Bai 11
THi NGHIEM
DONG CO KHONG PONG BO 3 PHA ROTOR LONG SOC

A. MUC TIEU
Hoc xong bai ndy sinh vién ¢é khd nang:

- Xdc dinh duge thong s6 dinh mi¥c vi quy trinh van hanh dong
cd khong dong bd 3 pha rotor 16ng séc.

- DAu day van hanh ddng cd khong dong bd 3 pha rotor 16ng séc¢.

- Xay dung dac tinh cho cic phutung phdp khdi dong mém va cdc
dac tinh khéng tai ctia dong cd Ip =t (Uy), Cos @ =f (Uy), Py =f (Up).

- Xdc dinh duge ¥ng dung clia déng co khong ddng bd 3 pha
rotor 1dng sdc.

B. THIET Bl THi NGHIEM

STT Chiing loai — qui cdch k§ thudt rSé'lzta‘ng Ghi chii
1 |Modul ACAV-3 1 bd
2 |Modul CB 3 pha 1 bd
3 Modul CTX 1 bd
4 |Ampe kep ' 1 cét
5 |Tocké 1 cdi
7 |Modul 3 phase Power supply 1 bd
8 [Modul 1 phase Power supply 220V 1 bd
9 [Variac 3 pha 1 cdi

_10 VOM I cdi
11 |Podng cd khong déng bd 3 pha rotor 1dng séc |1 bo
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C. KIEN THUC LIEEN QUAN
I. SO BO NGUYEN LY DAY QUAN STATOR PONG CO

- DAy quin stator dong cd xoay chi€u 3 pha ¢6 3 cudn gidng nhau
dac 1éch nhan 120" trong khong gian: A— X, B - Y, C - Z (hinh 11.1).

- Khi vin hanh & diéu kién dinh mic, ddng cd ¢6 thé lam viée &
¢h€ d6 sao (Y) hodc ché do tam gidc (A) thy theo dién dp ngudn.

A B C

X Y z

Hinh 11.1. Ddy quén stator dong co khéng dong b

3 pha rotor long séc

I1. CAC PHUONG PHAP KHGI PONG MEM CUA PONG CO
- Dong dién khdi dong tryc ti€p dugc tinh theo biéu thdc sau:
UI U} UI

= 1 =L =Zia) 1L
VR + R (X, +X,) JR+X) Z,

1

Trong d6: _
+ Ry, X;: Dién trd va dién khing ddy quéan stator.

+ Ry, Xy’: Dién 3 va dién khdng diy quén rotor dd quy déi vé
stalor.

+ R, =R, +R.:Dién ud ngin mach cia ddng cd
+ X, =X, +X’,: Dién khdng ngdn mach cda dong cd
+ Z, =R + X : T6ng trd ngdn mach cta ddng cd

+ U, : Bién 4p ngudn ndi vao day quan stator
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- Vi Z, wong ddi nhd, nén khi khdi dong cuc tiép, tai thdi di€m
khdi dong (/, #0:n=0) dong cd lam viéc § ché 40 ngin mach day
quén rotor (tuong 1« nhu ngdn mach thit cdap mdy bién dp). Do d6 dong
dién khdi ddng gip 4 — 7 lAn dong dinh mic.

- V6i cde dong cd ¢6 ¢ong sudt trung binh va 16n (1 3kW trd
1&€n), thudng khi vdn hanh phai dp dung cdc phuong phdp khdi déng
mém d€ gidm dong khdi dong.

1. Khéi dong sao (Y) — tam gidc (A)

- Phuang phdp nay chi thyc hién dugce khi ddng co van hanh dinh
muc & ché 49 tam gidc (dién dp nguén bdng voi dién dp dinh muc cia
dong co & ché db 1am gidc).

- Trong hinh 90, khi khdi dong cong tic chuyén sang vi trf W dé
ndi Y diy quin stator ddng c¢o. Khi td¢c 6 ddng cd dat khoing 80% toc
do dinh mdc, chuyén cong tic sang vi tri d d&€ ddng co lam viéc dinh
mifc § cheé do A.

- Bing phuong phdp nay, dong dién khdi ddong s& gidm di 3 lan
0 vdi dong khdi dong truc Gép.

I — Inm
nmY
3
A Nguon cung cdp
g
C
\d
w
d w
m_\
Day quidn stator va d

cong tdc chuyén doi sao - tam gidc

Hinh 11.2. S0 db nguyén Iy khéi dong sao — tam gidc
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2. Khéi dong qua bi€n dp ty ngiu

- Theo biéu thite [11.1], dong dién khdi dong (I,,) ty 1€ thudn
vdi dién dp ngudn (U,). Nén khi khdi dong & dién dp thip thi dong
khdi ding ciing sé gidm theo.

- Bi€n 4p wf ngdu (variac) ¢6 thé thay déi dién dp ngudn tr 0 —
380V. Bing phuong phdp nay, ndi diy quén stator ddng cd va phia thit
cip mdy bién 4p.

- Bat dién 4p thich hgp khi dong co khdi dong. Sau khi toc do
dat khodng 80% t6c¢ d6 dinh muc thi ngdt bi€n dp w ngiu va dua
ngudn trye 1i€p vao déng cd nhis rd le thdi gian (hinh 11.3).

Ngudn cung cdp

vy
3f 1 3] 1

A
B
Cc

i 53

l_: 3
)
x>
I
8]
1
=
2
Déng co

Hinh 11.3. S0 dé nguyén Iy khédi djpng qua bién dp ty ngdu

- Pién 4p stator lic khdi dong duge gidm xudng nhd cong tic |
va 2 doéng, trong khi d6 cong tic 3 m3. Sau mdt khodng thdi gian da
duge dat trude, cong tdc 1 vad 2 md ra va cong tdc 3 dong lai. Bing
phucng phdp ndy dong dién md mdy gidm di K, lin. Trong d6 K, 1a
ly sO bién dp.

!

4 U,
= ""_: = ! —_—
nm A K_ g ( U )

u 1
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D. QUY TRINH LAM THI NGHIEM

I. CHUAN BI TRUGC KHI LAM THi NGHIEM

Bude 1: Xic dinh muc tiéu bai thi nghiém.

Buge 2: Phin tich sd A6 nguyén ly cla bai thi nghiém, hinh 11.4

Butéc 3: Lua chon va kiém tra cdc thi€t bi thi nghiém cin thié€t theo so do.
Budce 4: Lip mach theo sd dd thi nghiém.

Bude 5: Ki€m tra ngudi mach dién da 1dp xong.

THI NGHIEM PONG CO KHONG PONG BO 3 PHA ROTOR LONG SOC

I

3 PHA
POWER b
SUIPPLY W

BATN 3PHA

Am
ACAV-3 p3 ¥

X — "F %.’.—
00—
BI% - B:
Y p=eBi'e
O %

. 4z A2
7 A ir.'-;‘\-}'..—

OAIAIL

e 1] B

o ("1 Clop—e

NI gN]
ghlIgN
1

Y- CTX- A
Ch,  .C2

Hinh 11.4. S0 dé thi nghi¢m déng co khéng dong bé

3 pha rotor long séc

Bude 6: Tit module CB3, Modul 3 phase Power supply trén ban thi
nghiém, va chuyén cOng tdc xoay CTX vé vi tri giTfa (off).

Bude 7: Béo véi gido vién dén kiém tra lai mach dién.

Bude 8: Déng CB 1 phase power suppy — 220V dé cip ngudn cho cdc

quat gié lam médt bién tr3 va chopper.

- Quat lam mat phai hoat déng sudt thoi gian lam thi nghiém.

IL. THIi NGHIEM KHO1 PONG SAO - TAM GIAC

- D€ chuy€n tlr ché& do sao sang tam gidc, s dung module CTX

Bugce 1: Xoay bi€n dp wy ngdu 3 pha (BATN 3 PHA) vé vi tri 0.
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Buidc 2: Bong 3 phase Power supply cip ngudn cho so cip may bién 4p.

Buidc 3: Diéu chinh bién dp tr ngiu sao cho phia dién 4p thifc cdp dat
220V (quan sdt trén ACAV- 3).

Budc 4: Chuyén cong tic xoay CTX vé vi tif sao (Y).

Buge 5: Bong CB3 cho déng cd khdi ddng. Ghi lai gid tri dong dién
khdi dong va dong dién xdc 14p.

Bude 6: Tit CB3 va chuyén cong tic xoay CTX vé vi trf tam gibe (A)

Budc 7: Béng CB3 cho dong cd khdi dong. Ghi lai gid tri dong dién
khdi déng va dong dién x4c lap.

Budc 8: T4t CB3, 3 phase Power supply va ghi lai k€t qua thi nghiém
vao bdng 11.1

Bang 11.1. Két quad thi nghi¢gm khdi dong sao — tam gidc

Ché& d6 khdi dong Uy
Sao (Y)

Inm Ixa’c lip

Tam gidc (A)

111I. THI NGHIEM KHOT DPONG QUA BIEN AP TU NGAU

Budgc 1: Chuyén cong tic xoay CTX vé wi tri sao (Y), BATN 3 PHA
vé vi tri 0, va tat CB3.

Budc 2: Péng 3 phase Power supply cip ngudn cho sd cAp mdy bién
dp va chinh BATN 3 PHA cho dién dp thit cap 1a 220V.

Budc 3: béng CB3 pha cho ddng cd khdi déflg. Ghi lai gid tn dong
dién khdi dong va dong dién xdc 1ap.

Bude 4: T4t CB3 va chinh BATN 3 PHA cho dién dp thd cAp 1a 260V.

Bude 5: Béng CB3 cho dong co khdi dong. Ghi lai gid i dong dién
khdi ddng va dong dién xdc lap.

Buiéc 6: Thuc hién tuong tr bude cdc buwde 18, 19, 20, 21 cho cdc cip
dién 4p 300V, 340V, 380V.

118



Bude 7:

T4t CB3, Chuvén CTX vé vi 1i off, tt 3 phase Power supply,
chinh BATN 3 PHA vé 0, va ghi k&1 gui thi nghiém vio bang
11.2

Béng 11.2. Két qud thi nghiém khéi djng qua bién dp 1 ngdu

Dién ép khdi déng K. Lim

Imc lap

220V

260V

300V

340V

380V

IV. THI NGHIEM LAM VIEC KHONG TAI

Buoc 1:

Budc 2:

Budc 3:

Buoc 4:

Buic 5:

Chuyén CTX d&€ & vi tri sao (Y), BATN 3PHA vé vi tri 0, va
tat CB3 pha.

Pong 3 phase Power supply ciAp ngudn cho so cap mdy hién
ap vh chinh BATN 3 PHA cho dién dp thi cdp la 220V.

boéng CB3 cho ddong ¢d khdi dong. Ghi lai gid tri khéng tai:

toc dd khong tdi (ny), dong dién diy khong 13i (Ip). cong snit

kKhong tdi (Py) va hé s8 cOng sudt khong tai (Cos o).

Thuyc hién tudng tu bude 3 cho cdc cip dién dp 260V, 300V,
340V, 380V.

Tit CB3, Chuyén CTX vé vi uf off, tit 3 phase Power supply,
chinh BATN 3PHA vé 0, va ghi k&t qua thi nghiém vao bang 11.3

Bang 11.3. Két qud thi nghiém khéng tdi

Gia tri khdng tdi | 220V | 260V | 300V | 340V | 380V

ny {rpm]

Iy [A]

Py {W]

Cos Do
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V.BAO CAO KET QUA THf NGHIEM (Theo miu)

1.

2
3
4,
5

120

Ho, tén sinh vién.

Tén bai thi nghiém.
Bang s liéu thi nghiém.
P4 thi cdc dic tinh.

Nhin xét va k&t luan vé thi nghiém.

nirpm}

uv)

Pa[W]

y 1o{A]



Bai 12
THI NGHIEM

pONG CO KHONG BﬁNG’Bf] 3 PHA
ROTOR DAY QUAN

A. MUC TIEU
Hoc xong bai nay sinh vién ¢6 khd ndng:

- Xie dinh duge thong sd dinh mitc va quy trink van hanh ddng
¢0 khong ddng bo 3 pha rotor day quan.

- Piu diy vin hanh ddng cd khong ddng bd 3 pha rotor diy quan.

- Xdy duyng dac tinh cho cdc phuong phip khdi ddng mém vi cic
dic unh cda dong co khi ¢o taj

- Xdc dinh duge ing dung clia dong c¢d khong ddng bo 3 pha
rotor diy quan.

B. THIET B) THi NGHIEM

STT Chiing loai — qui cdch k¥ thudt S6" ong | Ghi clui
I |Modul ACAV-3 1 bd
2 |Modul CB 3 pha | 1 bd
3 |Modul dién trd phu I bd
k 4 |Ampe kep ] cdi
5 |Tocké 1 cdi
7 Modul 3 phase Power supply 100
8 [Modul 1 phase Power supply 220V 1bo
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9 |Varac 3 pha l cdi

10 [VOM 1 cdl

[1 |T6 may dong cd khdng dong bd 3 pharotor | 1b6
diy gquin - mdy phit DC.

12 'Module chopper 1bd
13 |Module VRL - MF 1bd
14 |Module DCAC - 1 1bd

C. KIEN THUC LIEN QUAN
1. CAC PHUONG PHAP KHOI PONG MEM

1. Khdi déng bing cdch ndi dién tré phu vaoe diy quin rotor

Stator Rotor bién tr& pnu

Hinh 12.1. So db nguyén ly djpng co khéng dong bj rotor dily quin

- Moment cuc dai, M,,.. twong ¢ng vdi hé s3 trudt tdi han, 5, khi
khdi dOng qua dién 1ré nhu sau:

R.+R',

P — : [12.1]
VR +(X, + X )
Va
v -
M, =075p : _ (Nm) [12.2]
AR, AR +(X, + X )
- Moment ma3 mdy, M,,, tng véin = O va s = ] la:
M, =3p ViR, Ry ) (Nm) [12.3]

270, S[(R, + R+R), )+ (X, + X', ) |
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Mmax |.

; — s

0 Sih 1

Hinh 12.2. Pdc tinh moment theo dién tré phu
R =R+ Ry
- R,2h = R’g + R,pz

- Dong md mdy, [, tng vdin = O va s = | la:
U,

1, = -
\/(R, +R+R, ) +H(X, +X.)

(A) [12.4]

- Theo biéu thuc [12.4], khi thém dién rd vio mach rotor dong
dién md mdy s& giam. Dy 1a mdt trong nhlng bién phdp khdi ddng
mém thudng sit dung cho loai dong ¢ nay.

2. Khéi dong qua bién ap tir ngan

- Phuong phap nay thuc hién giéng nhu ddag c¢d rotor 16ng séc
(bai 11). N&i day guan stator vao s cAp may bién dp. diéu chinh dién
ap thich hgp d€ khdi ddng.

