M0 phong dong co khong dong bo 3 pha

BAI 2: MO PHONG PONG CO KHONG PONG BO
(KPB) 3 PHA

I. Gigithiéu

DPong co khong ddng bd duoc st dung rong réi trong cong nghiép va dan dung. M6 phong
qua trinh hoat dong cia dong co khong dong bo ciing duoc dung phd bién trong qua trinh thiét
ké cac bo truyén dong cong nghiép, cac hé théng tu dong hoa hién dai. Do dé, bai thi nghiém
duogc xay dyng nham muc dich huéng dan sinh vién thyc hién mé phong dong co khong ddng bo

3 pha, rotor 1dng soc bang phan mém Matlab/Simulink.

Il. M hinh déng ciia dong co khéng dong bé 3 pha

Phuong trinh dién 4p trén 3 day quin stator:

dw_ (t
usu(t) = Rsisu(t) + ¢() (213)
dt
dw, (t
usv(t) = Rsisv(t) + L() (21b)
dt
dwv_ (t
Ugyw(t) = Rlgw(t) + L() (2.1¢)
dt
Véi Ugy(t), Ugy(t), Usw(t) : Pién dp trén 3 cudn day pha cia stator.
Wu(), Wy(t), Pew(t) : T thong méc vong trén 3 day qué’n stator.
R, : bién tr§ day quin pha cia stator.

Biéu dién theo dang vector : U+ (t) = %[usu (t) +u,, (t) e +u_,(t).ei?* ] (2.2)

Thay cédc phuong trinh di€n dp pha (2.1a),(2.1b),(2.1¢) vao (2.2), ta dudc:

— - dWe(t
us=R..is(t) LA¥=0 (2.3)
dt
Trong do:
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U0 = 20+, 0 +i, 0] 4

wi 2 jL2¢ j24¢

Ws(t) = 3 [‘I’su )+, (t)e™ +¥,(t)e’ ] (2.5)
Véi

* 0, ®) : Vector dong stator. * P, (t) : Vector tir thong stator.

* Chi s6 “s” § trén chi hé quy chiéu stator.

Tuong tu, ta ¢6 phuong trinh dién dp cia mach stotor. Khi quan sdt trén hé rotor (rotor
ngin mach) :

—r
Ur=0 = Reil(p) + S ® (2.6)
dt
Véi
U, : Vector di€n 4p rotor. * 0y (t) : Vector dong rotor.
P, (t) : Vector tir thong rotor.
* R, : Pién trd rotor da tinh quy ddi qua hé stator.
0 : Vector khong (modul biing khong).
Céc cudn day ctia dong co ¢6 gid tri dién cdm :
* L : H6 cdm gilta rotor va stator.
* Ls : Pién khdng tdn clia diy quin stator.
* Loy : Pién khdng tdn clia ddy quan rotor.
Tur cdc gid tri dién cdm trén ta co:
*Le= Ln+ Lgs :Dién cam stator. *1,= Ly+ Lo : Bién cdm rotor.

Céc vector tu thong stator va rotor quan hé vdi cac dong stator va rotor:

Ws =Lgis+Ln. ir (2.7a)
W =Ly is+ L ir (2.7b)
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D6i véi dong cd khong dong bod 12 mot hé dién cd nén ta ¢6 phuong trinh co:

J, do
Me=Mr+ —*— 2.8
P dt (2.8)
Véi
*J  : Moment qudn tinh co. * P : La s6 doi cuc clia dong co.

* @ :Latoc dd cia dong co.

* Mt : Moment tai. * M : Moment dién tur.
3 = = 3 — =
Me=§p(\PsX|s)=-§p(\PrX|r) (29)

Mo hinh trang thai dong co trén hé toa doé stator.

