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based on changing the distribution rules of motor states and braking states. The
results are examined, analyzed, compared, and evaluated using a simulation model
in Matlab-Simulink software. The performance of single-phase asynchronous motor
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speed control is evaluated by indicators such as mechanical characteristic stiffness,
motor loading capacity, static speed oscillation based on comparison when
controlling the speed of single-phase asynchronous motor according to the
frequency-voltage control law with constant load case. The comparison results have
shown that the output alternating voltage form of inverse H bridge with sequential
improved switching law and SincosPWM provide better performance for the
operation of single-phase asynchronous motor compared to the inverse H bridge
voltage in classic SInPWM mode. In particular, the speed control performance in
SincosPWM mode is nearly equivalent to supplying standard sine wave to the
motor. This has practical significance in designing power conversion circuits for AC
drive systems to save energy and reduce the impact of high-order harmonic waves.
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Bai bdo phan tich, danh gia, so sanh hiéu nang diéu chinh téc do dong co khong

ddng bo mét pha & cac ché do dleu ché do rong xung cai tién vai ché do SinPWM
kinh dién va véi truong hop khi cap ngu0n sin chuan. Céc luat cai tién dugc nhom
tac gia dé xuat dya trén co so thay d6i quy luat phan b trang thai dong co va trang
thai ham. Céac két qua dugc khao sat, phan tich, so sanh va danh gia bang mé hinh
md phong trén phan mém Matlab-Simulink. Trong d6 hi¢u nang diéu chinh téc do
dong co khong dong bd mot pha duge danh gia boi cac chi sb nhu do cimg dac
tinh co, kha nang tai ctia dong co, dao dong tinh tbe do dong co trén co sé so sanh
khi diéu khién téc do dong co khong dong bd mot pha theo luat diéu chinh tan sé -
dién ap véi truong hop tai 1a hing s6. Két qua so sanh di chi ra dang dién ap xoay
chidu dau ra nghich luu cau H véi luat chuyén mach tuan ty cai tién va
SincosPWM cho dap tng hiéu ning lam viéc cua dong co khong dong bo mot pha
t6t hon han so véi dién ap nghich luu cau H & ché d6 SinPWM kinh dién; dic biét
hiéu ning diéu chinh téc d6 & ché do SincosPWM gan twong duong véi khi cip
nguon sin chuan cho dong co. Piéu nay co y nghia thuc tién trong thiét ké cac
mach bién d6i ngudn cho cac hé truyén dong dién xoay chiéu nham tiét kiém ning
lugng, giam anh hudng cia cac lugng song hai bac cao.
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1. Gigi thigu