] U, .
lpn =22 =1, (2 )
nmpBa K_ nm ( U, )

u
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II. QUA TRINH NANG LUQONG
1. Bi€u d6 nang lugng

P

ar
13

f
Cong sudt dién l M,

-

P: = M}(,_\
F = 3111 cosg I

AP 8P

(4

AP,

Hinh 12.3. Bi€u do nang lugng ciia dong co khong dong bo

2. Cong sudt va tén hao cong suat

- Ton hao dong trén stator va rotor: t8n hao nay do dong dién
chay trong day quan stator va rotor tao nén. Trong dé

+ Tdén hao dong trén stator : AP, = 317 R, [12.5]
+ Tén hao déng trén rotor: AP, = 3I2R, =3I R'. = 3R,
+ Tdn hao ddng trén stator va rotor:
AP, = AP, + AP. =3I R, + 31 R,
AP, =31 (R, +R,)=3IR =37 R,
- Tén hao sdr: do dong tif r€ va dong dién Fuco tao nén:
AP, = Const
- Tén hao co: do ma sdt va lam mdt: AP, = Const

- Tén hao phu: 18ng hgp cdc t3n hao ma khdng roi vao mot irong
nhitng t6n hao di néu trén : AP, = Consre. .

o . 9
- Tong 16m hao cong sudr:

AP = AP, + AP, + AP + AR/. = AP, + AP,

Trong d6: 4P, = AP,, + AF,, + AP, = Const. Goi Ya 13n hao khong téi.
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- Cdng sudt dién tir: cdng suit chuyén ddi ning ludng qua khe hd
khong khi:

P,=P —(AP, + AP, ) =P, +{AP/ + AP, + AP,)
P“‘.’ :315R_‘ :3[5R.‘ __:A'P:‘
s s s

- Céng sudt co: cong suit quay rotor dong co:
Py =P~ (4P, + AR, + AP.) = P, + (AP, + AP, +) = P, — AP

P

Cur

=3/'§R';(i—1) = A’Dg(-j—_ 1)=(1-s)P,
s R}

. Codng sudt dau vao: cong suit dién md ddng cd tién thy ti budi:
P =P.+AP =P, +(AP, + AP, + AP.)=P, +(AP, + AP,,)
P,=\/}U,1,c0.s(p {12.6]
Trong d6: U,.I, 1a &ién dp va dong dién stator

cos@ i hé s§ cong suit cia dong co
- Céng sudt dau ra: cong suit co trén truc ddng cd:
P.=P~AP=F,, (AP, + AP, )= P, — (AP, + AP, + AP )
P.=P,—(sP,+ AP, + AP))-——(I -s)P, — (AP,

oef

+4P))
Po=(1-s)(P,— AP, —AP,)— (AP, + AP,)
Néu b3 qua t8n hao cd va tdn hao phu (4P, + 4P, =0), ¢6 thé
linh P, gan diing nhu sau:
P,=(l-5)(P,— 4P, - AP,)
P.=(1=5s)(P, - AF,~F,) [12.7)
P‘.‘

n

- Moment trén truc dong ¢d: M, = 9,55 [12.8]

Trong d6: P, 12 cdng suat dau ra trén truc ddng cd
n i 8¢ dd quay rotor

n,—n

P, =5%P,; §=

1z

n,
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D. QUY TRINH LAM THi NGHIEM

I. CHUAN BI TRUGC KHI LAM THi NGHIEM

Budc 1: Xac dinh muc tiéu bai thi nghiém.

Buiéc 2: Phan tich sd dd nguyén ly clia bai thi nghiém, hinh 12.4

Buidc 3: Luta chon va ki€m tra céc thiét bi thi nghiém cin thiét theo so dod.
Budc 4: Ldp mach theo sd dd thi nghiém.

Butge 5: Kiém tra ngudi mach dién di lip xong.

Budc 6: Tit module CB2 va CB3, Modul 3 phase Power supply va
DC Power supply trén ban thi nghiém, chuyén chopper vé 0
va VRL - MF vé max (100 £2), va tdt tat cd dién trd phu R;.

Bude 7: Bdo véi gido vién dén ki€m tra lai mach dién.

Buéc 8: Déng CB 1 phase power suppy — 220V d€ cdp ngudn cho cic
quat gid 1am mdt bi€n trd va chopper.

- Quat lam mdt phdi hoat déng suét thoi gian lam thi nghiém.

MAY PHAT MOT CHIEU KiCH TU BOC LAP
Choppet

pCAvi

Hinh 12.4. So dé thi nghi¢m djng co khong dong bj rotor diy qudin
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IL. THI NGHIEM KHO1 DONG QUA PIEN TRG PHU
Biide 1: Xoay bién dp tr ngidu 3 pha (BATN 3PHA) vé vi tri 0.
Bugc 2: Déng 3 phase Power supply cap ngudn cho sd cip mdy bién dp.

Budc 3: Diéu chinh bién ap tr ngiu sao cho phia dién dp thit cdp dat
380V (quan sar trén ACAV- 3).

Bitic 4: Bit cap thyd 5 cda dién tr3 pha.

Budc 5: Béng CB3 cho dong co khdi d6ng. Ghi lai gid tri dong di¢n
khdi déng, dong dién xdc lap va tdc dd 8n dinh.

Budc 6: Tit CB3 va bat tiép cAp thit 4 cla dién trd phu

Buwdc 7: Béng CB3 cho dong ¢d khdi ddag. Ghi lai gid tr1 dong dién
khdi dong, dong dién xdc lap va t8c d6 6n dinh.

Bude 8: Lam wiong wf budce 14, 15 cho cdc cdp dién tcd phuy con lai.

Bugc 9: Tit CB3 va ghi k&t qua thi nghiém vao bang 12.1

Bang 12.1. Két qua thi nghi¢m khéi dong qua Rp

4

Ry [£2]
Lom JA]

le&p [A]
n [rmp]

[I1. THi NGHIEM KHGJ1 PONG QUA BIEN AP TU NGAU

Bugc 1: Chuyén cic cong tic cia module dién trd phu sang vi tri ON
dé€ loai cdc dién trd ra khéi mach phan @ng.

Budc 2: Pong 3 phase Power supply cap ngudn cho so ¢dp mdy bién
4p va chinh BATN 3 PHA cho dién dp thi cap 12 220V,

Budgc 3: Bong CB3 cho dong cd khdi déng. Ghi lai gid tri ddone dién
khdi ddng va dong dién xdc lap.

Budc 4: Tic CB3 va chinh BATN 3 PHA cho dién ép thtt cAp l1a 260V.

Budc 5: B6ng CB3 cho ddng cd khdi dong. Ghi lai gid tri dong dién
khdi dong va dong dién xac 1dp.
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Bude 6: Thyc hién tedng o bude cac bude 18, 19, 20, 21 cho cdc cip
dién ap 300V, 340V, 380V.

Bugc 7: Tit CB3, tit 3 phase Power supply, chinh BATN 3PHA vé 0,
va ghi k€t qud thi nghiém vao bang 12.2

Bdng 12.2. Két qud thi nghi¢m khéi déng qua bién dp t ngdu

Pién dp khi dong | K,
220V
260V
300V
340V
380V |

Inm !x.(c lip

IV. THI NGHIEM BONG CO LAM VIEC V31 TAT
Butéc 1: Chuyén BATN 3 PHA vé vi tri 0, va tit CB3.
Bugc 2: Chuyén chopper vé 0 va VRL — MF vé max (100 £2).

Bude 3: Dong 3 phase Power supply cip ngudn cho sd cAp méy hién
dp va chinh BATN 3 PHA cho dién dp thit cdp 1a 380V.

Budc 4: Béng CB3 cho ddng ¢d khdi dong.

Budc 5: Péng DC Power supply va chinh chopper dé dién dp phdt ra
cia mdy phdt DC khodng 110V (doc trén DCAV - 1).

Bréc 6: Ghi lai caec gia tri Py, I, cosg (doc trén ACAY —~ 3), n cla
dong cd khong ddng bd twong tng vdi cdc gid tri dién trd i
100 2 - 50 L2 (vitri) cia VRL - MF.

- Trong qud trinh lam 1hi nghiém, néu dién dp mdv phdt giam

dudi 110V, thi didu chinh chopper dé dién dp phdt ra én dinh.

Buéc 7: Chinh VRL — MF vé& max (100 £2), t4¢ CB2, chinh chooper vé
0. 13t DC Power supply, chuyén BATN 3 PHA vé vi Iri 0, tit

CB3 pha, tit 3 phase Power supply, va ghi k&t qui thi nghiém
vao bang 12.3
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Bang 12.3. Két qua thi nghi¢gm khéong tai

T

VRL-MF | 10082 | 9042 | 8042

70 .82

60 &2

T

5042

n [rpm}

Iy [A]

P, [W]

Cos

P, [W]

M [N.m]

- Py va M, duoc tink theo cong thic | 12.7]) va [12.8]

- Vé duong ddc tinh lam viéc:

M:=f(n), Cosg = fin), P, = fin), P, = fin), Mo=f(P3).

V.BAO CAO KET QUA THi NGHIEM
1. Bo, t&n sinh vién.
2. Tén bai thi nghiém.
3. Béng s liéu thi nghiém.
4. Pb thi c4c dic dnh.
5. Nhéan xét va két qua

Mz[N.m]}

- n[rpm)
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Cosfi
~

g y nlrpm]
B (W] Pa(w]

0 > nirprr]
M2{A]

0 > P2[W]
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Bai 13
THi NGHIEM MAY BIEN AP 1 PHA

A. MUC TIEU
Hoc xong bai nay sinh vién ¢o khad ndng:

- Xdc dinh duge thoéag sd dinh mifc va quy trinh vin hianh mdy
hién dp 1 pha

- Piu diy van hanh may bién 4p | pha.

- Thure hién cdc thi nghiém khong tai, thi nghiém ngin mach trén
may bién 4p

- Tinh todn ki€m tra cdc thong s& mdy bi&n 4p

- Xdc dinh dudc ¢ng dung clia mdy bién dp 1 pha.

B. THIET B| THi NGHIEM

r

STT Ching loai — qui cdch ky thugt ISé'hlp‘ng Ghi chu
1 |Modul ACAV-3 1bo
2 |Modul CB 2 pha 1 bd
4 |Ampe kep 1 cdi

—
7 |Modul 3 phase Power supply . 1 b6
8 |Modul 1 phase Power supply 220V 1 bo
9 Variac 1 pha 1 cdi
10 [VOM 1 cdi
11 IM4y bién dp | pha cdch ly 1 cdi
12 |Module ACAV 1 1
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C. KIEN THUC LEN QUAN
1. THI NGHIEM KHONG TAT

\ 8

4114

@ H

o~

Hinh 13.1. So do thi nghi¢m khéng tdi MBA

Tir céc két qua do khong tai, k&t hgp vdi cdc théng 5 dinh mdc
cda mdy bi€n dp. chiing ta ¢ thé tinh cidc thong sd sau:
WU,

- Ty s6 bi€n dp: K =—-=—-
W, U,

- Dong dién khong tdi phin tram; ] % = I,. 100

Yum
Thong thuong gid tri nay khodng 3% - 10%
- Trong d6 74, 12 dong dién dinh mitc so cAp mdy bién 4p

- Téng trd khong tai: Z =R,+jX,=2+2,=2 =R, +jX

th

Khids: Z =Z =—1=—1d [13.1]
[() IU

e a ta A s F,

- Dién trd khong ta1: R, =R, =-1—(2’- (13.2)
O

- Pién khang khong tai: X, =X, =2 ~R} (13.3]

F, B
- Hé s cong sudt khong tai: Cosg, = = [13.4

v.i U,

Tdm ™" 0
Khi khiong tai mdy bién dp c6 hé s& cong sudt rdr thdp, tie 0,1 — 0,3
Trong d6 Uy, 12 dién 4p dinh mitc so cdp mdy bié€n ap.
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L. THI NGHIEM NGAN MACH

A ¥

-8

Hinh 13.2. S0 do thi nghi¢m khéong tai MBA

Tl cdc két qua do khdng tdi, k&t hop véi cdc thdng s6 dinh mic
cla mdy bi€n 4p, ching ta c6 thé tinh cédc thong s& sau:

100

- bién 4p ngda mach phan trim: U % =U .
N n H
{Jm

Thong thudng gid tri nay khodng 3% - 10%.

, P P
- Bién trd ngan mach: R, =L = [13.5]
l In ]]Jm
. u U
- Tong trd ngin mach: Z = —L=—= [13.6]
" ]n Ildm
- Dién khdng khong tdi: X = ,[Zi —Rf [13.7}
A - .. P P
- HE $0 ¢Ong suat khong tai: Cosp =——= . [13.8]

Ul U

" 1dm

Trong d6: R, =R +R, =R +K'.R, X =X, +X', =X, +K* X,

A’ v R ’ X
Néu xem R =R, =-" va X =X,=-
o2 2
Thi ching ta ¢6 thé tim dudc cac thdng s8 thit cAp khi chua quy d8i:
R' X'
— 2 3 — 2
SR e e
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D. QUY TRINH LAM THI NGHIEM
I. CHUAN BI TRUGC KHI LAM THi NGHIEM
Buac 1: Xéac dinh muc tiéu bai thi nghiem.

Buéc 2: Phan tich sd d5 nguyén 1y cda bai thi nghiém, hinh 13.3

cB2
p OA1 AZO] -
A A :
a :
1 phase pawer ACAV3
Suppy
X| x -I
cB2
No O ON1 N2pf . P
Brean aup 151 nga3u 1 Biedn aip calch by 1
pha pha

Hinh 13.3. So db thi nghi¢m mdy MBA I pha

Bude 3: Lita chon va kiém tra-cic thi€t bi thi nghiém can thiét theo ss dd.
Buidc 4: Lip mach theo sd dd thi nghiém.
Budc 5: Kiém tra ngudr mach dién d3 14p xong.

Buéc 6: Tit module CB2, Modul | phase Power supply va chinh bié€n
dp oy ngiu 1 pha (BATN |1 pha) vé 0.

Budc 7: Bdo vdi gido vién dén kiém tra lai mach dién.

11. THI NGHIEM KHONG TAl
Buoc 1: T4t CB2 va xoay BATN 1 PHA vé vi tri 0.
Buic 2: Bong | phase Power supply ¢Ap ngudn cho sd cAp may bién 4p.

Butde 3: Biéu chinh bién ip ty ngiu sao cho phia dién 4p thitc c4p dat
100V (guan sdt trén ACAV- 3).

Budc 4: Doc cac gid tri U)o, L, Pio, costig (quan sdt trén ACAV- 3) va
U20'
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Bu6e S: Lam tuong ty budce 3 va 4 khi 1an lugt chinh BATN | pha ting
1&n 30V mdi lan cho d&n 220V.

Bude 6: Xoay BATN | PHA vé vi tri 0, ghi két qua thi nghiém vao
bing 13.1

Bdng 13.1. Két qud thi nghiém khong tdi (Ugm = 220V)

U [V]

100

130

160

I

190

220

Lo [A]

Py [W]

casQuy

Uz [V)

111. THI NGHIEM NGAN MACH
Butéc 1: Xoay BATN 1 PHA vé vi tri 0.

Buoc 2: Bong CB2.

Bige 3: Chinh BATN | pha dé cho I, = LA (quan sdt trén ACAV- 3).

Bildc 4: Doc cac gid trl Uy, Py, cosfin (quan sdr 1rén ACAV- 3) va I,

Buée 5: Lam tuong tu bude 3, 4 khi 1an lugt chinh BATN 1 pha cho

dong ngin mach I, ting mdi 1an 0.3A cho dén 3A.