Tu phuong trinh (2.6), quy vé hé quy chiéu stator :

ir =i, e’ Y=y, el
0=R,i + IO - jo¥; (2.10)

Vay tr cdc phuong trinh :(2.3),(2.7),(2.8) va(2.10) ta c6 hé phuong trinh:

T WL (2.11a)
dt
0=R,i + ¥ O - jo, (2.11b)
dt
W.=Lg.is + L. iy (2.11c)
¥ =Ly is + Ly ir (2.11d)
3 — - 3 — -
Me:EP(TSXIS):-Ep(TrXIr) (2116)
J ., do
Me=Mr+—*—— 2.11
TP dt (2.119)
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Pé dua vé hé phuong trinh véi bi€n: Dong dién stator va tir thong rotor, tif phuong trinh
(2.11d) va (2.11c):

i = Li (@i - Lmii) (2.12)

r

—_S TS L —S TS
\PS:Ls- |5+L_m(lPr_Lm|5) (2.13)

Thay (2.12) &(2.13) vao (2.11a) &(2.11b) va chui y thém cdc dinh nghia sau:

Ty= = : Hiing s thdi gian stator.

L N oy
T, = R—' : Hang so thdi gian rotor.

L2 . .
o=1——"—12a hé s0 ti tdn tOng.
Uf =Rl oL, deyLn d¥r (2.24)
dt L, dt
0=—Lnit [ L, g 4Fr (2.25)
F, T, dt
<s R L2 oS L . S S
dil = Ny 1 L, i . 1 Ly i—lw \pr+ius (2.16)
oL, ol LT, oL, L (T, ol
I _Lojt [ Lo fw: (2.17)
dt T, T,
Hay:
dis _ f 1 1-ops 1-of1 . ¥+ 1y (2.18)
dt ol, of, oL, \T, ol
_: L. s - S
0¥ Lo [0l (2.19)
dt T, T,
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Chuyén sang dang cdc thanh phﬁn cua vector trén 2 truc toa do ta dudc:

d'saz— Ll %y s T, (2.20a)
ol, ol ol.L, oL, oL, °
l1-o l1-o 1
+ Y, ——o¥ +—1u 2.20b
( j Y ooTL, ¥ oL, ™ oL 7 (2.200)
_L ‘P oV (2.20c)
" = .20c
dt T, e T, v
a¥, L,
£~ 1t —V¥, +o¥, (2.20d)
dt Tr T,
Thay phuong trinh (2.12) vao phudng trinh (2.11):
—S —S zS L oS
M, :—§P ‘Prx(‘Pr —Lmls)i _3 —P= (‘P x.|s)
2 L, 2 L,
Thay c4c thanh phan cla vector tir thong rotor va dong stator, ta dugc:
3= s ! .
M, :EPL—(‘PW.ISﬂ —¥ i) (2.22)
. 1 1-0 l-o0 l-o
bit a=——+— = az=
ol, o, ol L, oL,
a —i a —i a —E —_m
ol T, 2P
Hé phuong trinh (2.20) va (2.22) trd thanh:
di
dsta =-ajisa t 2P +a30 Y., + 4l (2.24a)
dig, )
e g - 30 P, + W, +alg (2.24b)
d¥ 1
% = Asigy - — -0y 2.24c
at 5 T Y., '8 ( )
¥y o N (2.24d)
—F=asig+ © - — .
gt T O T Y
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M= a6(¥ iy, — ¥ i, ) (2.24e)
dd‘t" P M. - Myl (2.24f)

111. Xay dung mé hinh md phéng trén MATLAB/ Simulink

Kh6i md phdng dong dién i, dwa vao phuong trinh (2.24a).

+

o> |
.—>>—>

UsAlfa
X UsAlfz
» + Is_Alfa
Fralfa |sAlfa |
2 1
Frif . -
: »(1) P
- + s 12
WEF Equ_Z.24a

Kh6&i mo phdng dong dién i;3 dwa vao phuong trinh (2.24b).