Ngay nay, viéc diéu chinh téc do cac dong co khong ddng bo mot pha, hai pha va ba pha hay
céc dong co xoay chidu khac voi cac bién tan tinh di tré nén pho bién va duoc ing dung rong rai
trong thuc té cho ccong nghiép cling nhu quan su nho sy phét trién manh mé cua cong nghé ban dan
V6i viée didu khién dong cit cac khoa chuyén mach cua cdc dang nghich luu khac nhau nhu nghich
luu tia mot pha, nghich luu tia nhiéu pha, nghich luu cau H, nghich luu cau ba pha... Trong do, viéc
diéu khién toc do dong co dién mot chiéu, xoay chiéu & cac ché do didu ché do rong xung diéu
khién chuyén mach nghich luu cau H da duoc nghién ctru va tng dung ngay cang phd bién nho sy
don gian va d& dang hién thyc hoa [1] — [14]. Vi vay Viéc nghién ciru danh gia hidu nang diéu chinh
téc d6 1am viéc cua dong co khong dong bo mot pha hay nhiéu pha véi cac luat chuyén mach cai
tién hoac véi cac ché do diéu ché do rong xung kinh dién cé y nghia to 16n trong viéc lya chon,
thiét ké cac manh co dién tir cua cac hé truyén dong dién xoay chiéu. Thuc té, dé didu khién
chuyén mach nghich luu cau H ¢6 cac luat chuyén mach sé nhu luat chuyén mach dbi xang, luat
chuyén mach khong ddi xang, luat chuyén mach tuan ty, luat chuyén mach tuan tu tiét kiém nang
lwong, luat chuyén mach duong chéo [11], [14]...; hodc c6 thé sir dung cac k§ thuat didu ché do
rong xung nhu SinPWM, SIR, SYPWM... [1] —[18]. Tuy nhién, vdi cac cong trinh da nghién ctru
thuong tap trung véi nghich luu cau 3 pha, Vi nghich luu cau H sir dung tai 1a cac dong co dién
xoay chiéu thi cac cong trinh nghién ciru con han ché. Trong 4o, véi cac phuong phap diéu ché
d6 rong xung trén, mirc hai bac cao c6 chi s6 kha cao, mirc hai co ban con thip, dic biét dé lam
t6t cac chi s6 nay thuc tlen thuong dung phuong phap thay ddi tan s6 bam xung ma chua co
nhiéu cac nghién sau hon vé thay doi quy luét phan b trang thai dién ép 0 va khac 0 [1], [11],
[16]. P& ning cao chit luong dién 4p dau ra caa nghich luu cdu H nhém tac gia da dé xuit hai
phuong an cai tién 14 luat chuyén mach tuan ty cai tién [15] va s& dugc ky hiéu trong noi dung
bai bao nay 1a SinPWM_CT va luat chuyén mach SinCosPWM [16]. Vi 2 cong trinh da cong bo
[15], [16] da chi ra rang dang dién 4p dau ra cho cac chi s hai co ban va tong lugng hai tot hon han
S0 V6i cac phuong phap kinh dién khac nhu SIR, SinPWM hay luat chuyén mach tuan ty thong
thuong [15], [16]. O ndi dung bai bao nay nhém tac gia nghién ctru danh gié hiéu nang lam viéc cua
dong co khong dong bd mot pha & cac ché do diéu ché do rong xung SincosPWM va luat chuyen
mach tuan ty cai tién so sanh véi ché do diéu ché do rong xung kinh dién SinPWM va nguon sin
chuan dé hd trg qua trinh nghién ctu, thiét ké diéu khién cac hé truyén dong dién xoay chiéu véi
dong co khong dong bo.

2. Phwong phap nghién ciru

O ché d6 mach ha, co nhiéu phuong phéap diéu khién téc d6 dong co khong dong bo nhu: didu
chinh tdc d6 bang cach thay doi dién tro phu mach roto, diéu chinh toc do bang cach thay doi
dién ap dat vao mach stato, diéu chinh téc d6 bang cach thay d6i s6 ddi cuc, diéu chinh toc do
bang cac luat diéu chinh tan sb - dién ap [10], [11], [14], [17]. Trong do, diéu chinh téc do bang
cac lut dleu chinh tan s6 - dién ap 1a phuong phap t6i uru hon ca, tiy theo ty 1é thay doi giira dién
ap va tan s6 nguon cap cho mach stato ma c6 thé lya chon tuong Ung cac dang tai khac nhau [11].
Trong ndi dung bai bao, nhom tac gia lva chon diéu chinh téc d6 dong co khong ddng bd mot pha
V6i tai 1a hang sb theo luat diéu chinh tan s6 - dién ap 1a U/f = const. So @6 ddu néi nghich luu
cau H véi tai 1a dong co khong dong b mot pha cé dang nhu hinh 1.

Véi dang so dd hinh 1, viéc diéu chinh tin s6 - dién ap dua trén co s& diéu khién chuyén mach
cac khoa ban dan nghich luu cau H. Cé rat nhiéu cac phuong phap khac nhau dé diéu khién
chuyén mach nghich luu cau H, trong d6 phuong phap thuong dugc sir dung rong ri 1a ché do
diéu ché do rong xung SinPWM [11] véi tai xoay chieu. Khi do dang dién ép dau ra nghich luu
cdu H & ban ky dwong trude khi cap ngudn cho dong co s& ¢6 dang nhu hinh 2 véi truong hop c6
5 xung dién 4p, c6 dang twong tu V§i truong hop co s6 xung ap nhiéu hon; & ban ky am dang dién
ap twong ing nhung voi dau dao chiéu [8], [15], [16].
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_'_I ¥ Hinh 2. Dang dién ap ra nghich hru cau H nira