Budc 6: Xoay BATN 1 PHA vé vi trf 0, tit CB2, tdt | phase Power

supply va ghi k&t qua thi nghiém vao bang 13.2

Béng 13.2. Két quad thi nghi¢m ngén mach (14, = 3A)

Iln [AJ

1.0

1,3

1,6

1.9

2,2

2,5

2,8

UIn IV]

Iln [AJ

Pln [W]

COSP,
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V.BAO CAO KET QUA THI NGHIEM

1. Ho, t1én sinh vién.

[0

. Tén bai thi nghi¢m.
3. Bz’mg S(A)’ llél.) thi nghlém va tinh: R(), X(), Rn, Xn, R|, X1, Rz, X2.
4. DA thi cac dic tinh.

n

. Nhin xét v két

Po[W]
0 > 1ofA}
Pn[W)]
0 y InfA]
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Bai 14
THi NGHIEM MAY BIEN AP 3 PHA

A. MUC TIEU
Hoc xong bai nay sinh vién ¢6 kha ndng:

- X4c dinh duge théng sd dinh mife va quy trinh van hanh mdy
bién dp 3 pha.

- P4u day van hanh may bién dp 3 pha cho céc loai tai khic nhau.

- Thue hién cdc thi nghiém khong tai, thi nghiém ngidn mach trén
may bién 4p.

- Tinh todn ki€m tra cdc thdng s mdy bién 4p.

- Xdc dinh dugc Wng dung clia mdy bi€n 4p 1 pha.

B. THIET Bl THi NGHIEM

STT Chiing logi - qui cdch ky thudt 86 lugng | Ghi chit
1 |[Modul ACAV-3 2bo
2 |Modul CB 3 pha 1 bd
4 |Ampe kep 1 cé1
7 |Modul 3 phase Power supply 1 bd

i 8 |Modul ACAV 1 ' 1 b8
9 |Vanac 3 pha 1 cdi
10 |[VOM 1 cdi
1} {Mdy bi€n dp 3 pha cachly 1 cai
12 |Module tai ud 1 bd

_13 Module tai cam 1 bd
14 |Module tai dung 1 bo
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C. KIEN THUC LIEN QUAN
1. SO PO VAN HANH MAY BIEN AP 3 PHA
1. Cdu tao

Hiu hél cdc mdy bién dp dung dé€ phat va truyén nang lugng
trong nhitng hé théng dién 1a mdy bién dp 3 pha. Céac mdy bi€n 4p nay
¢6 thé dudc cau tao tif 3 miy bién 4p 1 pha k&t ndi lai (Hinh 14.1a).

Chiing ciing c6 thé dugc ciu tao bdi 3 cudn diy ciing quan chung trén
mot 181 sat (Hinh 14.03

) (O

o ©
Wy, Ws, W, Ws2
—
(o
\ J L J
ul
Wps Wsa
O—ty —°
k S/
a
g w
4 )\ \
o o —
f———
W i : W w §
" £ Py G ;
q p — "‘)
re— ‘v“
<“g 3
Ot o—I [o m— b
o~ [,
ws, 3P Ws, 4 s,
k N
/
b

Hinh 14.1. Céu tao mdy bién dp 3 pha
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2. PAu diy mdy bién 4p 3 pha

Cudn diy sd cap va thit cdp mdy bién dp 3 pha déu cd hai cdch
ddu 1a sao (Y) va tam gidc (A). Do dé mét mdy bién p 3 pha ¢6 céc
cich diu nhy sau:

2.1. Pdu sao - sao (Y-Y)

1 | _([
=
a b
Hinh 14.2. Mdy bién dp 3 pha déu Y-Y
2.2. Pdu sao — tam gidc (Y- A)
A B C

W5 Ws2 Uy,
c
b

Hinh 14.3. Mdy bién dp 3 pha déu Y- A
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2.3. Pdu tam gidc — tam gidc (A - A)

A R C
A a 3
Uy v
B lﬁ # b
Wp, Wiy \7/ a p» ¢
C c
a b
Hinh 14.4. Mdy bién dp 3 phaddu A - A
2.4. Péu tam gidc - sao (A -Y)
A B c
A a
B b
a b c
Lur Uiy
C c

Hinh 14.5. Mdy bién dp 3 phaddu A-Y
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IL. XAC PINH THONG SO MAY BIEN AP
1. Thi nghiém khéng tai

»

w

|

d11b

Pea

Hinh 14.6. S0 db thi nghi¢m khéng tdi MBA

TU cdc k&t qui do khdng tdi, k€t hgp vai cdc thdng s& dinh miic
clia mdy bi€n dp, ching ta ¢6 thé tinh cdc théng s6 sau:
WU,
- Ty s8 bi€n dp: K =—=—1
W, U,

100
- Ddng dién khong tdi phan tram: I, % =1,,—

1dm
Thong thiong gid tri nay khodng 3% - 10%.
- Trong d6é 14, 12 dong dién dinh mic sd cAp may bién 4p

- Téng wd khong tdi: Z, =R + jX,=Z +Z,=Z, =R +jX,

U
Khidé: Z,=2Z, =l [14.1]
\/—1() \/_10
P .
- bién tr3 khong tdi: R,=R, = 312 {14.2]
- Dién khdng khong 13i: X, =X, =Z - R} [14.3)

. . P P
- Hé s6 cong sudt khong tai: Cosg, = N3 ¢ = N . (14.4]
U.l U
170

amlo
Khi khéng tai mdyv bién dp c6 hé s6 cong sudt rdt thap, tix 0,1 - 0,3.
Trong d6 U4y 12 dién dp dinh midc sd cdp may bién 4p.
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2. Thi nghiém ngdn mach

Oa0
e e @

Ea

Hinh 14.7. So do thi nghi¢m khong tai MBA

Tir cdc két qud do khong tai, két hgp vdi cdc thong sd dinh miic
clia mdy bi€n 4dp, chiing ta ¢6 thé tinh cdc thong sd sau:

- Dién dp ngdn mach phin trim: U % =U. R
1dm
Théng thudng gid tri nay khodng 3% - 10%.
P
- Pién trd ngdn mach: R = £, =—2 [14.5]
““32 3L

Tong trd ngdn mach: Z = U. [14.6]

. a !
J_ 31 V3,

- Bién khing khong tdi: X, =Z’ - R’ [14.7]

. . 14 P
- H¢ 56 cOng suat khong tdi: Cosg, = \/_ = r" [14.8]
U I n !Mm

| S
- Dong dién dinh mife: 7, = % ' [14.9]
U

Trong d6: R =R +R', =R +K2.R1; X =X+X', =X +K*X,

> X
Néuxem R =R’, = vi X, =X',=—=%

2
Thi chiing ta ¢6 thé tim dudc cdc thong sd thit cip khi chua quy déi:
R', X',
R, == i X,=21
K* K*
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III. MAY BIEN AP LAM VIEC VOI TAI POI XUNG
1. Dién dp thi cAp MBA

< He sl K =t e
Li: e

dm

Jdin 2dm

- Tén hao dién dp: AU%=K,.(U_%.cosg +U  %sing,) [14.10]

+ Néu tdi mang tinh cdm (tdi chdm pha), thi ¢, > 0. Khi d6

sing >0,

+ Néu tdi mang tinh dung (tdi sdm pha), thi @ <0. Khi do

sing, <0.

- BPién dp thi cip: U, =0, —Al

[14.11]

2

L1 Ral1

Hinh 14.8. Véc to di¢gn dp MBA cham pha

) Ui
/’-’—:‘ J .\-nli
U' Ll-—-—'
11 2 Rils
(a)
Iy
{h)

Hinh 14.9. Vecto di¢n dp ciia mdy bién dp cé tdi tring pha (a)
va tai som pha (b)

143



2. Hi¢u sudt MBA

ﬂzizL [14.12)
P P+K'P +P

2 tn 0

D. QUY TRINH LAM THi NGHIEM
1. CHUAN BI TRUGC KHI LAM THi NGHIEM
Buédc 1: Xac dinh muc tiéu bai thi nghi€ém.

Buéc 2: Phan tich sd dd nguyén ly ciia bai thi nghiém, hinh 14.10

Hinh 14.10. S0 dé thi nghi¢m mdy MBA 3 pha

Bude 3: Lita chon vi ki€m tra cdc thiét bi thi nghiém cin thiét theo sd do.
Buidc 4: Lip mach theo sd dd thi nghiém.
Butoe 5: Kiém tra ngudi mach dién di 1dp xong.

Buée 6: Tit module CB1, CB3, Modul 3 phase Power supply va chinh
bién dp t ngdu 3 pha (BATN 3 pha) vé 0.

, . L . N ) ) . “ A
Buge 7: Bdo vai gido vién dén kiém tra lai mach dién.

II. THI NGHIEM KHONG TAI
Bude 1: T4t CB3 va xoay BATN 3 PHA vé vi trf 0.

Budc 2: Péng 3 phase Power supply va CB1 cdp ngudn cho so cip
mdy bién 4p.
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Bigce 3:

Piéu chinh bi€n ap ¢ ngiu sao cho phia dién dp tha cdp dat
220V (U, =220V) (quan sdt trén ACAV- 3).

Buioe 4: Boc céc gia tri U g, Lig, P, costiy, (quan sdt tréen ACAV- 3) va Us,.

Budc 5:

Buioe 6:

Lam tudng tu budc 3 va 4 khi 1an lugt chinh BATN 3 pha tang
1én 40V mdi lin cho dé€n 380V.

Xoay BATN 3 PHA vé vi tri 0, ghi k&t qua thi nghi¢m vio
bang 14.1

Bdng 14.1. Ké1 qua thi nghiém khéng 1di (Uy,, = 380V)

U, v

220

260

300

340

380

Ly [Al

Pio [W]

COS®yo

‘ Uz (V]

1. THi NGHIEM NGAN MACH

Buic 1:
Budce 2:
Buoce 3:
Buldc 4:
Budc 5:

Buéde 6:

Xoay BATN 3 PHA vé vi tri 0.
Pong CB3.
Chinh BATN 3 pha d€ cho 1,

1A (quan sdt trén ACAV- 3).
Doc cac gii tri Uy, Pia. cosfiy, (quan sdt trén ACAV- 3) va Iy,

Lam wong wf budc 3, 4 kbi 1an lugt chinh BATN 3 pha cho
dong ngin mach I, ting mbi 1an 0,3A cho dén 3,5A.

Xoay BATN 3 PHA vé vi tri 0, tit CB3, tdt 3 phase Power
supply va ghi két qua thi nghiém vao bang 14.2

Bang 14.2, Két qua thi nghi¢m ngdn mach (14, = 4A)

Iin [A]

1.0 13 | 1,6 | 1,9] 22 | 25 | 28 | 3.

U]n IV]

[ln [A]

Py (W]

COSPy
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V. THI NGHIEM MBA LAM VIEC TAI PO1 XUNG
1. Tai trg

Butge 1: Tat 3 phase Power supply, CB1, CB3 va xoay BATN 3 PHA
vé vitri 0.

Buiée 2: N6i 13i ird vao tht cAp MBA, hinh 109.

: Power ACAV3

1 nsupply BATN3PHA .

Hinh 14.11. So do thi nghiém mdy MBA 3 pha cé tai

Buoc 2: Péng CB3.

Buéc 3: Chinh BATN 3 pha dé cho dién dp thit cap 1a 380V (U, = 380V)
(quan sdt trén ACAV- 3).

Budc 4: Doc cac gia 1 Py, U,, Py, I; khi bdt CB1 cda tdi trd 1én ON
(Rui = 80Q) (quan sdt trén ACAV- 3).

Bude 5: Lam wong te budce 4 khi 1an lugt bat cdc CB2 (Ry, = 160Q),
CB3 (R;;i =240Q) 1&n vi tri ON.

Buéc 6: Xaay BATN 3 PHA vé vi tri 0, tit CB3, 14t 3 phase Power
supply va ghi k&€t qua thi nghiém vao bdng 14.3

Béng 14.3. Két qua thi nghigm véi tdi rd

Rui [Q] 80 160 240
LIA]
U, [V]
P, (W]
P, [W]
n (tinh)
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2. Tai cam

Thyc hién tuong tu nhu cac bude 1 dén bude 6 cia tdi trd cho tdi

cam va ghi k€t qua vao bing 14.4.

3. Tai dung

Thuc hién twong 1y nhir cdc bude 1 d&n bude 6 cla tdi trd cho tai

dung v ghi k€t qua vao bang 14.5.

Bdng 14.4. Két qua thi nghig¢m vdi tdi cam

L{mH] 7 150 | 241

L, (A]

U. V]

P [W]

P; [W]

n

Bang 14.5. Két qua thi nghi¢m véi tdi dung

C [WF] 1S 30 o 4s

[; (A]

U, VI

P, [W]

P, (W]

n

- Hiéu sudt mdy bién dp v duoc tinh theo cong thite [14.12]

V.BAO CAO KET QUA THI NGHIEM

1.

2
3.
4

Ho, tén sinh vién,

. Tén bai thi nghiém.

Bang $0 liéu thi nghiém. va tinh: R, Xo, Ry, Xu, Ry, X1, Ry, Xo.

. P& thi cac diic tinh,

. Nhin xét va két
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PolW]

10[A]

4

U2[V)

~r

1[A}

 U[A]
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Bai 15

THI NGHIEM
MAY PHAT DIEN XOAY CHIEU BONG B0

A. MUC TIEU

Hoc xong bai nay sinh vién cé khd nang:

- Xdc dinh dudc thdng s0 dinh mdc va quy trinh van hanh mdy
phdt dién xoay chiéu dong bd.

- Pau diy van hanh mdy phat dién xoay chiéu déng bd vdi cdc
loai tai khdc nhau.

- Xay dung dac tinh khong tai, dac tinh tdi cia may phat.

- Xdc dinh duge ing dung clia mdy phadt trong cong nghiép.