_ b Is_Bsta UsBsta
+ 1 -

- FrBeta |sBata |

IsBsta WFralfa

Equ_2.24b

Khoi mo6 phdng tir thong v, ; Wp dwa vao phuong trinh (2.24cd).
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1
H

(1)

FrAlfa
FirAlfa
I=Alfz Fralfa
W
W
|=Beta FrBeta |
FirBeta Equ_2.24cd
FrBeta

Kh&i mo6 phdng dé tinh moment (T) va toc dd (W) dya vao phuong trinh (2.24ef)

M TL
IsBeta By B3 T |zBata

Fralfs | .» | (D Fags WP

- h 1 — Egqu_2.24sf
- -__,_
IsAlfa - — 5 =

FrBeta L

Mo hinh dong co khong déng bo hoan chinh:
Khdi Process AlfaBeta:
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Khéi dong co hoan chinh:

abc to anfabeta

i bata

| betas

UsAlfa
®_’ UsAlia i anfa
I— T IsAlfs
I
Equ_2.24s i bata
TL
(2L
(2 ) ustess L pfears TED
pEBEls g lriets IsBata | 1sE2ta Te
- . —— | FrB=ta
: l—“ WFralfa
2 LT b
Equ_2.24b W
Equ_2. 24sf
W I=4lf= Fralfs
W Interpreted =
MATLAB Fen
| 1=B2tz FrEzts IFil
Equ_2.24cd
w
UsAlfa W
1 ()
Fi
- i ia
]

- TL anfabeta to abc =
M.Tai Te
-
Process AlfaBeta }
M6 hinh mé phong dong co khong dong bo 3 pha trén hé stator:
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ia
ﬁu vz | —l—b'
a ib o=
B 4,—*
P wb o
U ) = Cument
Wb
. RN =
,U, Je{ vz
Vi Fi h | |:|
| M. Tai Fi
Te

KDE_3F_Sys
4:|—> [

Moment

Khéi ngudn trén mét pha:

Parameters

Sine type: ’Time based v]

Time (t): [leae, simulation time v]

Amplitude:
vrms*sqri(2)

Bias:
0

Frequency (rad/sec):
2*pi*f

Phase (rad):

0

Sample time:

0

Interpret vector parameters as 1-D

Céc phuong trinh bién d6i cho céac dai luong trén stator:

fng{fa—lfb—lfc}
3% 2" 2

_ {_if f}

LY 2
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Céc phuong trinh bién d6i cho céac dai lugng trén rotor:

f = %[fA cos@ + f, cos(6 +2713)+ f, cos(0—27/3)|

f, =§[fAsinH+ f,sin(@+27/3)+ f.sin(@—27/3)|

Xay dung M_File chtra céc théng sb dong co:

(1-SS)/(SS*Tr) ;

% Mo phong dong co KDB 3P
clear all;

clc;

Tsim = 3; %
Vrms = 220;

f = 50;

TL = 5.1 ; %
% Thong so dong co

Rs = 9.5; %
Rr = 9.49; %
Ls = 0.505; %
Lr = 0.496; %
ILm = 0.478; %
P = 2; %
J = 0.0006; %
Tr = Lr/Rr;

Ts = Ls/Rs;

SS = 1 - Lm*Lm/ (Ls*Lr) ;
al = 1/(SS*Ts) +

a2 = (1-SS)/(SS*Tr*Lm) ;
a3 = (1-SS)/(SS*Lm) ;

a4 = 1/(SS*Ls);

ab = Lm/Tr;

a6 = 3*P*Lm/ (2*Lr) ;

a7l = P/J;

thoi gian mo phong

momen tai (Nm)
stator
rotor
stator
rotor

tro
tro

dien
dien
dien cam
dien cam
ho cam

so doi cuc

momen quan tinh (kg.m"2)

IV. M@t sé bé thong sé déng co tham khdo:

PCKDB 1:
Stator resistance (Rs): 1.37 Q
Stator inductance (Ls): 0.1459 H
Magnetising inductance (Lm): 0.1410 H
Inertia (J): 0.1 kg.m?.
Rated power: 4.0 kW
Rated frequency: 50 Hz

