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Tom tat:

Bai bao trinh bay nghién clru ('ng dung bd bién d6i MERS (Magnetic Energy Recovery Switch) nhdm
nang cao hiéu sudt van hanh va tiét kiém nang lugng cho dong ca khong dong bo xoay chiéu ba pha.
B6 MERS cho phép thu hoi va tai sif dung nang lugng tur trudng du trong qua trinh lam viéc clia dong
o, tir d6 cai thién dang k& hé s6 cdng sudt va hiéu suét tdng thé ctia hé thdng. K&t qua md phdng
cho th&y khi tich hgp bd MERS, cdng suét phan khang gan nhu dugc triét tiéu, hé s6 cdng sut dn
dinh & mdc cosp = 1, va tdc do dong ca duy tri gan vdi tdc do dinh mirc. Nhitng két qua nay ching
minh tiém n&ng (ng dung thuc tién cia MERS trong cac hé thdng truyén dong cong nghiép, hudng
dén muc tiéu t6i uu hda néng lugng va phat trién bén ving.

T khoa:

Tiét kiém nang lugng, MERS, Magnetic Energy Recovery Switch, dong cd khong dong bo xoay chiéu
ba pha.

Abstract:

In this paper, the application of the Magnetic Energy Recovery Switch (MERS) is investigated to
improve energy efficiency and power factor in three-phase induction motors. By recovering and reusing
the residual magnetic energy during motor operation, overall system efficiency can be enhanced.
Through simulation, it is demonstrated that when the MERS is employed, reactive power is effectively
eliminated, the power factor is stabilized at cos¢p = 1, and the motor speed is maintained close to its
rated value. These results highlight the potential of the MERS to be applied in industrial drive systems,
contributing to energy savings and sustainable development.
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Energy saving, MERS, Magnetic Energy Recovery Switch, three-phase asynchronous AC motor.

1. GIOI THIEU CHUNG lwong tir truong MERS (B9 bién doi tai st
dung ning luong tir truong), mot loai thiét

Nam 2005, gido su Shimada thudc _ < ; 22 R TS
bi ban dan cong suat mdi véi nhic€u tinh

vién nghién ctru cong nghé Tokyo dang ky g L e e
ban quyén sé hitu tri tué bo bién doi nang ~ Pang nol bat, c6 nhiéu ung dyng trong
cong nghi¢p va dan dung [1]. MERS duoc
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xem nhu 14 mot bo bién d6i tiém ning véi
nhiéu tinh ning ndi bat nhu cau tric didu
khién don gian, c6 thé diéu khién dong
dién theo hai chiéu, t6n hao dong cit nho,
htra hen 1a mot thiét bi co thé tmg dung
trong nhiéu linh vuc nhu tiét kiém ning
lugng, truyén tai dién niang linh hoat
(FACTs) nhu tng dung cho diéu khién
deén huynh quang, rng dung cho may phat
dién suc gid [4], tng dung trong dong co
khong dong bo.

Ngay nay, da phan cac dong co khong
ddng bd déu 1am viéc dua trén diéu khién
ctia bién tan. Viéc nay dan dén tén kém
néu dong co nhu quat, may bom chi can
giit nguyén téc do ciing nhu khong yéu
cau do chinh xéc trong qud trinh lam viéc.
Chinh vi vy ma st dung b MERS dé
diéu khién dong co loai nay dem lai hiéu
qua rat cao trong viéc giam dong khoi
dong trén stator ciing nhu nang cao hé sb
cong suit [6]. Bai bao, trinh bay nhitng két
qua nghién ctru bai todn dung MERS cho
dong co ba pha.

Céu tric b6 MERS nhu dd néu trén Hinh
1, gdm 4 van ban dan diéu khién hoan
toan, mdi van dugc mic song song ngugc
v61 mot diode va mot tu dién. Cac van ban
din c6 thé st dung la IGBT hoic
MOSFET, dugc bd tri theo kiéu cau mot
pha, tu dién mot chiéu. C4u trac bd MERS
tuong ty voi bo bién ddi cau H mot pha,
nhung cach diéu khién khac va dung tich
ctia ty dién cling nhé hon vai lan. Bing
cach gan ndi tiép MERS gitra tai dién cam
va ngudn dién xoay chiéu, cong suat phan
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khang (hay ning lugng tir truong) cd thé
duoc su dung lai cho tai [2].