B. THIET B| THi NGHIEM

STT| Chiing logi — qui cdch ky thudt $6 lugng | Ghi chzi_
1 |Modul ACAV-3 1 hd
2 |Modul CB 3 pha 1 bd
4 |Ampe kep I cdy
7 |Modul 3 phase Power supply 1 b6
8 [Modul DCAV 1 1bd
9 |Module chopper 1bd
10 [VOM 1 cai

__1 I {Module DC Power supply 1bd
12 |Module tai tro 1 bo
13 |Module tai cam 1 bd
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T
Module tai dung

14 1 bd
15 |Modul 1 phase Power supply 1 bd
16 |Module Bién tin 1 bo
17 | T8 mdy phat — ddng ¢d 1 b6
18 |Toc ké 1 céi
19 |Tan s8 k& 1 cai

C. KIEN TRUC LIEN QUAN
I. MAY PHAT LAM VIEC KHONG TAI

1. S¢ @6 mach dién tugng dudng ctia mdy phat

150

@

mach kich tu

iXs R,
mach phdn ing phaf

®

1Xs R,

mach phdn ung pha 2

- +
LA 3 ~o

VY AN o+
1 Xs R,

mach phdn ung pha 3

L0 -

Hinh 15.1. Mach di¢n tuong duong cria mdy phdt




2. Piac tinh khong tai
- Sttc dién ddng phét ra cia mdy phat ¢6 dany:
e,=E sinwt
e.=E, sin(wt—120")
e, =E,_sin(ax—240")
Trong d6:
+ E, =+2E : Bién d6 SPP (SPD cufe dar) (V]
+ E=444f WK, SDD hiéudung[V]
+ ¢ : Tu thdng mach kich 1y (Wb)

+ @ =2nf : Tin s6 géc [rad]
rl.]) A N N
+ f=——:Tan sd dong dién [Hz]|
f 0 g

+ n: Tdc dd quay rotor [rpm|
+ K, Hé s0 diy quan
- Theo biéu thic tinh SPP hiéu dung, thi SPP ty 1é thuan vé Y

thdng (4) va 8¢ d6 n. Nén néu git ¢d dinh n = ngy, va thay ddi 1 thong
biang cdch thay ddi dong kich tir thi dién 4p phat ra s& thay d&i. Tuong r
néu gitt dong kich 1Y ¢6 dinh I = Iy, va thay ddi tae dd rotor thi dién dp
phat ra cling s& thay di. Pudng dac tinh biéu dién Eq = f(n) vi E, = f(I)
duagc goi 1a dic 1inh khong 131, hinh 15.2,

1-'_f_ __________ —
|

r._ *;. -
L 4

Hinh 15.2. DBdc tinh khéong tdi ciia mdy phat
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I. MAY PHAT LAM VIEC VOI TAI POI XUNG
1. Bac tinh ngoai ctia may phit dong bd

- Pac tinh ngoai bi€u dién quan hé U = f(1), khi gilt ¢ dinh I, I,
cosfi, n. Tay thudce vao tinh chdt cda tdi ma dic tinh ngoai ¢6 dang
khiac nhay, hinh 15.3.

1k

L
- Al
\ 7( cosg =1 cosp =08 (dungi
Upm [--t------2 - _,;,N/— -
| \ osqr =1

,
/; )
' 4

[ P A I )

=
5

Hinh 15.3. Ddc tinh ngoai ciia mdy phdt

- D6 thay ddi dién dp cia may phat:

AU, % =E"Yam 109

dm

AU, % khodng tr25% dén 35%
_Giin dd dién dp cla mdy phat khi mang tai, hinh 15.4

E,

FXsIa

» »
> Lo -

14 v¢ ‘A RA
Hinh 15.4. Gidn do di¢n dp tai thuan trg
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(b)

Hinh 15.5. (a) Gidn dé di¢n dp tai tinh cdm, (b) tai tinh dung

2. Piic tinh diéu chinh clia mdy phat déng b
- Pac tinh diéu chinh bi€u dién quan hé I; = f(I), khi gilf ¢d dinh
U, cos, n. Thy thude vao tinh chat cla tdi ma dic tinh ngodi ¢6 dang
khdc nhau, hinh 15.6.
I, 4

cosyp =0.8 (cam)

llr" -------------------

0 %

Hinh 15.6. Pdc tinh diéu chinh cua mdy phdt
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D. QUY TRINH LAM THi NGHIEM
I. CHUAN BI TRUGC KHI LAM THi NGHIEM
Bude 1: Xac dinh muc tiéu bai thi nghiém.

Biutée 2: Phin tich sd d6 nguyén ly cla bai thi nghiém, hinh 15.7.

U i MAC3
3 phase © Bién
power e-X tin @
supply W
oL e
| —
Al Bl ¢C1
, ACAV3 I
B(“) TAI Al B2 #C2

S

[ ] Cral [Cral

Hinh 15.7. So dé thi nghi¢m mdy phdt dong by 3 pha

Buiée 3: Lua chon va ki€m tra cac thi€t bi thi nghiém cin thi€t theo sd dd.
Bude 4: Lip mach theo sd db thi nghiém.,
Budc 5: Kiém tra ngudi mach dién da ldp xong.

Budc 6: Tit module DC Power supply va ¢hinh chopper vé 0, tit
module 3 phase Power supply.

Budc 7: Bdo vdi gido vién dén ki€m tra lai mach dién.
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I1. THI NGHIEM KHONG TAT
Bude 1: Tit module DC Power supply va chinh chopper vé 0
Buige 2: Dong 3 phase Power supply cip dién cho ddng co s cip MAC3.

Budc 3: Chinh bi€n tdn d€ t8c dd déng co so c¢ip gilta ¢6 dinh &
n = 1450 {rpm).

Budjc 4: Pong DC Power supply cdp ngudn cho chopper.

Budc 5: Poc céc gid tri Iy vi Eq (quan sdt trén ACAV- 3) khi 1an lugt
dieu chinh chopper & cdc vitri 0. 2, 4, 6, 8, 10.

Buide 6: Chinh chopper vé ), it DC phase Power supply.
Budce 7: Chinh bié€n tan vé 0. tit 3 phase Power supply.
Bude 8: Ghi két qua thi nghiém vao bing 15.1

Bdng 15.1. Két qua thi nghiém khong tai, Ep = f( 1)

Chopper 0 2 4 6 8 10
L [A]
Eo [V] ’

V. THI NGHIEM MAY PHAT LAM VIEC TAI POI XUNG
1. Tai tré
Butoe 1: Bong 3 phase Power supply cip dién cho dong ¢d s3 cip MAC3,

Biige 2: Chinh bién tin d€ t6c do ddng co sO cip gita c6 dinh &
n = 1450 |rpm]. -

Bude 3: Dong DC Power supply cip ngudn cho chopper va diéu chinh
cho dong kich tif ¢4 dinh khodng 1,5A.

Bude 4: Bong CB ngudn ndi vao tai trd.

Budc 5: Poc cac gia tni 1va U cda tai (quan sdt trén ACAV- 3) khi lan
lugt déng cic L‘fi’p t3itr 1 d&€n 3 (80Q dén 240Q).

Buléc 6: Chinh chopper vé 0, tit DC phase Power supply.
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Budc 7: Chinh bién tin vé 0, tit 3 phase Power supply.
Budc 8: Tit CB (4i va ghi k€t qua thi nghiém vao bang 15.2

Bdng 15.2. Két qua thi nghi¢m vdi tdi tré

Rui [Q] 80 160 240
T[A]

U [V]

P W]

Q [VAR]
n (rpm]

- Trong qud trinh lam thi nghiém, néu t6c dd mdy phdt va dong
kich tx thay d6i thi diéu chinh bién tdn va chopper dé gii? cho 16¢ dj va
dong kich vie luén khong doi.

2. Tai cam

Thyc hién twong to nha cdc budc 1 d&€n bude 8 ciia tdi rd cho tai
cam va phi k€t qud vao bdng 15.3.

3. Taidung

Thyc hién tudng t nhu cdc bude 1 dén budc 8 clia (i trd cho (i
dung va ghi k€t qui vao biang 15.4.

Bang 15.3. Két qua thi nghi¢m véi tdi cdm

L[mH] 77 150 241
[({A] '
U (V]

P [W]

Q [VAR]
n [rpm]
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V.BAO CAO KET QUA THIi NGHIEM

1

t

Ln

Bang 15.4. Két qua thi nghi¢m véi tdi dung

C (pF]

15

30

45

11A)

U [V]

P[W]

QIVAR]

n {rpm]

. Ho tén sinh vién.

. Tén bai thi nghiém.

. Bing s& liéu thi nghiém.
. P4 thi cdc dic tinh.

. Nhin xét va két qua.
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Eo[V]

0
y lo[V]
Uv)
0
— [V}
P[W]
TQIVAII
0
>n[rpm]
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Bai 16

THi NGHIEM

HOA BONG BO HAI MAY PHAT
DIEN XOAY CHIEU

A. MUC TIEU

Hoc xong bai nay sinh vién co khad ndng:

- Xic dinh dugde diéu ki¢a va phuong phap hoa dong bo.

B. THIET Bl THi NGHIEM

Pau diy vin hanh hda ddng bo hai .y phit.

Piéu chinh ¢ d6. dong kich tif ctta hai mdy phat theo tai.

Xdc dinh duge tng dung caa hda dong bd trong cdng nghiép.

STT Chiing loai — qui cdch ky thudt So'lupng | Ghi chu
[ | Modul ACAV-3 2 b6
2 | Modul CB 3 pha 2hd
4 | Ampe kep 2 cai
7 | Modul 3 phase Power supply 2bd
8 | Modul DCAV 1 2bo
9 | Module chopper 2bd
10 | VOM 2cid
1 | Module DC Power supply 2bd
12 | Module tai trg 2bd
13 | Module tai cam 2bd
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14 | Module tai dung 2 bo
15 | Modul 1 phase Power supply 2bo
16 | Module Bién tan 2 bb
17 | T mdy phit — dong co 2bd
18 | Toc ké 2 cdi
19 | Tan s0 k& 2 cai

C. KIEN THUC LIEN QUAN
1. PIEU KIEN HOA PONG BO HAI MAY PHAT
1. So @6 nguyén ly

Generator l) S?j Load

Generator 2

Hinh 16.1. Hai mady phdt lam vi¢c song song

2. Piéo kién van hanh song song
1. Hai mdy phdt phai cung dién dp diy hiéu dung.
2. Thit ty pha clia hai mdy phai gidng nhau,
3. Gdc éch pha hai mdy phai giéng nhau.
4. Tan s§ cda mdy phdt ghép vao phéi cao hon modt it so véi tan

s& cia may dang chay.
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1. PHUGNG PHAP HOA PONG BO HAI MAY PHAT
1. Phudng phdp hoa biing dén

}._

Ve

Thiy tv pha abce

May phat 1 \

Thir tw pha ach

Ta

AN
N
P ¢ ) W4 \ W §
2

\ &
May phat 2 =
/ "
Caudao $1
®)

Hinh 16.2. Hoa déng by bdng phuong phdp den tdt

Phuang phdp nly sit dung béng dén mic song song véi cin dao
ndi mdy phat cdn hoa 1én hé thong (hinh 16.2). Quy trinh thyc hién
hda ddng bo nhut sau: ,

Buge 1: Xac dinh tht ty pha cda hai mdy phar.

Budc 2: DPiéu chinh toc dd cha mdy phdt can hoa dé cho tdn s dong
dién phdt ra cao hon mat it so vdi tin s8 dong dién cda mdy
phat dang lam viéc.,

Bude 3: Piéu chinh kich tr dé€ dién 4p phat ra clia may phat cin hoa
bang vdi dién 4p clia may phat dang van hanh,

Bude 4: Diéu chinh géc 1&ch pha trén cing mot pha gita hai mdy phat
trung nhau.
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(c)

e

D
>

AR

Hinh 16..3.
(a) Dang séng dién dp mdy phdt dang hoat dényg
(b) Dang séng dién dp mdy phdt can hoa
(¢) Dang séng dién dp hai mdy phdt sau khi diéu chinh dién dp

(d) Dung séng dién ap hai may phat sau khi diéu chinh géc léch pha

Buge 5: Dong ciu dao d€ hoa hai mdy phdt khi quan sat 3 béng déen déu
tdt. Vikhi d6 d9 léch dién dp giira hai hé théng bing khang.

2. Phuong phap ty hoa dong bd

Trong phuong phdp nay. théng qua viéc cho mdy phdt cin hoa
1Am viéc nhut mot ddng cd cdm ng khi k&t ndi vao hé thdng. Khi 46,
mdy phat sé& tw dong thi€1 14ap thd wf pha, tin s3, géc léch pha dién dp
theo hé théng (hinh 16.4). Quy trinh thuc hién nhu sau:
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Budc 1: N6i tdt cudn day kich ti cia may phit can hda qua mdt dién
ud R.

A

B

C

[ [F'[L

May phat

(=

Hinh 16.4. Phuong phdp ty hoa dong bé

Cubn kich W

Budc 2: NGi day quan stator clia mdy phat cin hoa lén i dién dé
mdy phat lam viéc nhu mdt ddng co cim tng cho d&n khi tdc
dd rotor gin bing t6¢c d6 ddng bé.

Budc 3: Béng ngudn vao cudn day kich tir cia mdy phdt cdn hoa dé
mdy phat chuyén sang lam viéc & ch& dd ddng bd va hoa lén
hé thong.

1. PIEU CHINH CONG SUAT P VA Q CUA MAY PHAT
1. Diéu chinh céng sut P

a. Truong hgp cong sudt cia mdy phdt hoa rdt nhé so véi cong
sudt hé thong (U = const va [ = const).
_ mUE; . mU* 1

-Tacod: P = sin® + ( ———L)sin20
X4

X, .
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- Khi gil Iy = conse, thi P = £(8), hinh 16.5. Trong d6 0 1a géc léch
gifra Ey va U.

Pa
) Pcb
\\\ 2
AARAE B
4 . :
I; b } t
b AR Pn 1
HYND T
1
o' it \L ) ! .
91 em \\ 62 9

Hinh 16.5. D6 thj biéu dién P = f(6)

- Nhir vdy, d€ diéu chinh P cia mdy phat thi phai thay 4di goc 0.

- O ché d6 1am viée xdc 1dp wng vdi mot goe O nhat dinh, cong
suit tdc dung P cia mdy phdt phéai can biing vdi cong sudt ¢d (rén truc
lam gnhay mdy phat.

b. Triomg hgp céng sudt cia hai mdy phdt tuong duong nhau

Trong trudng hdp ndy, gid st ¢ong suat cia hé thong 1a khong doi.
Do do, khi ting cong sudt tic dung cla mdy nay thi phdi gidm tuong
ng cong suit tdc dung cita may kia dé gift cho tin s& khong dai.
2. Diéu chinh ¢éng suat Q

a. Truong hop cong sudt cia mdy phdt hoa rdt nhé so vdai cong
sudt hé thong (U = const va f = const).

- D€ thay ddi Q. ta phdi diéu chinh dong kich tif cia may phat.
Khi d6 ta ¢ quan hé I = (1)) ¥ng vdi P = const nhu hinh 16.6.
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Y

Hinh 16.6. Pé thi bi¢u dién 1 = f(1,)

b. Truimg hgp cong sudt cia hai mdy phdf wong duong nhau

Trong trudng hgp nay, dé gilt cho dién dp hé thdng khong ddi
(U = const) thi ting dong kich tif cua may phdt nay phai giam tuong
tng dong kich tir cia mdy phat khic.

3. Pic tinh tin s§ — cdng suit tic dung va dién Ap ¢dng suit phan khing

- Khi cdng suit tdc dung tang lén thi t6¢c @) cia hé théng sé
gidm xudng (hinh 16.7). BJ sut gidm 8¢ 40 cla dong cd so cdp duge
linh nhu sau:

SD = o — "t\

Mn

X 100%

Vdi ny;: Toe d6 dong cd khi khong 131 [rpm]
ng: Tc.dé dong ¢ khi ddy tii. [rpm]

5 T
5_ oy
g ng hﬁ*
> |
: |
g |
3 |
= |
|
Y P Cang suat
P, kW

Hinh 16.7. Pdc tinh toc dp — cdng sudt tac dung
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- Khi tin s& dong dién clia mdy phat phu thudc vao t6c dd va s6
cuc (Y, thi cdng suat tdc dung diu ra cia may phdt sé phu thudc vao
tan sé dong dién, hinh 123 (56 cuc tix ctia mdy phdt la hiing so).

P =5,y fW
Trong d6: P = Cong suat tdc dung phdt ra ca may phat [W].
f.: TAn s& khi khong tai [Hz].
foys: TAn O cla hé thong. [Hz].

