cam ung di¢n tir cua Faraday
duogc phat biéu nhu sau:

- Mgt suc dién dong cam Gng E xuat hién gitra hai dau cudn day, néu tu
thong mdc vong qua cudn day 1a ham so cuia thoi gian.

- Gia tri cua strc dién dong cam Ung ti 1¢ thudn véi toc d9 bién thién cua tur
thong.

Stre dién dong cam tng duoc xac dinh theo cong thirc sau:
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Hinh:1-5

Néu nam cham quay & hinh 1-3 va 1-4 quay, cic duong sirc tir cia n6 s&
gay ra mot strc dién dong cam ung trong cudn day cua nam cham dién, né dugc
goi 1a cudn day stator boi vi n6 khong bao gio quay. Dleu nay s gy ra dong dién
chay trong cudn day stator khi hai dau cudn day duoc ndi ngan mach, do d6 san
sinh ra mot tir truong khac. Sy twong tac gilra tr truong stator va tur truong cia
nam cham quay sé tao ra lyc can chuyén dong quay cia nam cham. Day la nguyén
Iy co ban cia Dynamometer dé tao ra momen can.

Cong co khi dugc tao ra bat ky khi nao ¢ luc F tic dong 1am di chuyén
Mot vat qua mot khoang cach d, va cong duge dinh nghia boi cong thiure sau:

W = Fx d (Nm)

Tudng twong rang vat thé di chuyén xung quanh mét truc c6 ban kinh r do
mot lyuc F gdy ra. Lac nay Momen T tdc dong 1€n vat dugce xac dinh theo cong
thirc:

M =Fxr(Nm)

Néu vat thé quay vdi toe d6 n (vong/phit), thi cong co hoc duoc tinh theo
cong thuec:

P=M x 2nn/60 = (M x n)/ 9,55 (W)
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PHAN III: NOI DUNG THI NGHIEM
|.NGUYEN LY HOAT PONG CUA PONG CO SO CAP

1. Lap mach nhy hinh 1.6

L 4
7 +
Es —7/1 El
N
L 4

Hinh 1.6: Mach déng co so cip
2. Pit cac thong sd didu khién nhu sau:
MODE SWItCh.......coiviiiiii e, PRIME MOVER
DISPLAY SWitCh........cocoiiiiiiiiiii SPEED

3. M& ngudn cung cép, diéu chinh dién ap dat khoang 10% dién ap dinh mirc cua
PRIME MOVER. Ghi lai gia tri dién ap E; va sO vong quay n:

Cuc tinh ctia von ké E,?
Polarity of E; = .ccoeeiiiiieeieens
Prime mover quay theo chiéu nao?
Direction of rotation = ...........ccccoeeveenens
4. T4t ngudn cung Cap va giir nguyén dién 4ap.

5. Hoan di hai day ndi vao diém 7 va N. M& ngudn cung cap va ghi lai chiéu
quay cua dong co:

Direction of rotation = ..........ccceeevuunnnnnn.

Khi hoan ddi vi tri hai ddy ndi vao 7 va N thi c6 su thay d6i gi hién thi trén
dong ho N:

6. Tat nguon cung cap va vian nim diéu chinh dién ap veé zero.
7. Hoan d6i vi tri hai ddy noi vao 7 va N
8. M6 nguodn cung cap va dicu chinh dién ap tur tir d€ dong co so cap tang toc do tur

0 dén 2100 rpm, chia lam 7 budc mdi bude 300 rpm. Ung véi mbi budc ghi lai gia
tri dién ap, toc d60 va momen vao Data table.

9. Sau khi tat ca so liéu dugc ghi, tat nguon cung cap va vin nium dieu chinh
dién ap ve zero.

GIAO TRINH THUC TAP KY THUAT BIEN 2 Trang 6



Simpo PDF Merge anér]é[lpﬂ rlllrselz\éthere e?sfl)oﬁN http [Iwww. S|mpopdf com

10. Trong ctra s6 man hinh Graph, v& @6 thi biéu dién mi quan hé giira toc d6 va
dién ap dat vao Prime Mover. Truc X la truc dién ap, truc Y 1a truc toc do

PRIME MOVER SPEED
(rpm)

PRIME MOVER VOLTAGE (V)

Cho biét mdi quan hé giira dién ap dat vao dong co va tdc d6 ciia dong co?

11. M& ngudn cung cip va dat gia tri dién ap khoang 10%. Trén Prime Mover dit
cong tic MODE & vi tri DYN va quan sat dong co trong vai gidy.

C6 phai dong co nging quay khong, diéu do chimg to ring ning luong da
bi cat?

0 Phai 0 Khong
12. Trén Prime mover dit cong tic MODE tr¢ vé vi tri PRIME MOVER (P.M).
Trén Power Supply, diéu chinh dién ap dé dong co dat tdc do 1500 rpm.
13. Trén Prime mover dit cong tac DISPLAY & vi tri TORQUE (T). Ghi lai gia tri
momen ma sat Tg dugc chi bdi man hinh DISPLAY.

14. Tat nguon cung cap va diéu chinh dién ap vé zero.

15. Trén man hinh Graph v& db thi biéu dién mdi quan hé giita tbc d6 va momen
ma sit duoc ghi trén dong hd T, dua vao cac so li€u & budce 8. Truc X 1a truc toc
d0, truc Y 1a truc moémen ma sat.
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PRIME MOVER
FRICTION TORQUE (Nm)

PRIME MOVER SPEED (rpm)

M6 ta sy thay d6i cia mémen ma sat khi tbc do dong co thay doi tir 0 dén
2100rpm:

16. Hoan @i vi tri hai day ndi vao dong co tai hai diém 7 va N. Mé ngudn cung
cap va dicu chinh dién ap d€ dong co dat toc d6 1500 rpm.

C6 phai momen hién thi trén dong hd T nguoc ddu voi méomen trong bang
Data Table ¢ budc 8 nhung c6 cung gia tri khi toc d6 dong co 1a 1500rpm?

0 Phai 0 Khong
17. Tat ngudn cung cip va vin nam diéu chinh dién ap vé zero.

18. Hoan ddi vi tri hai day ndi vao dong co tai hai diém 7 va N. Dung day curoa
lién ket PRIME MOVER véi dong co khong dong bd ba pha.

19. Mé ngudn cung cép va diéu chinh dién 4p dé Prime Mover quay dat toc do
1500 rpm. Ghi lai gia tri mdmen can Topp duroc hién thi trén dong hd momen T.

So sanh momen can Topp Vo1 mOmen ma sat Tg d0 duoc & budce 13. Giai thich
Nngan gon tai sao c6 su khac nhau gitra hai gia tri momen trén.

20. Trén man hinh metering chon déng hd mémen & ché do correction (C). Pong
ho T luc nay chi gia tri momen can gay ra bdi dong co khong dong bo ba pha. Ghi
lai gia tri mOmen nay.

Topp(MACHINE) = ..o Nm.
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St dung céc gia tri momen do dugc ¢ budc nay véi cac gia tri mémen do duoc
6 budc 19, so sanh gid tri mémen can gay ra boi dong co khong dong bo
(Torr(MACHINE)) véi gia tri tong momen can (Topp).

I1: NGUYEN LY HOAT PONG CUA LUC KE

1. Lap mach nhy hinh 1.7

IS +
L
7 +
Es —71_ El T
N N
L

Hinh 1.7. Péng co so cip lién két véi luc ké

2. Trén bo Prime Mover/ Dynamometer dugc st dung nhu Prime Mover dat cac
thong so dicu khién nhu sau:

MODE Switch........ccooviiiiii, PRIME MOVER
DISPLAY Switch ............ccooiiin, SPEED

Trén bo Prime Mover/ Dynamometer dugc st dung nhu Dynamometer dat cac
thong so dicu khién nhu sau:

MODE Switch........ccooviiiiiee DYN
LOAD CONTROL MODE Switch.............. MAN
LOAD CONTROL Knob........................ MIN
DISPLAY Switch..........c...ocoooin, TORQUE

3. Chon file DCMOTOR 1.dai
4. M& ngudn cung cap va diéu chinh dién ap dé Prime Mover dat toc do 1500 rpm.

Quan sat gia tri mémen Tp duoc hién thi trén man hinh DISPLAY cua
Dynamometer Xap xi bang zero. Giai thich ngan gon tai sao?
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5. Trén Prime Mover dét cong tdc DISPLAY Switch & vj tri TORQUE. Ghi lai gia
tri mémen can Topp chi trén man hinh DISPLAY cua Prime Mover:

Giai thich ngén gon tai sao gia tri momen hién thi trén man hinh DISPLAY
cua Prime Mover va Dynamometer khac nhau méc du chung dugc lién két co khi
Vo1 nhau.

6. Trén Dynamometer, diéu chinh tir tir nam LOAD CONTROL dé tang momen tir
0 dén 1 Nm trong khi tang tai quan sat toc d§ dugc hién thi & dong ho N trén man
hinh Metering.

Tdc @6 dong co thay d6i nhu thé nao khi momen Tp tang tr 0 dén 1 Nm.

7. Trén Power Supply, diéu chinh lai dién ap ¢é Prime Mover dat toc dd 1500 rpm.
Ghi lai gia tri momen can Topp dugc hién thi trén man hinh DISPLAY cuia Prime
Mover:

8. Trén Dynamometer, van tr ttrt nim LOAD CONTROL dé moémen Tp duge chi
trén man hinh DISPLAY cua Dynamometer dat 2.0 Nm.

Trén Power Supply, diéu chinh lai dién ap dé Prime Mover quay dat toc do
15000rpm. Ghi lai gia tri momen can Topp dugc hién thi trén man hinh DISPLAY
cua Prime Mover:

Momen Topp thay ddi nhu thé nao khi mémen Tp tang tur 0 dén 2.0 Nm ?
Giai thich ngan gon tai sao?
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SO sanh sy thay ddi cia mémen can Topp VGi su thay d6i cia mdmen Ty
(nhé rang Ty, = - Tp).

9. bam bao moémen Tp duoc hién thi trén man hinh DISPLAY cua Dynamometer
la 2.0Nm.

Trén man hinh Metering, chon dong hd moémen T & ché do correction (C).
bong ho mémen T lac nay chi mémen Toyr Sinh ratrén truc cua Prime Mover.
Ghi lai gia tri momen nay.

Diéu gi xay ra khi Anh (chi) chon ché do correction trén déng hd moémen T
? Giai thich ngan gon tai sao.

So sanh momen Toyr V&1 momen can Topp dO duge & budce 8. Giai thich
ngan gon tai sao moémen Toyr hoi nho hon so voi momen can Tope.

10. Tat ngudn cung cip va diéu chinh di¢n ap vé zero.

11. Hoan d6i vi tri hai day ndi vao 7 va N. Mo ngudn cung cap va diéu chinh dién
ap deé Prime Mover quay dat toc d§ 1500 rpm. Ghi lai gia tri mémen Toyr Sinh ra
trén truc Prime Mover.

12. Tat ngudn cung cip va diéu chinh dién ap vé zero.
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I11: CONG SUAT, TON THAT VA HIEU SUAT

1. Lap mach nhu hinh 1-8

Te +
7 + T
Es 7/1 EL | T
— DYNAMOMETER|
N
. N
® \

Hinh 1-8 Mach do cong sudt, ton hao va hig¢u sudt

2. Trén bo Prime Mover/ Dynamometer dugc sir dung nhu Prime Mover dat cac
thong s diéu khién nhu sau:

MODE Switch........ccooviiiiie, PRIME MOVER
DISPLAY Switch ..., SPEED

Trén bo Prime Mover/ Dynamometer dugc sir dung nhu Dynamometer dét cac
thong s diéu khién nhu sau:

MODE Switch........ccooviiiiiie DYN
LOAD CONTROL MODE Switch.............. MAN
LOAD CONTROL Knob.................c....... MIN
DISPLAY Switch..............ococoiin. TORQUE

3. M& ngudn cung cip va diéu chinh dién ap dé Prime Mover quay dat téc d6 1500
rpm. Trén Dynamometer, didu chinh nim LOAD CONTROL dé mémen hién thi
trén man hinh Dynamometer dat gi4 tri 1.0Nm.

4. Ghi lai tdc d6 n caa Prime Mover va cong suat Tour tao ra trén truc Prime

Mover:

N= e, r/min
Tour (PM) = N.m

Tinh cong suét co khi ctia P, ciia Prime Mover theo cong thirc sau:
P_(PM)= %
Pn(P.M)= ., W (Caculated)

Ghi lai gia tri cong suat Py, trén dong hd P, ciia man hinh Metering
Pn(PM)= .. W (Measured)
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So sanh gi4 tri cong sudt P, do dugc va Py, tinh toan, chung c6 bang nhau

khong?
0 Phai 0 Khoéng
3. Ghi lai gi4 tri cong suat dién cung cap cho Prime Mover Py duoc chi trén dong
ho do PQS1.
PN(PM) = e, w

So sanh gia tri cong sudt co khi Pm sinh ra trén truc Prime Mover va gia tri
cong suat dién P\y(P.M). Cong suat ton hao trén Prime Mover 1a bao nhiéu:

6. Tinh hi¢u suat cia Prime Mover theo cong thirc sau:

p
n=—"x100%
Pin

= %

Ghi lai gia tri hiéu suét n dugc chi & déng hd A trén man hinh Metering.

T =i %.
S0 sanh gia tri hiéu suat do duoc va gia tri hi¢u suét tinh toan. Chung co
bang nhau khong?
0 co 0 Khoéng

7. Trén Dynamometer, chinh ntm LOAD CONTROL vé vi tri MIN dé gia tri
momen dugc chi trén man hinh DISPLAY cta Dynamometer xap xi zero.Trén

Power Supply, diéu chinh lai dién 4p dé tbc d6 Prime Mover dat 1500
vong/phut.

8. Trén Dynamometer, diéu chinh nam LOAD CONTROL dé gia tri mémen dugc
chi trén man hinh DISPLAY ting tir 0 dén 2 Nm, chia thanh 10 budc, sau mdi
budc ghi lai tit ca gia tri trén man hinh Metering vao Data table. Sau khi tt cé s6
ligu ghi xong, lap tirc tit ngudn cung cép.

9. Trén man hinh Graph, v& do thi biéu dién mbi quan hé giita hiéu suét va cong
sut co khi sinh ra trén truc Prime Mover. Chon truc Y lam truc hiéu suét, truc X
lam truc cong suét co.

PRIME MOVER
EFFICIENCY
(%)

PRIME MOVER MECHANICAL OUTPUT POWER (W)
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Mb ta su thay d6i cta hiéu suit khi cong sudt trén truc dong co thay ddi:

PHAN IV: KET LUAN

Prime Mover co ban 1a thiét bi chuyén ddi dién ap - téc d6. Tdc do va chiéu
quay c6 quan h¢ truc tiép to1 bién dd va cuc tinh cta dién ap dau vao. Gia tri dién
ap dau vao cang 1on, thi tbc d6 dong co cang 1on. Khi thay doi cyc tinh cua dién
ap dau vao thi chiéu quay dong co s€ thay d6i. Anh (chi) thdy rang chiéu quay
nguoc chidu kim déng hd dwoc hién thi boi gia tri am. Anh (chi) cing thdy rang
mot phan nh6é mémen co duoc sinh ra dé khir momen ma sat Te va dau cia mémen
thay d6i khi chiéu quay thay d6i. Anh (chi) thiy ring mémen hién thi trén man
hinh DISPLAY cua Prime Mover 1a moémen can, do d6 dau ctia mémen can nguoc
v6i ddu cia toc d6. Mémen can nay ting 1én khi mot may dién quay duoc lién két
vao Prime Mover. Anh (ch1) chu:ng minh dwgc rang gia tri momen hién thi boi
ddng hd T ¢ thé thay d6i dé dong hd T chi ding gia tri moémen can gy ra boi
may dién dugc truyén dong. Anh (chi) cling phat hién ra ring mémen cin gay ra
boi may dién duoc truyén dong nho hon tong moémen can tic dong 1én Prime
Mover.

Anh (chi) thay rang, gia tri momen dugc chi trén man hinh Dynamometer
hoic trén dong hd T trén man hinh Metering 14 mémen ma Prime Mover phai sinh
ra dé thing mémen can do Dynamometer sinh ra. Anh (chi) cing thay ring
moémen nay tang khi mémen can do Dynamometer sinh ra tang dong thoi tbe do
ctia Prime Mover s& giam. Anh (chi) c6 thé thay d6i ché d6 trén dong hd T & man
hinh Metering ¢¢ ddng ho chi dung gi tri cia moémen can do Dynamometer sinh
rava momen nay nhé hon so véi mémen dugc chi trén déng hd T & ché do NC
(Non-correction) béi vi né bao gdm ca mémen ma Prime Mover phai sinh ra dé
khir momen ma sat ciia day dai T¢ (BELT) va mdmen ma sat cia Dynamometer Tg
(DYN).

Anh (Chi) c6 thé tinh dugc cong sudt co khi sinh ra trén truc dong co bﬁng
cach sur dung tbe do va moémen co. Anh (chi) ciing c6 the xéac dinh duogc hiéu suét
bang cach lay ti sd giira cong suét co dau ra va cong suat dién dau vao.
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BAI 2: PONG CO MOT CHIEU

PHAN 1: MUC PiCH THI NGHIEM

‘ Sau khi hoan tit bai thi nghiém Anh (chi) c¢6 thé stt dung DC Motor module
dé minh hoa va giai thich cac ddc tinh van hanh cua dong co mot chiéu.

PHAN 2: TOM TAT LY THUYET

So d6 nguyén ly ciia dong co dién mot chiéu don gian dugc minh hoa &

hinh 2-1.
STATOR
ELECTROMAGNET
L
ROTOR
(ARMATURE)
A N s
T oo

Hinh:2-1

Khi Stator dugc cung cép nang lugng dién boi mot nguén DC riéng, cd
dinh hodc thay ddi, lac nay dong co duogc xem la dong co kich tir doc 1ap. Dong
dién chay trong cudn day Stator dugc goi la dong kich tir bdi vi dong dién nay
duoc dung dé tao ra tir trudng phan cam. Mbi quan hé dién co cia dong co DC ¢
thé duoc hiéu thong qua so do mach twong duong & hinh 2-2.

R,
2 1
+
E RA
+ E cor
E A —_
=)
Hinh:2-2

Trong mach nay E, (dién ap phan tng) 1a dién ap dat 1én cac choi than, I,
la dong dién qua choi than hay con goi la dong dién phan Gng, Ra la dién trd gitta
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cac chdi than (dién trd phan Gng). Ega 12 dién ap roi trén dién tré phan tng. Khi
rotor quay, stc phan dién Ecgyr ti 1€ thudn véi toc do ‘déng co dugc sinh ra. Pong
co san sinh ra momen T ti 1¢ thuan véi dong dién phan ing I chay qua dong co.
Céc dac tinh van hanh cua dong co dya trén co s cac cong thic tinh toc do va
momen duoc cho & bén dudi.
N =K XEceme vaT=KysXla
Vi K, 12 hang s6 ¢6 don vi r/min/V
K, |4 hing s6 c6 don vi Nm/A

Khi dién 4p Ea duoc dit vao phan Gng cia dong co DC trong truong hop
khong tai, dong dién phan ing Ia chay trong mach la hang sd va co gia tri rat thap
K ét qua la dién ap roi Egp rat nho va co thé bo qua, va suc phan dlen Ecemp €O thé
xem nhu bang véi dién 4p phan Gmg Ea. Do d¢6, mdi quan hé giita toc do dong co n
va dién ap phan tng Ea €6 dang duong thang boi vi sirc phan dién Ecewr ti 16

thuan voi tbe do dong co n. Mdi quan hé tuyen tinh nay dugc minh hoa ¢ hinh 2-3,
va d6 dbc cua dudng quan hé bang vai hé sb K.

A
MOTOR SPEED | M

( r/min)

SLOPE-K |

=

ARMATURE YOLTAGE E
(V)

Hinh:2-3

Bai vi, mbi quan hé gura dién ap Ep va téc do n 1a duong thang, mot dong
co DC co thé xem nhu 14 thiét bi chuyén ddi dién 4p - van téc nhu hinh 2-4.