1 ban ky dwong ¢ ché do SInPWM

Hinh 1. So' d6 ddu néi nghich heu cau H
Véi dong co khong dong bg mét pha

Nhan thay rang, dién ap ra 1a dién 4p xoay chiéu dang xung, gid tri dién ap diéu chinh bang cach
thay doi gia tri dién ap trung binh thong qua viéc dleu chinh d6 rong va tong thoi gian luu giir cac
xung dién ap khac 0 va xung dién ap 0. Gia su ta can diéu ché dién 4p xoay chidu dang xung c6 chu
ky T gidy v6i hé s6 didu chinh dién 4p k. Nhu vay téng thoi gian luu giit cac trang thai dién ap
khac 0 trén mot chu ky T s¢ 1a k,. T gidy, tong thoi gian luu giit céc trang thai dien ap 0 s€ 1a T - k. T
= (1- kyT gidy [8], [11], [15], [16] Tur 46, dé thuc hién luat diéu chinh tan sé U/f = const ta thuc
hién diéu chinh gia tri diéu chinh dién ap k, va chu ky T cuia dién ap xoay chiéu dang xung duoc
diéu ché. Khi d6 k, = 1/Udm = fuffam [11], trong do Uy, Ugn 1an luot 1a dién 4 ap lam viéc va dién ap
dinh murc tuong ting Véi tan s lam viéc f; va tan s6 dinh muac fy, caa dong co.

O ché d6 luat chuyén mach tuan ty cai tién SinPWM_CT [15] ma nhom tac gia dé xuit, dé
nang cao chat lwong dién ap dau ra nghich luu ciu H, quy luat phan b n trang thai dién ap khac 0
trén mdi ban ky duoc xac dinh d6 rong xung theo cong thirc sau:

5 = kpstm(m/(n +1)) M
23 sin(iz/(n+1))
i=1

Trong d6 O, 1a d6 rong xung khéc 0 th i trén mdi banky,i=1,2 ... n

Dé dam bao tinh dbi ximg trong mdi ban ky ctia dién ap xoay chidu dau ra nghich luu cdu H
s& didu ché n+1 xung dién ap 0 trén m6i ban ky, trong d6 xung s6 1 va n+1 c6 do rong bang nhau
va bang (1- k,)T/4n, d6 rong xung sb 2 dén xung thir n bang nhau va bang (1- k) T/2n.

Vi luat SincosPWM [16] ma nhom tac gia dé xuit, quy luat phan bb trang thai dién ap khac 0
cling thuc hién nhu cong thuc (1) ¢ luat chuyen mach tuan tu cai tién & trén, chi khac ¢ quy luét
didu ché phan bd céc trang thai dién ap 0. Dé dam bao tinh d6i xing trong quy luat phan b cac
trang thai dién ap 0 va khac khong, ta didu ché s6 xung dién 4p 0 1a pt1, khi dién ap trung binh la
duong va nhé hon di¢n ap dinh muc, tuc 1la 1>k,>0 thi thi tu didu ché sao cho trong mot nira chu
ky dién ap xoay chiéu luén bat dau va két thuc la gia tri dién ap 0, khi d6 d6 rong xung caa xung
dién ap 0 thtr i s€ dugc xac dinh nhu sau [16]:

(1 kp)T|c0s(i7t/(p+2))|
Boi = 257 cos(in/(p+2))| )

Céc dang dién 4p ra cia nghich luu ciu H véi truong hop ¢6 9 xung & cac ché d6 SinPWM,

SincosPWM va SinPWM_CT cé dang nhu cac hinh 4, 5, 6.

3. Két qua va ban luin

Pé kiém tra, danh gia hiéu nang lam viéc ctia dong co khong déng bd mot pha & ché do diéu
ché d6 rong xung ta st dung mo6 hinh mé phong Matlab véi tai nhu hinh 3.
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Hinh 3. M6 hinh mé phong diéu khién nghich heu cau H véi ludt chuyén mach tuan tw

M5 hinh m6 phong bao gdm cac khdi chinh sau:

- Mb hinh nghich Iuu cau H voi khéi Nghich luu cau H;

- DC Voltage Source 1a ngudn dién mét chiéu cap cho nghich luu cau H;
- Hamtaoxung 1a khéi thuat toan logic tao ra cac xung diéu khién cta cac ham logic U1, U2,

U3, U4 tuong ing;

- Scope 1a khdi hién song do tin hiéu toc d6 va moé men cua dong co khong dong bo mét pha.