Sp: Hé s8 g6c clia dudng dic tinh tin s6 — cong sudt
tdc dung, hinh 16.8.

N fnl
ha
‘8’ Ja m
c t
J‘E l
(
)
|
o Pa Cong subt
P kW

Hinh 16.8. Ddc tinh tdn sé - cong sudt tic dung

4. Dic tinh dién ap — cong suat phan khing

Dién dp phit ra cda mdy phdt phu thudc vio tinh chit cda tdi
(hinh 16.9). Néu mdy phat cung cip cdng suit phan khdng thi dién dp
phdt ra (Vr) gidm, ngudc lai néu mdy phdt 1iéu thy cdng suat phin
khdng thi dién dp phétra (V) tang.

Pic tinh 1n s8 - cOng suit tdic dung va dién 4p - cdng suat
phian khdng rdt guan trong khi vin hanh hai miy phait song song.
Khong thé dieu khién coOng spit tic dung v c¢ong suit phin khing
ctia mdy phdt cung cap cho tdi. Tuy nhién, khi van binh may phit, d€
dit sin mot cong suat tic dung cé thé diéu chinh tin s8 dong dién
bang cach di€u chinh t8c do hé thdng va dé dit sin cOng sudt phin
khdng, 26 thé€ diéu chinh dién 4p bing cdch thay ddi dong kich tir.
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|
I
|
|
[
I

—Ql 0 Q[I Q
VAR tidu iy VAR cungesp

Hinh 16.9. Bdc tinh di¢n dp cong swdt phan khdng

D. QUY TRINH LAM THi NGHIEM

1. CHUAN BI TRUGC KHI LAM THi NGHIEM

Buace 1: Xdc dinh muc tiéu bai thi nghiém.

Biidc 2: Phin tich s dd nguyén 1y ciia bai thi nghiém, hinh 16.10.
Buoe 3: Lua chon va ki€m tra céc thiét bi thi nghiém can thiél theo sd d6.
Buse 4: L.ip mach theo s dd thi nghiém.

Budc 5: Kiém tra ngudi mach dién d2 13p xong.

Butge 6: Tat cac module DC Power supply va chinh cdc chopper vé 0.
tat cdc module 3 phase Power supply.

Bude 7: Bio véi gido vién dén ki€m tra 1ai mach dién.

I1. THf NGHIEM HOA PONG B0
Budéc 1: Tit module DC Power supply va chinh cdc chopper vé 0

Budec 2: Péng 3 phase Power supply cip dién cho ddng co sa cép
MACS3 ciia t6 mdy phat 1.
Budc 3: Chinh bién tin d€ tin s& dong dién cda mdy phdt | gilr cd
dinh & f, = 50 Hz.
167



Budc 4: Bong DC Power supply va chinh chopper dé dién dp clia may
phdt 1 gil ¢ dinh & 380V,

Bude 5: Bong 3 phase Power supply cidp dién cho dong cd sd cip
MACS3 ctia t6 may phat 2.

Bude 6: Chinh bi€n tdn d€ 1an s6 dong dién clia mdy phat 2 khodng
f2=51-52 H2:

Bude 7: Déng DC Power supply va chinh chopper d€ dién dp cua mady
phdt 2 bing vdi dién dp mdy phat 1.

Buide 8: Quan sit khi cdc béng dén trén bd hoa ddng bd tdt va ddng hd
dién ap chi OV, déng cong tdc dé hda mdy phdt 2 vio mdy
phat 1.

[

[CRE)
m
=
=
=

ulac-l LiaC.

N BETET [Taizim]  Eacez]l Ay phit Meypiiry [TRar ] [Tusie] [Tiess i

Hinh 16.10. So dé thi nghi¢m hoa dong by hai mdy phdt

I11. THi NGHIEM PHAN PHOI TA1 HAI MAY PHAT
Bude 1: TAt1at cd cdc tdi clia mdy phdt 2.
Butéc 2. Giit hé théng ¢d dinh dién 4p & 380V va tin s6 50Hz.
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Bude 3: Déng cip it nhat cho c3 t4i trd, tdi cdm, tdi dung vao 6 mdy
phat 1.

Bude 4: Ghi lai cdc 86 hén U, 1, P, Q, cosfi eia hai mdy phdt (quan sdt
1rén ACAV- 3)

Bude 5: Lam wong ty bude 3 cho hai cip tai con lai (quan sdt trén
ACAV- 3)

Budce 6: Ghi sd iéu vao bing 16.1

Bdng 16.1. Két qua thi nghiém dong tdi cho mdy phdt 1

Miy phit 1 Maiy phdt 2

MF TTU[V]I{A| [PIW]|Q|VAR||Cosfi|[U[V]|I|A]| [PIW]|QIVAR||Cosfi
Cap 1
Cap 2
"dp 3

Budc 7: Tat tat ¢ cdc tdi clla mdy phat 1.

Bue 8: Lam lai & bude 2 dén bude 6 cho tdi ¢ may phat 2 vi ghi két
qui vao bdng 16.2

Bdng 16.2. Két qua thi nghiém cho mdy phdt 2

Mady phit 1 Mady phiat 2
MF 21U[V][I[A] [P[W]|Q[VAR]|Cosfi|U[V]|I[A] |P[W]|Q[VAR]|Costi
Cip 1
Cip?2
Cip3

IV. THI NGHIEM PAC TiNH - P
Budc 1: Dattan sd cia mdy phdt 1 va mdy phdt 2 50 Hz, va chinh
kich tir cho hai 18 mdy déu & dién dp 380V.
Buéc 2: Bong cip thit nhit cha ¢d tdi R, L, C vao 6 may phdt 1 va 2.
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Budc 3: Git ¢8 dinh tin s6 cda t8 mdy phat 1 3 50 Hz, diéu chinh tan
s cla t& mdy phat 2 thay d6i tir 30Hz dén 60Hz.

Bude 5: Ghi lai cdc gid tri P, Q, cvia hai t0 mdy (quan sdt trén ACAV- 3)

Bugc 6: Ghi s& 1iéu thi nghiém vao bang 16.3.

Bdng 16.3. Két qua thi nghi¢m dic tinh f- P

f (Hz) 40 45 50 55 60

P1 W]

Q1 [VAR] |

P2 {W) \

Q2 [VAR] ‘

V. THI NGHIEM PAC TINHV - Q

Budc I: Dit tan s6 ciia mdy phat 1 va may phdt 2 § 50 Hz, va dién dp
day cia hé thdng 12 380V

Budc 2: Béng cip thit nhat cho cd 13i R, L, C vdo td may phdt 1 va 2.

Buide 3: Gitt ¢ dinh dién 4dp clia t6 médy phdt | 8 380V, diéu chinh kich fir
cla t6 may phat 2 d€ dién ap phat ra thay d6i tir 240V dén 400V

Budc 5: Ghi lai cdc gia tri P, Q cla hai t8 may (quan sdr trén ACAV- J3)

Budc 6: Ghi s5 1iéu thi nghiém vao bang 16.4

Bdng 15.6. Ké1 qua thi nghig¢m diic tinh Q - U

U [V] { 240 280 | 320 } 360 400

Pl (W)

Q1 [VAR]

P2 [W]

IQ2 [VAR]
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VI.BAO CAO KET QUA THIi NGHIEM

L

2
3
4.
5

Ho tén sinh vién.
Tén bai thi nghi¢m.
Bing s {i€u thi nghiém.

P4 thi cac dac tinh.

. Nhin xét va ket

UM
& 0 LN
Q1 [VAR] Q:VAR]
v
& 0 A Y
P1[W] P2[W]
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PHAN IIl

THi NGHIEM CO GIAO TIEP VA
MO PHONG MAY BIEN

(SU DUNG PHAN MEM LVSIM
EMS, LUDAM - EMS)

Fim Wiew OCptios Toos Heip

2i819| ole) K DO & b
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Bai 17
KHAO SAT, SU DUNG

CAC T‘HIIAE'T‘B! THi NGHIEM VA
PHAN MEM LVSIM - EMS

A. MUC TIEU
Hoc xong bai nay sinh vién ¢4 khd ndng:
- Xdc dinh dudc cong dung clia phan mém LVSIM - EMS.
- S dung dudc cdc cong cu cia phan mém LVSIM - EMS.

B. PHUONG TIEN, THIET B

Phuong tién, thi€t bi dling cho thuc hanh bao gdm:

STT| Chiing logi — qui cdch kj thudt |Sé'lugng| - Ghi chii

| |Mdy tinh s dung cho sinh vién| 4bd |S& luong cé thé
¢6 cai dit phan mém LVSIM -| . thay ddi tuy theo
EMS. ) phong thi nghiém.

2 |Mdy tinh chi s dung cho gido| 1bo
vién cé cai ddt phan mém LVSIM
- EMS.

3 |Mady chi€u Projector 1 céi
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C. NQI DUNG THUC HANH

1. GIGI THIEU PHAN MEM LVSIM - EMS

LVSIM - EMS la phin mém chay trén nén Window, sif dung dé
mo phdng hé thdng mdy dién cla Lab — Volt (EMS).

A\ LVSIM-EMS{Untitled)

D@@@@+;m!
o[ [o[BlolE]] [@

Hinh 17.1. Man hinh ddt cdc module thi nghi¢gm

Trong phin mém nay, cdc module st dung trong mo phong hoan
toan gidng véi cdc module vit Iy dung trong thi nghiém. Nh& d6, sinh
vién c6 thé 1am céc thi nghiém 40 dé ki€m tra cdc két qua thi nghiém
rude khi tén hanh cdc thi nghiém thuc trén md hinh vat ly. Cic
module trong phin mém dudgc dit trén mot man hinh dang panel do va
6 thé k&t ndi lai vdi nhau biing diy din theo m6t sd dd thi nghiém dé
ti€n hanh mo phdéng cdc két qud, hinh 17.1.

Trén man hinh thi nghiém c6 cdc thanh cong cu dé Iwa chon
thi€t bj thi nghiém, thi€t bi do, va thay ddi mau day k&t ndi, hinh 17.2
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7Y LYSIM-EMS(Untitled)

Fie Edit View Emliment Tools Options Help

| \

Cla s8 chon thiét

bi thl nghiém
|| md file LVSIM
lru fil
Sllin file Sen
@ || zoom 1dn \
~J|zoom nho \
4| ddnh ddu cic di€m két ndi YA
Bl chay metering E \
chay oscilloscope ALY
chay ché do phintichpha N\
|| chay ché d6 phdn tich séng hai SN\
chay visual wor 1
¢

b
Hinh 17.2.

(a). Chon thiét bj thi nghiém
(b). Chon cdc ché df hién thi két qud thi nghiém
(¢). Chon mau ddy két nbi

1. CAC MODULE THIET BI THi NGHIEM

D€ ldy cac module thi nghiém, vao cita s& Equipment trén thanh
¢ong cu, hinh 17.3.

- Data Acquisition Interface (D.A.l): B§ thu thip di li¢u.
Power Supply: Module ngudn.
- Load: Module téi.

- Transformer: Module mdy bién dp.
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Machine: Module may dién .
- Synchronizing Module: Module déng bd.
Blank Module: Module tréng,.

A LVSI-ENS ot thed)

e Bl Vew Equipment Toos Opbos Melp
e [aa Acguston Interface —
) g
Load
Trarvsf oraer
Maching
Syrehroneong Mocke

Hinh 17.3. Cita 56 ldy thiét bi thi nghi¢m

Tai ctta s6 Equipment, c¢in lay thi€t bi nao thi nhdp chudt trdi
vio cdc muc twdng ng sau d6 dat cdc thi€t bi vira 1ay vao panel.

» Data Acquisition Interface (D.A.Il): By thu thdp giit li¢u

A LVIF-IRSumimed)

Fie ER Vew Equomert Took Oplions Help

Hinh 17.4. B§ thu thap did li¢u
178



El, E2, E3: Po dién 4p (mic song song v6i dién dp can do, do
dudng va den 4m).

[1, 12, I3: Po ddng dién (mic ndi ti€p vdi tdi cdn do).
T: Po moment.
N: Po tdc dd.

» Power Supply: Module nguéon

Y LVSIM-EMS(Untitied)

1—2-3—N:Ngudn AC 3 pha 220/380V khodng thay ddi dién ép.
4—-5—-6-N:Ngudn AC 3 pha 0 - 2207380V thay ddi duge dién 4p.
7 — N: Ngudn DC thay ddi dugce dién 4p i 0 — 220V.

8 — N: Ngudn DC 220V khong thay déi duge dién 4p.

» Load: Cdc module tai
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Hinh 17.6. Module tai

» Transformer: Module mdy bién dp

Hinh 17.7. Module mdy bién dp
Module mdy bién dp | pha:
+ 1 = 2: Cudn day sd cdp (Ul =220V)
+3 -4 va5-6:Ciccudn day thi cap.
Module mdy bién dp 3 pha:
+1-2,6-7,11-12: Cudn diy sd cap
+3-5, 8- 10, 13— 15: Cudn day thi cip.
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» Prime Mover / Dynamometer: Module djng co so cap / thiét bi do
moment

A LVIIN DSt Masd)

Hinh 17.8. Module djng cd sd cdp / thiét bj do moment
Output T - N: Tin hiéu moment - t§¢c d0 dua ra b D.A.L
Input 1 - 2: Ngudn DC dua vao khi & ch€ do Prime Mover.
Mode P/ D: ch&€ d6 ddng cd so cdp / ch€ d) thi€t bi do moment.

» DC Motor / Generator: Module djng co / mdy phdt DC

| A LvsBEMsuniied)
File Edt View Equpment Tools Options Hedp

[ pai SRR ATOR

Hinh 17.9. Module dong cd/ mdy phdt DC
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1 - 2: Cudn diy phin (ng

Series 3 — 4: Cudn diy kich tX ndi ti€p

Shunt 5 - 6: Cudn day kich tir song song

Rheostat 7 — 8: Bi€n trd diéu chinh dong dién kich tr

» Synchronous Motor / Generator: Module djng co / mdy phdt
déng by AC

2 LVSIM-EMS(Untitied)
File Edt View Equipment Tools Options Help

! l aabicanst ottt ekl Bt i i e S g it 2 Mt Uy Ml A S e

Hinh 17.10. Module djng co / mdy phdt ddng by

1 —4,2-35,3- 6: Ba cudn day stator (tudng ing AX - BY — CZ).
DC 7 — 8: Cudn day kich .
Exciter: Bi€n trd di€u chinh dong kich t.

» Squirrel — Cage Induction Motor: Module djng co cam iing
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A LM Otakitied)

Hinh 17.11. Module déng cd cam ving

| —4,2-35,3 - 6: Ba cudn day stator (twdng iing AX — BY - CZ).

» Universal Motor: Module djng cod van ndng

Fie Edt VYew Eoupmers floss Cpoom e

Hinh 17.12. Module djong co van ndng

| — 2: Cudn diy phin tng.
Series 3 — 4: Cudn day kich tlY ndi ti€p
Compensating 5 — 6: Cu(n diy bu.