= WOTOR SPEED n
MATURE VOLTAGE E, T Ky QUTPUT
AR

Hinh:2-4
Mbi quan hé tuwong tur ton tai gitta mémen T va dong dién phan tmg I, do
d6 mot dong co DC c6 the xem nhu 1a thiet bi chuyén doi dong dién - momen.
Hinh 2-5 minh hga moi quan h¢ gitra mémen va dong dién phan trng. Hang so K,
la 6 doc cua duong quan hé.
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MOTOR TORQUE T
(Nan OR ibf. in)

SLOPE=K 2

/ ARMATURE CURRENTI
(A)

Hinh 2-5

Y

Hinh 2.6. minh hoa dong co nhu 14 thiét bi chuyén d6i dong dién — momen.

TOROQUE T

Hinh:2-6
Khi dong dién phan Ung Ia tang, dién ap roi Era = Ra X |a trén dién tro

phan tng ting va khong thé bo qua. Két qua 13, dién ap phan tmg 16n hon strc phan
dién Ecgyr Va bang tong cua strc phan dién Ecgyr VO1 Ega.

Do d6, khi dién ap phan trng E, dugc dit vao dong co, dién ap roi Ega ting
khi dong phan Ung ting va giy ra sy sut giam sitc phan dién Eceme. Diéu nay lam
cho tdc do dong co n giam vi no ty 1€ thuan vdi stic phan dién Ecgyr.

n

MOTOR SPEED

(t/min) T

FIXED ARMATURE VOLTAGE
( Ey)

ARMATURE CURRENT I
(A)
Hinh 2-6
Co thé thay ddi ddc tinh clia dong co mot chiéu kich tir doc 1ap béi viée
thay doi tr trrong cuc tir Stator. Diéu nay c¢6 thé thuc hién duqc bdi viéc thay doi
dong kich tir. Mgt bién tré noi ndi tiép voi cudn day kich tir de thay doi dong kich
tur.
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nregistere
MOTOR A
SPEED n SLOPE K A SLOPE K,
(I'/ml n) INCREAS?ES MOTOR TORQUE P DECREASES
WHEN I+ 1S (N.n ORiibf.in)) / WHEN I 1S
DECREAF D /, DECREASED
~“BELOW ITS / \4 BELOW ITS
" NOMINAL / NOMINAL
e e VALUE
- VALUE ’
,// /
- /
// ,/
- P
w > ; >
s /
/// //
e Cg’t"ngUEE y ARMATURE
’ V) A / CURRENT |4
/ (M)
/
/
/
/
/
/
Hinh:2-7

Hinh 2-7 Minh hoa sy thay doi dién 4p va mémen khi dong dién phan ung
cia dong co kich tir doc lap co gia tri nho hon g1a tri dinh mc. Hang s6 Ky tro
nén 16n hon va hang sé K, tré nén nhod hon. Piéu nay c6 nghia 13 dong co c6 thé
quay Véi tbc d6 cao hon nhung khong vuot qua gia tri dinh muc cua dién dp phan
ung. Tuy nhién mdémen do dong co sinh ra khong vugt qua gia tri mémen dinh
muc va bi gidm.

C6 thé diéu chinh tang gia tri dong dién kich tir cao hon gia tri dinh mirc
trong mot khoang thoi gian ngan. Lic nay tic dong ciia dong kich tir 1én tde d6 va
momen dong co s& bi dao nguoc so voi trudng hop didu chinh giam dong kich tir,
€6 nghia la hﬁng s6 Ky tré nén nho hon va hﬁng sb6 K, tré nén 16n hon. Két qua 1a,
dong co s& san sinh ra mémen 16n hon trong thoi gian ngin d6, nhung téc do dong
co s€ giam. Gia tang dong di¢n kich tir khi dong co khoi dong s€ cho momen mo
méy cao hon, thoi gian khoi dong ngan lai.

Trong dong co kich tir ndi tiép c6 cudn day kich tir ndi ndi tiép véi cudn
day phan @ng nhu hinh 2-8. D6 16n cua tir truong phan cam thay doi s& lam thay
doi dong dién phan ing. Két qua la, K; va K, thay d6i khi dong dién phan Ging
thay d6i. Hinh 2-8 biéu dién d6 thi dién ta mdi quan h¢ khong tuyén tinh (dang
hypebol) giita tdc d6 va mémen khi dién ap phan ung cb dinh.

Pong co kich tir ndi tiép cung cip momen khoi dong 16n va mot ving tdc
d6 rong dé diéu chinh khi n6 dwoc cung cip mot dién 4p cd dinh. Tuy nhién, toc
d6, momen va dong dién phan ng phu thudc vao tai co khi dat 1én dong co. Boi vi
duong quan hé gitra moémen va tdc do c6 dang khong tuyén tinh nén rat khé van
hanh dong co & mot the do cb dinh khi tai dat 1én truc dong co dao dong. Hon nira,
dong dién phan ng phai duoc giéi han dé tranh hu hong dong co khi khoi dong.
Tom lai, dong co kich tur nbi tiép khong bao gio duoc phep véan hanh ¢ ché do
khong tai boi vi toe d6 dong co virot qué gid tri cho phép s& rit nguy hiém.
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1 SPEED
A (r/min)
1
L] MOTOR
SERIES \ _IRuNAWAY
FIELD
WINDING
—1 +
T ARMATURE | E 4
VOLTAGE FIEED ARMATURE
DC SOURCE VOLTAGE
-—
MOTOR TORQUET OUT
(Nan or IBF.in)
Hinh:2-8

bong co kich tir song song la dong co co cudn day kich tir nbi song song
véi phan img, ca hai cudn day dugc noi dén ngudn DC nhu hinh 2-9. V61 dién ap
phan tng cb dinh, quan hé giita tdc d6 va momen gin gidng quan hé giira toc do
va momen cua dong co kich tir doc 1ap. Gidng nhu dong co kich tir doc lap, hing
s Ky va K, cia dong co kich tir song song c6 the thay doi bang viéc thay d6i dong
dién kich tir qua bién tré kich tir. Tuy nhién, rat khé thay doi toc do cua dong co
kich tir song song béi viée thay doi dién 4p phan tng, boi vi diéu nay s& thay d6i

dong kich tur.
n
Al
EED v | moToR
SPEE U _TRUNAWAY
(r/min)
Ta NO LOAD
— CHARACTERISTIC
RHEOSTAT
1 +
— FDIED Iy ARMATURE | E4 SPEED mD?E?REWIF
VOLTAGE SHUNT (r/min)
DC SOURCE FIELD N
WINDING =
-
FIXED ARMATURE

VOLTAGE

MOTOR TORQUET OUT
(MN.an or IBF in)

Hinh:2-9

Diéu thuén lgi 16n nhit ciia dong co kich tir song song 1a chi can mot ngudn
DC dé cung cap ning luong cho ci hai cudn day kich tir va cudn day phéan tng.
Hon nita, tdc d6 dong co thay ddi rat it khi tai dat 1én truc dong co thay d6i. Tuy
nhién, dong co kich tir song song c¢6 khoang diéu chinh tdc d6 hep boi vi khong
thé thay doi toc do dong co bang cach thay d6i dién ap phan tng. Dong dién phan
ung phai dugc gioi han dé tranh hu hong dong co khi dong co khoi dong. Tom lai,
khi dong co khoi dong ngiu nhién, dong dién kich tir Ir bang zero, toc d6 dong co
tdng rat nhanh, va dong co bi vugt tdc nhu hinh 2-9.
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Pong co kich tir hon hop 14 két hop giita dong co kich tir ndi tiép va dong
co kich tir song song c6 mdt cudn day kich tir ndi tiép va mot cudn day kich tir
song song. Cudn day kich tir ndi tiép va kich tir song song dugc ndi két dé ma tir
thong cua hai cudn day cung chiéu, két qua Ia tir thong téng s€ tang khi dong dién
phan tng ting, cach ndi két nay g01 1a dong co kich tir hon hop cong (cumulatlve
compound). Cudn day kich tir noi tlep va kich tir song song dugc noi két dé ma tir
thong cua hai cudn day nguoc chiéu, két qua 1a tir thong tong s& giam khi dong
dién phan mg ting, cach ndi két nay goi 1a dong co kich tir hon hop cong
(differential compound), cach nay hién nay it st dung.

— SPEED
A s (x/min)
SERIES n
RHEOSTAT FIELD
WINDING
1 + _\\\
B ARMATURE | F 5 FIXED ARMATURE
VOLTAGE SHUNT VOLTAGE
DC SOURCE FIELD
WINDING =
“——
MOTOR TORQUET OUT
(M or IBF.in)
Hinh:2-10

Hinh 2-11. 12 d0 thi biéu dién mbi quan hé giita toc d6 va momen cua tat ca
cac lagi dong co. Nhu chiing ta thdy, dong co kich tir doc lap va dong co kich tir
song song c6 duong dac tinh turong tu nhau. Dic diém chinh cua hai loai dong co
nay la toc do /dong co thay d01 rat it va c6 dang duong thang khi moémen thay doi.
Mt khac, mbi quan h¢ gitra tbc 6 va momen & dong co kich tur ndi tlep khong cé
dang duong thang va tc do dong co thay doi nhiéu khi mémen thay d6i. Két qua,
dic tinh cua dong co kich tir hon hop cong la tong hop dac tinh cua dong co kich
tr song song va dong co kich tir noi tie ep N6 cung cép vung diéu chinh téc d6 rong
hon, nhung téc do khong thay d6i tuyén tinh theo momen.

SPEED
(r/min)
SHUNT MOTOR
\ SEPARATELY. EXCITED DC MOTOR
SERIES MOTOR
FIKED ARMATURE CUMULATIVE COMP OUND
VOLTAGE
MOTOR TORQUET OUT
(Man oxr IBF in)
Hinh:2-11
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PHAN 3: TRINH TU THi NGHIEM
|.PONG CO MQT CHIEU KiCH TU PQC LAP
1. Cai dat nguén cung cép, dong co kéo / luc ké, dong co / may phat mot chiéu, va

bo giao tiép thu thap dit liéu vao ban thi nghiém.
Noi co khi gilra dong co va luc ke.

2. Chic chin rang cong tic ngudn cung cap duoc dat ¢ vi tri O (OFF), va nam
diéu chmh dién ap van hét mirc nguoc chiéu kim déng hd. Chic chin rang ngudn

cung cap dugc ndi v6i ngudn dién 3 pha trén tuong.

3. Chic chin rang ddy cap tir may tinh duoc ndi véi DAL Noi ngudn 24 V - AC
vao Low Power Input cua Data Acquisition va Prime Mover/ Dynamometer.

4. M6 man hinh tng dung Metering. Chon file DCMOTOR.dai.

5. N&i mach nhu hinh 2-12. D¢ hai diém A va B ho nhu trong hinh.

+
® 11
Ia
7 +
_7/_ El
N
®
|
A B 4 F
ﬁ
O O 12
5
DC MOTOR
8 WINDING
i 6
I 7
N
DC MOTOR
RHEOSTAT
8

Hinh 2-12: Péng co dién 1 chiéu kich tiv djc lip néi véi e ké

6. bat cac thong sb diéu khién dong co kéo / luc ké nhu sau:

MODE switch .. . oo WDYN.
LOAD CONTROL MODE switch .. v MAN.

LOAD CONTROL KNOD .. . o v vt evee e e e oo MAX.(fully CW).
DISPLAY SWItCh .. .. oo e o cvee e e e e ee e e v e o .SPEED (N).

7. Bat cong tit 24 VAC vé vi tri I(ON). M& ngudn cung cép va diéu chinh dién ap
tir tir sao cho dong dién vao phan Gng (AMATURE) (rotor) bang dong dién dinh
mirc I, = 0,2 A. Dong dién vao phan ung do bang ddng hd I, trong cira sd
Metering.
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Ghi lai gia tri cia dién tro phan ung Ra do boi dong hd B.

8. Xoay nim diéu chinh dién ap hoan toan vé vé phia ngwoc chidu kim dong
ho va tat nguon cung cap.

N&i diém A va B & hinh 2-12 véi nhau.

9. M & ngudn cung cip.

Trén bo dong co kéo / lue ké, chinh ntm LOAD CONTROL vé vi tri MIN
(fully CCW).

Trén dong co / may phat mot chiéu, dat FIELD RHEOSTAT (bién tré kich
tir) sao cho dong dién do duoc ¢ déng hd I, bing 190 mA.

10. Trong cta sé6 Metering, hién thi ¢ddng hd do momen T, téc d6 N, dién 4p phan
ung Eq, dong dién phan trng I, dong dién kich tur I,.

11. Trén ngudn cung cép, van nim diéu chinh dién ap dé dién ap vao phan tmg
tang tor 0% dén 100%, chia thanh 10 budc, moi bude 10%. Sau moi gia tri dién ap
cho dén khi toc d6 dong co on dinh, va ghi so li¢u vao Data Table

12. Khi tat ca cac sé liéu da dwoe lwu, vin nit diéu chinh dién ap hét c&
nguwge chiéu kim dong ho va tat nguon cung cap.

13. Trong cira s6 Graph, v& d6 thi biu dién mdi lién hé giita toc do dong co va
dién ap phan ung n = f(E,). Truc X la dién ap phan ung, truc Y 1a toc d9 rotor
dong co.

DC MOTOR SPEED (rpm)

ARMATURE VOLTAGE (V)

Lién hé giita dién ap phan tmg va tdc d6 rotor n theo dang nao?

Do thi ching to rﬁng ¢ dong co kich tir doc lap tbe do quan h¢ tuyén tinh voi
dién ap, di¢n &p phan tng cao s€ cho toc do cao phai khong?
0 Phai 0 Khong
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14. Dung gia tri hai diém cudi cta do thi tinh d6 déc K, ciia duong bidu didn mdi
quan hé gitra toc d6 va dién ap phan ung. Gia tri ciia cac diém nay duoc ghi trong
béng s liéu.
Ki=(nz-ny )I(Ez - Eq)=(----- - )/ ( - ) = r/min.V
Trong ctra s0 Data, x04 cac so liéu da ghi.

15. M ¢ nguﬁn cung cflp.

Trén dong co / may phat mot chiéu, chinh tir tir bién trd kich tir dé dong
dién kich tir do boi ddng ho I, trong cira s6 Metering van bang véi gia tri 190 mA.
Xoay nam diéu chinh dién ap sao cho téc do dong co bang 1500 r/min. Ghi gia
tri ciia dién 4p phan tng Ea.

Ea = --m-mmmeemeeee- V (v6in = 1500 r/min)

16. Trong cira sd Metpring, hién thi déng hd do momen T, tdc do N, dién ap phﬁn
ung Eq, dong dién phan trng I, dong dién kich tur I,.

Trén dong co kéo / luc ké, dit cong tic DISPLAY vé vi tri TORQUE va
diéu chinh nim LOAD CONTROL sao cho momen tang tur 0 dén 2,0 N.m, mdi
budc 1a 0,2 N.m. Véi mdi gia tri momen dat duoc, diéu chinh lai dién ap nguén
cung cap sao cho dién 4p phan Gng Ea bang véi gia tri da ghi tir bude trude, ké
dén ghi s6 liéu vao Data Table.

17. Khi tat ca cac s6 liéu di dugc luu, vin nut LOAD CONTROL trén dong co
kéo / luc ké vé vi tri MIN (ﬁJlly CCW), tit nguon cung cip, xoay nam diéu
chinh di¢n ap hét c& nguwoc chidu kim ddng ho.

18. Trong cira sé Graph, v& d6 thi lién hé giita momen dong co T (thu duoc tir
ddng ho T) 1a ham sb ciia dong dién phan tng I, (thu dugc tir ddng ho 1y). Truc X
la dong dién phan tng, truc Y 1a momen rotor dong co.

Lién hé giita dong dién phan tng I, va momen T theo dang nao khi dong
dién phan mg khong vuot qua gid tri dinh mic?

DC MOTOR TORQUE (Nm)

ARMATURE CURRENT (A)
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Do thi chimg to ring & dong co kich tir doc 1ap momen T quan hé tuyén tinh véi
dong dién phan ng 5, dong dién phan rng cao s€ cho momen cao phai khong?

0 Phai 0 Khong
19. Dung gié tri hai diém cudi ctia d6 thi tinh 6 ddc K cua dudng biéu dién méi
guan h¢ gitra momen T va dong dién phan ung Ix. Gia tri cia cac diém nay dugc

ghi trong bang sb liéu.

Ko =(T2-Ty)/(12-11) = (------ - )1 ( - )= N.m/A

20. Dung di¢n tro phén ung Ry va héng s K4 xac dinh dugc ¢ bude trude, dién ap
phﬁn ung Ea do dugc ¢ bude 14, va céc gia tri cho phia duéi, xac dinh tdc d6 rotor
n vaéi gia tri I cho ¢ bang.

Era = 1A X Ra

Ecemr = Ea - Era

N = Ecemr X K1

Ia (A) 0.5 1.0 15
Era (V)
Ecemr (V)
n (r/min)

Dua vao két qua tinh todn cua ban, di¢n &p Ecgyr Va tde do n thay ddi nhu thé nao
khi dong dién phan ung gia tang?

21. Trong cira s6 Graph, v& dd thi biéu dién mdi quan hé giita téc d6 dong co n
(thu dugc tir dong h6 N) 1a ham so cua dong dién phén umg | (thu duge tir dong
ho 1;). Truc X 1a dong dién phan ng, truc Y 1a toc d9 rotor dong co.

DC MOTOR SPEED (rpm)

ARMATURE CURRENT (A)
Do thi chting té ré“lng tién doan cua ban & bude trude vé su thay ddi cua tbe do
dong co nhu 1a ham sé ctia dong dién phan mg I, phai khong?
0 Phai 0 Khong
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Giai thich tom tit nguyén nhan lam téc do dong co giam khi dién ap phan Gmg Ex
€6 dinh va dong dién phan tng I, tang.

22. Trong cira s6 Graph, v& dd thi biéu dién mdi quan hé giita téc d6 dong co n
(thu dugc tir dong ho N) 1a ham so6 cia momen T (thu dugce tir dong ho T). True X
la momen T, truc Y 1a toc dg rotor dong co n.

DC MOTOR SPEED (rpm)

DC MOTOR TORQUE (Nm)

23. Chic chin rang ngudn di tit. Pit cong tic 24 V - AC V@ vi tri O (OFF), va
thao tat ca cac day dan.

I1. PONG CO MOQT CHIEU KiCH TU NOI TIEP.

24. Nbi mach nhu hinh 2-13.

+ 3 4
11 L
DCMOTOR
SERIES
WINDING
7
— DC MOTOR
A 4
/1 - ARMATURE DYNAMOMETER
N
@

Hinh 2-13: Déng co kich tir noi tiép néi véi e ké

25. M& ngudn cung cip, chinh E1(Ea) €06 gia trj bang véi E1(Ex) o budc 15.
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26. Trén man hinh metering, chic chian rang da hién thi céc dong hd do T, N, Eq,
4.

Trén dong co kéo/luc ké, chinh LOAD CONTROL dé tding momen tu 0 dén
2,0N.m, mdi budc 0,2N.m. Vi mdi gia tri momen dat duorc, diéu chinh lai dién ap
ngudn cung cép sao cho dién ap phan ung Ex khong ddi, chd cho tdc d6 dong co
6n dinh , sau do ghi lai sb liéu vao bang Data Table.

27. Sau khi tit ca cac sb liéu dwoc ghi, van nat LOAD CONTROL vé vi tri
MIN (fully CCW). Tat nguon cung cip va vian nim diéu chinh dién thé hét co
vé phia ngwgc chiéu kim dong ho.

28. Trén man hinh Graph, v& dd thi bidu dién mdi quan hé giita tbc d6 dong co n
nhu 1a ham so6 caamomen T. Truc Y 1a toc d6 n, truc X 1a momen dong co. V¢ lai
do thi vao tai li€u cua ban.

DC MOTOR SPEED
(rpm)

DC MOTOR TORQUE (Nm)

Mb ta ngin gon, tbc do dong co thay doi nhu thé nao khi tai co khi dit 1én truc
dong co tang, cling nhu khi mémen dong co tang.

S0 sanh dic tinh duong biéu dién mdi quan h¢ gitra tbe do dong co voi mdémen
dong co cua dong co kich tir noi tiep va dong co kich tir doc 1ap( budc 22).

