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TOM TAT

Bai béo trinh bay két qua khao sat mdi quan hé giita tan sé dong dién dén mo men
xodn va toc do cua dong co cam Gmg trén 6 t6 dién TESLA. Phuong phap chu yéu la
nghién ctru 1y thuyét, thiét ké mo hinh mé phong trén va thir nghiém khao sat cac thong
s6 va danh gia két qua trén phan mém Matlab-Simulink. Tir cac két qua khao sat, tac gia
dua ra két luan khi thay ddi tin s6 dong dién cung cap cho dong co thi tc do va moment
cua dong co co su bién thién theo, tir d6 ta c6 thé biét duoc ung vai cac trang thai lam viéc
ctia 6 t6 bo bién tan s& cung cip mot tan s toi wu dé diéu khién dong co khong dong bod
trén 6 to, giup cho 6 t6 co thé van hanh 6n dinh & cac ché do khac nhau.

Tir khoéa: xe dién; dong co khong dong bo, bién tin, moment, tan s6
ABSTRACT

This paper presents the results of surveying the relationship between the current
[frequency to torque and the speed of induction motors on TESLA electric cars. The main
method is to study the theory, design the above-mentioned simulation model, test the
parameters and evaluate the results on Matlab-Simulink software. From the obtained
survey results, it is concluded that when changing the frequency of the current supplied
to the motor, the speed and the torque of the motor change accordingly. Therefore, it is
revealed that with regard to different working states of the car, the inverter will provide an
optimal frequency to control the asynchronous motor in the car, helping the car to operate
stably in different modes.
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1. PAT VAN DE dong co d6t trong. Nhimg vu diém nay

Pong co dién trang bi trén xe dién duogc thé hién thong qua tinh chat dong

Tesla dugc xem nhu la nguén dong luc
chinh thay thé cho dong co dbt trong cung
cdp moment cho cac banh xe chi dong.
Dong co dién co rat nhiéu vu diém so véi

2

Iwc hoc cua 6 t6 khi chuyén dong, n6 duogc
thé hién qua ddc tinh dong luc hoc, luc
kéo, cong suat kéo, cac lyc can, nhan tb
dong luc hoc, thoi gian va quang duong
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tang tdc, van tdc, gia tdc, khi chuyén dong
trong diéu kién mat duong khac nhau hoac
do tac dong diéu kién nhu ting giam ga,
quay vong khi phanh. Bé gitip 6 t6 van
hanh 6n dinh véi cac diéu kién trén thi n6
phai dugc diéu khién thong qua phuong
phap thay d6i tan s chinh vi vay bai bao
nay trinh bay su thay d6i tin s dong dién
cép vao dong co dién trén 6 t6 TESLA s€
dan dén su bién thién cia moment va toc
dd cua dong co dién.

2. PONG CO PIEN TREN O TO
PIEN TESLA

2.1. Mo hinh toan hgc dfng co dién
trén 0 to Tesla

Pé xdy dyng mo hinh mé ta chinh xac
dén muc t6i da ddi twong diéu chinh. D6i
tugng diéu chinh & day chinh 1a dong co
khong dong bo ba pha trén 6 t6 dién Tesla,
do d6 mo hinh toan hoc thu dugc khong
nhiing can phai thé hién rd cac dic tinh
thoi gian cta ddi tugng diéu chinh ma no
can phai mo phong chinh xac vé mat toan
hoc dbi tuong dong co. Véi yéu cAu nhu
vay din dén cin co cac diéu kién duoc gia
thiét trong khi 1ap mo hinh. Cac diéu kién
d6é mot mat don gidn hod moé hinh c6 lgi
cho cong viéc thiét ké sau nay, mat khac
chiing gdy nén sai 1éch nhat dinh; sai 1éch
trong pham vi cho phép giita d6i tugng
va mo hinh. Sau nay, cac sai 1éch d6 phai
duoc loai trir bang cac bién phap thudc vé
k¥ thuat diéu chinh.

Pong co khong dong bo duge mo ta
boi hé phuong trinh vi phan bac cao. Véi
cAu tric phan bd cac cudn day phuc tap vé
madt khong gian va cadc mach tir moéc vong
ta phai chap nhan mot s6 cac diéu kién sau
day khi mo6 hinh hoa dong co:

- Céac cudn day déu cod cac thong so
nhu nhau va dugc bo tri mot cach doi xung
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vé mit khong gian (cac cudn day dat léch
nhau 120°)

- B6 qua céac ton hao trong 15i sét tir,
khong xét toi anh hudng cua tan s6 va thay
d6i ctia nhiét do déi voi dién tré, dién cam
td1 cac cudn day.