» Capacitor — Start Motor: Module djng co mét pha khoi djng
bang tu
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N AV LG ined) et . p

Hinh 17.13. Module dong co 1 pha khaoi djng tu

| — 2: Cudn chay (pha chinh); 3 — 4: Cun dé (pha phu).
4~ 5: Tu khdi dong; 6 — 7: Cong tdc ngédt tu

» Synchronizing Module: Module hoa dong bj

S LV O Red)

Hinh 17.14. Module hoa dong bé

I — 2 — 3: Noi1 vao ludi dién.
4 - 5 - 6: N&i vao mdy phit dién can hda.

» Blank Module: Module trong
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Hinh 17.15. Module hoa dong b
Ciac module ndy duge sit dung d€ 1ap vao cdc chd trdng wén
panel thi nghiém.
» Metering: Thiét bi do

= Metering - [Untitied) B - c|x

Fike View Data Options Tools Help
SRS 25 T He BUSem & ki ab-Yo/t*
W el SeerSoJl L[

0.00 |

Hinh 17.16. Man hinh thiét bj do
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» Ddy néi

Hinh 17.17. Ddy néi

El. E2, E3: Pdng ho hién thi dién ap

I1,12, 13: Pdng hd hi€n thi dong dién

PQS1, PQS2, PQS3: Bdng hd hién thi cong suit
T: Pdng hd hién thi moment

N: Bdng hd hién thi téc do

D. NGHIEM VY THYC HANH
- Tim hi€u phin mém LVSIM - EMS.

- Khdo sét cdc thi€t bi ¢6 trong phdn mém va cdc bude 1dy cdc
module ra panel thi nghiém.

- Khdo sit cdc thi€t bi thi nghiém trén md hinh vit Iy tuong Gng
va cdch sir dung.

- Bdo cdo két qua.

186



Bai 18
THi NGHIEM
MAY BIEN AP 1 PHA
BANG LVSIM - EMS

A. MYC TIEU
Hoc xong bai nay sinh vién cé kha ning:

- Thuc hién cdc thi nghiém khong tai, ngdn mach cho miy bi€n dp
} pha trén phan mém LVSIM.

B. PHUONG TIEN, THIET BJ

Phuong tién, thi€t bi duing cho thuc hanh bao gdm:

STT| Chiing logi - qui cdch ky thudt | S6 htgng ~Ghi chi

1 |May tinh st dung cho sinh vién| 4bo |S& lugng c6 thé
¢6 cai dit phdn mém LVSIM — thay ddi my theo
EMS. phong thi nghiém.

[ X8

Mdy tinh chd st dung cho gido! 1bd
vién ¢6 cal dit phin mém
LVSIM — EMS.

3 |MA4y chi€u Projector : 1 cdi
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C. NQI DUNG THi NGHIEM

I. THI NGHIEM KHONG TAI

1. S d6 thi nghiém khdng tai
110

u10| CV) u20

L 2 L 2

L O O

Hinh 18.1. Sa dé thi nghi¢m khéng tai mdy bién dp I pha

2. Quy trinh lam thi nghiém trén LVSIM

Bude 1: Tim hiéu sd d6 thi nghiém & hinh 18.1

Bude 2: Khéi dong phan mém LVSIM trén mdy tinh

Buide 3: Vo cita s6 Equipment d€ chon céc thiét bi thi nghiém, hinh 18.2

Bude 4: Chon mau diy va két ndi cdc module theo sd db thi nghiém,
hinh 18.3

l

Fla [ dew Cguprert Tock Oplons Heb

1

|

L =l 1
|4

Oleslelols] + |} |

wmEHZEEIEEE

> |G|©}6

Hinh 18.2. Bé'tri cdc module trén panel thi nghi¢gm
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Fis ESt Vew Equipment Took Options Help

|0 | ||| 4 |4 |

Hinh 18.4. Man hinh do két qua thi nghi¢m khéng tdi

Buge 5: Diéu chinh dién dp ngudn tir 0 — 220V (mdi lan 22V), ghi lai
gid tri U10, 110, U20 vao bang dif liéu trén man hinh thiét bj
do, hinh 18.14.

Bude 6: Xem lai k&t qua do & bang dif liéu trén man hinh thiét bi do
va luu lai két qud thi nghiém khong tdi, hinh 18.5.
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<+ Data Table - [Untitled]
File Edit VYiew Options Tools Help

EIEIQI i | §Is*i_| M

Tpest @]
.leW WXW WQNv )

1 022 020 0.002 0.00
27| 2258 1112 0.004 0.03
3 wms2 2208 0.004 008
4| 659 3287 0.005 018 |
75 | sa10 44.11 0.006 032
TB.| 1018 5044 0.007 0.44
7| 1235 128 o008 059
~8 | 1488 7383 0.008 077
8| 1838 80.94 0.009 097
10| 1853 9172 0.010 1186
T | 2132 10556 0.011 150

Hinh 18.5. Bang luu két qua thi nghi¢m khéong tdi

B Graph
Fie Edt View Options Took Helip

8 B0 2/ oo &

-
g
7ANAANAINAINSIANIDD

Hinh 18.6. Do thj biéu dién quan hé Py = f(Iy)



I1. THI NGHIEM NGAN MACH
1. So d6 thi nghiém ngin mach

o

Hinh 18.7. S0 dé thi nghi¢gm ngdn mach mdy bién dp 1 pha

2. Quy trinh lam thi nghiém trén LVSIM
Lam tong ty nhu thi nghiém khong tdi 1 bude 1 dén budc 5

Bude 6: Piéu chinh dién 4p ngudn d€ dong ngdn mach sd cip
I11n < 0,25 A (chia 10 lan), ghi lai cac két qud cia Uln, I1n, I2n.

Y LVSIN-EMS(Untitted)

. !

IF Bl 1 Lole (Gl

N ET

Hinh 18.8. Két néi cdc module theo so dé thi nghig¢m ngdn mach
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192

™. Metering - [Uniitied] - U
Fis View [ata Options Tools Heip

_lﬂlél?_@ o w&ﬂ Lms
I Y Y] __L e
“-'_H- -)l
" f __'|!_ s el _,._. '_'__, 3| ¥
— f

zZ= - e s
o -
e :_ 2.2 :-'_El-_ﬁ';:t;:__w_-;'_-"i‘—_—-,;: —
Diata Facords Asousieon [ 220Y-50Ke | Nomal Samalna Vindow =

Hinh 18.9. Man hinh do két qua thi nghi¢m ngédn mach

¢ Data Table - [Untitied]
File Edit view Options Tools Help

£1 H 2 |PQS1(E1M)
[ACKV) [ACKA) [ACKA) )
1 021 0.002 0.001 000
"2 | 512 0035 0.069 013
T3 | 1002 0.069 0137 049
4| 1220 0084 0.166 073
5 | 1454 0.100 0189 1.03
T8 | 1737 0120 0.236 147
7 | 1884 0130 0256 174
"8 | 207 0.145 0.287 247
T3 | 2408 0166 0327 284
10 | 2679 0185 0.384 351
11 | 204s 0.202 0.401 4.24
T2 | s 0218 0432 4.91

Hinh 18.10. Man hinh do két qua thi nghi¢m ngdn mach



B3 Graph
Flo Edt Vew Options Tocls Help

SEQ s Nomem & LobYfolc*

b

Cn

;
x
")")")"J‘l')")"!"l")-"l“l"l"!"!@")"?")ﬁ

Hinh 18.11. Dé thj biéu dién quan hé P, = f(l,)

D. NHIEM VU THi NGHIEM

- Thyte hién cdc thi nghiém khong tdi va ngdn mach trén LVSIM
- EMS.

- Dyra vao két qué thi nghiém tinh todn cdc thong s6 médy bién dp
Ro. Xo, Ry, Xy, Ra, X,

- Lam cdc thi nghiém khong tdi va ngdn mach rén mé hinh vit
1y turdng dng.

- Béo k&t qua thi nghiém thye hién trén phin mém LVSIM — EMS.
- Bdo k€t qua thi nghiém thuc hién trén mo hinh vat Iy tudng tng.

193



Bai 19

THi NGHIEM
MAY BIEN AP 3 PHA TAI
POl XUNG BANG LVSIM - EMS

A. MYC TIEU
Hoc xong bai nay sinh vién ¢d khd ndng:

- XAy dung cdc dac tinh khi may bi€n 4p lan lugt lam viée vdi
tdi R. L, C bing LVSIM —~ EMS.

- Thue hién dude cdc thi nghi€ém trén md hinh vat ly twong ung.
B. PHUONG TIEN, THIET BI

Phudng tién, thi€t bi diing cho thue hinh bao gdm:

STT| Chiing logi — qui céch k§ thugt | 56 hiong Ghichi |

1 (Mdy tinh s\t dung cho sinh vién| 4bd  |S6 lugng 6 thé

c6 cai dit phin mém LVSIM — thay d8i ty theo
EMS.

phong thi nghiém.

2 My tinh chd s dung cho gido| 1b6
vidn ¢é cai dit phin mém
LVSIM - EMS.

3 |Mdy chiéu Projector [ 1 cdi

C. NQI DUNG THI NGHIEM

1. SC PO THI NGHIEM
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Hinh 19.1. S0 dé thi nghi¢m mdy phdt AC dong b
IL. QUY TRINH THi NGHIEM THUAN TAI TR
Bude 1: Tim hi€u s dd thi nghiém & hinh 19.1
Brude 2: Khdi dong phan mém LVSIM trén m4y tinh

Buige 3: Vao cira s6 Equipment dé chon céc thi€t bi thi nghiém va chon
mau day k&1 ndi cdc module theo sd dd thi nghiém, hinh 19.2

Buddc 4: Bat cong it va chinh dién ép ngudn d€ dién dp pha khoang 220V.
Bitée 5: Lan lugt dong titng cap tdi vao mach thit cp.
Buddc 6: Ghi lai céc gid tri E. [, P 14n lugt ctia so cip va thif cip, hinh 19.3.

Y LVSI-EMS{Ontinted) s

Hinh 19.2. Két néi cdc module thi nghi¢m tai tro
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. Motenng - puntited] En

Fe Vew Date Dptns Toos Hep

m%ﬂm’s mﬂm Lobyolt®

Hinh 19.3. Man hinh do két qua thi nghi¢m khéng ta:
Bude 7: Xem lai bing két qua da lutu, hinh 19.4.

Fie Edt View Options Tools Help

=S| W (e IIJ E]_JM E

B e PGS (E1 m‘nasa €22)
acxy | (acen [M:m W:IA:
1| 2204 2192 o010 0.002 140 002
2 | 2198 N7 0.054 0.047 12 9,59
3 2191 2128 D148 D138 304 280
X | 2182 2053 0321 0313 667 609

Hinh 19.4. Bang két qud thi nghi¢m tai tro

Bude 8: V& dac tinh biéu dién cdc quan hé E; = f(L), I = f(Py), 1| = {(Py).
i wwn [- =l

Fie [t Vs Oeors lwch Mep

i
o
ﬁﬁﬁﬁﬁﬂﬂﬁﬂ1ﬂ!ﬂ7ﬂﬁﬂﬂni L

196



Hinh 19.5. Pdc tinh biéu dién quan hé 1, = f(P;) cua tdi tré

& Graph

Fie Edt Vew Options Took Help

re

File Edit View Options Tools Help

&l B0 2| Buselm & - fob el

V-dods

RKn

im

Hinh 19.7. Ddc tinh biéu dién quan hé I; = f(P;) clia tai tré
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1L QUY TRINH THi NGHIEM THUAN CAM
Ti€n hanh twong W nhy tdi thuin trd

2 LYSIM-EMS(Untitted)

Fle Edt View Equipmert Tools Options Help

s

e
> @ | o|E| 3

Hinh 19.8. Két néi cdc module thi nghiém tdi cam

4 Data Table - [Untitled]

File Edt View Options Tools Help

SRS kEI_L_JE*%* NEwEom &

“[past @ [Pes2 €212)
1450 IACKW ok | mom | o w
1 22 2201 0010 0.001 142 oo0o
2 27 2200 0.056 0048 249 087
3_ 2225 2198 0147 0139 388 173
4 2217 2168 0.338 0329 99 4.16

Hinh 19.9. Bang két qua thi nghi¢m tai cam
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ES Graph

File Edit View Options Tools Help

Eﬁll[ﬂl
Fle Edt View Optons Tools Help

4l B0 o) Nemom &
[TE

=t >

|
i

Hinh 19.11. Pdc tinh biéu dién quan h¢ E; = f(I,) ciia tdi cam
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Hinh 19.12. Pic tinh biéu dién quan h¢ I, = f(P;) cua tai cam

111 QUY TRINH THf NGHIEM THUAN DUNG
Tién hanh tudng tf nhu tdi thuin trd

Y LVSIH-EMS(Untitled)

Fie Edt View Equpment Tools Options Help I

PP ST 1S R

0| a[o]s| +] [

Hinh 19.13. Ké1 néi cdc module thi nghi¢m tdi dung



<" Data Table - [Untitied]

File Edt View Opbions Tools Help

EIEIQIEMM@EI

J PGST (E11) |Pas2 (E212)
e | ek lA_ch: - o)
1 1500 1492 0007 am1 o on4
2 1501 1435 0.03 0034 1.05 027
3 1501 14839 Dogs 0103 1.98 080
4 1503 1509 0233 0238 4 66 169

Hinh 19.14. Bang két qmi thi ng}uém tai dm:g

& cran
File It Vs Coform Yook Hel

Bl °) Bosom & Lob-Yolt

P
i
-

_I
L
Z
ﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁwwnnﬂﬁﬁﬁﬁ

Hinh 19.16. DBdc tinh biéu dién quan hé E; = f(I,) cua tai dung
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= B0 2] Moo & Lab-Yolt
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Hinh 19.17. Pdc tinh biéu dién quan hé I, = f(P) cuta tai dung

D. NHIEM VU THi NGHIEM
- Thite hién thi nghiém ddi vdi tdi R, L, C bling LVSIM - EMS.

- Xiy dung cdc dic tinh E, = f(I,), I, = f(Py), I, = f(Py) bing
LVSIM - EMS.

- Thuc hi€n cdc thi nghi€ém trén mo hinh vat ly tudng ng.
- Bao két qua thi nghiém thuc hién trén phan mém LVSIM — EMS.
- Bdo két qua thi nghiém thuc hién trén md hinh vt Iy tuong dng.
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Bai 20
THi NGHIEM
MAY PHAT DIEN AC DONG B0
BANG LVSIM - EMS

A.MUC TIEU
Hoc xong bai nay sinh vién ¢é khd ndng:

- Thi nghiém khong, ¢6 tdi va xdy dung cdc dic tinh khong i,
dic tinh ngoai cho mdy phit dién AC déng bé bing phin mém
LVSIM - EMS.

- Thi nghiém trén md hinh vat Iy wong ing.
B. PHUONG TIEN, THIET BJ

Phuong tién, thiét bi diing cho thue hanh bao gdm:

STT | Chuing logi - qui cdch ky thudt| S6 higng Ghi chii

| |Mady tinh stt dung cho sinh vién| 4.bd [S3 lugng c¢6 thé|

¢6 cai dat phan mém LVSIM - thay ddi 1y theo
EMS. phong thi nghi¢m.
2 |Mdy tinh chu sit dung cho gido| 1 bd
vién ¢6 cai dit phin mém
LVSIM - EMS.
3 |Mady chiéu Projector | cdi
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C. NOI DUNG THi NGHIEM

I. THi NGHIEM KHONG TAI VA XAY DUNG PAC TINH CO
KHONG TAI

Eq =f(If), =0, n = const.