29. Chic chin ring nguon da tit, thao hét cac diy din va diu noi.
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111.PONG CO MQT CHIEU KiCH TU SONG SONG

30. Lip mach nhu hinh 2-3.

+

11
5
| DCMOTOR
F SHUNT
WINDING
6
7
! DCMOTOR - T
— DCMOTOR
- 8 RHEOSTAT £1 ARMATURE DYNAMOMETER
N | N
+
12

Hinh 2-3: Mach dién dong co kich tir song song

31. Chéc chin réng nim LOAD CONTROL nim & vi tri MIN(fully CCW). M&
ngudn dién cung cap, dat E1(Ea) €6 gid tri bang véi EyEa) ¢ budc 15. Dat dién tro
kich tir (FIELD RHEOSTAT) trén dong co/ may phat mot chiéu dé dong dién kich
tu I|: (|2) = 190mA.

32. Piéu chinh num LOAD CONTROL dé taing dan momen tir 0 dén 1 ,6N.m, moi
bu:oc 0,2N.m. Véi mbi gia tri mémen dat dugc, diéu ch1nh lai dién a ap ngudn cung
Cip sao cho dién 4p phan Gmg EA khong d6i, chd cho téc do dong co 6n dinh , sau
do ghi lai sb li¢u vao bang Data Table.

33. Sau khi tit ca cac sb ligu dwge ghi, vin nit LOAD CONTROL veé vi tri
MIN(fully CCW). Tat nguon cung cip va vin nam diéu chinh di¢n thé hét co
vé phia ngwgc chiéu kim dong ho.

34. Trén man hinh Graph, v& dd thi bidu dién mdi quan hé giita tbc d6 dong co n

nhu 1a ham so cia momen T. Truc Y 1a toc d6 n, truc X 1a momen dong co. V¢ lai
do thi vao tai li€u cua ban.
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DC MOTOR SPEED (rpm)

DC MOTOR TORQUE (Nm)

Mb ta ngin gon, tbc do dong co thay doi nhu thé nao khi tai co khi dat 1én truc
dong co tang, cling nhu khi mémen dong co tang.

So sanh dic tinh duong biéu dién mdi quan hé giita toc do dong co véi mémen
dong co cua dong co kich tir song song va dong co kich tir doc 1ap (budc 22).

35. Chic chin ring nguon da tit, thao hét cac diy din va diu noi.

IV. BPONG CO MOQT CHIEU KiCH TU HON HQP
36. N6i mach nhu hinh 2-4.

SERIES
WINDING

DCMOTOR
SHUNT
6WINDING

DC MOTOR
ARMATURE

DYNAMOMETER

1
® ~

~ Hinh 2-4. Djng co kich tir hon hgp
37. Chac chan rang nim LOAD CONTROL nam ¢ vi tri MIN(fully CCW). M¢
nguon dién cung cap, dat E;(Ea) co gia tri bang voi E1(Ea) ¢ budc 15. Pat dién
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try kich tir (FIELD RHEOSTAT) trén dong co/ may phat mot chidu dé dong dién

38. Piéu chinh num LOAD CONTROL dé taing dan momen tir 0 dén 1 ,6N.m, moi
bu:oc 0,2N.m. V6i mbi gia tri moémen dat duoc, diéu chinh lai dién ap ngudn cung
cép sao cho dién ap phan g E, khong ddi, chd cho tde do dong co 6n dinh , sau
do ghi lai sb li¢u vao bang Data Table.

39. Sau khi tat ca cac sb liéu dwge ghi, vin nit LOAD CONTROL veé vi tri
MIN(fully CCW). Tat nguon cung cap va vin nam diéu chinh di¢n thé hét co
vé phia ngwgc chiéu kim dong ho.

40. Trén man hinh Graph, v& d6 thi bidu dién mdi quan hé giita toc d6 dong co n
nhu 1a ham so cia momen T. Truc Y 1a toc d6 n, truc X 1a momen dong co. V¢ lai
do thi vao tai li€u cua ban.

DC MOTOR SPEED
(rpm)

DC MOTOR TORQUE (Nm)

Mb ta ngin gon, tbc do dong co thay doi nhu thé nao khi tai co khi dat 1én truc
dong co tang, cling nhu khi moémen dong co ting.

41. Tong hop tit ca cac duong dic tinh biéu dién mdi quan hé giira tc do dong co
va mémen dong co trong 4 truong hop kich tur.

DC MOTOR SPEED (rpm)

DC MOTOR TORQUE (Nm)
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So séanh cac duong dic tuyén v6i nhau

42. Chic chiin ring nguon da tit, thao hét cac day din va diu noi.

PHAN IV: KET LUAN

In this exercise, you have learned how to measure the armature resi stance
of a DC motor. You have seen that the speed of a separated- excited dc motor is
proportional to the armature voltage applied to the motor. Y ou saw that the torque
produced by a dc motor is proportional to the armature current. Y ou observed that
the DC motor speed decreases with increasing armature current when the armature
voltageisfixed. Y ou demonstrated that this speed decreaseis caused by increasing
voltage drop across the armature resistor as the armature current increases.

You observed that the speed versus voltage and torque versus current
relationship are not affected by the polarity of the armature voltage. You aso
observed that the direction of rotation is reversed when the polarity of armature
voltage is reversed.

You also saw that decreasing the field current of a separately-excited dc
motor will alows the motor to rotate at higher speeds without exceeding the
nominal armature voltage but reduces the torque which the motor can develop
without exceeding the nominal value for short time intervals to improve the
starting torque. Y ou plotted a graph of the speed versus torque characteristic of a
series motor and compare it to that obtained in exercise with a separately - excited
dc motor. You observed that the speed of a series motor decreases more rapidly
than that of separately- excited dc motor as the torque increases. Furthermore, you
observed that the speed versus torque characteristic of the separately-excited dc
motor is linear whereas that of the series motor is non linear.

You can compare the characteristics of a shunt motor and a cumulative
compound motor to the characteristics of separately-excited and series dc motor.
You found that the characteristics of shunt motor is very similar to that of a
separately-excited dc motor and the characteristics of a cumulative compound
motor is a compromise of the characteristics of the separately-excited dc motor
and series motor.
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BAI 3: MAY PHAT PIEN MOT CHIEU

PHAN I: MUC PiCH THI NGHIEM

Sau khi hoan tit bai thi nghiém, Anh (chi) c6 thé giai thich va chimg minh
cac dac tinh van hanh chinh cua dong co kich tir doc 1ap, dong co kich tir song
song va dong co kich tir hon hop.

PHAN II: TOM TAT LY THUYET

O bai trude, mot dong co DC ¢6 thé xem nhu mot thiét bi bién d6i dién ap-
tbc do. Su bién d6i tuyén tinh nay duoc dao ngugc, c6 nghia 1a te do cb dinh
duogc dat 1én dong co boi mot nguén suc kéo bén ngoai, dong co sdn sinh ra suc
dién dong Eo, do do, van hanh nhu mat thiét bi chuyén déi tbe do - dién ap, co
nghia la mgt may phat DC. Hinh 3-1 minh hoa dong co DC van hanh nhu may
phat DC.

DG GENERATOR

SPEED n G I OUTPUT VOLTAGE €,

Eo= &

o™ ¥,

Hinh: 3-1

Mbi quan hé tuyén tinh ton tai giita mémen va dong dién bi dao nguoc va
ap dung cho may phat DC c¢6 nghia 1a moémen dugc dat vao truc may phat dé nhan
duogc dong di¢n ¢ dau ra. Hinh 3-2 minh hoa mot may phat DC van hanh nhu mét
thiét bi chuyén d6i mémen - dong dién.

DG GENERATOR .

0
r—

L OUTPUT QURRENT I,
APPUED TORQUE T Ky

I. =

I
LA
Hinh:3-2
Hinh 3-3 a trinh bay d thi biéu dién mdi quan hé giira dién ap va téc do

ctiat may phat DC kich tir doc 1ap. Hinh 3-3 b trinh bay d6 thi biéu dién méi quan
h¢ gitra dong dién phat ra va momen dat 1én truc may phat cua may phat DC kich
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tir doc lap. Cha ¥y rang d6 dbc cua cac dudng quan hé nay bang nghich dao cua
hang so K; va K.

A A
OUTPUT OUTPUT
VOLTAGE E, CURRENT g
V) (A
SLOPE=1/ K, SLOPE=1/ K,
> >
SPEED n APPLIED TORQUE T
r/min) (N.m OR fht.in)
a) b)
Hinh:3-3

Dong dién kich tir I ciia may phat DC kich tir doc 1ap co thé dugc thay doi
dé thay ddi tir truong cuc tir Stator ciing nhu cac hang sé K=1 va K. Khi dong
dién kich tir giam, hing s6 K, tang va hang s6 K, giam. Két qua 1a do ddc cua
dudng quan hé output voltage - speed giam trong khi 6 déc cua duong quan hé
output current - torque tang. Nguoc lai, khi dong dién kich tir ting, hang sé K
giam va hing sé K, tang, do d6, d6 dbc cua dudng quan hé output voltage - speed
tang trong khi d6 dbc cia dudng quan hé output current - torque giam. Vi vay,
dién ap phat ra Eg cila may phat van hanh & toc d6 ¢b dinh co thé thay ddi boi viée
thay d6i dong kich tir Ir. Hinh 3-4 trinh bay db thi biéu dién mdi quan hé giira dién
ap diu ra Eq va dong kich tir I khi I thay doi tir zero dén gida tri dinh muec.

OUTPUT VOLTAGEE, 4
V)

FIXED SPEED

>
FIXED CURRENT Ie (A)

Hinh: 3- 4
Mach dién thay thé don gian ctia may phat DC kich tir doc lap dugc cho ¢
hinh 3-5. Tuong tu so do thay thé ciia ddng co DC, ngoai trir chiéu dong dién bi

dao nguoc va suc phan dién Ecgyr tré thanh stc dién dong Egypr, Sic dién dong
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cam (g sinh ra trén cudn day phan tng khi rotor quay cét cac duong cam Ung tir
clia tir truong phan cam. Khi khong tai, dong dién phan tng I biang zero va dién
ap trén hai cuc may phat Eq bﬁng voi suc dign dong Egyr.

—

Ra lo

Eem
—_ + Eg Eo=Eemr-Ra X lo

Hinh:3-5

Khi ¢dong co van hanh ¢ ché d6 may phat voi tbec d6 khong doi, dién tro
phan tng gay ra d6 sut ap trén cudn diy rotor. Dién ap trén hai cuc may phat Eq o
thé dugc tinh tir cong thirc sau:
Eo = Eemr - RaX 1o

OUTPUT VOLTAGE E, A

™) \

FIXED ROTATION

SPEED
>
OUTPUT CURRENT I¢
)

Hinh:3-6

May phat DC kich tir dc 1ap rat linh hoat trong str dung boi vi dic tinh cua
no co thé thay doi thong qua viée thay doi dong kich tir. Tuy nhién, may phat DC
kich tir doc 1ap can phai c6 ngudn mot chiéu riéng dé kich tir cho cudn day phén
cam, d6 chinh la diém bat loi cia nd. Do do, may phat DC van hanh khong cén
ngudn kich tir riéng duoc thiét ké va phat trién, may phat DC tu kich tir ra doi.

O méy phat tu kich tir, cudn déy kich tir dugc nbi song song véi cudn day
phan ung hodc ndi tiép véi cudn day phan tng, hodc tong hop ca hai cach trén.
Cach cudn day kich tir dugc lap dit tao ra cac dic tinh khac nhau cho may phat.

S& di may phat c6 kha nang tu kich tr 1a do tur du ton tai trong cac cuc tu
stator. Khi phan tng quay, mot dién ap cam tng nho duoc sinh ra ¢ hai dau cudn
day kich tir va mot dong dién kich tir nho duge tao ra. Néu dong dién nay chay
theo chiéu hop 1y thi tir truong phan mg va tir du cung chiéu, dan dén tir truong
tong tang. Nguoc lai, tir truong tong bi khir, sirc dién dong cam ung bang khong.
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Trong truong hop nay, hoan d6i vi tri cia cudn day kich tir so voi cudn day phan
ung.

Hinh 3-7 trinh bay d6 thi biéu dién mdi quan hé dién ap - dong dién cua cac
loai may phat DC. Nhu chung ta da biét, may phat kich tir doc 1ap va mday phat
kich tir song song ¢ dic tinh van hanh gan gidng nhau. Sy khac nhau duy nhét 1a
dién ap trén hai dau cuc may phat kich tir song song giam 16n hon so voi may phat
kich tir doc lap khi dong dién tai tang. Trong ca hai truong hop, dién ap dau ra
giam boi vi dién ap roi trén dién tré phan irng tang khi dong dién tai ting. O may
phat kich tir song song, dién ap trén hai ddu cuc giam khi dong dién tai ting nén
dong dién kich tir giam dan dén dién ap trén hai dau cuc cang giam.

E
OUTPUT ATD
VOLTAGE
(V) CUMULATIVE COMPOUND GENERATOR
SEPARATELY. EXCITED DC GENERATOR
SHUNT GENERATOR
FIXED ROTATION SPEED DIFFERNTIAL COMPOUND GENERATOR
S

OUTPUT CURRENT Ip

Hinh:3-7
C6 thé giit cho dién ap dau ra khong ddi khi dong dién tai thay doi bang
cach thay doi dong kich tir. Cudn day kich tir song song va cudn day kich tir nbi
tiép ciia may phat kich tir hon hop dugc ndi két sao cho tir théng cuc tir gia ting
khi dong dién tai ting. Do d6 dién ap dau ra thay d6i rat it khi dong dién tai ting.
Céch nbi két nay tao nén may phat kich tir hon hop cong.
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PHAN III: TRINH TU THi NGHIEM
|. MAY PHAT PIEN MOQT CHIEU KiCH TU PQC LAP
1. Cai dat ngudn cung gép, dong co kéo / luc ké, may phat, dong co / may phat
Mot chicu, va bd giao tiép thu thap di liu vao ban thi nghiém.

NOi co khi gilra dong co va luc ke.
2.‘Chéc chin ring cong :[éc ngudn cung qép duoc dat ¢ vi tri O (OFF), va nam
diéu chinh dién 4p van hét muc nguoc chiéu kim dong ho. Chac chan rang nguon

cung cép dugc ndi v6i ngudn dién 3 pha trén tuong.

3. Chic chin rang ddy cap tir may tinh duoc ndi véi DAL Noi ngudn 24 V - AC
vao Low Power Input cua Data Acquisition va Prime Mover/ Dynamometer.

4. N6i mach nhy hinh 3-1. Chii y khong c6 tai ndi vao dau ra may phat.

7 +
;_( DC
— GENERATOR
/— ARMATURE El
N
12 5 DC
GENERATOR
SHUNT
WINDING
8
| 7
R DC
N GENERATOR
RHEOSTAT
8

Hinh 3-8: Mdy phdt dién 1 chiéu kich tir ddc lgp néi véi dong co so cip

5. it cac thong sé diéu khién dong co so cip / luc ké nhu sau:
MODE switch .. i e e ... PRIMEMOVER(PM )
DISPLAY SWItCh .. . eveew.. SPEED (N).

6. M& man hinh tng dung Metermg Chon file DCMOTORI1.dai.

7. Bat cong tat 24 VAC vé vi tri I(ON). M6 ngudn cung cép. Chinh bién tré kich
tur (FIELD RHEOSTAT) d¢ cho dong dién kich tur I (I,) bang 190mA.
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8. Trén man hinh Metering cho hién thi cac dong hd T, N, Eq, |,. Diéu chinh tir tur
sao cho tc d6 cia may phat ting tir 0 dén 1500 r/min. Mdi budc 150 r/min, sau
moi bude ghi lai dit liéu vao bang Data Table.

9. Khi tat ca cac dir lieu duoc ghi xong, tat nguon va vin nim [iéu chinh [ién
ap hét co vé phia ngwoc chiéu kim [dng ho.

10. Trén man hinh Graph, v& d6 thi biéu dién mdi lién hé giita dién ap phat ra nhu
la ham so0 cta toc d. Truc Y 1a dién ap phat ra, truc X 1a toc do may phat.

OUTPUT VOLTAGE (V)

DC GENERATOR SPEED (rpm)

C6 phai quan hé giita dién ap va toc d6 1a quan hé dudng thing, voi tbe do
cang cao thi tao ra dién ap cang lon?

0 Phai 0 Khong

11. Gan thém 9 [ién tré ndi song song vao hai [Au ra may phat nhuw hinh

3-9.
+
L 11
+
DC GENERATOR
ARMATURE El “ R
L

Hinh 3-9: Mdy phdt DC kich tir déc lip néi véi dong co so cip
(Co tdi dién tro)
12. Mé ngudn cung cap, diéu chinh dong kich tir I (I2) = 190mA. Diéu chinh dién
ap tir tir sao cho téc d6 may phat bang 1500 r/min. Trén man hinh Metering cho
hién thi cac dong hd T, N, Eq, |4, 1.
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13. Thay dbi gia trj dién tro R tu:ng budc tur oo - 4400Q - ZZOOQ 1100Q2 - 629Q -
4400 - 314€Q - 259Q) . Sau mdi bude diéu chinh lai dién ap nguon cung cap dé giir
nguyén téc do ciia may phat bang 1500r/min, sau d6 ghi tit ca sb liéu vao bang
Data Table.

14. Sau khi tat ca s6 liéu ghi xong. Tat nguon cung cip, vin nim [iéu chinh
"ién ap hét cé vé phia ngwoc chiéu kim [bng hd.

15. Trén man hinh Graph, vé dd thi bidu dién mbi quan h¢ gitta dong di¢n tai I; va
momen T dat 1én truc may phat. Truc Y 1a truc dong dién, truc X 1a truc mémen T.

LOAD CURRENT (A)

TORQUE APPLIED TO THE DC GENERATOR (Nm)

16. D) thi ching to rang quan hé giita I; va T 14 quan hé duong thang, voi mémen
T cung cap cang 16n thi san sinh radong dién cang cao phai khong?
0 Phai 0 Khéng

17. Trén man hinh Graph, v& d6 thi bidu dién mbi quan h¢ giita dong dién tai I, va
dién ap dau ra E;. Truc X 1a truc dong dién Iy, truc Y 1a truc dién ap E;.

OUTPUT VOLTAGE(V)

LOAD CURRENT (A)

18. Cho biét dién ap dau ra may phat E, thay d6i nhu thé nao khi dong dién tai I,
tdng hoac giam.

19. OFF tit ca cac dién trd. Vin num diéu chinh kich tur vé vi tri MIN. M& nguén
cung cap. Diéu chinh dién &p ngudn cung cap dé may phat dat toc do 1500r/min.
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20. Thay doi gia tri dong kich tir tir 150mA dén 300mA, chia lam 5 budc mdi bude
30mA, sau méi budc ghi s6 liéu vao Data Table. Sau khi tat ca so liéu duoc ghi,

tat nguon cung cap, van num dicu chinh dién ap vé zero.

21. Trén man hinh Graph, v& d6 thi bidu dién méi quan hé giita dong dién kich tir
|, va dién &p dau ra E;. Truc X 1a truc dong dién I, , truc Y 1a truc dién ap E;.

OUTPUT VOLTAGE(V)

EXCITING CURRENT (A)

22. Cho biét dién ap dau ra may phat E, thay d6i nhu thé nao khi dong dién kich tir

| ting hodc gidm.

23. Tit ngudn cung cdp, vin nat [iéu chinh [i¢n ap hét cé vé phia ngwoc

chiéu kim [0ng hd. Thao hét cac diy din va [Au ndi.
I1.MAY PHAT MQT CHIEU KiCH TU SONG SONG

24. Lap mach nhu hinh 3-10.

N

DC GENERATOR
ARMATURE

DC
GENERATOR
SHUNT
WINDING

DC
GENERATOR
RHEOSTAT

+

El

Hinh 3.3. Shunt generator coupled to a prime mover (with an electrical load)

GIAO TRINH THUC TAP KY THUAT DIEN 2

Trang 38




Simpo PDF Mergel\é%érlé[[pﬂ %]ra%igtﬁe{rg %IS]?O% http://www.simpopdf.com

25. M6 ngudn cung cap, diéu chinh dong kich tir Ie (I,) = 190mA. Diéu chinh dién
ap tur tir sao cho téc d6 may phat bang 1500 r/min. Trén man hinh Metering cho
hién thi cac dong hd T, N, Ey, I, 1.