- Pong co khong ddng bd mot pha c6 cac thong sb duge cho sdn boi Matlab nhur trén hinh 4.

Dé danh | gid, so sanh, phén tich hiéu ndng lam viéc cua dong co ta lay cac thong s6 ctia dong co, sO
xung, tan s6 dau, hé sé diéu chinh dién 4p k, 1a hoan toan giong nhau ¢ cac ché do diéu ché do rong
xung khac nhau nhu SinPWM va cac luat cai tlen dé xuét cing voi trudng hop nguon dang sin chuan.
Céc dang dién 4p ra cua nghich luu véi tan s6 50 Hz va sb xung 13 9 & cac ché do SinPWM,
SincosPWM va SinPWM_CT trude khi Cép cho dong co s& c6 dang nhu cc hinh 5, 6, 7.

Két qua mo phong déc tinh qua do toc d6 voi truong hop riéng khi tan s6 dién 4p cap cho
dong co 1a 50 Hz, s6 xung diéu ché trén mot ban ky 12 9, dugc thé hién nhu hinh 8.

T —
’d. Block Parameters: Single Phase Asynchronous Machine [éj
. -

Configuration Farameters | Advanced |

-

Mominal power, voltage, and frequency [ Pn(VA), vn{Vrms), f(HZ) ]
[ .25%746 110 60]

Main winding stator [ Rs{ohm), LIs{H} 1

[2.02 7.4e-3]

Main winding rotor [ Rr'(ohm}, Lir'(H) ]

[4.12 5.6e-3]

Main winding mutual inductance Lms(H)

0.1772

||| Auiliary winding stator [ RS(ohm), LIS(H] ]

[7.14 8.5e-3]

Inertia, friction factor, pole pairs, turn ratio(awy'main) [J(kg.m~2), F(N.m.s), p, NS/Ns]
[0.0146 0 2 1.18]

Disconnection speed wc (% synchronous speed)

73

Initial speed wi (% synchronous speed)

0

4 1 3

[ OK ][ Cancel ][ Help ] Apply

m

Hinh 4. Cdc thong sé cia dong co khdng déng bé mét pha
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Hinh 6. Dang dién dp ra nghich heu cau H ¢ ché dg SincosPWM

JiTT T

L

0.002 0.0:04 0.006 0.008 0.01 0.012 0.014 0.016

Hinh 7. Dang dién dp ra nghich heu cau H ¢ ché dg SinPWM_CT

D018

Phan tich céc hinh 5, 6, 7 thdy rang su phan bd cac trang thai dién ap khac 0 va dién 4p 0 &
cgic ché do SinPWM, SincpsPWM va SinPWM_CT da c~(') su khac biét rd rang khi & cung mot hé
so dieu chinh Kp vai tan s6 S0Hz va so xung la 9 trén moi ban ky.

<Rolor speed (rad/s or pu)e

100t //
: nr_,r

0 5 0 15 20 2 %
Hinh 8. Bdc tinh qud dé téc dé ciia dong co & ché d@é SincosPWM véi tai 0,1 Nm

Tir hinh 8 thiy riang dang dic tinh téc d6 cua dong khi ¢ tin sé 50Hz, nghich luu & ché do
chuyén mach SincosPWM dam béo dat téi trang thai xac 1ap 6n dinh voi dao dong nho. Thai gian
quéa do 2 gidy ¢ ché do mach ho khi chua st dung céc giai phap t6i wu vong kin 1a ¢am bao.