Nguyén tac hoat dong cua bd MERS dya
trén viéc diéu khién dong dién chay qua
nd. Do vdy ma pha cua dong dién cling
nhu d0 16n cua di¢én ap déu co thé diéu
khién duoc [3].

Chinh vi vy, st dung bo bién d6i MERS
dé diéu khién dong co khong dong bo dem
lai hiéu qua réat cao trong viéc giam dong
khéi dong trén Stator cling nhu nang cao
hé s6 cong suat [7].

Hinh 1. So d6 bo bién d6i MERS

2. NGUYEN LY HOAT BONG CUA BO
BIEN BOI MERS

2.1. Cac trang thai hoat dong cua bd
bién d6i MERS

Khi 1am viéc, cac van ban dan cia MERS
dong cit theo timg cap mot 1an trong mdi
chu ki ctia ngudn dién xoay chiéu. Cp van
S1-S3 ludn dong cit nguoc vai cap S2-S4.
Co ba trang thai hoat dong khi b MERS
hoat dong:

Trang thai ngan mach tu (Hinh 2a): xdy ra
khi tu dd xa hét ning luong ra tai, dong
dién chay song song qua hai ban dan dang
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md va qua hai diode song song véi hai van
ban dan dang khoa.

Trang thai nap dién cho tu (Hinh 2b): Dong
dién di qua 2 diode méc song song nguoc.
Trang thai tu xa nang luong ra tai (Hinh
2¢): Tu phong dién thong qua cap van ban
dan dang mé.

Hinh 2. Cac trang thai hoat dong
cuia bo bién d6i MERS

2.2. Cac ché do6 hoat dong cua bd bién
déi MERS

Ché d6 khong lién tuc: Ché do khong lién
tuc xdy ra khi tu dién phong hét dién tich
trén no trude khi gia tri dong dién dat cuc
dai trén mdi ntra chu ki dong cit. O ché do
nay, MERS c6 day du ca 3 trang thai hoat
dong: trang thai ngan mach, trang thai nap
tu va trang thai xa tu trong moi % chu ki
dong cit nhu hinh 3.

L S84 0N 15108 L s i SSN [, U
T i ¥

Ché d6 lién tuc: MERS hoat dong trong
ché db lién tuc khi dién tich cta tu chua vé
khong, hay néi cach khac la chua duoc xa
hét trén mdi ntra chu khi dong cat. Do vay
ma trong ché d lién tuc MERS chi ton tai
hai trang thai hoat dong: trang thai nap tu
va trang thai x4 tu trong mdi % chu ki déng
cit nhu trong Hinh 4.

5 —

S1540M e SISION g STSAON

Hinh 4. B thi dong dién va dién ap trong
ché dé lién tuc

Ché d6 can bang: 1 ché do bién giira ché
do gian doan va lién tuc, tic 1a khi dién 4p
trén ty vira dugc xa hét thi qua trinh nap
dién cho tu bit dau. Luc nay dién ap trén
MERS c6 dang sin va dong dién khong bi
bién dang. Khi hoat dong & ché do nay,
cling nhu ché d¢ lién tuc, MERS ton tai hai
trang thai hoat dong 1a tu nap dién va xa
dién. D6 thi dong dién va dién ap trong ché
d6 can bang duoc mo ta trén Hinh 5.

P 28400 L 00 25408 DEN suom .
‘ i = = 3

Hinh 3. Dé thi dong dién va dién ap trong

ché do6 khong lién tuc

Hinh 5. D thi dong dién va dién ap trong
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ché d6 can bang

3. MO HINH HOA VA TiNH TOAN MACH
LUC BO BIEN BPOI MERS

3.1. M6 hinh héa hé théng

Dé dong dién sém pha hon so v6i dién ap,
khi d6 goc léch pha gitra dong va ap s€
dugc giam va do do6 ting hé sb cong suit.
Muc tiéu ctia mé hinh héa bo bién doi la dé
tim ra ham truyén dat thé hién mdi lién hé
gitra dau vao 1a goc mé van & voi dau ra 1a
dién ap trén tai [8].