Rotor resistance (Rr): 1.10 Q
Rotor inductance (Lr): 0.1490 H

Number of pole pairs (P): 2
Rated speed: 1440 rpm
Rated voltage: 380 V
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bC KDB 2:
Stator resistance (Rs): 0.15 Q
Stator inductance (Ls): 0.035 H
Magnetising inductance (Lm): 0.0338 H
Inertia (J): 0.14 kg.m?.
Rated power: 7.5 kW
Rated frequency: 60 Hz

bC KDB 3:
Stator resistance (Rs): 0.371 Q
Stator inductance (Ls): 0.08705 H
Magnetising inductance (Lm): 0.08433 H
Inertia (J): 0.16 kg.m?.
Rated power: 11.0 kW
Rated frequency: 50 Hz

bC KDB 4:
Stator resistance (Rs): 0.19 Q
Stator inductance (Ls): 0.03851 H
Magnetising inductance (Lm): 0.0369 H
Inertia (J): 0.18 kg.m?.
Rated power: 15.0 kW
Rated frequency: 50 Hz

V. Yéu cau:

Rotor resistance (Rr): 0.17 Q
Rotor inductance (Lr): 0.035H

Number of pole pairs (P): 2
Rated speed: 1750 rpm
Rated voltage: 380 V

Rotor resistance (Rr): 0.415 Q
Rotor inductance (Lr): 0.08763 H

Number of pole pairs (P): 2
Rated speed: 1430 rpm
Rated voltage: 380 V

Rotor resistance (Rr): 0.125 Q
Rotor inductance (Lr): 0.03756 H

Number of pole pairs (P): 2
Rated speed: 1460 rpm
Rated voltage: 380 V

Pong co khoi dong khong tii va mang tii dinh mire tai thoi diém 0.5s.

- V& do thi dong dién trén cac pha cua dong co, tir d6 thi xac dinh dong dién mé may, dong

dién khong tai, dong dién luc mang tai dinh muc, ghi cac gia tri vao bang s liéu thu thap.

Tinh toan so sénh vai ly thuyét.

- V& dd thi téc do, tir théng va moment dién tir caa dong co, tir cac do thi xac dinh cac dai

luong sau:

o Moment mé may..

o Tuthdng hoat dong cua may

o Tbc dd dong co luc khong tai va khi day tai
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o Thay d6i tai, xac dinh lai téc d6 khi tai thay d6i: dong co non tai, dong co qua tai
o Tinh toan so sanh lai vai ly thuyét.
- V& dac tuyén co trong ving lam viéc on dinh cua dong co khong dong bo.
- Thay dbi dién &p ngudn cung cap:
o Giam 20% dién &p trén pha A: v& do thi dong dién, téc d6 va moment cua dong
co
o Mat pha A: v& d6 thi dong dién, toc d6 va moment cia dong co

o Cho nhan xét

- Sinh vién phai hoan thanh tat ca cac yéu cau trong budi thi nghiém. GVHD kiém tra ting

budi thi nghiém cua SV

- B6 thdng sé6 md phong trong bai 2 12 bo théng sé xac dinh duoc tir trong thi nghiém caa bai

1, cac bo thong sb con lai dung kiém tra két qua.
VI.  Nop bao cdo:
e B&o céo ghi rd Ho tén, MSSV, Nhém, T, ngay thyc hién bai TN.

e Cac két qua do va két qua thi nghiém phai duoc trinh bay rd rang, ngin gon va day du céac

y&u cau theo bai huéng dan bao cao thi nghiém.
e GV co quyen cho diém 0 nhiing bao co nhu sau:

> Nhiing bai sao chép 1an nhau dudi moi hinh thuc.

>S4 liéu bao cao khong tring khap vai sé liéu da thuc hién tai PTN.
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