26. Thay d6i gia tri dién tré tig budc tir oo - 4400Q - 220002 - 1100(2 6ZQQ -
4400 - 314Q) - 259Q) - 210Q). Sau mdi bude diéu chinh lai dién ap nguon cung cip

dé giir nguyén toc do ciia may phat bang 1500r/min, sau d6 ghi tit ca sb liéu vao
bang Data Table.

27. Sau khi tat ca s6 liéu ghi xong. Tat nguon cung cip, vin nim [iéu chinh
"ién ap hét cé vé phia ngwoc chiéu kim [bng hd.

28. Trén man hinh Graph, v& d thi biéu dién mdi quan hé giiradong dién tai I, va
moémen T dat lén truc may phat. Truc Y 1a truc dong dién Iy, truc X 1a truc momen
T.

LOAD CURRENT(A)

TORQUE APPLIED TO THE DC GENERATOR (Nm)
29. D6 thi chling t6 rang quan hé gitra I; va T 1a quan hé duong thang, véi mémen
T cung cip cang 16n thi san sinh ra dong dién cang cao phai khong?
0 Phai 0 Khéng

30. Trén man hinh Graph, v& d6 thi biéu dién méi quan hé giita dong dién tai I, va
dién ap dau ra E;. Truc X 1a truc dong dién Iy, truc Y 1a truc dién ap E;.

OUTPUT VOLTAGE(V)

LOAD CURRENT(A)

31. Cho biét dién ap dau ra may phat E, thay doi nhu thé nao khi dong dién tai I
tdng hoac giam.
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B.
32. Lap mach nhu hinh 3-4
SERIES
lo WINDING N
— ¢\ ¢ 11
12
5 DC
GENERATOR
SHUNT  +
1 WINDING
— DC GENERATOR 6 E1l
/— ARMATURE
7
DC
GENERATOR
RHEOSTAT
8
L L

R1

Hinh 3.4. Cumulative compound generator couple to a prime mover

33. Mé ngudn cung cap, diéu chinh dong kich tir I (I2) = 190mA. Diéu chinh dién
ap tur tir sao cho téc d6 may phat bang 1500 r/min. Trén man hinh Metering cho

hién thi cac dong hd T, N, Ey, |, 1.

34. Thay d6i gia tri dién tré timg budce tir oo - 4400Q - 22000 - 1100Q) -629C2 -
440Q) - 314Q) - 259Q) - 210Q. Sau mdi bude diéu chinh lai dién 4p ngudn cung cap
deé gilr nguyén toc do ciia may phat bang 1500r/min, sau d6 ghi tat ca so liéu vao

bang Data Table.

35. Sau khi tat ca s6 liéu ghi xong. Tat nguon cung cip, vin nim [iéu chinh

"ién ap hét cé vé phia ngwoc chiéu kim [bng hd.

36. Trén man hinh Graph, v& d thi biéu dién mdi quan hé giira dong dién tai I; va

dién ap dau raE;. Truc X 1a truc dong dién Iy, truc Y 1a tryc dién ap E,.

OUTPUT VOLTAGE(V)

LOAD CURRENT(A)
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37. Cho biét dién ap dau ra may phat E, thay doi nhu thé nao khi dong dién tai I
tdng hoac giam.

B. KICH TU HON HQP TRU

38. Lip mach nhu hinh 3-5.

SERIES
lo WINDING .
e ® 8% o 11—
4 3
12
5 DC
GENERATOR
SHUNT  +
7 5 WINDING
— DC GENERATOR
/— ARMATURE El R1
7
DC
GENERATOR
RHEOSTAT
8
L 4 4

Hinh 3.5. Differential compound coupled to a prime mover

39. Mé ngudn cung cap, diéu chinh dong kich tir I (I2) = 190mA. Diéu chinh dién
ap tir tir sao cho téc d6 may phat bang 1500 r/min. Trén man hinh Metering cho
hién thi cac dong hd T, N, Ey, |, 1.

40. Thay doi gia tri dién tro tig budc tir oo - 4400Q2 - 2200C2 - 1100(2 629(2-
4400 - 314Q) - 259Q) - 210Q). Sau mdi bude diéu chinh lai dién ap nguon cung cap

dé giir nguyén toc do ciia may phat bang 1500r/min, sau d6 ghi tit ca sb liéu vao
bang Data Table.

41. Sau khi tat ca s6 liéu ghi xong. Tat nguon cung cip, vin nim [iéu chinh
"ién ap hét cé vé phia ngwoc chiéu kim [bng hd.

42. Trén man hinh Graph, v& d6 thi bidu dién mdi quan hé gitra dong dién tai I va
moémen T dat 1€n truc may phat. Truc Y 1a truc dong dién, truc X 1a truc mémen T.

43. B thi chimg t6 rang quan hé gitta I; va T 1a quan hé dudng thang, véi momen
T cung cap cang lon thi san sinh ra dong dién cang cao phai khong?
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0 Phai 0 Khong
44. Trén man hinh Graph, v& @6 thi biéu dién moi quan hé giita dong dién tai I, va
dién ap dau ra E;. Truc X 1a truc dong dién Iy, truc Y 1a truc dién ap E;.

OUTPUT VOLTAGE(V)

LOAD CURRENT(A)

45. Cho biét dién ap dau ra may phat E; thay ddi nhu thé nao khi dong dién tai I
tdng hoac giam.

46. Tong hop tat ca cac duong dic tinh dién ta moi quan hé giira dong dién tai va
dién 4p trén hai dau cuc may phat trong cd 3 truong hop kich tir khac nhau (4
duong dic tinh).

OUTPUT VOLTAGE(V)

LOAD CURRENT(A)

47. Cho biét sy gidng nhau va khac nhau giita cic duong dic tinh?

PHAN IV: KET LUAN

In this exercise, you plotted graphs of the main operating characteristics of
a separately-excited dc generator. Y ou observed that the output voltage increases
linearly with speed. You also observed that the output current increases linearly
with the input torque. Y ou found that the slope of the output voltage versus speed
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characteristic is equa to the reciprocal of constant K, and that the slope of the
output current versus torque characteristic is equal to the reciproca of the constant
K,. You saw that constants K; and K, can be changed by changing the field
current and this allows the output voltage to be changed. Y ou observed that the
output voltage decreases as the output current increases.

Y ou plotted graphs of the voltage versus current characteristics for shunt,
cumulative compound, and differential compound generators. Y ou compared the
various voltage versus current characteristics obtained in the exercise. You
observed that the output voltage of the shunt generator decreases more rapidly
than that of the separately-excited dc generator when the output current increases.
You found that the output voltage of a cumulative compound generator varies
little as the output current varies. Finally, you saw that the output voltage of a
differential compound generator decreases more rapidly than that of the
separately- excited and shunt generators when the output current increases.
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BAIl 4: DPONG CO KHONG PONG BO MOT PHA

PHAN I: MUC PiCH THi NGHIEM

When you have completed this exercise, you will be able to demonstrate the
main operating characteristics of single-phase induction motors using the capacitor
- start motor module.

PHAN I1: TOM TAT LY THUYET
Co thé nhan Lirgc mot [@ng co khong [6ng bo mot pha bang cach sir dung
MGt nam cham [ién [on gidn ndi véi ngudn ac mot pha nhu hinh 4-1.

1 SIMPLE
| T} ELECTROMAGNET
) USED AS STAQR

5 Q)

[ SQUIRREL- CAGE
q ROTOR

Hinh 4-1

Nguyén 1y van hanh cia loai [ 6ng co nay phtrc tap hon [6ng co khong [6ng bo ba
pha. Pong co cam Gng [on gian & hinh 4-2 thdm chi c¢6 thé xem nhu mot cai
phanh eddy-current hoat [ dng trong [iéu kién khong lién tuc vi song sine thay [6i
gia tri tir bién [0 “én zero. Ngudi ta ¢ thé rat ngac nhién tai sao loai [Ong co nay
c6 thé hoat “Ong [irgc vi nd hoat [Ong giéng nhu mot cai phanh [i¢n tur.

Tuy nhién khi rotor cua [§ng co cam tng ¢ hinh 4.2 [irgc quay bang tay,
momen tac 6ng theo chiéu quay cua rotor [irgc sinh ra, va [dng co tiép tuc quay
khi con tiép tuc [irge cung cdp ngudn vio cudn day Stator. Momen nay [irgc sinh
ra do sy tuong tac gitra tir truong stator va tur truong rotor [irge sinh ra boi dong
"ién cam ung bén trong rotor. Dac tuyén van tbc-momen cia loai [Ong co nay
[irge cho & hinh 4-2. Pic tuyén chi ra rang moémen co gia tri rat nho tai toc (D
thap No gia tang én g1a tr1 max khi toc 0 tang, va cudi cung giam vé zero mot
lan nira khi tbc [ [at [én gan tbe [0 [Bng b0 ns.
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SPEED n

(r/Tnan)

—

ng |

S
-

TORQUE T
(N OR 1bf. m)

Hinh 4-2

Gia tri mémen tai tdc [0 thép phu thudc vao vi¢c dong [ién cam ung trong
rotor sinh ratu truong, tir trudng nay twong tac voi tir truong Stator sinh ra cac luc
[ién tur tac Oong 1én rotor theo cac hudng khac nhau phén 16n cac lyc nay triét tiéu
|an nhau va két qua 1a lyc tic [dng 1én rotor rit nho. Diéu nay giai thich ly do tai
sao [ong co khong [Bng bd mot pha phai [woc khoi [6ng bang tay. Dé nhan [irgc
momen tai tc (6 thip (momen khoi [Ong), tir truong quay phai [iroc sinh ra ¢
Stator khi [9ng co khoi [Ong. Chung ta biét rang c6 thé tao ra tir truong quay bang
cach str dung hai dong [ién thay [6i I; va I, léch pha nhau 90° va hai cudn day
Stator Iéch pha nhau 90°.

I —
VOLTAGE AND CURRENT
Il PHASORS WHEN THE
MOTOR IS STARTING
.y . . ::__ Es
5 QO L - 2o

Iy 4
— —— I

I, 1= 1
—

Hinh 4-3

Hinh 4.3 biéu dién [6ng co khong [Ong bd ¢ hinh 4.1 [irge lip thém mot
nam cham [ién tha hai 1éch 90° SO v&i nam cham [ién thit nhat. Nam cham [ién
thi hai gidng nam cham [ién thir nhat va [irge ndi [én cing mot ngudn Lién AC.
Dong [ién I; va dong I, trong cic nam cham [ién cung pha bdi vi cac cudn day cod
cung tong trd. Tuy nhién, boi vi ton tai cam khang trong cac cudn déy, nén co sy
léch pha giita [ién 4p ngudn va cac dong [ién nhu [irgc minh hoa & gian [0 vecto
hinh 4.3.
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WEVEFORMS AND PHASE
WHEN THE MOTOR IS STARING
A

/. E
Y S

Hinh 4-4

Vi dong [ién I; va I, cung pha, cho nén tir truong quay stator khong Lirge
sinh ra. Tuy nhién, c6 thé tao ra [ léch phacho dong [ién I, bang cach ndi tiép tu
V6i cudn day thir hai. Dién dung cta tu [ién phai [irgc chon [€ dong [ién I, nhanh
phal, goc 90° khi [0ng co khéi [dng nhu hinh 4.4. Két qua 1, mot tir trudng quay
“irgc tao ra khi [Ong co khéi [Ong.

Céach khac [é tao ra [0 1éch pha gitra dong I; va dong I, la lép ra moOt cudn
phu co6 ) vong it hon cudn chinh va c6 tiét dién day nho hon. Két qua 13, cudn phuy
€6 [ién tr¢ 16n hon nhung cé [ién cdm nho hon cudn chinh va dong [ién trong
cudn phu gan nhu tring pha véi [ién ap ngudn. Mic du goéc léch pha giita hai
dong [ién nho hon 90° khi [dng co khoi [Ong, nhu hinh 4-5, tr trudong quay [ irge
tao ra, sinh ra mémen cin thiét cho [ong co khoi [Ong.
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WAVEFORMS AND PHASORS

WHEN THE MOTOR IS STARTING

Eg Iz I1

NS~ <

Hinh:4-5

Tuy nhién, cuén phy khong thé tai ndi dong [ién cao trong thoi gian dai,
cho nén cudn phy [irgc mac noi tiép v6i mot cong tic ly tam. Khi [ong co khoi
Ldng [at tbe [0 khoang 75% tbc [0 [inh muec, thi cong tac ly tdm tac [Ong, cit
mach phu ra khoi nguon [ién. Sau khi cong tic ly tim tic [Ong, tir trudng quay
"irgc tao ra do su twong tac gilra tur treong Stator va tir trudng rotor.
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PHAN III: TRINH TU THi NGHIEM

|. PONG CO BA PHA VAN HANH O CHE PQ MOT PHA
1. Lap mach nhu hinh 4-6

SQUIRREL- CAGE

INDUCTION
MOTOR
. e —m—————— :
Ly vyt
A Iy i
|
|
I
I
]
B + o] g :
S O 12 YYYT n
1
N ) r
‘ |
C + 3 6 I
O I3 Y'Y g ¢
=+ Y L —
Eq

Hinh 4-6: Pong co khéng dong b ba pha

2. M& ngudn cung cdp va van nam [iéu chinh [& [ién ap [&t 1én mdi cudn day
bang [ién ap dinh mirc cia nd.
C6 phai [ong co bat [Au khoi [Ong va quay binh thuong?
0 Co 0 Khong

3. Trén man hinh Phasor analyser, chon [ién ap E; nhu 1a pha tham chiéu. Hién thi
I1, 15, 15
C6 phai cac dong [ién nay léch pha nhau goc 120°?
0 Co 0 Khong

4. Tit nguodn cung cp, vin nim diéu chinh dién ap vé zero.
5. Thao mach [ién & hinh 4-6 tai [iém A.
6. M& ngudn cung cip.
Co phai [9ng co khoi [Ong va quay mot cach binh thuong?
0 Co 0 Khong

7. Trén Phasor analyser, quan sat dong [ién I, va I3. C6 phai dong [ién I, |éch pha
SO V&i I [ tao ra tir trudng quay khong?

0 Phai 0 Khéng
8. Tit ngudn cung cip va diéu chinh di¢n ap vé zero.

9. Tiép tuc thao mach [ién & hinh 4-6 tai [iém B.
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10. Mo nguon cung cap, Lit nam [iéu chinh [ién ap & vi tri 50%, cho khoang 5
giay, sau [0 tat nguon cung cap va van num diéu chinh dién ap vé zero.
Co6 phai [Hng co khdi [Ong va quay mdt cach binh thuong?

0 Phai 0 Khoéng

11. Str dung tai [ién dung & ndi tu [ién vao “ong co nhu hinh 4-7 véi [ién dung
cua tu [ién la 5,1uF.

SQUIRREL- CAGE

INDUCTION
MOTOR
. pomsmmmmm e .=
A Ly i
O I I
|
|
| |
! |
B + 2 5 !
,\’ O J__ 12 NY-\_. :
I
I
N Cyq ) :
1
¢ + 3 rvyvyn S )|
_OJ__ I3 =
+ R —— R
Eq

Hinh A-7: Lip thém tu dién vao dong co

12. M& ngudn cung cap va [iéu chinh [ién ap [én vi tri 100%. Trong khi lam [iéu
0, quan sat dong [ién I, va I3 trén phasor analyser khi tang [ién ap.
Co phai [dng co khoi [Ong va quay khong?
0 Phai 0 Khéng
Giai thich ngin gon tai sao

13. Trén tai [ién dung, open tit ca cong tic [& tach tu [ién ra khoi [dng co va tach
bét 1 cudn déy ra khoi ngudn [ién.

14. Dong co ¢ tiép tuc quay khong, [iéu [6 chi ra rang [6ng co c6 thé van hanh &
ché [ mot pha sau khi no [a khéi [Ong.

15. Tat ngudn cung cip va diéu chinh dién ap vé zero.

1. PONG CO KHONG PONG BQ 1 PHA

16. Lap mach nhu hinh 4-3.
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_I_
® I1
4
1
_I_
CAPACITOR - START
VAVA MOTOR MAIN
El WINDING
N 2
@

Hinh 4-8. Mach déng co khéong tu dién

17. M& ngudn cung cdp va [t nam [iéu chinh [ién ap khoang 10% [ién 4p [inh
Murc cua [Ong co. Chon man hinh & ché [0 Phasor Analyzer, chon ty 1€ thich hop
(€ hién thi [ién ap E; va dong [ién I;. Cho biét dong [ién dong chdm pha hay
nhanh pha hon [ién 4ap bao nhiéu [6?

18. Trén b ngudn cung cip, [iéu chinh [ién ap tir tir [én 50% [ién ap [inh mirc
cia [Ong co. Pong co bit [Au quay phai khong?

0 Phai 0 Khéng

19. Tat nguon cung cap, Xxoay num diéu chinh dién ap hoan toan ve phia
ngugc chidu kim dong ho.

20. Lip mach nhu hinh 4-9.

21. M6 ngudn cung cap va [iéu chinh [ién ap tir tir [at khoang 10% [ién ap [inh
mtc cua [Ong co.

22. Quan sat dong [i¢n I; va I, trén man hinh Phasor Analyser. Co pha1 goc léch
pha gitta I, va E; nho hon géc 1éch pha gitra I; va Ey, do [6 c6 thé két luan rang
tong tr¢ cudn phu co nhiéu [ién trd va co it [ién cam hon khi “Ong co khoi [Ong?

0 Phai 0 Khéng
C6 phai goc léch pha giita I; va I, nhd hon 90°?
0 Phai 0 Khéng

Trén bd ngudn, Lidu chinh tur tir Lién ap én khoang 50% Lién ap ngudn cung
cap. Co phai [Ong co bat [Au khoi [Hng?
0 Phai 0 Khoéng
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L
+T +
I1 12
4
_I_
" 1 3
El
N MAIN AUXILIARY CAPACITOR-START

WINDING WINDING MOTOR
2 4

@ @

Hinh 4-9. Noi cuén phu vao dong co

23. Tat ngudn cung cp va van nam [iéu chinh [ién ap hét c& vé phia nguoc chidu
kim [6ng ho.

24. Gin thém tu [ién ndi tiép véi cudn 3-4 & hinh 4- 9.

25. M& ngudn va [iéu chinh tir tir [ién ap Cat [én 10% Lién ap ngudn cung cip.
Quan sat dong I, va dong I, trén man hinh Phasor Analyser. Cé phai khi gan tu
Lién ndi tiép v&i cudn phu sé tao ra goc léch khoang 90° gitta dong I; va dong 1,?
0 Phai 0 Khoéng
Trén bo nguén cung cép, iéu chinh tir tr [ién ap Lat én khoang 50% [ién
ap Linh muc cua [dng co. Dong co bat [au khai [6ng phai khong?
0 Phai 0 Khoéng
Dé cho [6ng co van hanh trong 1 phut trong khi quan sat pha ctia dong I, va dong
I trén man hinh Phasor Analyser.
Hay mo ta [idu gi xay ra?

26. Tat ngudn cung cip va vin nam diéu chinh dién ap hét cé vé phia ngwoc
chiéu kim dong ho.
Trén dong co dat lai ro le bdo vé qua tai.

27. Trén hinh 4-9. Gan thém tu [ién va cong tic ly tim (Centrifugal switch) nbi
tiép voi cudn phu 3-4.

28. M ngudn cung cap va [iéu chinh tir tir [ién ap cung cép [at 100% [ién ap
“inh muc cua [Ong co. Trong khi lam viéc [ 6, quan sat dong [ién I; va I, trén man
hinh Phasor Analyser khi [ién ap gia tang.

C6 phai [ong co bat [Au khoi [Hng?
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0 Phai 0 Khoéng
Giai thich ngan gon tai sao dong I, [0t ngdt bién mat ngay sau khi [Ong co
khoi [Ong?

29. Tat nguon cung cap va van num diéu chinh dién ap hét ¢ vé phia ngugce
chiéu kim dong ho.

Chiéu quay ciia ddng co mdt pha

30. Trén [6ng co, hoan [6i vi tri cudn day 3-4 S0 Vi cudn 1-2.
M& ngudn [i¢n va (4t nam [iéu chinh [ién 4p & vi tri 100%.
Dong co quay theo chiéu nao?