Ham truyén cua dbi tuong:

Vi (8) _ V, LA+2RI,))

G(s) = = (1)
A(s) wRI (1 +2—Ls)
R
pat g = VLU 2R 13 e s tite, 7o 2L
oRI R

m
1a hing s thoi gian ciia bo bién d6i. Khi
d6 ham truyén dat ctia bo bién d6i voi dau
vao 1a goc md van, dau ra la dién ap tai co
dang nhu sau:

B
(1+Ts)

G(s) (2)

Vierm™ Vi s Vierm
Ry(9) o Smt) >

B§ diéu khién Déi twong
Khéu do lrong

Ku
Tustl

d

Hinh 6. Vong diéu khién MERS trong
ché dé lién tuc
Ap dung tiéu chudn t6i wru ddi xing ta c6
ham truyén tdi wu hé kin ¢o dang:
1

G, (s)= 3
i (3) 14275 + 2T} s” 3)
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Bo diéu khién duoc tinh theo cong thuc:

1
1+ 2T, + 27T} s° 4)
A+Ts)(A+T,s) 14+27}s +2T‘52s2

R(s)=

Bién dbi biéu thirc (3) ta duoc:

(A+Ts)1+Ts)
R(s)= (5)
2Ts BK,(1+Tys)
bat T, =1, ta co:
R(s) = A+Ts)A+Ts) _ 1+Ts
U sPK(+Ts) 2MBK, (g
T 1 L Lk

= —+ =
2T;tﬂ2Ku 2]—;lﬂ2KMS ! s
3.2. Tinh toan mach luc

CAu trac mach dién Nguon-MERS-Dong
co nhu Hinh 7.

s, M

Ts3 Sd
2,8

Nguén Ts3 s47
82 151

T3 sqT

Hinh 7. C4u tric mach dién

nguén — MERS - dong co
Trong phan thiét ké mach dién diéu khién
dong co khong dong bo dung MERS, ta
chi xét mach lam viéc & ché do can bﬁng.
C6 thé bién ddi so do mach dién Ngudn—
MERS-Dong co thanh so d6 Ngudn—
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MERS-Tai tré cam nhu 1. Tu do, ta co
duoc so dd vector dién ap nhu Hinh 8.

| .
I Vmers

Hinh 8. So d6 vector dién ap
Khi do, dién ap Vwmres va dién ap vao Vin
léch pha nhau 90°. Ttr d6 thi vec-to ta ciing
nhén thay rang goéc léch pha Vi, va dong
dién I cung pha, dan dén cong suat cia
nguodn dat hiéu qua cao nhat 1a cosp=1.
Ché d6 can bang la bién gidi giita ché do
lam viéc gian doan va ché d¢ lién tuc cua
mach dién. Hoat dong ciia b MERS trong
ché do can bang lam giam cac thanh phan
song hai cua dién ap va dong dién tai .
Diéu kién dé dat duoc ché do can bang khi
dién khang ctia bo MERS bang dién khang
cua tu dién theo cong thuec (7).

1

=X, =— )

X
M
ers c W C

Tu dién tdi wu khi ma goc 1éch pha giira
dién ap ngudn Vi, va dién ap MERS
(VMers), o chinh bang goc mé van & trong
ché d¢ lién tuc. Va tai ché d6 nay o = 90°.
Nhu vay tu dién C dugc xac dinh theo
cong thtre (8).

1

C =
@’L

®)

Trong d6: ® = 2nf

3.2.1. Tinh toan chon tu dién
Dong co co thong $6: Uam=400V, P=1,5
kW, cos@ =0.8. Cudn day stator ndi sao.
Ta c6 cong thue (9):
]dmday = \/— r

3U yday-COS P

=__E@9__=27@@
J3.400.0.8

©)

Vi cudn day stator ndi sao nén Idamday
=Idmpha , ta O Zdam theo cong thirc (10), Xiai
theo cong thuc (11), R theo cong thuce
(12):