Pic tinh qua do tdc do cua dong co khong dong bo mot pha ¢ cac ché do SinPWM va
SinPWM_CT ciing nhu véi ngudn sin chudn ciing c6 dang twong tuy nhu & ché do SincosPWM,
tuy nhién khac veé gia tri tdc do xac 1ap, dao dong toc do, va thoi gian qua d96... Nhitng sy khac
biét nay dwoc danh gia thong qua cac mé ta bang thong sb 1, 2, 3, 4. Trong cac bang théng sd
trén, ky hiéu My max 12 gid tri m6 men tai cuc dai ma dong co c6 thé khoi dong va lam viée ting
tdc dé dat toi trang thai xac 14p. Gia tri nay dwoc mo phong do tim khi thay d6i mé men tai ting
dan tir 0,1 Nm theo budc gia tri 0,01 Nm trén mo hinh mé phong Matlab Simulink hinh 3, véi gia
tri mo men tai l6n hon gia tri cuc dai thi dong co s& bj dao chiéu quay, do tai 1 dang c6 tinh thé
nang. Ky hiéu fy 1a muc tin sé diéu chinh ma dong co c6 thé lam viée twong (ing Véi timg gia tri
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md men tai cy thé, gia tri nay dwoc khao sat bang cach thay doi diéu chinh gia tri tan s6 nguon
cip cho mach stato tir gia tri tan s6 dinh muc fy, = 60 Hz giam dan theo budc gia tri bang 1 Hz va
thay d6i dién ap theo luat U/f = const twong (g & mdt gia tri md men tai 1a hang s6 cu thé. Véi
gia tri fy nho hon gia tri cyc tiéu thi dong co s& khong thé ting tdc dat téi trang thai xac 1ap, ma
bi kéo quay nguoc chiéu do tai co tinh thé ning.

Bang 1. Gid tri toc do xdc 1Gp cia dong co & cdc ché d¢ PWM khdc nhau va nguon sin chudn

Téc dd xac 14p ciia dong co & cac ché dd PWM khac nhau va véi nguon sin

Mo men tai chuin khi ting mé men tii téi gan mé men cuc dai (rad/s)
(Nm) SinPWM SinPWM CT SincosPWM Nguén Sin chuin
0,1 123,8 126,9 127,1 127,2
0,15 120,9 1254 125,8 125,9
0,2 117,6 123,9 124,4 124.6
0,25 114,1 122,2 123 123,3
0,3 110,1 120,5 121,5 122,1
0,35 105,5 118,8 120 120,6
0,4 100,2 116,9 118,4 119,2
0,48 Mi max 113,6 115,6 116,9
0,88 - Mii max 97,1 101,4
0,99 - - M max 95,4
1107 - - - Mtéi max

Phan tich bang 1 thiy rang khi thay d6i moé men tai ting dan tir 0,1 thi toc do xac 1ap cua dong
co & hai ché do diéu ché do rong xung cai tién ma nhom tac gia dé& xuat 1a SinPWM_CT va
SincosPWM déu cho gia trj 16n hon so véi ché do SinPWM kinh dién, gia tri ndy cang khéc biét va
dang ké khi m6 men tai cang 16n. Sy thay dbi nay cho thiy cong suit co cua dong co khong dong
bo mot pha & cac ché do diéu ché d6 rong xung cai tién 1a 16n hon so vé6i ché do SinPWM kinh
dién, dong thoi cing khing dinh d6 cung dic tinh co clia dong co & cac ché do cai tién 1a cing hon.
Dic biét v6i ché do SincosPWM thi cac gia tri tbe do xac 1ap c6 su sai biét khong dang ké so véi
téc d6 xac 1ap cua dong co voi ngudn sin chuan. Gia tri mé men tai cuc dai ma dong co ¢6 thé 1am
viéc & ché do SincosPWM 1a 0,99 Nm 16n hon nhiéu so véi mic 0,48 Nm & ché d6 SinPWM, va
gan dat téi mirc 1,07 Nm véi nguon sin chuan. Dé danh gia dap ung do cing dic tinh co cia dong
co v6i ting ché do PWM mot cach cu thé hon, ta xem xét bang 2 mé ta su thay doi téc do xac 1ap
clia dong co khi thay d6i mo men tai trong cac khoang sai léch 14 0,05 Nm.