Pong co quay theo chidu nguoc lai so véi chiéu (A ghi trong thi nghiém
trudc phai khong?
0 Phai 0 Khoéng

31.Tat nguon cung cap, van num diéu chinh dién ap hoan toan vé h1r0'ng
ngugc chidu kim ddng ho. it cong tic 24 V - AC vé vi tri O (OFF), dé
nguyén mach.

I1l. KHAO SAT CAC CHE PQ LAM VIEC CUA PONG CO MQT PHA
32. NOi mach nhu hinh 4.10.

CAPACITOR
START

DYNAMOMETER

MOTOR

Hinh 4-10. Png co mét pha dwoc néi véi luc ké.

33. bat cac thong s [{éu khién “Ong co kéo / luc ké nhu sau:
MODE switch .. . veveieee . .DYN.
LOAD CONTROL MODE S\Nltch oo oo ... MAN.
LOAD CONTROL knob .. .. .. .... ........oo oo .. .MIN. (fully CCW).
DISPLAY switch ... .. .. ... .. .. ..ot oo oot oo .. TORQUE (T).

34. M& ngudn cung cép va vin nm [iéu chinh [ién 4p sao cho gid tri [ien ap Lo

[irge trén E1 bang gia tri [ién ap diy binh thudng cua [ong co khong dng bd
rotor 16ng soc. (Gid tri Lién dp Linh mikc ghi ¢ goc trdi ciia moi cum thiét bi).
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DPong co quay theo chidu nao?
Ghi lai toc [0 quay cua rotor?
N r/min.

35. Trong cila s6 Metering, chic chin rang [6ng hd mémen T [ang & chirc ning
ham Correction (C).
Trén [Ong co kéo / luc ké, [iéu chinh ntim LOAD CONTROL [& cong suét co khi
(Co [irge bang [dng hd Pm trén cilra s6 Metering) cia [Ong co phat ra bang 175 W
(bing cong suat [inh mirc).
Ghi lai téc [0 [inh mic , momen [inh mutc va dong [ién [inh muec.

Nnom = ---------- r/min; Tyom = ------------- N.m; oy = --------------- A.

36. Trén man hinh Metering hién thi [Onghd "o [ién ap day Ey, dong [ién déay I,
cong sudt tac dung C, cong suat phan khang A, téc [0 N, va momen T. Trén [0ng
co kéo / lyc ké, [iéu chinh num LOAD CONTROL e momen tang tr 0 N.m 1én 3
N.m, mdi budc 0.1N.m. Sau mdi gia tri momen, khi tde [0 “Ong co on [inh. Ghi
o 1i§:u vao bang Data Table. (dén khi toc dd dong co giam nhanh thi 1ap tirc tit
nguon).

37. Khi tat ca cac sb liéu [ [irgc ghi. Tat ngudn, chinh naim LOAD CONTROL
vé vi tri MIN, xoay nut iéu chinh [ién ap vé zero.
Dong [ién I; cta [dng co tang khi tai co khi [t 1én [Ong co tdng phai khong?
0 Phai 0 Khoéng

38. Trong cira s6 Graph, v& [ thi biéu dién mbi quan hé giita téc [0 cua [Ong co n
(thu tir [ong ho N) 1a ham s6 cua momen T (thu [irgc tir [ong ho T). Truc X 1a
momen [Ong co, truc Y la toc [H [Ong co, va v€ lai [0 thi vao tai li€u cua ban.

MOTOR SPEED (rpm)

MOTOR TORQUE (N.m)
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Mo ta ngin gon téc [0 thay [6i nhu thé nao khi tai co khi LAt vao [0ng co ting
cling nhu khi momen tang.

39. Chi ra trén [0 thi [iém lam viéc [inh muc cia [dng co.
Xéc [inh momen cyc [ai cia [Ong co.

TMAX B N.m.
Xéc [inh momen khoi [dng
TSTART = —mmmmmmmmmm - N.m.

S0 sanh momen cuc [ai va momen khdi [Ong voi momen [inh muc ciia [dng co.

. Trong cra sO Graph vé 6 thi cong suat tic dung P, cong suat phan khang Q (thu
[rge tir dng hd C va [bng hd A twong (mg) 13 ham sb cua tdc [ n (thu [irge tir
"dng hd ' N) dung bang s6 liéu L& ghi tir trude. Truc X 1a tbc (O [Ong co, tryc Y 1a
cong suat tac dung va cong suat phan khang, va v& lai (b thi vao tai liéu ciia ban.

D6 thi ching minh ring [Ong co khong 6ng b rotor 10ng soc ludn ludn
tiéu thy (draw) cong suat phan khang tir ngudn [ién xoay chiéu phai khong?
0 Phai 0 Khéng

ACTIVE AND REACTIVE
POWER

MOTOR SPEED (rpm)
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Do thi ching minh rang [dng co khong [(0ng bd rotor 16ng soc tidu thy
nhiéu cong suat [ién hon tir ngudn xoay chiéu khi nd phai kéo tai ning hon phai
khong?

0 Phai 0 Khoéng

Quan sat khi [Ong co chay khong tai, cong suat phan khang 16n hon cong

suit tic dung? Liic ndy [dng co giébng nhu phan tir ndo cia mach [ién xoay chiéu?

10. Trong cira s6 Graph, v& [0 thi biéu didn mdi lién hé giita dong [ién (thu [irgc
tr Cong hd I;) 12 ham sé cia tdc [H rotor n (thu [irge tir [ong hd N) dung bang sb
ligu [& ghi tir trudce. Truc X 1a tbe [0 “Ong co, truc Y la dong [ién day.

Dong [ién thay [6i nhu thé ndo khi tdc [9 rotor giam?

11. Dong [ién [inh muc nhoé hon dong [ién khoi [Ong (d(:)ng‘[ién o [rge khi toe
"0 [Ong co nho nhat 1a dong [ién lic khéi [Ong) bao nhicu lan ?

Anh Huéng Ciia Pién ap Lén Cic Pic Tinh Lam Viée Ciia Pong Co.

1. M& ngudn cung cdp va [t gid tri [ién ap sao cho [ién ap day bang 75% [ién ap
“inh muc ctia cudn day.
Ghi lai tbc (& [Ong co lic khong tai bang [dng hd N trong cira s6 Metering.

N r/min (lac [ién ap bang 75% [ién &p [inh mirc).

Tdc [0 thu [irgc khi “Ong co chay véi Lién &p bﬁng 75% [ién ap [inh muc
|én hon hay nho hon téc [0 [Ong co khi [6ng co chay voi [ién 4p bang [ién ap
Cinh mrc nhu [8 lam & budc 7.

Khi thay [6i [ién ap [t vao [Ong co thi tbc [H [Ong co thay [Hi phai khong?
0 Phai 0 Khéng

2. Trong cira s Metering, x6a cac sd liéu (& ghi trong Data Table. Hién thi cac
[ﬁng hd [0 Ey, 11, C, A, N, T va chiic chic rﬁng [ﬁng ho T (rge chon & ché (D
correction(C).

Trén [Ong co kéo / luc ké, iéu chinh nam LOAD CONTROL sao cho momen
ting tir 0 N.m [én khi toc [ [6ng co giam xudng nhanh (breakdown torque
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region). Mdi budc 0.1N.m. O mdi gia tri momen [A [&t, ghi lai sb lidu vao bang
Data Table.
Khi tbc [0 motor 6n [inh, ghi lai gié tri vao Data Table.

3. Khi tat ca sb lidu [d [iroc ghi, tat nguén cung cép, Cat nam LOAD CONTROL
vé vi trf MIN (hét cd nguoc chiéu kim [6ng hé), van nat [iéu chinh [ién ap hoan
toan vé phia ngugc chiéu kim [dng hd.Trong cira s6 Data Table, chic chin ring
tat ca sé liéu [ [irgc ghi. Dong [ién I, ciia [Ong co tang khi tai co khi [t 1én
"Ong co tang phai khong?

0 Phai 0 Khéng

4. Trong ctra s6 Graph, v& [0 thi biéu dién mdi quan hé giira tbc (6 [Ong co n (thu
Cirge tr [ong ho N) 1a ham s6 cia momen T(thu [irge tr [ong hd T). Truc X 1a
momen [Ong co, truc Y 1a toc [d [Ong co, va v& lai [b thi vao tai liu cia ban.

A

Xéc [inh momen cyc [ai cuia [Ong co.

Tmax = -----m-m=-mmmmmmm N.m. (khi [ién 4p cung cap bang 75% [ién ap [inh
mtc).
Xéc [inh momen khoi [dng cua [dng co

TsrarT = -----=----==------ N.m. (khi Cién ap cung cap bang 75% [ién 4p Linh
mtc).

S0 sanh momen cuc [ai, momen kh(”gi “ong, moment [inh mirc cua [Ong co thu
Cirge khi [ién 4p [&t vao [Ong co bang 75% L[i¢n ap [inh mic vdi cac momen
twong tng khi [ién &p [at vao bang 100% [ién &p [inh mlc nhu ¢ budc 4 .
Momen [ong co giam khi [i¢n ap [at vao [Ong co gidm phdi khong?

0 Phai 0 Khoéng

5. Trong cira s6 Graph, vé& [0 thi biéu dién mdi quan hé giira cong suat tic dung P,
cong suit phan khang Q (thu Lirgc twong tng tir [ong hd C va A) 1a ham sé cua
tdc (6 [Hng co n (thu [irge tir [Ong hd N) dung s lidu ghi Lirge trong bang. Truc
X la tbe [6 [dng co, truc Y 13 cong suét tac dung va cong sudt phan khang, va v&
lai [D thi vao tai liéu cua ban.

So sanh cong suét tac dung va cong suat phan khang thu [irgc khi [ién ap
(&t vao [Ong co bang 75% Lién ap Linh muc vi cong suat twong tng thu [roc khi
[ién ap L&t vao [Ong co bang 100% [ién ap [inh mic nhu & bude 9.
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6. Trong ctra ) Graph, [at cac truc thich hop & thu [roc [0 thi dong [i¢n (thu
Crge tir [6ng ho I3) 1a ham s cta tde (6 [dng co n (thu Lirge tir [dng hd N) dung
sb lieu ghi [rgc tr trude. True X 1a tbe [0 “Ong co, truc Y la dong [ién.

So sanh dong [ién khéi [Ong (dong [i¢n day tai lac tbc [0 cham nhét) thu [iroc
khi [ién ap [ &t vao [ Ong co bﬁng 75% [[ién &p [inh muc, v6i dong [ién khoi [Ong
tuong ung thu [irgc khi [i¢n ap [At vao [Ong co bﬁng 100% [ién 4p Linh mtrc.

Dién ap [at vao [Ong co gidm ¢ lam gidm dong [ién khoi [Ong phai khong?
0 Phai 0 Khéng

7. Dit cong tic 24 V - AC vé vi tri O (OFF), va thao tat ca cac day dan.

PHAN IV: KET LUAN

Y ou observed that a three - phase squirrel-cage induction motor starts and
runs amost normally when powered by only two phases of a three phase ac power
source, because a rotating magnetic field is maintained. However, you saw that
when only one phase is connected to the motor, there is no rotating magnetic field
and the motor is not able to dtart rotating. You demonstrated that adding an
auxiliary winding and a capacitor to an induction motor alowsiit to start and run
normally when powered by a single phase ac power source. You saw that this
produces two currents (the main and auxiliary - winding currents) that are phase
shifted of approximately 90°, and that these currents produce the necessary
rotating magnetic field when the motor is starting. Finaaly, you observed that a
centrifugal switch is used to disconnect the auxiliary winding when the single -
phase induction motor reaches sufficient speed to maintain the rotating magnetic
field.
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BAI5S: DPONG CO KHONG DPONG BO BA PHA

PHAN I: MUC PICH THI NGHIEM

When you have completed this exercise, you will be able to demonstrate
and explain the operation of three phase squirrel cage induction motor using the
squirrel- cage induction Motor module.

PHANII: TOM TAT LY THUYET
Hinh 5-1 biéu dién mot nam cham di ’chuyén ¢ phia trén bén phai cia mot
nhom thanh dan. Cac thanh dan [iroc n6i ngan mach c6 dang hinh mot cai thang.

Hinh 5-1

Dong [ién chdy trong vong diy tao béi cic thanh dan 1 va 2, ciing nhu
trong vong day tao bdi thanh dan 2 va 3. Cac dong [ién nay tao ra tr trudong co
cuc nam va cuc bac nhu hinh 5-1.

N
s N
l 5] [O] 5] ]
N

() CURRENT INTO PAGE
{*) CURRENT OUT OF PAGE

Hinh 5-2
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Su tuong tac gitra tir trudng ciia nam cham va tr truong cua dong [ién chay
trong cai thang tao ra lyc gitta nam chdm va thang. Lyc ndy lam cho thang chuyén
[Ong theo chiéu chuyén [6ng ciia nam cham. Tuy nhién néu thang chuyen “Ong
cung tdc [ v&i nam cham, s& khong cé sy bién thién tir thong qua thang. Két qua
la strc [ién [6ng cam Gng trong thang bang zero, va dong [ién cam tng triét tiéu,
nghia 1a luc [ién tir tic [dng 1én thang khong con nita. Do [6, thang chuyén [Ong
cham lai, nhé hon tdc [® nam cham. Luc nay luc [ién tu lai xuét hién, kéo thang
chuyén [9ng theo nam cham. D¢ chénh léch van tdc gitta nam cham va thang cang
|on, tir thong xuyén qua khung day bién [6i cang manh va do (6 lyc [ién tir tac
“Ong 1én thang cang lon.

Rotor cta [6ng co cam tng khong [dng bd [iroc tao ra bang cach uén cong
thang tao thanh dang 10ng s6c nhu hinh 5-3. D6 ciing 14 ngudn gbc tén goi [Ong co
khong [dng bo rotor 16ng soc.

Hinh 5-3
Pé tir thong méc vong qua 16ng séc [irge d& dang, n6 Liroc ldp trén mot
khdi sét tir hinh tru [&c. Stator cua “Ong co cam ung hoat [ong nhu mot nam cham
"ién quay. Sy quay ciia nam cham [ién tao ra mémen kéo rotor quay theo.
Mot trong nhiing cach tao ra nam cham [ién quay la ndi nguon [ién ba pha
én ba cudn day stator A, B va C [t 1éch nhau 120° nhu hinh 5-4.

Hinh 5-4
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Khi cic séng sin 1éch nhau 120° nhu hinh 5-5 chay qua ba cudn day stator
A, B va C s tao ra tir truong quay theo chiéu kim [dng hd nhu hinh 5-6. Ching
tathdy rang cac [urong sirc tir [i ra & cuc bic va [i vao cuc nam.

1 4
)

+10 ot /,..\\
\ Pad g \\\ / 1c
N\,
\\
5 — ,)~

-5 ...v\

-10 - ~—~t

Y

o ® & 66 66 e O

Hinh 5-5

Dong Lién ba pha tao ra tir truong quay €o L9 16n khong thay [i. Téc 0
Cua tir truong quay Lirgc xem nhu toc [0 [Bng b, toc [0 nay ti 18 thuén voi tan sb
clia ngudn [ién. Mt tir trudng quay c6 thé nhan [iroc bang cach két ndi cac song
sineléch pha v6i nhau, nhung dong [ién ba pha [irgc sir dung thong dung nhit.

Khi mét rotor 1ong soc Lirge Lit bén trong mot tir trudng quay, nd bi kéo
theo chiéu quay ctia tir trudong. Néu thay 61 chiéu cua 2 trong 3 dong [ién vao day
quan stator, tir truong quay s& [0i chiéu din [én chiéu quay cua rotor ciing thay
01,

Dya vao nguyén ly hoat [ng cia [ong co khong [ong bo ta thay ring
moémen do [Ong co sinh ra tang khi [ chénh léch toc [H gitra van tdc cua tir
tru:orng quay va van tbc roto tang. Do chénh léch téc [0 nay goi 1a [ truot. DO thi
biéu dién mdi quan h¢ gitra t6C [0 roto n vamoémen T [rgc cho trén hinh 5-7. Nhu
chang ta thay, tdc [0 roto ludn nhod hon tde [0 [bng bd ns bdi vi [0 truot s€ tao ra
moémen co hoc trén truc [Ong co.

Dic tuyén tdc [6 - mémen cua [dng co khong [6ng bo roto 16ng séc tuong
tu [ong co DC kich tir [dc lap. Tuy nhién, dong [ién cam ung trong 16ng séc phai
"bi chiéu cang nhanh khi [ trugt cang tang. Mot cach khéc, tan sb cua dong [ién
cam Ung trong roto tang khi [ trugt tdng. Vi roto [irgc tao thanh tir cudn day va
I3i thép, nén ton tai cam khang trong mach day quan roto. Do [6, cam khang nay
chdng lai sy bién thién cta dong [ién. Két qua 13, dong [ién cam tng trong roto
khong tang ti 1¢ thuan voi (O truot cua [Ong co. Diéu nay anh huong "én [dc
tuyén toc [6 - mémen nhu hinh 5.81.
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Figure 5-7. Position of the Rotating Magnetic Field at Various Instants
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Hinh 5-8 -
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Hmh 5-9

Tir [&c tuyén ta thay, van téc khong tai hoi nho hon van tdc [dng bo ns,
nhu:ng khi momen tai tang, tbe 0 [Ong co giam. Tlep tuc tang tdi, mémen [Ong co
tang én khi momen "Ong co [at gia tri max, néu tlep tuc tang ta1 momen [Ong
co chang nhirng khong tdng ma nguoc lai nhanh chong giam vé gia tri mémen
khoi [ong [Ong thoi toc [6 [Ong co nhanh chong giam vé zero. Khi khoi [Ong,
[ong co ¢o6 toc [0 thap nhung dong khéi [Hng rat 1on va tiéu thu cong suat 1on hon
ché [0 van hanh binh thuong.

Mot [dc tinh khac cua [O6ng co khong [dng bo ba pha 1a [6ng co ludn sir
dung cong suét phan khang tir ngudn [ién ac. Cong suat phan khang tham chi vugt
qua cong suat tac (dung khi [9ng co khong ong bo véan hanh khong tai. Cong sut
phan khang rat can thiét [€ tao ra tir trudng quay giéng nhu cudn cam can cong
suit phan khang [ tao tir truong xung quanh cudn day.
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PHANIII: TRINH TU THi NGHIEM

|. PONG CO KHONG PONG BO BA PHA

1. Cai [&t ngudn cung cip, [Ong co keo / luc ké, [ong co khong [dng bd ba pha
rotor 1ong soc 4 cuc, va bo giao tiép thu thap dit lidu vao ban thi nghiém.

NGi co khi giita [6ng co kéo / lyc ké véi [dng co khong [Ong bd rotor 1ong soc 4
cuc.

2. Chic chin rang céng tic nguon cung cap [uge Lat ¢ vi tri O (OFF), va nam
[idu chmh [ién ap van hét mirc nguoc chiéu kim [ng hd. Chic chin rang ngudn
cung cap [irgc ndi v6i ngudn [ién 3 pha trén tudng.

3. ’Chéc chin rang day cap tir may tinh [irgc ndi v6i DAL

N6i LOW POWER INPUT cua DAI va [Ong co kéo/lyc ké téi ngudn 24 V - AC
Cua nguon cung cap. Pat cong tac nguodn 24V - AC vé vi tri I (ON).

4. M& man hinh rng dung Metering. Chon file ACMOTORI1.dai.

5. N6i mach nhu hinh 5-10.

+
11
T
SQUIRREL T
CAGE  \______ N
INDUCTION N
MOTOR
+
12

Hinh 5-10. Péng co khéng dong bé rotor |ong séc dwoc néi véi lwc ké.

6. Pat cac thong s6 [iéu khién [dng co kéo / luc ké nhu sau:

MODE switch .. . . ..DYN.

LOAD CONTROL MODE switch .. . MAN.

LOAD CONTROL Knob .. .. .. .. .. ... ... .. .MIN. (fully CCW).
DISPLAY SWitch .. .. .. oo oo v ee e v e .. .. TORQUE (T).

7. M ngudn cung cip va van nim [iéu chinh [ién ap sao cho gia tri [ién ap [0

[irgc trén E; bang gia tri [ién ap day binh thudng cua [0ng co khong [dng bd

rotor 1ong soc. (Gid tri [ién ap [inh muc ghi & goc trai cia mdi cum thiét bi).
DPong co quay theo chidu nao?
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Ghi lai sb téc [ quay ctia rotor?