U
z, =-— :%:81.5(9) (10)
1, 2.7
pha
X =7, .sing=
tai dm ¢ (11)
=81.5x0.6=48.9(Q2)
R.=7, .cosg=
tai dm ¢ (12)

=81.5%0.8 = 65.2(Q)

Gia tri tu C duogc chon sao cho X1 = Xc.
cong thue (13) tinh gia tri tu C va cong
thirc (14) tinh gié tri cudn cam L:

1 1

C: = =
(DXC 27Z'f.XC (13)
U sawp
27 x50x48.9
Lzﬁz 48.9 =0.156(H) (14)
o 27x50

3.2.2. Tinh toan chon van

Tir céc thong sb trén tinh toan ta co gia tri
dién ap va dong dién trong mach theo tham
s6 dau vao, dong dién tai dugc xac dinh
theo cong thirc (15).
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U

I =
JR+(X, - X, )

tai

(15)

v6i ché do can bang thi Xi = Xwuers.

Tuy nhién, do tai & day 1a dong co dién ba
pha khong dong b nén khi lam viéc ¢
nhirg thay d6i nhat dinh tuy thudc vao
ché do 1am viéc cua dong co. Vi vay, ta
chon van tinh toan theo tham s6 tai nhu
cong thuc (16).

;o By _ L5kW

. = =4.684
nU, ~ 0.8x400

(16)

Vi vay van phai chon theo hai chi tiéu
chinh 1a chi tiéu dong dién theo cong thirc
(17) va chi tiéu dién ap theo cong thirc

(18).
I

thvan

=3x1, =3x4.68=14.064 (17)
véi chi tiéu dong dién: Pong co dién & cac
ché d6 1am viéc ma dong dién 1am viéc 16n
hon dong dién dinh mirc, do vay hé sé du

trit cia dong dién c6 thé chon 1a 3.

U,, =13xU, =13x400=5201 (18)
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voi chi tiéu dién ap: Pong co lam viéc &
céc ché d6 1am viéc ma dién ap co thé 1on
hon dinh murc. Do d6 hé sb dy trit dién ap
¢6 thé chon 1a 1.3.

Nhu vay,voi hai ti€u chi nay ta cé thé chon
van IGBT : HGTP20N60B3[12] c6 cac
thong sé nhu bang 1.

Bang 1. Bang tham s6 van IGBT

HGTP20N60B3
bai lugng Gia tri
Vees 600V
Lc max 20 A
Pd max 165W
Vee (sat) 1.8V
Lces 250 pA

4. KET QUA MO PHONG

4.1. Cac mach vong diéu khién

Nguén

MERS w— ™M

tai

Do cong suat
phan khang

Hinh 9. Hai mach vong diéu khién MERS

Véi cac dong co khong can phai diéu
khién van toc thay d6i nhu quat, bom nudc

thi viéc st dung MERS ta s& c6 rat nhiéu
vu diém nhu: chi phi gia thanh thap hon
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khi phai st dung bién tan, thuat toan dé
diéu khién hon so v&i ¢ bd FACTSs, vung
diéu khién dién ap dong dién 1én hon
nhiéu, ton that dién 4p it hon do tan sb
dong, ngit mach cua ciia bo MERS béng
tan sd co ban cua ngudn dién cung cip
(trong bai bao nay, dién ap ngudn cb tan
s6 f=50Hz) [11].

Trong mach diéu khién MERS ¢ hinh 9, ta
st dung hai vong diéu khién [5]:

Vong diéu khién dién ap: Giup giam dong
dién khoi dong bang cach tang dan dién ap
MERS theo yéu cau cong nghé khoi dong,

tranh hién tuong qua tai dong va ap. Pién

4.2. M6 phéng Simulink va két qua

ap cua tai c6 thé 16n hodc nho hon dién ap
nguén, chinh vi thé, theo yéu cu cu thé
nao do, hodac di¢n ap ngué)n bi sut ap do yéu
td nao do, dién ap tai van co thé dat gia tri
dinh muc dé dat hiéu qua cong suét nhu
mong doi.