A

Hinh 20.1. So do thi nghi¢m mdy phdt AC dong bo

Budc 1: Tim hi€u sd dd thi nghiém d hinh 20.1
Budc 2: Khdi dong phan mém LVSIM trén may tinh

Bude 3: Vao cita s§ Equipment d€ chon cdc thi€t bi thi nghiém va chon
mau day két ndi cdc module theo sd dd thi nghiém, hinh 20.2
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flle Edit View Eouoment Totls Oprons Help
u " _;-."\

|GlDl4:

* EoRE | | 1>

Hinh 20.2. Két néi cdc module thi nghi¢m khéng tai

Budc 4: Bit cong tdt ngudn, chinh bién trd kich tr vé 0, va déng cong
tdc kich ur.

Bude 5: Piéu chinh dién dp ngudn d€ mdy phédt quay 1500 rpm (dién
ap ngudn khong qud 150V).

Buée 6: Piéu chinh bi€n trd kich tit EXCITER tif vi tri Min dén Max
(chia déu 10 ldn). Sau d6 lan lugt ghi lai dong kich tY va dién
dp phdt ra clia mdy phat.

Fe vew Data Optrw Toch el

sleig ofc T W RSO 8 % . fob-Yelts

il s64.0 [

i = il e | -HJ-‘:,_IWW\IJ!'"

Acl- v | m i'_ v [l A
R TG :

_“#__.____." Al omed> e

[l { e | i
ARy ARy ARy
i mow )| misame |

0 B Prsemt s -_ Samora Winoow

Hinh 20.3. Man hinh do két qua thi nghi¢m khéng tai
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Bude 7: Xem lai bang k&t qua va vé dd thi biéu dién quan hé E; =
f(I¢), hinh 20.5.

<& Data Table - [Untitled]

File Edit Wiew Options Tools Help

=8| 1 2|8 Co

E1 " [
[ACIY) | [DCIA)Y
1+ | 2954 0.245
2 2511 0.246
3 281 8 0273
] 2928 0.306
5 303.2 0318
6 3278 0338
7 33822 0.383 vy Coia g
) =1
8 3389 0383 El = E,
g 356.2 0.412 i
10 | 3564 0.455

Hinh 20.4. Bing két qud thi nghi¢m khong tdi

ES craph EH

File Edt ¥iew Oplions Tools Help
[aﬁ-ga/t'@

£ED 2 mEmoim &

W E
I_‘;.
(L8]
n
e
i

[ pess
[ Pus2
[ mas
rs
tl -
[ Fm 1 “'
—a x
re

re

u

e

F

Sammple Nurnber

]
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Hinh 20.5. Pdc tinh biéu dién quan hé Ey = f(1 1)
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11. THi NGHIEM CO TAI VA XAY DUNG PAC TINH NGOAI

U= f(I), Iy = const, n = const.

1. Tai thudin tré
Budc I: Tim hiéu sg d6 thi nghiém c6 tai.

Bude 2: Vao cita s6 Equipment d€ chon module tdi trd két ndi cdc
module theo s d6 thi nghiém, hinh 20.6.

Buée 3: Piéu chinh dién dp ngudn d€ 13c dd6 mdy phét dat 1500rpm
(dién d4p ngudn khdng qud 150V), va diéu chinh bién trd kich
1t EXCITER vé vi tri Max,

Bude 4: Béng lan lugt 3 ¢ap tdi vao may phét va ghi lai cdc két qua
dong tdi va dién dp tdi.

Bude 5: Xem lai két qud va vé déc tinh U = {(T), hinh 20.9.

Edit view Equipment Tools Options Help

DY HAMOCMETER

T PEME MOVER T _'}_' SN
ATOR
sia b

Hinh 20.6. Két néi cdc medule thi nghi2m tdi R
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Hinh 20.7. Man hinh do két qua thi nghi¢m tai R

< Data Table - [Untitled]
File Edit View Optons Tools Help

381s) W

208

22 H BEEm S| mE
. 0 2 S
[ACKV) | [ACKA) [ [ACKA)
1 | 3848 0002 0483 =1
2 | 38 0.043 0473 El=U
T3 | 3s32 0.142 0,468 R2=1
4| 70 0258 0.462

Hinh 20.8. Bing ghi két qua thi nghi¢m tai R

Hinh 20.9. Bdc tinh biéu dién quan h¢ U = f(I) vdi tdai R




2. Tai thudn cam
Ti€n hanh wong ty cdc bude nhu tdi thudn trd

A LVSIM-EMS(Untitied)

Hinh 20.10. Két néi cdc module thi nghigm tai L

<> Data Table - [Untitled]

File Edit View Options Tools Heh
wlnlel EII a[m-i-l |

o). w-m lnc:_m o
3663 0.002 o487 | .o x 1l=1

360 4 0057 0479 |0 __:_Bl=U
328 0153 0472 | .: 12:1’
2784 0284 0.485 :

1
T2 |
K
e

Hinh 20.11. Bing ghi két qua thi nghié¢m tai L
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R Graph
Fie Ecit Yiew Optios Took Heo

5 B0 °| Bomem & Lab-Yolt*

-
L,l
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Hinh 20.12. Pdc tinh biéu dién quan h¢ U = f(I) véi tai L

3. Tai thufin dung
Ti€n hanh twong ¢ cdc bude nhu tdi thudn trd

|

Hinh 20.13. Két néi cdc module thi nghi¢gm tai C
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% Data Tabie - [Untitted]

Fie Edit View Options Tools Help

1

2| a7 oow o3 | U=l
3| 335 ones oms | BEl=U
4 | 3 0202 0386 =1

Hinh 20.14. Bing ghi két qua thi nghi¢m tai C

5

File Edf wew Opliow Took Hep
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Hinh 20.15. Ddc tinh biéu dién quan h¢ U = f(I) véi tai C

D. NHIEM VU THi NGHIEM

- Thue hién thi nghiém khong tdi va xay Jdung dic tinh cd khong
tai bing LVSIM - EMS.

- Thyc hién thi nghiém xiy dung cdc dic tinh ngodi bing
LVSIM - EMS..

- Thuc hién cdc thi nghiém trén mo6 hinh vat 1y wong dng.
- Bdo k€t qud thi nghiém thire hién trén phin mém LVSIM - EMS.
- Bdo k€t qua thi nghiém thuc hién wrén md hinh vt Iy wong iing.
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Bai 21

THI NGHIEM
PONG CO DC KicH BOC LAP
BANG LVSIM — EMS

A. MYC TIEU
Hoc xong bai nay sinh vién c6 kha ndng:

- XAy dung cdc dac tinh 3¢ dd khi md mdy va dic tinh cd cla
ddng co mot chiéu kich tir doc 1ap khi ¢6 tdi bing phan mém LVSIM.

- Thuc hién dude thi nghiém khong fai (m3 mdy) va c¢é tai das
vdi dang co mot chiéu kich wr ddc lap.

B. PHUONG TIEN, THIET B|

Phuong tién, thiét bi ding cho thuc hanh bao gdm:

STT| Chiing loqi — qui cdch ky thugt | 86 higng Ghi chii

l [Mdy tinh st dung cho sinh vién| 4bd |S& hrmg co (hé

¢6 cai dat phin mém LVSIM — thay ddi tuy theo
EMS. phong thi nghiém.
2 |Mdy tinh chd st dung cho gido 1 bo ‘
vién ¢ c¢ai dat phin mém
LVSIM - EMS.
3 |Mdy chi¢u Projector 1 cdi |
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C. NO! DUNG THi NGHIEM

1. SG PO THI NGHIEM

+

v
OO

U
(V)
U

&)

Hinh 21.1. Sa d6 thi nghi¢m dpng co DC kich tix djc lip

(1. THI NGHIEM MG MAY VA PIEU CHINH TOC B0

1. Quy trinh thi m& may bing phuong phap diéu chinh dién sp nguon
Buéc 1: Tim hiéu sd db thi nghiém & hinh 21.1

Buéc 2: Kh3i ddong phan mém LVSIM trén mdy tinh

Bude 3: Vao clta s6 Equipment dé chon cdc thiét bi thi nghiém, hinh 21.2

Buéc 4: Chon mau diy va két ndi cdc module theo so dd thi nghié¢m
hinh 21.3
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A LVSIM-EMS(Untitied)
fie Edit view Egupment Tools Options Help

(=)
(=]
(=]

ool + ¢
|8 o|E] 3

.

Hinh 21.2. B6'tri ¢dc module trén panel thi nghi¢m

S¥ LVSIH-EMS(Untitied)

Film Edt Wiew Egupment Tools Opbons Help
A -

PRME MOWERY || DG MOTORSENERATER ||

A NAMOME TR |

| L ] I




Hinh 21.3. Két néi cdc module theo so do thi nghiém
Bude 5: Bét cong tdc ngudn chinh va cdng tdc ngudn 24V

Bude 6: Diéu chinh bién trd kich tif cia ddng cd (RHEOSTAT) dé
dong kich ur 0,3A.

Budc 7: Diéu chinh Bién dp ngudn thay dbi tr 0 — 220V (chia lam 10
ldn, méi ldn khodng 22V). Ghi lai ldn ludt cdc gid tri dién dp
va 10¢ do dong ¢d trén man hinh thi€t bi do, hinh 21.4. Sau d6
xem lai két qua do & bdng dif liéu trén min hinh thiét bi do.
hinh 21.5.

Buige 8: V& dic tinh bi€u dién quan hé n = f(E), hinh 21.6.

™. Metering - [Untitted] . [ofx

Fle Wiew Data Opbons Tools Help

_I_UEI@EIWMEM 0'5" i

|| Ac] A AC

AC _ A B AGIT el | i | S | S S
S— —:i—- ——--—._._;_.:'__;-_'ll_:-;. '__':__._'_;___'.: IL""__.: —— = i 1 — I
| i . { , fil__! I |
— mlip= s —— —|
|

e |

—
™ mow || P2l soow || P3 oow [l nel wit lf L] _
NDsaFeoords | Acowsmor, | 220V.50Hr | Noumal SamelngWindow

Hinh 21.4. Man hinh do két qua thi nghi¢m thay déi di¢n dp
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< Data Table - [Untitled]
File Edit View Options Tools Help

S2S B 8 EEsm &

E2 1 N
[ACKV) [ACKV) [ACKA) [ACKA) | [NC)Nm) | (rimin)

1 2255 0437 0294 0 006 000 2
T2 | 81 1818 0294 0160 000 58
T3 | 58 4382 0293 0173 am 20
s | 2259 5252 0292 0188 0.00 300
5 | 2258 85 48 0291 0201 0.00 418

T 6 | 257 1052 023 0211 000 521
T 7 | 255 126 4 a2m 0216 nom 821
"B | 2252 1470 0 291 0233 om 733
T8 | 2252 1856 0291 0237 0.0t 851
0| 2251 1890 0291 0247 om 952
11| 2248 204 0292 0257 0.00 114

Hinh 21.5. Bang luu két qua thi nghi¢m thay déi di¢n dp

Hinh 21.6. Ddc tinh biéu dién quan hé n = f(U)

2. Quy trinh thi nghiém diéu khién téc dj biing phudng phdp thay
déi tif théng

Bude 1: Pat dién dp ngudn ¢d dinh & 220V.

Budgce 2: Piéu chinh bién trd kich tir cla déng co (RHEOSTAT) dé
dong kich tr thay ddi i 0,15A dén 0,3A (chia lam 10 lan).
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Bude 3: Ghi lai lan ludt cdc gid tri dong kich tif va t6¢ d6 dong cd trén
man hinh thi€t bi do, hinh 21.7. Sau dé xem lai két qua do &
bdng dit liéu trén man hinh thi€t bi do, hinh 21.8.

Budc 4: V& dic tinh bi€u dién quan hé n = f(I;), hinh 21.9.

“':"-'"" .ll.[mlbd] el [

Fila iisw Data Options Tools Help

Slaig 2fF X W By [eb )
o 2y v | O S
| |
0.01 | |
ool |
3 L aclytiad ). |
" e |
| ol J
el _:‘"—L:__-_'—M:—‘_—— -
el NSRRI ]
| m L@ e
_a__'__:mw_'l__f._ ral oo w || el smw_lJ_u:;’ _g_;! —
o T TRV el T

Hinh 21.7. Man hinh do két qud thi nghi¢m thay déi dong kich tit

«* Data Table - [Untilled]

File Edt View Options Tools Help

Sl8lS|

El E2 N
[ACIV) IACKV) [ACIA] I“CIA) [NCXN m) (rimin)
1| 275 2200 0150 0330 001 1649
2 | 2273 2201 0165 0310 0.00 1565
T3 | 288 2199 0180 0296 0.00 1470
T4 | 27 208 0135 0278 om 1398
Ts | 277 ma 0211 0272 0.00 1335
T8 | 27 2223 0225 0.254 0.01 1290
7| 272 2221 0 241 0255 001 1237
8 | 2265 2222 0254 0.257 000 1208
T8 | 20 2225 0.268 0254 000 1185
10 | 2255 2226 0.285 0249 000 1139
T | 285 2249 0301 n248. 001 1113

Hinh 21.8. Bang luu két qua thi nghi¢m thay doi dong kich tit
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Luw y: - E1, 11: Bién dp va dong dién kich tir (Iy).
- E2,12: Bién dp va dong dién phan ting (1,).
- N: Tdc d6 ddng ¢d (n).
- T: Moment (M).

m Graph i Eu

Fle Edit View Opbo's Took Help

< EQ & iasom & Lab-Yolt:

I rase

i
'1'1‘1‘11‘1’111-1'11‘:'1'101‘ﬁ§

Hinh 21.9. Ddc tinh bié¢u dién quan hé n = f(I;)

1. THI NGHIEM €O TAI VA XAY DUNG DPAC TiNH CO

Budge 1: Dit dién dp ngudn ¢d dinh ¢ 220V, va ddng dién kich tir ¢o
dinh & 0,3A.

Biude 2: Chuyén mode clia module Prime Move/Dynamo Meter sang
vitri D va M (c6 tdi).

Bidge 3: Thay d6i moment tdi cla dong cd trén module Prime
Move/Dynamo Meter biing nit LOAD CONTROL dé dong
dién phin ng ddng cd thay déi tit 0 — 1,5A (chia lam 10 ldn).

~ Budce 4: Ghi lai 1an Iugt cic gid tri moment tdi, dong dién phin ting

ddng co va tdc do dong cd trén man hinh thiét bi do, hinh

21.10. Sau d6 xem lai két qud do & bdng dif liéu trén man
hinh thiét bi do, hinh 21.11.
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Buée 5: V& dic tinh bi€u dién quan hé n = f(M), hinh 21.12 va n = f(Iy),
hinh 21.13.