- Bé qua bao hoa mach tur, ty cam
va hd cam cua mdi cudn day duoc coi la
tuyén tinh

- Dong tir hod va tu truong duogc phan
b6 hinh sin trén bé mt khe tir.

DPbi voi cac hé truyén dong dién da
duoc sb6 hoa hoan toan, dé diéu khién bién
tan nguoi ta str dung phuong phap diéu ché
vecto khong gian. Khau diéu khién bién
tan 1a khau nghép ndi quan trong gitra thiét
bi diéu khién, diéu chinh bang s6 v6i khau
chap hanh. Nhu vy cin mé ta dong co
thanh cac phuong trinh toan hoc.

Quy udce: A,B,C chi tht ty pha céac
cudn day rotor va a,b,c chi thir tu pha céc
cudn day stator.

Gia thiét :

- Cudn day stato, rotor d6i xtg 3 pha,
rotor vuot goc 0.

- Tham sb khong d6i.

- Mach tir chua bao hoa.

- Khe h¢ khong khi dong déu.

- Ngudn ba pha cép hinh sin va ddi
xtng (1éch nhau gbc 21/3).
4
Uy, =1,R,+d—-~
. K K™K dt
Vor:
k 1a tht ty cudén day A,B,C rotor va
a,b,c stator.
v, la tir thong cudn déy thu k.

Phuong trinh can bang dién ap ctia moi
cudn day k nhu sau:
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Cac hé phuong trinh trén la cac hé
phuong trinh vi phan phi tuyén c6 hé sb
bién thién theo thoi gian vi goc quay 0 phu
thudc thoi gian: 0 = 0°+[w(t)dt

Tuy nhién néu mé ta toan hoc nhu
trén thi rat phic tap nén can phai don
gidn bot di. Té1 ndm 1959 Kodvacs(Lién
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X6) dé xuat phép bién ddi tuyén tinh
khong gian vecto va Park (My) dua ra
phép bién d6i d, q.

pha {n
Hinh 1. M6 hinh déng co dién ctia 6 t6 dién TESLA
trén hé toa dé of3, toa dé dq va toa d6 ba pha a,b,c

2.2. Cac phwong trinh co ban dong
co trén hé toa do off
Phuong trinh can bang dién ap:

ustx - Rsisa + d\Psa
dt
a¥y
u =R _+—%
sp sisp dt
ura=Rrira + d\Pm{ +(’0 d‘P 0 (1)
dt
r - errB dLP"ﬁ T wr' d\P B - 0
dt

Phuong trinh tir thong moc vong:

VY =Lsi +M.i_

Y =Lz tMig

Y =Lri +M.i_ (2)
Y, =L, +Mi,

Phuong trinh mémen:

M =G/2).P2.(Y i - .1) (3)

Phuong trinh chuyén dong:
J dom

p dt
Nhu vay, tir cac phuong trinh tur (1)
va (2) c6 thé thanh 1ap dugc phuong trinh
dién &p cua mo hinh chuyén mach:

= Me - Mc (4)
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d sa 0 . 7
_u B Rsisa+ Ls :{t d dira 0
“1 e Reip+ L2 di e
usﬁ t 0 Cdt (5)
disa O)r,M.is,B dira a)r.Lr.lrﬁ
ur(x : d . Rrira+ Lr. .
! dls,B dt . dlrﬁ
u _ M M ) Rr.lrﬁ + Lr.
L 8 =L @r Misa dt —wr.Lrira dt a
Ta c6 thé viét ma tran trén don gian Y =L.i Ly i,
hon bang cach thay céc dai lugng di¢n
3 L s o A A Ls=L, +i
bang céc véc to va cac thong so ciia mach N
biang ma tran thong so. Sau khi thay doi ta Lr =Ly +i,

dugc phuong trinh can bang dién ap: Trong do: L, L - dién cam cua céc

) di ) cudn stato va roto.
u=Ri+L.—+wo.Gi (6)
di i,1i - dién cam tan ctia cac cudn day
Tur (3) va (4) ta co: stato va roto.
Me = (3/2).p.M.(1,_,. 'sB e i) (7 L,- hd cam gilra cac cudn day.
2.3. Cac phuong trinh co ban cia Phuong trinh mémen:

dong co trén hé toa do d
ong cotren e foa €o ¢4 M,=(G2).PR.(Y i -¥ i) (10)

Phuong trinh can bang dién 4p: Phurong trinh chuyén dong:

=R, + Iy b
Om
. dLPsq T = Me = Mc (1 1)
u =R.i + 0.V (8) P dt
sq s’ sq dt sq
Véi:
. d¥rd
u =R, 7 -(0-0). Y, =0 ©-Po
u =R + dj:‘l “(©-). ¥ =0 M_ - moment dién tr.
M, - mémen can.
Trong d6: - 56 doi cuyc.
U U U U L Lo Ly 1 - dién ap J - moment quan tinh.
va dong dlen trén stato va roto theo cac truc