N = --mmmmemeee- r/min.
O ché 6 khong tai, toc [0 rotor bang téc [H tir truong quay phai khong?
0 Phai 0 Khong

8. Trong cua s6 Metering, chic chin rang [dng hd mémen T [ang & chirc ning
ham Correction (C).

Trén [ong co kéo / luc ké, [iéu chinh nim LOAD CONTROL [& cong suat
co khi (Lo [irgc bang [dng hd Pm trén cira s Metering) ctia [9ng co phét ra bang
175 W (bang cong suat [inh mirc).

Ghi lai toc [ [inh mlrc, momen, va dong [ién day (dong [ién day [b [irgc
bang [Ong ho I):
Nnom = ---------- r/min; Tyom = ----------- N.m; Inom = —-======---- A.

9. Trén man hinh Metering hién thi [dng hd [0 [ién ap day E;, dong [ién day I,
cong suét tac dung C, cong suét phan khéng A, tbc [0 N, va momen T.

Trén [Ong co kéo / luc ké, iéu chinh nam LOAD CONTROL [é momen
tang tr 0 N.m lén 3 N.m, mdi budc 0.1N.m. Sau mdi gia tri momen, khi tde Lo
[dng co 6n [inh. Ghi sd liéu vao bang Data Table. (dén khi téc do dong co giam
nhanh thi lap tirc tit ngudn).

10. Khi tit ca cac s6 licu 4 [uoc ghi. Tat nguén chinh nim LOAD CONTROL

trén [ong co kéo / luc ké vé vi tri nho nhat (quay hét ¢& ngugc chiéu kim [Ong

hd), xoay nut [iéu chinh [ién 4p hét ¢& vé phia nguoc chidu kim [6ng ho.

Dong [i¢én day I; cua [Ong co tdng khi tai co khi [at 1én [Hng co tang phai khong?
0 Phai 0 Khong

11. Trong cira s6 Graph, v& [0 thi biéu dién mdi quan hé giira toc [0 cuia [Hng con
(thu tir [ong ho N) 1a ham s6 cua momen T (thu [irgc tir [ong ho T). Truc X 1a
momen [Ong co, truc Y la toc [H [Ong co, va v€ lai [0 thi vao tai liéu cua ban.

MOTOR SPEED (RPM)

MOTOR TORQUE (N.m)

M6 ta ngin gon tc [0 thay [6i nhu thé nao khi tai co khi [&t vao [dng co ting
cling nhu khi momen ting.

GIAO TRINH THUC TAP KY THUAT DIEN 2 Trang 72



N [ NGHIEM KY THUAT DIEN
Simpo PDF Merg% a(?lérlé[lp{\llt nregistere l%arsmn http://www.simpopdf.com
12. Chi ra trén [0 thi van téc [inh mtc va momen [inh mirc cia “Ong co.
Xéc [inh momen cyc [ai cia [Ong co.

TMAX = —mmmmmmmmmm - N.m.
Xéc [inh momen khoi [dng
TSTART B N.m.

S0 sanh momen cuc [ai va momen khdi [Ong voi momen [inh muc ciia [Ong co.

13. Trong cira s6 Graph, v& 6 thi cong suét tac dung P, cong suat phan khang Q
(thu Lirge tir [dng hd C va [Bng hd A tuong Gng) 1a ham s cua téc L6 n (thu Liroc
tir (ong hod 'N) dung bang so6 liéu [& ghi tur truge. Truc X la téc [ [Hng co, truc Y
la cong suét tac dung va cong suit phan khang, va v& lai [b thi vao tai liéu cia
ban.

Do thi chlrng minh rang [dng co khong 6ng bo rotor 10ng soc ludn ludn tiéu thu
(draw) cong suat phan khang tir ngudn [ién xoay chiéu phai khong?

0 Phai 0 Khong

ACTIVE AND REACTIVE
POWER

MOTOR SPEED (RPM)

Do thi ching minh rang [dng co khong [dng bd rotor 1dng soc tidu thy
nhiéu cong suat [ién hon tir ngudn xoay chiéu khi nd phai kéo tai ning hon phai
khong?

0 Phai 0 Khong

Quan sat khi [ng co chay khong tai, cong suat phan khang 16n hon cong

suit tic dung? Liic ndy [dng co giébng nhu phan tir ndo cia mach [ién xoay chiéu?

14. Trong cua so Graph v& [0 thi bleu dlen mbi lién hé gitra dong [ién day I|_|NE
(thu [roc tir Cdng hd I;) 1a ham sb cua tde "0 rotor n (thu [irge tir [Oong hd N)
dung bang sb lidu (& ghi tur trude. True X 1a tbe [0 “Ong co, truc Y 1a dong [i¢n
day.

Dong [ién day thay [6i nhu thé nao khi toc [0 rotor giam?
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15. Dong Lién day Linh mirc nho hon dong Lién day lic khoi [Ong (dong Lién day
[o [uge khi toc [0 [Ong co nho nhat nhu 1a dong Lién day lac khoi [ong) bao
nhi¢u lan ?

Chiéu quay ciia déng co khdng dong bd

16. Trén [Ong co, thay [6i vi tri 2 trong 3 [Au ndi vao cudn day stator.
M& ngudn [ién va (4t nam Liéu chinh Lién 4p sao cho [ién ap day chi boi [Ong hd
E; gén béng gia tri [ién 4p [inh muc cua [Ong co.
DPong co quay theo chidu nao?
DPong co quay theo chiéu nguoc lai so voi chiéu [ ghi trong thi nghiém trude phai
khong?
0 Phai 0 Khong

17. Tit nguon cung cip, vin nim diéu chinh dién ap hoan toan vé hwéng
ngugc chiéu kim dong ho . Pat cong tac 24 V - AC ve vi tri O (OFF), dé
nguyén mach.

Anh Huéng Cia Pién 4p Lén Cac Pic Tinh Lam Viée Ciaa Pong Co.

18. M& ngudn cung cép va [t gia tri [ién ap sao cho [ién ap diy bang 75% Lién
ap [inh muc cta cudn day.
Ghi lai tbc [§ [Ong co lic khong tai bang [dng hd N trong cira s6 Metering.

N r/min (lac [ién ap bang 75% [ién ap [inh mirc).
Tdéc [0 thu [roc khi “ong co chay voi [ién ap bﬁng 75% [ién &p [inh mic l6n
hon hay nhé hon téc [§ [dng co khi [6ng co chay voi [ién ap bang [ién ap [inh
muc nhu [4 1am ¢ budc 7.
Khi thay [6i [ién ap [t vao [Ong co thi tbc [H [Ong co thay [Hi phai khong?

0 Phai 0 Khong

19. Trong cira s6 Metering, x0a cac sb lidu [ ghi trong Data Table. Hién thi cac
(dng hd [0 Ey, I, C, A, N, T va chéc chic rang [dng hd T Lirgc chon ¢ ché [0
correction(C).

Trén [Ong co kéo / luc ké, iéu chinh nam LOAD CONTROL sao cho momen
ting tir 0 N.m [én khi toc [ [6ng co giam xudng nhanh (breakdown torque
region). Mi budc 0.1N.m. O mdi gia tri momen [A [&t, ghi lai sb lidu vao bang
Data Table.

Khi téc [0 motor on [inh, ghi lai gié tri vao Data Table.

20. Khi tat ca sb liéu [& [irgc ghi, tat ngudn cung cip, dit nim LOAD
CONTROL ¢ dong co kéo / luc ké vé vi tri MIN (hét c¢& ngwoe chiéu kim
dong ho), van nit diéu chinh dién ap hoan toan vé phia ngugc chiéu kim dong
ha.

Trong cira s6 Data Table, chic chin rang tat ca sb liéu (& [iroc ghi.
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Dong [i¢én day I; cua [Ong co tdng khi tai co khi [at 1én [Hng co tang phai khong?

0 Phai 0 Khong

21. Trong cira s6 Graph, v& b thi biéu dién mdi quan hé giita téc [0 [Ong co n
(thu Cirgce tir [Oong ho N) 1a ham s6 ciia momen T(thu [irge tir [6ng ho T). Truc X
la momen [Ong Co, truc Y la toc [§ [Ong co, va v€ lai [0 thi vao tai li€u cua ban.

MOTOR SPEED (RPM)

MOTOR TORQUE (N.m)

Xéc [inh momen cyc [ai cuia [Ong co.

Tpax = -----------m-mm--- N.m. (khi [ién 4p cung cép bang 75% [ién ap [inh
mtc).

Xéc [inh momen khoi [dng cua [dng co

TsraRT = ------=----===-=-- N.m. (khi [ién 4p cung cdp bang 75% [ién 4p Linh
mtc).

So sanh momen cuc [ai, momen kh(”gi “ong, moment [inh mic cia [Ong co thu
“irgc khi [ién ap [&t vao [Ong co bang 75% [ién ap [inh muc vdi cac momen
tuong tng khi [ién &p (At vao bang 100% [ién &p [inh muc., nhu & bude 12 .

Momen [dng co giam khi [ién 4p [at vao [Ong co giam phai khong?
0 Phai 0 Khong

22. Trong Cura s6 Graph, v& [ thi biéu dién mbi quan hé giu:a cong suét tac dung
P, cong suit phan khang Q (thu [irgc tuong ing tur (6ng ho C va A) 1a ham s cua
tbc [0 Long co n (thu Luge tir "6ng hd N) dung sd liéu ghi [rgc trong bang. Truc
X la toc 6 [Ong co, truc Y 13 cong suét tac dung va cong sudt phan khang, va v&
lai 70 thi vao tai liéu cta ban.
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POWER

ACTIVE AND REACTIVE

MOTOR SPEED (RPM)

S0 sanh cong sut tic dung va cong suit phan khang thu [iroc khi [ién ap [&t vao
[ong co bang 75% Lién ap Linh murc vo1 cong suat twong ung thu Lwrge khi Lién ap
“at vao [dng co bang 100% [i¢n &p [inh muc, nhu & bude 13.

23. Trong cira s6 Graph, (it cac truc thich hop (& thu [wroc [0 thi dong [ién day
I ine (thu Cirgce tir [Sng hd I,) 1a ham s cua téc [ “ong co n(thu Cirge tu [Sng ho
N) dung s6 liéu ghi [iroc tir trude.

Truc X la tde 70 [Ong co, truc Y 1a dong [i¢n day.

(A)

MOTOR LINE CURRENT

MOTOR SPEED( RPM)

So sanh dong [ién khdi [Ong (dong [ién day tai lac tbc [0 cham nhét) thu [iroc
khi [ién ap [t vao [Ong co bang 75% [ién ap [inl} muc, voi dong [ién khdi [Ong
twong tng thu [irge khi [ién 4p [at vao [Ong co bang 100% [ién 4p [inh muc.
Dién ap [at vao [Ong co gidm s€ lam giam dong [ién khoi [Ong phai khong?
0 Phai 0 Khong

24. Pit cong tic 24 V - AC vé vi tri O (OFF), va thio tit ca cic diy dan.
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I1. PHANH DIEN TU

25. Lap mach [ién nhu hinh 5.2, v6i R gdm ba [ién tré 440002, 2200Q 1100Q ndi
song song.

SQURREL
- CAGE

INDUCTON
MOTOR

U

Hinh 5-11
226. Mo ngudn cung cdp va [iéu chinh [ién 4p (& Prime Mover [at toc [0
150rpm. Trén man hinh Metering [t [6ng ho I; & ché 10 DC va bao [am [6ng hd
"o mdémen [&t & ché [9 correction (C). Pong hd T lac nay chi mémen ham giy ra
bai [ong co khong [dng bo ba pha.
Ghi lai téc [0 n, dong [ién ham gy, mémen ham va chiéu quay:

I rpm
IEM = mmmmmmmmssmmeee A
TerakiNGg = =--=-=m-=----- Nm

Direction of Rotation:
27. Lan luot [6ng cic cong tic trén tai [ién tro [€ ting gia tri dong [ién ham.
Trong khi thao tac quan sat tbc [0 va mémen trén man hinh Metering.
K hi tat ca céac cong tic [eu “ong, ghi lai tbc [0 n, dong [ién ham Igy, momen ham
va chiéu quay:

I rpm.
IEM memmmmmmsmmemeees A.
TerakINGg = =-=-=mm=mmmmm- Nm.

Direction of Rotation:

28. Tit ngudn cung cap.
M6 ta quan h¢ gitta moémen ham va dong [i¢n ham Igy:
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29. Trén [6ng co kéo, hoan [bi vi tri hai [Au day dan [ién vao [6ng co. Trén tai
"ién tr¢ open tat ca cac cong tac [€ R [at gia tri vO cung.

30. Mo ngué)n cung cép va [iéu chinh [ién ap [& toc (D [Ong co Lat 150rpm.
Ghi lai toc [H n, dong [ién ham Igy, momen ham va chi€u quay:

N rpm
IEM = mmmmmmmmssmmeee A
TerakiNGg = =--=m=mm=mmmmmm- Nm

Direction of Rotation:

31. Lan luot [6ng cic cong tic trén tai [ién tro [€ ting gia tri dong [ién ham.
Trong khi thao tac quan sat tbc [6 va mémen trén man hinh Metering.

K hi tat ca céac cong tic [eu “ong, ghi lai tbc [0 n, dong [ién ham Igy, Mémen ham
va chiéu quay:

I rpm
IEM = mmmmmmmmssmmeee A
TerakiNGg = =--=m=mm=mmmmmm- Nm

Direction of Rotation:

32. Tit ngudn cung cép.
M6 ta quan h¢ gitta moémen ham va dong [i¢n ham Igy:

Sy hoat [9ng cua [dng co khong [Sng b bi danh hudng boi chiéu quay cua Prime
Mover phai khong?
0 Phai 0 Khong

1. MAY PHAT KHONG PONG BQ BA PHA

33. Lip mach nhu hinh 5-12, nhung khong ni ba [iém A, B va C vio ngudn [ién
ba pha.

Hinh 5-12

33. Tit ngudn cung cip, nhung khong thay déi nim diéu chinh dién ap.
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34. Néi ba [iém A, B va C vao nguon "ién ba pha 4-5-6 nhu hinh 5-12.
Dit cac thong sb [iéu khién nhu sau:

MODE switch .. .. ceveeerenen . DYN
LOAD CONTROL MODE S\NItCh ............ MAN
LOAD CONTROL knob...............c......... MIN
DISPLAY switch ...................cceeeeeee...... TORQUE

35. M& ngudn cung cép va bao [4m [Ong co quay cung chiéu kim [dng ho.

36. Trén [6ng co kéo [iéu chinh nam LOAD CONTROL [é mémen chi trén man
hinh [at gia tri 1.0Nm.
Ghi lai cac gia tri sau:

T .. W. Q=............ vars
Pn= . W. n=........... rpm
= Nm.
C6 phai cong suat tac dung [i tir ngudn ac [€n [6ng co khong [Ong bd ba pha
khong?
0 Phai 0 Khoéng

Lic ndy [dng co gidng nhu phan tir ndo ctia mach [ién xoay chiéu?
37. Trén [6ng co kéo van nim LOAD CONTROL vé vi tri MIN va [t cong tic
MODE ve vi tri PRIME MOVER. Trong khi thao tac, quan sat cong suat tac dung
P, cong suat phan khang, cong suat co khi Pm.

38. Trén Power supply, van naum [iéu chinh Cién 4p cho [én khi [Ong co [at téi
toc [O [Ong bd. Ghi lai cac gia tri sau:

S .. w Q=............ vars
Pn=............ w n=............ rpm
T=. Nm
Cb6 phai c6 sy trao [0i cong suit tic dung gitra ngudn va [ong co khong [6ng bd
phai khong?
0 Phai 0 Khoéng

39. Trén Power supply, van num [iéu chinh Cién 4p cho [&n khi [Ong co [at toi
105% toc [ [Ong bo. Ghi lai cac gia tri sau:

P=....... Y = vars

Pn=............ w n=............ rpm

T=...... Nm
C6 phai cong sut tac dung (i tir [Ong co khong [dng bo ba pha [én ngudn [ién ac
khong?

0 Phai 0 Khéng

Luc nay [dng co giong nhu phan tir ndo cuia mach [ién xoay chiéu?

40. Tat nguon cung cap va van num diéu chinh dién ap vé zero.
Théo cac [iém A, B va C ra khoi nguon [ién ba pha. Mé ngudn cung cip va Liéu
chinh [ién ap & Prime Mover Cat tde 6 1000 rpm.

Ghi lai gia trj [ién 4p sinh ra boi may phat khong [6ng bo (6 [ong hd E,).
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ELINE Rl \Y
Gla tri [ién ap nay cho thay may phat khong 6ng bo khong thé van hanh [irgc
néu n6 khong [wrgc ndi [€n nguodn [ién ac ba pha phai khong?

0 Phai 0 Khoéng
41. Tit ngudn cung cip va vin nim diéu chinh dién ap vé zero.

PHAN IV: KET LUAN

You observed that when the nominal line voltage is applied to the stator
windings of a squirrel-cage induction motor without mechanical load, the rotor
turns at approximately the same speed as the rotating magnetic field (synchronous
speed). You saw that interchanging any two of the three leads supplying power to
the stator windings reserves the phase sequence, and thereby, causes the motor to
rotate in the opposite direction. Y ou observed that the motor line currents increase
as the mechanical load increases, thus showing that the squirrel -cage induction
motor requires more electric power to drive heavier loads. Y ou plotted a graph of
speed versus torque and used it to determine the nominal, breakdown, and locked -
rotor torques of the squirrel -cage induction motor. Y ou also plotted a graph of the
motor reactive power versus speed and observe that the squirrel cage induction
motor draws reactive power from the ac power source to createits magnetic field.
Finally, you plotted a graph of the motor line current versus speed and observed
that the starting current is many times greater than the nominal line current.
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nregister
BAI 6: PONG CO PIEN PONG BO
PHAN I: MUC PiCH

When you have completed this exercise, you will be to demonstrate how to
start a synchronous motor as well as some characteristics of a synchronous motor
using the synchronous Motor/ Generator module.

PHAN II: TOM TAT LY THUYET

Pic [iém tha vi nhat caa LOng co [6ng b0 ba pha la kha nang van hanh véi
téc (6 rotor bang toc [0 cua tir truong quay, van hanh tai hé sO cong suit bang 1,
va c6 kha ning cung Cip cong suat phan khang cho nguon "ién AC. Nhu ching ta
(4 biét, may Lién khong 6ng bd ludn tidu thu cong sut phan khang, du no6 van
hanh & ché (§ [dng co hay may phat boi vi may [ién khong [6ng bd can cong sut
phan khang (& tao ra tir truong quay. Trong truong hop [ong co Lién [dng bo, tir
tru:orng quay la tong cua tur tru:(mg Stator va tu truong rotor. Neu tu truong rotor
yéu, tlr truong stator phai cung cép gan nhu toan bo cong suit phan khang € tao
ratu truong quay. Khi L6 [ong co tiéu thu cong suat phan khang gidng nhu cudn
cam hay Long co khong 'ong bo. Tuy nhién, néu tr truong rotor [ii manh , [ong
Co s& cung cap cong sut phan khang gidng nhu mot tu “ién.

D) thi biéu didn mdi quan hé giira cong suat phan khang Q va dong [ién ich
tir Ir ciia [6ng co [dng bd ba pha van hanh khong tai nhu hinh 6.1. Khi dong [ién
kich tur I [‘at gia tri min, tir truong sinh ra bdi rotor yéu nén lic nay [dng co tiéu
thu luong cong suat phan khang cuc [ai (Q dwong). Lugng cong sudt phan khang
tiéu thu giam tdi zero khi dong [ién I tang bdi vi bién [ cua tir truong sinh ra boi
rotor tang. Khi dong Lién kich tir  Ir vuot qua gia tri nhat [inh, tir truong rotor
qua manh én ndi [dng co bat [Au cung cap cong suat phan khang, c6 nghia 1a
cong suit phan khang Q am nhu hinh 6.1.