Bang 2. Su thay doi toc dé xdc 1Gp ciia dong co khi thay d6i mé men tdi ¢ ché @ SinPWM va Sin-SinPWM
Cic khozng thay d6i mé men tai

0,1+0,15 0,15+0,2 0,2+0,25 0,25+0,3 0,3+0,35 0,35+0,4

(Nm)

SinPWM (Aol
Mikc thay dbi rad/s) 29 33 35 1 46 53

téc dd xaclap & SinPWM_CT
cac ché do (A®2 rad/s) 15 15 L7 L7 L7 19

PWM SincosPWM

(A3 rad’s) 13 1,4 1,4 15 1,5 1,6
Aol/ Aw2 1,933 2,2 2,06 2,35 2,71 2,79
Awl/ Aw3 2,23 2,36 2,5 2,67 3,07 3,31

Phan tich bang 2 thay rang sy thay di toc do xac lap trén ting khoang thay d6i khi tang mo
men tai 0,05 Nm thi tdc do xac 1ap cua dong co & ché do xac 1ap giam theo ting muc tir 2,9 rad/s
dén 5,3 rad/s. Trong khi d6 gia tri nay & cac ché d6 SinPWM_CT va SincosPWM nhé hon kha
nhiéu theo cac khoang tir 1,5 rad/s dén 1,9 rad/s va 1,3 rad/s dén 1,6 rad/s. Piéu nay nhan manh
nhu két luan phan tich & trén vé muic cong suat co ctia dong co khi ¢ ché do SincosPWM va
SinPWM_CT la cao hon so véi SinPWM, va cang 16n hon khi tai 16n hon. Ngoai ra, trén bang 2
cac chi $6 Aowl/ Aw2 va Awl/ Aw3 cho thiy su khac biét vé do cumg dic tinh co trung binh trén
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tirng khoang thay d6i mé men tai 1a 0,05 Nm khi mo men tai ting dan tir 0,1 Nm dén 0,4 Nm. Nhu
da biét, do cimg dic tinh co duge xac dinh bang ty 1é su thay doi cia m6 men va sy thay ddi cua toc
d9, nhu bang 2 su thay ddi ciia mé men 1a nhu nhau, do d6 su khac biét do cting dac tinh co cta dong
co 6 timng ché do6 PWM theo céc khoang thay d6i mé men dong co ciing twong tmg 1a cac gia tri Aowl/
Aw2 va Aol/ Aw3. Thiy rang, d6 cing cua dic tinh co ctia dong co trong ving 1am viéc on dinh xac
14p & cac ché do SinPWM_CT va SincosPWM lan luot Ién hon theo cac khoang tir 1,933 lan t6i 2,79
lan va 2,23 lan toi 3,31 lan so véi & ché do SinPWM. Do cimg dic tinh co cua dong co & ché do
SincosPWM thay di 1a nho nhat khi tai tang dan tir 0,1 Nm dén 0,4 Nm voi mic thay doi toe do xac
lap tuong tng chi 1a 1,3 rad/s t6i 1,6 rad/s. Nhu vy, véi phan tich vé thay d6i do cimg dic tinh co
theo timg viing tai nhu trén cho thiy dong co s& lam viéc on dinh va it rung 1ic nhat khi c6 sur tac
dong vao md men tai bén ngoai khi dong co 1am viéc & ché do SincosPWM so Vai cac ché do con lai,
& ché d6 SinPWM_CT ciing dam bao gan vé6i ché d SincosPWM. D¢ cting diic tinh co 16n hon gitp
dong co 1am viéc on dinh hon trudc sy thay doi bién dong vé mé men tai, ngoai ra ciing gitip ting dai
diéu chinh téc do ciia dong co. Dai diéu chinh téc do ciia dong co duoc thé hién bang ving lam viéc
6n dinh cta dong co khi thay ddi tan sb cip ngudn cho mach stato & bang 3.
Bang 3. Ddi diéu chinh tan sé nguon cap cho mgch stato cia dng co o cic ché do PWM khdc nhau voi
muc tdi lan luot la 0,1 Nm va 0,4 Nm

Dai tan so lam viéc clia ddng co ¢ cic ché d dieu ché d9 rong xung khac nhau

Mo men tai (Nm)

SinPWM SinPWM_CT SincosPWM
Tm=0,1 Nm 17 < f,, <60Hz 7<f, <60Hz 4< f,, <60Hz
Tm=0,4 Nm 45< f, <60Hz 27< f,, <60Hz 21< f,. <60Hz