Tur dién ap ba pha u , u,, u_ chuyen
o o R sang dang dién ap hai pha u, U, co dinh.
- R, R, - tro khang trén cac cudn stato B¢ bién ddi d6 goi la bién déi thuan Clarke.

dvaq.

va roto. T
Phuong trinh bién d6i c6 dang:
YV, Ve Y-t thong stato va
roto theo cac tmc dva q u =g.[u Uy _&J
Phuong trinh tir thong: 3 2 2 (12)
Wo=Li 4L y J[ﬁub_ﬁucj
o - P32 2
Y =L.i tLd, 9) N S .
W o=L.i 4L B0 bién doi nguoc tur h@\ hai pAha Lo
" o rq g sang hé¢ baphai, i, i tadiung bd bien
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ddi nguoc Clarke. Phuong trinh bién dbi + Tan s6 f= 50Hz
c6 dang: Toe l
1, = iS(x £
. e MARAARAAA AAAMAAAA,
. \/515[3 ’ [AALAM AN
1, = ) + ) (13) ) ]
_i \/gi SB ] o @ [%) 04 e ::mm] 1] L1 8 (] 1
.= so. Speed
2 2 . T T T
" . " n n A Cn m\nhn AA AAAAAAAAAVAVAVAV vvvvvvvvvvvv
M6 hinh dong co dién trén 6 t6 dién . |[|[JVVVVIVVEREEEY
TESLA da xay dung dugc mdé phong *
bang phan mém moé phong Matlab cac

két qUé mo phéng du’O'C trinh béy trong ) o © © m s [ i w ® 1

A <A Time (setnds)
phan tiép theo ’
Hinh 4. Moment dién tirva téc dé cia déng co ting

2.4. Két qua md phéng véi tdn s6 f= 50Hz
Pé 1ay két qua mo phong ciia khdi dong = . . |
co khong dong b ba pha ta lay dau vao la N
dién 4p ba pha véi céc tAn s6 1an luot 1a: [
+ Tén sé £=25Hz VA
Tope oV AR OO A A0 A0 A
T LA VRO AN A T RO
w NI ALY \¥
zm L4
£ VAY,
o u © u w 15 % u u © 1 ' - - res e . ’
Time (seconds) . ,
Speet Hinh 5. Dong dién ctia déng co iing véi tdn sé
T
o f=50Hz
- + Tan s6 f = 100Hz
A .
. .
0 o [¥3 (¥} 12 - l:ms) 06 [ [} ® 1 ;;. E ]ﬂ\
Hinh 2. Moment dién tir va téc dé ctia déng co iing e \\ A~
Vi tdn sé f=25Hz o
b e s e e e e e
- | — e
I3 o [r3 (] it} rm[‘:mmq 6 L1 i3 R} 1

Hinh 6.Moment dién tirva téc dé cia déng co ting

Hinh 3. Dong dién ctia déng co ting véi tdn sé -
g e ong g9 véi tan sé f= 100Hz

f=25Hz
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CNC I R R Hinh 9. Déng dién ciia déng co iing véi tdn sé f =
Hinh 7.Dong dién ctia déng co ting vdi tdn s6 ' 150Hz
f=100Hz 3. KET LUAN
+ Tan so f= 150Hz T cac nghién ctru trong bai bao nay, ta
Tone ¢ cO thé rat ra mot so két luan nhu sau:
I
L - bé nghién ctru vé dong co dién trén 6
g*‘” ‘\ to TESLA ta c6 thé s dung phuong ph,eip
: ! > nghién ctru thong qua mo6 phong 1y thuyét
]
a - Str dung phan mém Matlab/Simulink
m ' : : dé md phong cac trang thai hoat dong cua
[] (i3] [ ik} o [H i1} 7 B (5] 1 A A , . , X Ie ,
Tre et dong co di¢n véi cac tan so khéac nhau.
' ‘ - Trong két qua trén ta thay, khi thay
- /[ X: A A 2 A 1 R
/ do6i tan s6 dong dién cung cap cho dong co
[0} N LA A \ ) A 4
P // thi toc do0 va moment cua dong co co sy
I - A A < r r A < A
m— bién thién theo, tir d6 ta c6 thé biét duoc
" g véi céc trang thai 1am viéc cua 6 to bd
T s b h e e e e e bién tan s& cung cap mot tan so toi uwu de
Trofenty di€u khién dong co khong dong bd trén 6
Hinh 8.Moment dién tir va téc dé cta déng co iing td, gitp cho 6 t6 co6 thé van hanh 6n dinh &
véi tdn s6 f= 150Hz cac ché do khac nhau.
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