NO—LOAD OPERATION
REACTIVE &

POWER O THE MOTOR
{vers) CONSUMES
REACTVE
POWER
AELD
THE MWOTOR NT 1
SUPPLIES A S
REACTVE
POWER
Y
Hinh 6-1

D) thi trén chi ra ring [6ng co [dng b ba pha van hanh khong tai gidng
nhu mat tai [i¢n khang ba pha va tai nay co gia tri phu thudc vao gia tri dong [ién
kich tir Ir. Do [0, may [i€n [Ong bd ba pha van hanh khong tai [irgc xem nhu la
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mot tu Lién [k‘“)ng b [irgc sir dung & [iéu khién hé s6 cong suét caa luéi [ién ba
pha.

D) thi biéu dién mdi quan hé gitra dong [ién day I, va dong [ién kich tir IF
[rgc goi la [rdng cong hinh V nhu hinh 6.2. D6 thi chi ra ring co thé giam gia tri
dong [ién day I, [€n gia tri nho nhat bang cach [&t gia tri dong [ién kich tir I &
mot tri s6 thich hop. Khi [6 cong suat phan khang ciia [6ng co [at gia tri zero.

[ |
N NO~—LOAD
\URRENT T, OPERATION
(A
-
FIELD
CURRENT I,
(A)
Hinh 6-2

Bat lgi 16n nhit ctia [6ng co khong [Ong bo 13 ¢6 mémen khoi [Hng nho.
Khi [dng co [Sng bo van hanh khong tai, truc cuc tir rotor trung vai truc cuc tir
stator nhu hinh 6.3a. Tuy nhién khi mémen tai [irgc [t vao [Ong co, truc cuc tur
rotor s€ 1éch khoi truc cuc tir stator nhu hinh 6.3b.

MAGHNETIC | \ STATOR MAGNETIC
F%E?.LORSPEED = ng FIELD SPEED = ng
N
N \ \

> T T T
® | RSToR SPEED = ns ROTOS SPEED = g
N
S— | S— |T‘
a) WITHOUT LOAD TORQUE b) WITH LOAD TOROUE
Hinh 6-3

Do 1éch cia cuc tir rotor so vdi cuc tir stator cang tang khi tai [4t 1én truc
[dng co cang ting. Khi [0 léch nay [at gi4 tri 90°, rotor 8 mét [ su [6ng bo véi
tir truong stator va tde [9 rotor giam nhanh. Hon nita dong [ién day I_ giatang [t
ngot va [ong co bi rung [Ong manh. Gia tri mémen tai tai vi tri [Ong co mét [i su
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[dng bd [iroc goi 13 pull-out mémen. Quan hé giita pull-out mdémen va dong Lién
kich tir Iz [irgc cho trén hinh 6- 4.

A
PULL-OUT
TORQUE
(N.m OR ibf. In)
>
FIELDCURRENT I¢
(A)
Hinh 6-4
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PHAN III: TRINH TU THi NGHIEM

|. KHOTI PONG PONG CO PONG BOQ

1. Lap mach nhu hinh 6-5. Dit R; = 210 Q.

ersion’ Nhttp :I[lIwww.simpopdf.com

T
SYNCHRONOUS "
MOTOR N “
Hinh 6-5. Png co dong by néi véi lic ké
2. Dit cac thong sé [iéu khién [ong co so cép /uc ké:
MODE switch .. . - ...DYN
LOAD CONTROL MODE SWltCh e we oo oo .MAN.,
LOAD CONTROL MODEknob .. .. .. .. .. .. .. .. .. .. .MAX(fully CW).
DISPLAY switch .. .. .. .. ..o o oo oo oo .. SPEED (N).

3. Trén man hinh Metering, chic chan rang [dng hd mémen T [irgc chon ¢ ham
correction©. Trén [dng co/may phat, (&t cong tic EXCITER & vi tri I(close) va
vin num Liéu chinh [ién tré kich tir hét co cing chiéu kim [dng hd.
Bat cong tic ngudn vin nam [iéu chinh [ién ap (& [ién ap day hién Ién trén [Ong

ho E; bang véi gia tri [inh mic cta [dng co [dng bd.

Ghi lai mémen khoi [Ong Tsragt Cla [Ong co [ﬁng bo ([irgc chi boi [Sng ho T).

TSTART: """""""" N.m

4. Trén [dng co/méy phat, [4t cong tic EXCITER ¢ vi tri O(open).
Ghi lai moémen khoi [Ong Tsrarr Ciia [Ong co [ong bd( Lirge chi bai [dng hd T).

TstarT= ---=- ====- -=--- N.m

So sénh hai gia tri momen khai [6ng thu [iroc khi [Ong va mé cong tic kich tir.

Tur két qua thu Cirge ¢ trén, ban co thé két luan rﬁng nén mo cong tac kich tir trude
khi khoi [9ng [Ong co [Ong bo khong? Giai thich ngan gon.

5. Trén [ong co so cap/luc k&, chinh tir tir nat LOAD CONTROL [én vj tri MIN
(fully CCW). Cho cho [€n toc [§ [Ong co On [inh, ghi lai gia tri toc [0 [Ong co.
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N= - —mmm o r/mm
Trén [Hng co so cép/luc ké, chinh tir tir nat LOAD CONTROL [én vi tri MID, sau
Co [at EXCITER ¢ vi tri I(close).
Tbc [6 [6ng co n co thay [Oi khong?
0 Co 0 Khong
Ghi lai téc [6 [Ong co
N= - —mem o r/min

Toc [ [Ong co n lac ndy cd bang véi toe (O [ong bo khong?
0 Co 0 Khong

6. Trén [dng co/may phat, vin nam [iéu chinh dong kich tir gitta vi tri MIN va
MAX [& thay [6i dong kich tir. Trong khi 1am viéc [6, quan sat tbc [§ [Ong co n
va va dong [ién day I \ye [irgc chi bdi [6ng ho 1.

Thay [6i dong kich tir c6 1am thay [6i tbc [0 [6ng co khong?

0 Co q 0 Khong
Dong [ién day I, \ye €6 thay [01 khong khi thay [61 dong kich tur?
0 Co 0 Khong

Trén [6ng co/may phat, (&t nim [iéu chinh dong kich tir ¢ vi tri MIN
I1. PAC TINH CUA PONG CO PONG BOQ

7. Két hop thay [bi gia tri ctia Ry va thay [0i vi tri ctia nim [iéu chinh dong kich
tir [& dong kich tir thay [61 tirng budc tir 100 + 500mA. Chiathanh 10 buéc, mdi
budc 50 mA. Ung voi moi gia tri dong [ién ghi lai [ién ap day E|yg, dong [ién
day I \ng, dong kich tur g, cong suét tac dung P, cong suét phan khang Q ([irgc chi
trén cac [6ng hd Eq, 14, I3, Cva A tuong ung) vao Data Table.

8. Sau khi tat ca cic so liéu [irgc ghi, tit ngudn, vin niim [iéu chinh [ién 4p hét
c6 nguoc chiéu kim [ong ho.

9. Trén man hinh Graph, [at cac truc thich hop & nhan [rgc [0 thi biéu didn mdi
guan h¢ gitra dong [ién day I, ;ng nhu 1a ham s6 ctia dong [ién kich tir [g. Truc X 1a
truc dong kich tur, truc Y 1a truc dong [i¢n day I} |ne.

SYNCHRONOUS MOTOR
LINE CURRENT (A)

SYNCHRONOUS MOTOR FIELD CURRENT (A)
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10. Trén man hinh Graph, [at cac tryc thich hop € nhan Cirge [0 thi biu dién
cong suét P, cong suat phan khang Q nhu 1a ham cua dong kich tir. Truc X 1a dong
kich tir, truc Y 1a cong suat tac dung P va cong suat phan khang Q.

SYNCHRONOUS MOTOR
ACTIVE AND REACTIVE
POWERS (W-VARS)

SYNCHRONOUS MOTOR FIELD CURRENT (A)

Thay [6i dong [ién kich tir c6 1am thay [0i cong sudt tiéu thu ciia [6ng co khong?

0 Co q 0 Khong
Cong suat phan khang Q thay [61 nhu thé nao khi tang dong kich tu?
Co thé su dung mot [Ong co [6ng bd van hanh }(héng tai [é tang hé sb cong suét
cua mot mang [ién baphakhong? Giai thich ngan gon.
Thay bi dong kich tu & nhan [roc gia tri dong [ién day nho nhét I |neg, ghi lai
két qua.

| F ™ tireerensnnennnnnnes A

11. Xéc [inh dong kich tir tai [iém cong suat phan khang Q bang zero, ghi lai két
qua.
| F ™ tireerensnnennnnnnes A

So sanh gia tri dong kich tir lam cho cong suat phan khang Q bang 0 va gia tri
dong kich tir lam cho dong [ién day c6 gia tri nho nhat.
Tir két qua nhan Cirgc , ban co thé két luan rang dong dong [ién day [at gia tri nho
nhit khi cong suat phan khang Q bang zero phai khong?

0 Phai 0 Khong
12. Chic chin ring ngudn (i tit, [t cong tic 24 V-AC vé vi tri OFF, thio
hét day din.
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I11. PULL-OUT MOMEN

13. Lap mach nhu hinh 6-6

_I_

EL T T
v, + T eron N

E2

]+ il

Ir

5 —= i I3
L

Hinh 6.6: Pong co dong bj lién két véi lwc ké

14. M& ngudn cung cip va [iéu chinh [ién ap [ & gi tri [ién ap hién trén E; bang
gia tri [inh muc ctia may.

15. Ghi lai gia tri dong [ién kich tir I¢
||: E A.

16. Trén luc ké [iéu chinh LOAD CONTROL tir tir [én khi [06ng co mat (i su
“ong bg, trong khi thuc hi¢n thao tic, quan sat momen va dong [ién day. Ghi lai
gia tri cua chung trudc khi xay ra hién tugng mat [ 06ng bJ.

TPULL OUT = cevvrerneeiiieenneens Nm.
T A (motor in synchronization)
Ghi lai gia tri tbe [0 va dong [ién day khi [dng co mét [i sy [6ng bo
N= e rpm (motor out of synchronization)
ILINE Seeeeeeeeeee e, A (motor out of synchronization)

17. Tat nguon cung cap, vin num [iéu chinh [ién ap vé zero.

18. Dat cong tac kich tr vé& vi tri O. Trén luc ké van niim iéu chinh LOAD
CONTROL V& vi tri MIN.,

19. M6 ta sy thay 1bi toe "0 khi [Ong co mét (1 sur [6ng bd
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20. Lap lai budc 2, 3 va 4 véi nim Liéu chinh kich tir 1an luot & cac vi tri 1/4, 1/2,
3/4 va 4/4. Ung v6i mdi vi tri ciia nim [iéu chinh kich tir ghi lai gia tri dong [i¢n
kiCh tl‘l’ Vél mf)men TPULL ouT-

NGm [iéu chinh kich tir & vi tri 1/4

||: B A

T‘PULL OUT ™ seerernnnnennnns Nm
Num [ic¢u chinh kich tir & vi tri 2/4

||: B A

T‘PULL OUT = evrrnrrnnnnnnns Nm
Num Liéu chinh kich ttr ¢ vi tri 3/4

||: T TTTT A

-I:PULL OUT = evrrnrrnnnnnnns Nm
Num Liéu chinh kich tir & vi tri 4/4

||: T TTTT A

TPULL OUT ™ seerernnnnennnns Nm

21. V& [ thi biéu dién mbi quan hé giira pull out mémen va dong Lién kich ti.

SYNCHRONOUS MOTOR
PULL OUT TORQUE (Nm)

SYNCHRONOUS MOTOR OR FIELD CURRENT (A)

C6 phai [ thi chi ra rang pull out moémen tang khi dong [ién kich tir ting
phai khong?
0 Phai 0 Khoéng

PHAN IV: KET LUAN

You saw that the rotor electromagnet must be turned off when starting a
synchronous motor, to obtain a higher torque. You observed that once a
synchronous motor rotates at a fairly high speed, the rotor el ectromagnet can be
turned on to make the motor turn at the synchronous speed ns. You found that
varying the field current I of a synchronous motor (current in the rotor
electromagnet) varies the motor line current 1 ,\g as well as the motor reactive
power Q. You plotted graphs of motor line current, active power P, and reactive
power Q versus the field current. You found that the synchronous motor line
current can be minimized by adjusting the field current. You observed that the
synchronous motor can either sink or source reactive power depending on the
value of the field current. You saw that this allows a three phase synchronous

GIAO TRINH THUC TAP KY THUAT DIEN 2 Trang 90



. PHON [ .%IHEM KY THUAT DIE :
Simpo PDF Merg% a(%ér@lpiﬁ nregistered Versmn'-'\'http://www.smpopdf.com
motor to be used as a synchronous condenser to improve the power factor of a

three phase power network.
You demonstrated the loss of synchronization between the rotor and the

stator rotating magnetic field when the load on a synchronous motor is greater than
the pull -out torque. Y ou also observed that the pull-out torque is greater for higher

values of field current.
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BAI7: MAY PHAT PONG BQ BA PHA

PHAN I: MUC PiCH THi NGHIEM

After completing this unit, you will be able to demonstrate and explain the
operating characteristics of three phase synchronous geneartors (alternators) using
the synchronous Motor/Generator and Prime Mover/Dynamometer modules.

PHAN II: TOM TAT LY THUYET

May phat dién ddng bo ba pha san xuét raphan 16n dién nang dugc sir dung
ngay nay. N6 hién di¢n & tat ca cac nha may dién tur thuy dién, nhiét dién, dién hat
nhan...v.v. Nguyén 1y hoat dong ctia may phat dién kha don gian va co thé giai
thich bang cach sir dung so d6 don gian nhu hinh 7-1.

ELECTROMAGNET
ROTOR

Hinh 7-1

Mot nam cham dién dung dé tao ra tir truong dugce dit & rotor. Rotor dugce
lien két véi mot nguén nang luong co hoc, chéng han turbine nudc, dé quay rotor.
Két quala tir thong do nam cham dién tao ra moc vong qua diy quén stator va hai
dau day quén nay xuét hién mot sire dién dong cam ung.

Céch cudn day quan trén 10i tir stator s& quyét dinh dang séng cua strc dién
dong cam tng. Cudn ddy stator ciia may phat dong bo duoc quén theo cach dé tao
rasuc dién dong cam ung c6 dang hinh sine.

Do bacudn day phan g léch nhau 120° két qua 1a ba séng sine 1éch pha
nhau 120° duoc sinh ra trong ddy quén stator. Tir truong nam cham dién cang
manh, tir thong moc vong qua diy quan stator cang 16n. Hon nita, vi strc dién dong
cam Gng ti 18 thuan véi tdc do bién thién tir thong qua cudn day stator, tir d6 co thé
suy ra rang khi rotor quay cang nhanh, strc dién dong cam tng sinh ra cang 1on.
Mot cach ngén gon, bién dg cua sttc di€n dong cam ing dugc sinh ra bdi may phat
déng b0 ba pha ti 1€ thudn véi tur trudng ciia nam cham dién va tde d0 cua rotor.

Ton tai mot mbi quan hé truc tiép gitta tde do cua rotor va tan s6 cua suc
dién dong cam ung trén cudn day stator. Khi rotor ciia may phat dong bd ¢ hinh 6-
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1 quay véi van toc 1 vong/gidy, thi tin sb cua sirc dién dong cam ung 1a 1 Hz. Vi
vén tdc quay thuong co don vi 1a vong/phit nén tan sd dugc tinh theo cong thirc:
f = n/60 (for generators with a stator having a single pair of poles)
Tuy nhién, mdi cudn day trong cic may phat dong bo 16n thuong c6 mot
Vai cuc bic va cuc nam thay vi chi c6 mdt d6i cuc nhu hinh 7-1. K ét qua la, tan sb
cao hon dugc sinh ra tng vdi cung mot tdc do, khi d6 tan sb duge tinh theo cong
thirc sau:

f= % (for any types of synchronous generators)

Hinh 7.2 trinh bay so d6 thay thé mot pha ciia may phat ddng bo ba pha. Bé
thay thé may phat dong bd ba pha, nguoi ta thuong dung ba so d6 mach nhu hinh
7-2.

1 I » <A>
Ra lo
Eo =Eemr- Ra X lo
+E,
Eemr —

v

O

Hinh 7-2

Giéng nhu may phat DC, Stc dién dong Egve phu thudc vao van tdc rotor
cling nhu gia tri tor cdm cua tr truong nam cham di¢n. Ngoai su ton tai mot trd
khang Rg dai dién cho dién tré cia cudn day stator, con tdn tai mot dién khang Xg
dai dién cho tinh cam cua cudn day stator. Dién khang Xg nay dugc xem nhu dién
khang dong bo va gia tri ctia n6 thudng |én hon gia tri Rg nhiéu lan.

Rs Xs lo T
E ewr Q) lEO

O

Hinh 7-3

Khi may phat ddng van hanh tai van tdc c¢6 dinh va dong dién kich tir khong
doi, stec dién dong Egye la héng s6 va mach teong duong mdt pha cua may phat
gidng voi so dd twong duong ciia may bién 4p mot pha. Hinh 7-3 biéu dién dic
tinh ngoai cia may phat ddng bo ng vai tai trd, tai cam va tai dung.
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A
Eo( V) CAPACITIVE LOAD
RESISTIVE LOAD
INDUCTIVE LOAD
OPERATION AT
CONSTANT SPEED
AND FIXED
FILED CURRENT
>
lo (A)
Hinh 7-4

Dé may phat dong bd hoat dong nhu mot nguon cung cip mot gia tri dién
ap hiéu dung khong d6i tai mot tan sb cb dinh, thi tbc do va gia tri tir cam cia tir
treong rotor phai dugc kiém soat. Nhu chiing ta da biét, tai tro, tai cam va tai dung
c6 anh huong rat 16n dén dién ap phat ra cia may phat. Tai tré anh huong rat 1on
dén toc d6 ciia may phat, trong khi d6 tai cam va tai dung tac dong it hon dén toc
dd may phat.

Do d6, dé nhan duogc dién ap ra va tan s6 gan nhu khong thay d6i tir may
phat van hanh c6 tai thi ca toc d6 va dong dién kich tir phai duoc klem soat. Thuc
té, mot hé thong diéu khién tu dong dé kiém soat gia tri dién ap va tan s6 dugc st
dung & hau hét cac may phat dong bo.
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PHAN III: TRINH TU THI NGHIEM

A.CHE PO KHONG TAI

1. Cai dat nguén cung cép, dong co kéo/luc Ké, dong co/may phat déng bo, tai

dién tro, va bo giao tiép thu thap dir liéu vao ban thi nghiém.

N&i co khi gilta dong co keo/lu:c ké voi dong co / may phat dong bo.
2. Chic chin rang cong tic ngudn cung cap duoc dat ¢ vi tri O (OFF), va nim
diéu chinh dién ap van hét muc nguoc chiéu kim déng hd. Chic chin rang ngudn

cung cép dugc ndi v6i ngudn dién 3 pha trén tuong.
3. Chac chan rang day cap tir may tinh dugc noi voi DAL

Noi LOW POWER INPUT cua DAI va dong co kéo t6i ngudn 24 V - AC ciia
nguon cung cap. M nguodn cung cap, dat cong tic nguon 24V - AC ve vi tri 1

(ON).
4. M6 man hinh tng dung Metering. Chon file ACMOTORI .dai.
5. N6i mach nhu hinh 7-3.

El

SYNCHRONOUS
GENERATOR E2

E3

Hinh:7-5 Mdy phdt dong bé noi véi dong co so cip.

Trén dong co/mdy phat dong b, dit cong tic kich tir (EXCITER switch) vé vi tri I
(ON) va chinh num diéu chinh kich tir v€ vi tri 3/4 cua gia tri 16n nhat.

6. Dit cac thong sé diéu khién dong co kéo / may phat nhu sau:

MODE switch .. .. .. .. .. .. .. . o ot o weee.. PRIME MOVER (P.M)

DISLAY SWitCh .. .. vv oo e e, SPEED (N).

7. M& ngudn cung cp va dat gia tri dién ap sao cho dong co kéo quay bing véi

tdc do dinh mirc ciia dong co/may phat dong bo..

Trong cira s6 Oscilloscope, dit ty 1¢ thich hop dé quan sat dang song cua dién ap

Ei, E,, va E; thu duoc tir mdi cudn diy ctia may phat.
Tat ca cac dién ap déu c6 dang song hinh sin phai khong?
0 Phai 0 Khong
Léch pha ¢ gitra cac dién ap la bao nhiéu? ¢ = ---------------- °,
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8. Trong cua ) Oscilloscope, chon cach hién man hinh continuous- refresh.