= Meturiog - [Untitied]

He vew Data Optiors Took Help

Hinh 21.10. Man hinh do két qua thi nghi¢m thay déi moment tai

<+ Data Table - [Untitied] :

Fie Edt View Options Tools Help

2|=lS| il NE=Eem 2

E2 t T N
sy | aciw | acka) | 1acka) | nenm) | (riming
1 2251 2216 029 0.251 0.00 128
T2 | 2248, 2199 0297 0.368 026 1087
T3 | 2248 2193 0.287 0.482. 0.50 1072
4 | 2242 21185 0295 0630 073 1043
s | 2237 2178 0297 0.745 096 1026
T | 2240 077 0204 0872 117 1000
T 7 | 2235 270 0293 1.015 139 1006
T8 | 2233 2187 0293 1122 155 994
T8 | 233 2163 0292 1255 176 954
"0 | 228 261 0296 1357 193 845
1| 2227 2152 0.291 1548 215 944

Hinh 21.11. Bang luu két qua thi nghi¢m thay doi moment
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m Graph
File Edt ¥ew Options Tools Heip

< EHE = Boso|m =
Y -Axie K-Axis
e C
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e B
h ¢
e C
i #50
™ »asa M
(= ‘Lf: £ Nitfmin)
[ 53 C
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rc C
ro C
re c
re C
Sample Number . ()

Hinh 21.12. Ddc tinh biéu dién quan h¢ n = f(M)

Gtaph
Fie Edt Wew Options Tods Help

¢ ED 2 Mol &y |

¥ Ay

e

n

' x*
ABANNIINNINAIIBINNI §
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D. NHIEM VU TRi NGHIEM

- Thite hién cdc thi nghiém md mdy va diéu chinh t6¢c dd dong
¢d bing LVSIM - EMS.

- Thire hién thi nghiém ¢6 13i vd dy dung didc tinh c¢g bing
LVSIM - EMS.

- Thuc hién cdc thi nghiém trén v mo hinh vat Iy twong ung.
- Bdo k&t qua thi nghiém thuc hién trén phan mém LVSIM — EMS.

- Bio k&t qua thi nghiém thuc hién trén mo hinh vl ly (wong ting.
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Bai 22
THI NGHIEM
PONG CO KPB 3 PHA LONG SOC
BANG LVSIM — EMS

A. MYC TIEU
Hoc xong bai nay sinh vién o khd ndng:

- Thi nghiém khong tdi, ¢é di va xay dung cdc dic tinh khong tdi
va ddc tinh (i cda dong co khong dong bd 3 pha rotor 1dng s6c¢
bing LVSIM - EMS.

Thi nghiém twén md hinh vit Jy wdng ung.

B. PHUGNG TIEN, THIET Bl

Phuong tién, thi€t bi ding cho thue hanh bao gom:

—
STT| Chiing loai — qui cdch ky thugt | S6 ligng Ghi clui

1 [Mdy tinh s@ dung cho sinh vién| 4 hd SO lugng ¢6 thé
¢ cdi didt phan mém LVSIM - thay déi tiy thco
EMS. phong thi nghiém.

2 |Mdy tinh chi st dung cho gido| 1bd
vién ¢6 cai dat phin mém
LVSIM — EMS.

3 |Mady chiéu Projector 1 cdi
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C. NOI DUNG THi NGHIEM

1. QUY TRINH THI NGHIEM KHONG TAl

|
A o= rA\)

Hinh 22.1. S0 db thi nghi¢m dong co khong dong b 3 pha rotor long séc

Bude 1: Tim hi¢u s dd thi nghiém & hinh 22.1.
Budc 2: Khdi dong phan mém LVSIM trén may tinh.

Bude 3: Vao ca'sé Equipment dé chon cic thi€t bi thi nghiém va chon
mau diy k&t ndi cic module theo sd dd thi nghiém, hinh 22.2.

Budc 4: Bit cong t31 ngudn va chinh dién dp ngudn 1an jvac tr OV dén
38OV (chia lam 10 lan).

Buoe 5: Lan lugt ghi lai cdc gid trin, Iy, Py.
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A LVSIM-EMS(Untitied)
Fie Edt View Equipment Tools Options Help

SOURREL-CAGE < ||
| INDLEET IO MO TOR

ez
400 |Blols] + ]+ [T

Fie View Data Options Took Help

@g@_@ ™ W MEM aﬂ_- 0/f_'°
o | __I(- =) N | | R

|
| x v.!.;ml

zmw|-

[ ODaaPecords | Acadsiion | 220V-80FE | Normal Sam

Hinh 22.3. Man hinh do két qua thi nghi¢m khéong tdi dpng co khong
dong bj
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Buige 6: Xem lai céc k€t qud do cla thi nghiém, hinh 22.4.
Butge 7: Chinh dién dp ngudn vé 0, tdt ngudn.

Buge 8: V& d thi bi€u dién quan hé I = f(E), hinh 22.5.
Buide 9: V& do thi biéu dién quan hé n = f(E), hinh 22.6.
Bude 10: V& d6 thi biéu dién quan hé Py = f(ly), hinh 22.7.

% Data Table - [Untitied]

a9 2451 0246 107 1439
10| 2344 0252 363 1484
11| 3240 0286 -3.05 1475

12| 3543 0290 855 1483
T3 | asa3 0285 139 1485

Hinh 22.4. Két qua thi nghi¢m khéng tai dpng co khong dong by

[ croen - of =]
Flp B Vew Opters Tocks el
S| B 2 oo &
| W-kaiy ey

U @

- Y

re (n

Hn Iy

s Y

e c

r cC

= (o

e C

r £

r ~

= (s

ra i

ra o

re L&

o Ci

s il

r- o
Sevumtbmow

Hinh 22.5. Pé thi biéu dién quan h¢ I = f(E) ciia dpng co khéng dong by
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Fis E8 V= Opions Took MHelp

JEQ e Bomem g - v fab Yo/t

Hinh 22.7. Dé thj biéu dién quan h¢ Py = f(I,) ciia dpng co khong
dong b

I1. QUY TRINH THi NGHIEM CO6 TAI
Butée 1: Tim hiéu sd dd thi nghiém khong tdi.
Budge 2: Chuyén cdc mode trén module Prime Mover/Dynamometer

vé vitri D va M.
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Buéc 3: Piéu chinh dién dp ngudn 1én 380V,

Buée 4: Thay d6i tdi moment 1di bing cdch diéu chinh nim xoay
LOAD CONTROL cho dén khi dong dién ctia ddng cd dat
khodng 0,7A (chia lam 10 ldn). Lan lugt ghi lai cdc gid i I,
n, M, P ing vdi tiing gi4 tri tai, hinh 22.7.

Buide 5: Xem lai két qua thi nghiém, hinh 22 8.

™. Matering - [Untitled] En
Fie View Dala Optons Toos Help
SRS| 25 T M B B

[m&-ﬂ/ﬁ’

|

Hinh 22.8. Man hinh do két qua thi nghi¢m cé tai dpng co khong
dong bj

Buée 6: Chinh moment tdi va dién dp ngudn vé 0, tdt ngudn k&t thic
thi nghiém.

Budc 7: V& d6 thi biéu dién quan hé n = f(M), hinh 22.10.
Bude 8: Vé db thi bi€u dién quan hé n = f(P), hinh 22.11.

Budce 9: Vé dd thi bi€u dién quan hé M = f(P), hinh 22.12.
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File Edit WView Options Tools Help
Elﬂlél 8 EEE B
PQsS1 E111)] T N
WQW) lﬁmﬂ ) TNCJ(N-m) | (rimin)
1 | 3758 0.298 126 0.00 1497
T2 | 3750 0308 718 0.07 1489
T3 | 3744 0330 310 o 1448
4| 3745 0364 172 0.38 1444
T 5 | ar3s 0411 37.0 062 1424
28| 3739 0.451 5086 076 1415
T1 | 3734 0507 688 0.89 1389
8 | w33 o0ss0 823 115 1351
8 | 3730 0.601 972 1.32 1347
3730 0.542 107 142 1336
3726 0715 127 181 1251

Hinh 22.9. Két qua thi nghi¢m cé tai dpng co khong dong bo

=

AMA919A998799933909 | E

Hinh 22.10. Pé thi biéu dién quan hé n = fiM) ciia djpng co khéng
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Hinh 22.11. Dé thj biéu dién quan h¢ n = f(P) ciia dpng co khing
déng b

Hinh 22.12. Dé thi biéu dién quan h¢ M = f(P) ciia dong co khong
' dong b

D. NHIEM VU THi NGHIEM

- Thuc hién cdc thi nghiém khong tdi, c¢6 tai va xdy dung dac
tinh ¢ khong tédi va ¢6 tai bing LVSIM - EMS.

- Thuc hién c¢dc thi nghiém trén vdi md hinh vt 1y tuong ung.

- Bdo k€t qua thi nghi¢m thuc hién wén phin mém LVSIM — EMS.

- Bio két qué thi nghiém thuc hién trén md hinh vt ly tiong dng.

@
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MAY DIEN
(ELECTRICAL MACHINES)

THUAT NGU ANH - VIET BOI CHIEU

AIlr — gap pawer

Cong suat dién tr

Alternating current synchronous
alternator

Maiy phat dién xoay chiéy dong
bd

Alternating current machines

M4y dién xoay chiéu

Alternating current generators

Miy phit dién xoay chiéu

Apparent power

Cényg suit biéu kién

Approximate equivalent circuits

Mach dién thay thé&

Armature winding

Day quan phan Ung

Armature rcaction

Phdn (ng phin tng

Armature voltage

Dién 4p phin \ing

Armature resistance

Dién 113 phan dng

Autotransformer starting

Kh3i ddng qua bién dp t¢ ngau

Autotransformer

M4y bi€n dp ur ngiuv

B

Batery

Ngudn mét chiéu (Pin, d¢ quy)

Breakdown

Bdnh thing cich dién
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Capaciuve load

Tai dung

Changing magnctic flux

Tir thong bién thién

Central station

Tram trung tdm

Compound excited DC machine

.

M4y dién mot chiéu kich tir hon
hap

Complex numbers

S6 phite

Construction

Ciu tgo

Core-loss current

Dong dién tdn hao trong 151 thép

Copper lasses

Ton hao dong

Core losses

Tén hao sit

Currrent transtformer

Mdy bién dong

D

Direclt current generators

May phét dién mot chiéu

Direct current machines

Miy dién mot chiéu

E

[ddy current

Dong dién xody

Eddy current losses

Ton hao dong dién xody

Efficiency

Hic¢u suit

Electric power
- Symbaol: P

- Unit of measurement: Watt [W]

Cdong suat
- Ky hiéu: P
- Bodn vi du: Odr W]

Electric wire

Diy dan |
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Eleciromagnet

Nam chim dién

Electromonve {orce

Sitc dién dong

F

LField

TU (cudng

Field excitation

Kich tr

Field current

Dong dién kich o

Field Strength

Cudng 46 dién trudng

Field windings

Day dién tr

Frequency

Tan sd

G

Generator

Miy phdt dién

Generating station

Nha may phdc dién

H

Hysteresis

Hién tugng 1y ré

[deal transformer

M4y bi&n dp cach ly

Impedance ~ inductive

Cim khdng

Impedance - capacitive

Dung khdng

Impedance starting

Khdi dong gua cudn khing

Inductive load

Taicam

Instantancous voltage

Dién dp tdc thai
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Inductor wire

Day dién tif

Induced electromotive force
(EMP)

Sic dién déng cam \tng (EMF)

Induction machines

Miay dién cdm tng

Induction motors

Poéng ¢d cdm tng

Induction generator

M4y phit cam dng

Input power

Cong suat dau vao

Induced torque

Md men dién iy

Intensity

Cudng d6

[ron - core

Mach ¢y

L

Laminations electrically

Thép k§ thuat dién

Law of electromagnetic induction

dinb Tudt cdm ung dién tix

Line voltage

bién dp day

Line current Dong dién ddy
Load Tai tién thy dién
Magnet Nam chim

Magnetization current

Dong dién tit héa

Magnitude bd 18n
Magnetic {lux Tt thong
Magnetc tield Tir trudng

Magnetomotive force (MMT)

Sdc tir ddng

Mechanical shatt speed of rotor

Tac @6 trén truc rotor
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Mechanical power

.
Cong suatcd

Mechanical losses

Tdn hao co

Moderate-slip

Hé s& trudt tdi han

N

No-load current

Dong dién khdng tas

Non - Synchronous machines

Midy dién khong dong bd

Non - Synchronous motors

Pong co khong ddng bd

Non - Synchronous generator

Miy phdt khong ddng bo

Non salient smooth rotors

Rotor cuc in

Non- salient poles rotors

Rotor cuc 4n

0

Output power

Céng sudt diura

Overexcited region

Viung qud kich tir

P

Phase shift

Su 1éch pha

Phase current

Dong dién pha

Phasc voltage

bién 4p pha

Power factor

Hé s6 cong sual

Potential Transtformer

May bi€n 4p do ludng

Power converted to mechanical

Cong suit co

Primary

Sd cdp

Pure waveforms

Dang séng diéu hoa

Pull - out torque

M6 men cuce das
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Q

Quality

|| Chat lugng

—

R

Rated qQuantitys

Bai lugng dinh muv

Rated voltage

Di1én dp dinh mitc

T5Tz)

Rated current

Dong dién dinh mudc

Ruted power

Cong sudt dinh mic

Ratio of the transtormer

Ty s6 bién dp

Tii trd

}»Rcsistive load

Reactive power

Cong suat phan khing

Root Mean Square ( RMS)

Gia trn hiéu dung

Rotor laminations

Mach tiY phan quay

Rotor windings

—

Day quin phin quay

Rotating magnenc field

Tir rudng quay A

S

Saltent-pole rotors

Rotor cuc 163

Secondary

Thy cap

Separately excited DC machine

Miy dién médt chiéu kich tir doc
lap

Scries excited DC machine

Mdy dign mot chiéu kich tir noi
1é€p

Shunt excited DC machine

My dién mdt chiéu kich tif song

€ong

Slip

Hé s& trugt
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Slip speed of machine

Tde do trudt

Soft-starting

Khai déng mém

Speed

Téc dd

Special transformers

May bién dp dic biét

Speed control

Diéu chinh tdc d6

Squirrel-cage

Rotor 16ng sé¢

Starting torque

M6 men khdi ddng

Starting current

Dong dién khéi dong

Starting motors

Khai dong ddng co

Stray losses

Tén hao phu

Steel laminated rotor

Mach tir rotor

Step — up transformers

M4y bién 4p ting dp

Step — down transformer

Mdy bié&n dp gidm dp

Stator laminations

Mach 1if phin dnh

Stator windings

Diy quan phan finh

Synchronous machines

M4y dién ddong bo

Synchronous motors

Pong cd dong bd

Synchronaus generator

Miy phdt dong bo

Theory of operation

Nguyén ly lam vigc

Transtormer

M4y bién dp

Three phase alternating circuits

Mich dién xoay chiéu 3 pha

Three-phase aliernator

Miy phdt dién xoay chiéu 3 pha

Three pairs of windings

Diy quin 3 pha
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Three phase ransformer

[ M4y bié€n 4p 3 pha

Torque

\ Mé men

True powcer

\ Cong suit tac dung

f

U

Undcrexcited region

Ving thi€u kich tir

Vv

Voltage regulation

J]_SL_Y thay ddi dién ap

W

Winding

DAy quén (diing trong mdy dién)

Wire coil

Cudn day

Wound rotors

Rotor diy quin

l_\?!yc-delta starting

Khdi ddng sao — tam gidc
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