Phan tich két qua bang 3 cho thy ring ¢ cac mirc mo men tai 0,1 Nm va 0,4 Nm thi dai tan s6
lam viéc cua dong co & ché d6 SincosPWM va SinPWM_CT 1a 1én hon nhiéu so véi ¢ ché do
SinPWM kinh dién, dic biét khi tai 0,4 Nm thi dai diéu chinh tan s & ché d6 SinPWM chi 1a 45
Hz dén 60 Hz, trong khi ¢ ché d6 SincosPWM 1a 21Hz dén 60 Hz, con ¢ ché do SinPWM_CT
dai nay 1a 27 Hz dén 60 Hz.

Bang 4. Thoi gian qud do (ty) va dao dong toc do (Aw) ¢ cac ché g diéu ché dg réng xung khdc nhau

Thoi gian qua d9 va dao dong toc d & cac ché dp diéu ché d rong xung khac nhau

M6 men tai

(Nm) SinPWM SinPWM_CT SincosPWM
tqa () Aw (rad) toa Aw (rad) to Aw (rad)
Tm=0,1 Nm 3,6 0,5 3,5 0,4 2,3 0,7
Tm=0,2 Nm 6,9 0,6 39 0,4 2,6 0,7

Phan tich bang 4 cho thiy rang thoi gian qua do toe d6 cia dong co & ché do SinPWM kinh dién
& hai mirc m6 men tai 0,1 Nm va 0,2 Nm tuong tmg 1a 3,65 va 6,9s I6n hon han so véi hai ché do
SinPWM_CT va SincosPWM, dic biét & ché do SincosPWM thoi gian qua d6 voi hai mic tai
tuong tng trén 1a nho hon dang ké véi thoi gian twong tng 13 2,3s va 2,6s. Thoi gian qua do gitp
d6ng co nhanh chong lam viéc t6i trang thai x4c lap, dap ing nhanh yéu cau lam viéc cua hé thong.
Tuy nhién, mtc dao dong tinh & ché do SincosPWM lai I6n hon mét chat so véi ché do SinPWM
va SinPWM_CT, nhung théng s6 nay la nho, kha ning giy rung 6n khong dang ké. O ché do
SinPWM_CT thi mutrc dao dong tc do tinh nho nhit c6 gia trj 14 0,4 rad con & ché do SincosPWM
14 0,7 rad. Gia tri tbc do xac 1ap v6i mitc mo men tai 0,1 Nm va 0,2 Nm & cac ché do diéu ché xung
nay déu Ién hon 123, nén sai s6 dao dong téc do nho hon 0,06% 1a dam bao tét yéu cau lam viéc
Vai cac hé thdng truyén dong dién thong thuong.

4. Két luan

Bai bao dua ra cic phan tich danh gia so sanh hiéu ning diéu chinh toc do ciia dong co khong
dong bé mét pha & cac ché @6 diéu ché do rong xung cai tién SinPWM_CT va SincosPWM ma
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nhom tac gia da dé xuét so véi ¢ ché d6 SinPWM kinh dién. Qua phan tich dénh gia cac théng sb
nhur gia tri te do xac 1ap ctia dong co khi thay doi tai, gia tri md men cyc dai ma dong co co thé
lam viéc, d6 cung dac tinh co khi thay d6i tai trén ving lam viéc on dinh cia dong co, thoi gian qua
d6 da cho thay dap ng hiéu nang lam viéc cua dong co ¢ cac ché do cai tién dé xuat 1a tot hon han
S0 v6i & ché d6 SinPWM kinh dién. Dic biét ¢ ché do SincosPWM cho dap tmg lam viée 1a tot
nhat. Nhu vay, voi cac phuong phép diéu ché do rong xung cai tién ma nhom tac gia dé xuat néu
duoc sir dung trong cac hé truyén dong dién dong co khong dong bo mot pha s& nang cao cong suét
co cta dong co, tang kha nang lam viéc on dinh trudc sy thay doi mo men tai, va ting kha ning dap
ing nhanh ciia hé théng véi yéu cau tai dit ra.
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