O ngudn cung cap, van nam diéu chinh dién ap tir tir dén khi toc d6 cua dong co
kéo/may phat gan bang 1000 r/min. ‘Trong khi lam viéc nay, quan sat dang song
cua dién ap El, E2, va E; trong ctra $d Oscﬂloscope

Dién 4p va tan sO ctia song dién ap thay d6i nhu thé nao khi toc do may phat giam?
Giai thich ngin gon tai sao?

Téc d6 ciia rotor may phat anh huong dén 1éch pha giita cac dién ap phai khong?
Tai sao?

9. Trén dong co / may phat déng b, tir tir vin naim EXCITER nguoc chiéu kim
ddng ho dé giam dong dién kich tir (Field Current) Ir. Trong khi lam viéc nay,
guan sat dang song cua dién ap E,, E,, va E3 trong ctra $d Oscilloscope.

Dién 4p ciia dang séng dién ap thay d6i nhu thé nao khi dong dién kich tir Ir cua
méy phat giam? Giai thich tom tit tai sao?

Thay d6i dong dién kich tir may phat s& anh hudng dén tan s6 cta dang séng dién
ap va anh huong dén 1éch pha giita cc dién ap phai khong? Giai thich tom tit tai
sao?

Tat nguﬁn cung cflp va van num [iéu chinh "ién ap hét c& vé phia nguwgc
chiéu kim [ ong ho.

10. B sung dién tr¢ Ry vao mach kich tir nhu hinh 7-5. Noi song song 3 cum dién
tro trén module tai dé tao thanh dién tro R;.

11. Trong cira s6 Metering, chic chin ring dong hd B duoc dit & ché do tan sb.
Pong ho B s& chi tan s6 ctia dién ap phat ra boi may phat.

M & ngudn va xoay nam diéu chinh dién 4p sao cho dong co so cip quay bang toc
d6 dinh muc cia may phat dong bo.

12. Trong cira s Metering, chic chan da hién thi du cac dong hd do: dién ap may
phat Eo, dong dién kich tir Ir, tbc do n, va tan s f (dugc do twong tmg boi cac
ddng ho Ey, I3, N va B).

Thay d6i gia tri cua dién trd R1 va xoay niim diéu chinh EXCITER dé ting
dong dién kich tir I tir 0 dén 450 mA theo 10 khoang bang nhau. Chu ¥, c¢6 thé ndi
ngén mach dién tro R, dé tang dong dién kich tir dat gia tri 16n nhat trong bang.
Véi moi gia tri dong dién vira dat, diéu chinh lai dién 4 ap cua ngudn dé toc do dong
co kéo bang tdc d6 dinh murc ctia may phat, ghi lai s liéu vao Data Table.
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Sau khi cac so6 ligu (& ghi xong. Tit ngudn va xoay nim [iéu chinh [i¢n ap
hét ¢& ngwoce chiéu kim [dng hd.

| SYNCHRONOUS
GENERATOR

Hinh 7-6. Mach diing dé quan sat mdy phdt dong bé vin hanh khéng tdi

13. Ghi lai tan s cta dién 4p phat ra boi may phat. Tan s nay dugc chi trén cot B
cua Data Table.
f= e Hz
Tinh tan s6 bang cong thuc 1y thuyét
F=nxP/60=----. ----- /60 = ---------- Hz.
So sinh tan s6 do duoc va tan sb tinh toan. Chiing gan bang nhau phai khong?
0 Phai 0 Khong

14. Trong cira s6 Graph, dat ty 18 thich hop dé c6 dugc do thi lién hé giira dién ap
may phat Eq (thu dugc tir dong ho E;) la ham s6 cia dong dién kich tir I (thu dugc
tur dong ho I3). Tén truc X la dong dién kich tur, tén truc Y 1a dién 4p may phat phat
ra

SYNCHRONOUS
GENERATOR
OUTPUT VOLTAGE (V)

SYNCHRONOUS GENERATOR FIELD CURRENT (A)

Quan sat do thi. Pién 4p may phat phat ra Eq bang zero khi dong dién kich tir Ir
bang zero phai khong? Giai thich tom tac tai sao?

GIAO TRINH THUC TAP KY THUAT DIEN 2 Trang 98



Simpo PDF ME@%%‘HJ%M%HF%.&&EH%E%EN http://www.simpopdf.com

Giai thich tom tit tai sao lién hé giita dién 4p may phat phat ra Eo va dong dién
kich tur Ig la khong tuyén tinh khi gia tri Ig [6n?

Trong cira sd Data Table, x0a cac sb liéu da ghi.

15. M& ngudn.Vin nam diéu chinh EXCITER sao cho dong dién kich tir I¢ do
bang dong ho I3 bang 300 mA.

16. Trong cira s Metering hién thi cac dong hd Ey, I3, N, va B (do tan s6 f).
Diéu chinh dién 4p ngudn cung cép sao cho toc ddc quay ciia dong co so cip ting
tir 0 dén 2000 r/min v&i mdi bude ting 200 r/min. O mdi toc d6 quay, ghi lai gia
tri dién 4p vao Data Table.

17. Khi tit ca cac gia tri (4 [woc ghi, tit ngudn cung cip va xoay nim [iéu
chinh [ién ap hét c& ve hwéng ngwoc chiéu kim [dng ho.

18. Trong cira s6 Graph, dat ty 1¢ thich hop dé c6 dugc dd thi lién hé giita dién ap
may phat Eo (thu dugce tir dong ho E4) la ham so cua toc d6 n (thu duge tir dong ho
N). Truc X 1a toc d6 rotor, truc Y 1a dién ap may phat phat ra.

SYNCHRONOUS
GENERATOR
OUTPUT VOLTAGE (V)

SYNCHRONOUS GENERATOR SPEED (r/min)

M6 ta dién ap phat ra thay ddi theo téc do rotor nhur thé nao.
19. Trong cira s6 Graph, dt ty 1& thich hop dé c6 dugce dd thi lién hé giira tin sb
cua dién ap may phat f (thu dugc tir dong ho B) 1a ham s6 cia toc dd n (thu duoc
tor dong ho N). Truc X 1a toc do rotor, truc Y 1a tan so cua di¢n ap may phat phat
ra
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SYNCHRONOUS
GENERATOR
FREQUENCY (H2)

SYNCHRONOUS GENERATOR SPEED (r/min)

M ta tan s cuia dién ap phat ra thay ddi theo toc do rotor nhu thé nao.

20. Chic chin ring ngudn [ tat.
B. PAC TINH NGOAI CUA MAY PHAT PONG BQ

21. Nbi mach nhu hinh 7-7. R; = R, = Rz =R (vdi R gém ba dién tré ndi song
S(?ng) Trén dong co / may phét‘déng bo, dat cong tac kich tr (EXCITER switch)
vé vi tri I (ON) va chinh nim di€u chinh kich tir vé vi tri gitra

22. Pit cac thong sé diéu khién dong co so cip /luc ké:
MODE switch.. .. .. .. .. .. oo e oo ot e v eee.... PRIME MOVER (P.M)
LOAD CONTROL MODE switch .. .. ..... SPEED (N).

R1

GENERATOR

Z\|\|

R3

Hinh 7-7. Mdy phdt déng b c6 tii noi véi dong co so cip.

23. Mé ngudn cung cap va dat gia tri dién ap sao cho dong co so cip quay bang
voi toc do dinh mirc ciia may phat dong bo.
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24. Trén may phat dong bo, diéu chinh dién trd kich tir sao cho dién ap phat ra
bang véi dién ap dinh mtc cua may phat.

25. Trén man hinh Metering hién thi cac dong hd Ey, Iy, I3, va N.

26. Thay ddi gia tri die}n trd Ry, Ry, Ra tir  co- 4400 - 2200 - 1100Q. V&i mbi gia
tri ciia Ry, Ry, R3 ghi S0 liéu vao bang Data Table.

27. Sau khi tt ca cac sb lidu da duge ghi, tat ngufﬁn, van nut "iéu chinh Cién thé
hét cé vé phia ngwoc chieu kim [ ong ho.

8. Trén man hinh Graph, dat cac truc thich hgp dé thu duogc do thi caa dién ap phat
ra Eo (do dugc tir ddng hd E;) nhu 1a ham sb cua dong dién tai IO (do dugc tir
dodng hd 1,). Truc X 1a Iy, truc Y 14 Ex.
Dién ap phat ra E; thay d6i nhu thé nao khi dong dién tai I, ting? Giai thich
ngén gon tai sao.

SYNCHRONOUS
GENERATOR OUTPUT
VOLTAGE (V)

SYNCHRONOUS GENERATOR
OUTPUT CURRENT (A)

29. Lip lai tir budc 6 dén bude 8, nhung thay [ién tré bang cudn day co ciung gia
tri voi dién tro.

SYNCHRONOUS
GENERATOR OUTPUT
VOLTAGE (V)

SYNCHRONOUS GENERATOR OUTPUT CURRENT (A)
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Dién 4p phat ra E; thay ddi nhu thé nao khi dong dién tai I; ting? Giai thich ngin
gon tai sao.

Lap lai tr budc 6 dén bude 8, nhung thay dién tr¢ béng tu di€n c6 cung gia tri voi
dién tro.

SYNCHRONOUS
GENERATOR OUTPUT
VOLTAGE (V)

SYNCHRONOUS GENERATOR
OUTPUT CURRENT (A)

Dién 4p phat ra E; thay ddi nhu thé nao khi dong dién tai I; ting? Giai thich ngin
gon tai sao.

30. So sanh 3 dudng dic tuyén ngoai trong trudng hop tai trd, tai dung, tai cam.
Giong va khac nhau nhu thé nao?

31. Chic chidn ngudn [ tit, thiao hét ddy din va [&u ndi.
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C: ON PINH TAN SO VA DPIEN AP

32. Lip mach nhu hinh 7-6:

PRIVE

SYNCHRONOUS
MOVER Gl

Hinh 7-8 Mdy phdt dong bé hoat dong cé tii

33. Pit cac thong sd diéu khién nhu sau:
MODE switch .........ccooviiiiin. PRIME MOVER (PM)
DISPLAY switch ..........cooevvvinninn SPEED (N)

34. Bat ngudn cung cép, diéu chinh dién ap sao cho Prime Mover dat dén toc do
dinh muc cua may phat dong bo.

35. Trén may phat dong bo, dié}l chinh dong di¢n kich tir sao cho di¢n 4p day may
phat do dugc bang von ké E; bang véi dién ap dinh mirc cia may phat.

Ghi lai gi4 tri E; va tan s6 (f nhan duoc tir ddng hd B trén cira s6 Metering)
E, (nominal) =.............. V.

f (nominal) =................ Hz.
36. Trén tai dién tro, dat gia tri cia R; = R, = R3 = 880Q.
Ghi lai gia tri E; va tan sb f:
Eo= i, V (resistive load)
fo= Hz (resistive load)
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Dién 4p va tan s6 may phat thay d6i nhu thé nao khi tai dién trd duoc ndi két vao
ha cuyc may phat.

OFF tat ca cong tic dién trd. Chd cho dén khi tan sé va dién ap 6n dinh
Chuing c6 bang voi gia tri dinh mtrc khong?

0 Phai 0 Khong

37. Trén tai dién cam, dat cac gia tri X ; = X, = X 3 = 880Q.
Ghi lai gia tri ctiia dién ap phat ra E; va tan so f:

.................... V (inductive load)

.................... Hz (inductive load)

Dién 4p va tan s6 thay d6i nhu thé nao khi tai dién cam duogc ndi két vao hai cuc
M4y phat.

OFF tit ca cic cong tic trén tai dién cam . Cho cho dén khi tan sé va dién ap 6n
dinh. Chung c6 bang voi gia tri dinh muc khong?

0 Phai 0 Khong

38. Trén tai dién dung, dat cac gia tri X¢; = Xz = Xz = 880Q1.

Ghi lai gia tri ciia dién ap phat ra E; va tan s f:

Eo=riiieienn. V (capacitive load)
oo Hz (capacitive load)
Dién 4p va tan sb thay d6i nhu thé nao khi tai dién dung duoc ndi két vao hai cuc
M4y phat.

OFF tit ca cc cong tic trén tai dién dung. Cho cho dén khi tan sé va dién ap 6n
dinh. Chung c6 bang voi gia tri dinh muc khong?

0 Phai 0 Khong
39. So sdnh anh hudng cua tai dién trd, dién cam va dién dung dén dién ap cua
may phat khi chung dugc ndi két vao cac cuc may phat

S0 sanh anh huodng cia tai dién trg, di€n cam va dién dung dén tan sd cua may
phat khi chung dugc noi két vao cac cuc may phat
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40. Trén tai dién cam, dat X, ;= X ,= X3 =1467 Q. Diéu chinh lai dién ap ngudn
va dong dién kich tir (bang nim EXCITER) dén khi dién ap va tan sé may phat dat

dén gia tri 6n dinh.

A41. Trén tai dién dung dit Xc;= Xco= Xz =2200 Q. Diéu chinh lai dién 4p ngudn
va dong dién kich tir (bang nim EXCITER) dén khi dién ap va tan sé may phat dat

dén gia tri 6n dinh.

42. Trén tai dién tro, dit Ry= R,= R; =880Q). Diéu chinh lai dién 4p ngudn va dong
dién kich tir (bang nim EXCITER) dén khi dién ap va tan s may phat dat dén gia

tri 6n dinh.

C6 thé diéu chinh mot cach d& dang va nhanh chéng dién 4p va tin s6 may phat

khi tai thay d6i khong? Tai sao?

43. T4t ngudn cung cip va vin nim Liéu chinh Lién 4p hét cé vé phia ngwoc

chiéu kim [dng hd.
D. HOA PONG BO MAY PHAT VAO LUOI PIEN

44, Lép mach dién nhu hinh 7-7

SYNCHRONIZNG

MODULE
+ R1
8 13
A1 N
N _I_ @ 11
+
El
S SENERATOR |
2
E2
+
+
@ 12

Hinh 7.9: Hoa dong bé mdy phdt vao lwdi dién
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45. Pit cac thong sé didu khién nhu sau:
MODE switch ........coooviiiiiiiis PRIME MOVER (PM)
DISPLAY switch ..., SPEED (N)

46. Trén may phat dong bd hoan d6i vi tri hai day ndi vao 1 va 2 voi nhau. Bat
Nnguon cung cap va di€u chinh dién ap sau cho dong co kéo (Prime mover) quay
dat 1425 rpm.

A7. Trén may phat dong bo diéu chinh dong kich tir sao cho dién phat ra ciia may
phat do trén von ke E; bang véi gia tri dién ap dinh mirc ciia may phat. Quan sat
dén trén module dong bo.

C6 phai thir ty pha ctia ciia méay phat dong bo gidng véi thir tu pha cia ludi dién
khong? Tai sao?

48. Tit ngudn cung cAp nhwng [ ¢ nguyén nim [iéu chinh [ién 4p.

Trén may phat dong bd hoan ddi vi tri hai day ndi vao 1 va 2 v6i nhau.

49. Bat ngudn cung cap
Quan sat dén trén module ddng bo.

C6 phai thir ty pha ctia ciia méay phat dong bo gidng véi thir tu pha cia ludi dién
khong? Tai sao?

50. Trén Power supply, diéu chinh dién 4p sao cho d6 sang ciia dén trén module
dong bo giam dan dén toi hoan toan.

C6 phai may phat dong bo véi ngudn ba pha tai thoi diém dén hoan toan ti?
0 Phai 0 Khong

51. Trén module dong bo, dat cong tic & vi tri ON(I) tai thoi diém dén hoan toan
toi, c6 nghia 1a méay phat dugc hoa dong bd vao ludi dién.

Trén cira s6 Metering, quan sat cong suét tac dung tiéu thu boi dong hd C. C6
phai may phat va ludi dién trao d61 cong suat voi nhau khong?

0 Phai 0 Khong

52. Trén man hinh Metering, dat dong hd T ¢ ché do C (correction). Trén Power
supply, diéu chinh dién ap tu tu dén khi gia tri trén déng hd do mémen T 1a -
1.0Nm. Trong khi thuc hién diéu nay, quan sat gia tri cong suit tic dung va toc
9 Long co dugc hién thi trén ddng hd C va N,

Mo ta dicu gi xay ra
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C6 phai may phat cung cép cong suit tic dung cho ludi dién?

0 Phai 0 Khong

53. Trén Power supply, diéu chinh dién 4p tir tir sao cho cong suét tac dung duoc
hién thi trén dong ho C giam dén gia tri zero. Trong khi thao tac diéu chinh quan
sat gia tri mémen dugc hién thi trén dong ho T.

Luc nay, Mdy phat ¢ trang thai "floating"( tirc khong cung cap cong suit tac dung
|an cong sudt phan khang cho ludi dién). May phat 1ay nang luong tir dau dé thang
luc ma sat?

0 Phai 0 Khong

54. Trén Power supply, diéu chinh dién ap tir tir hét c& vé phia nguoc chiéu kim
dong ho. Trong khi lam diéu do, quan sat cong suat tdc dung, mémen va toc do
may phat dugc chi trén dong ho C, T, N.

Mo ta dicu gi xay ra

55. Trén Power supply, van num diéu chinh dién 4p ctng chiéu kim dong hd dén
khi gia tri trén dong ho T chi -1.0Nm. Lic nay, may phat cung cap cong suat tac
dung dinh muc cho ludi dién.

Trén may phat, diéu chinh tir tir nim EXCITER dén vi tri MAX dé g1a taing dong
kich tur, trong khi diéu chinh quan sat cong suét tac dung, cong suat phan khang,
moémen, va toc do dong co dugc hién thi trén dong hd C, A, TvaN.

Mo ta dieu gi xay ra.

C6 phai may phat cung cap cong suat phan khang cho ludi dién khong?
0 Phai 0 Khong

56. Trén may phat , diéu chinh nam EXCITER den vi tri MIN dé giam dong dién
kich tir, trong khi diéu chinh quan sat cong sudt phan khang dugc hién thi trén
ddng hd A trén man hinh Metering.

Mo ta dicu gi xay ra
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C6 thé diéu chinh dong kich tir sao cho hé s cong suét ctia may phat xap xi 1

khong?
0 Co 0 Khong

57. Tat ngudn cung cip va vin nam Liéu chinh [ién ap hét cé vé phia ngwoc

chiéu kim [ 0ng hd. Thao hét diy din.

PHAN IV: KET LUAN

Y ou observed that a three phase synchronous generator produces three sine
wave voltages that are phase shift by 120° from each other. You saw that
decreasing the synchronous generator speed decreases the amplitude and
frequency of the sine wave voltages. You observed that decreasing the field
current of the synchronous generator decreases the amplitude of the sine wave
voltages. You plotted a graph of the synchronous generator output voltage versus
the field current. This graph showed that the synchronous generator starts to
saturate when the field current exceeds a certain value. This graph also showed
that the synchronous generator produces voltages even when the field current is
zero because of the residual magnetism in the rotor. You plotted graphs of the
synchronous generator output voltage and frequency versus speed. These graphs
showed that the output voltage and frequency are proportional to the synchronous

generator speed.

You obtained the voltage regulation characteristics of a three phase
synchronous generator. You observed that the output voltage decreases as the
output current increases when the synchronous generator supplies power to either
a resistive or inductive load. You saw that the output voltage increases as the
output current increases when the synchronous generator supplies power to a
capacitive load. You found that the voltage regulation characteristics of the
synchronous generator are similar to those of a single phase transformer because

the equipvalent circuit is almost the same for both.

You observed that the output voltage and frequency of a synchronous
generator change whether a resistive, inductive or capacitive load is connected to
the output. You observed that resistive loads have a greater effect on frequency
than inductive and capacitive loads. Y ou found that maintaining the frequency and
output voltage to the nominal values, when the load changes, is rather difficult to
achieve manually. This is because both the speed of rotation and field current of
the synchronous generator must be adjusted to correct the changes in frequency

and voltage.

Y ou synchronized a three phase synchronous generator with the ac power
network. You observed that varying the torque at the generator's shaft varies the
amount of active power exchanged between the generator and the ac power

network.
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