Vong diéu khién cong suét phan khang:
Bén canh di¢n 4p, ta bd sung mach vong
didu khién cong sudt phan khang cua
ngudn Q, véi tin hiéu cong sut phan khang
dat caa ngué)n la Q* =0, vdi tin hiéu vao la
Q — Q* dua gia tri dat vao vong diéu chinh
dién ap s€ khién vira diéu chinh duoc dién
ap dong thoi vira can thiép diéu khién hé
s6 cong sudt ctia ngudn cung cap [9].

Bang 2: Bang sé liéu cac dir kién khi mé phéng

Hang muc

Thong s6 k¥ thuat

Nguodn cung cap

Dién ap: ba pha 380/220V

Téan s6: 50Hz

P Udm cosQ Ndm f
Bong co khong 1.5kW 400V 0.8 1400V/ph | 50Hz
dong bd xoay chiéu
ba pha Ls Rs L: R: Ln
0.005839 1.405 005839 1.395 0.1722
TuC Van IGBT
Céc thiét b tré
ac T DLHER Vees Lc max Pd max Vee(sat) Lees
MERS 65.1pF
600V | 20A 165W | 1.8V 250uA

Mach vong di€u khién di¢n ap

Mach vong diéu khién cong

Tham s6 cac bo suat phan khang
diéu khién da tinh K, Ki K, Ki
toan
8.36 1671.4 0.35 7.2
28 S6 37



TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUONG DAI HOC DIEN LUC

4.2.1. M6 hinh mach vé&i mét mach vong
dién ap

Dién 4p trén tai duoc do vé va tinh toan ra
Vims, dién &ap nay dugc so sanh voi gia tri
dat dugc thiét ké bang khdi Signal Builder.
B0 diéu khién PI duoc str dung dé triét tiéu
sai 1éch va tao goc diéu khién cho khéi

(ISSN: 1859 - 4557)

phat xung. Khéi phat xung nhan nhiém vu
dich pha va phat xung diéu khién cho 12
IGBT nhu Hinh 10.

Mach mo phong trén Hinh 10 dugc xay
dung duya trén cau hinh diéu khién Hinh 9
va cic thong s6 mach lyc nhu trong bang
2.

(Continuous

poviergui

Dien ap tu

L—afa a

Asynchronous Machine
51 Units2
Step
.

c

Three-Phase
Pragrammable
Voltage Source

Three-Phase
V-1 Measurement

—lc c

b

— "y
P

Three-Phase
V-I Megsurementl

.‘|_=_l
&

Dien Ap Nguon

3-phase PLLL

anpha
Math
Fundiiont

fecery e

Dien Ap Tren Tai peta

Msth
Function?

Subsystem1

Signsl Buildarl

Dien Ap Ngueng

Van toc deng oo

Hinh 10. So’ d6 cau tric mé phéng mach vong dién ap — Matlab Simulink

Hinh 11. D6 thj dién ap dat cho
mach vong dién ap

Dién 4p dat c6 dang nhu Hinh 11 1a do voi
mach vong dién ap, b MERS c6 tac dung
nhu mot bd khoi dong mém. Do d6 dién
ap dugc tang tur tur toi gid tri dinh mirc sau
Is chtr khong ngay lap tirc dat dién ap lam
viéc 1én dau truc dong co.

Db thi Hinh 12 mé ta dién ap 3 pha cua
ludi. Dién 4p nay hoan toan la hinh sin va
léch pha nhau 120°, bién d6 dién 4p pha la
220V.

T T

220 V. Phaa

Phab

2L \/ Phac
100 /

o /
A

0025 003 0035 004 0035 0.05 0055 006 0065 007

Pign ap ngudn cap (V)
°

Thei gian (s)

Hinh 12. D6 thj dién ap 3 pha nguén
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Tir day c6 thé thay rd bo MERS di khic
phuc dugc dién ap bi méo do tai di€n cam
ma cy thé & ddy la dong co khong dong bd
3 pha gay ra.

D6 thi Hinh 13 mo6 ta dién ap 3 pha trén ty.
bi¢én ap trén tu can béng va léch nhau
120°, ngoai ra vi MERS duogc diéu khién
dé chay & ché d6 can bang nén dién ap trén
tu v& 0 sau mdi ntra chu ki dién.

T
phaa
pha b
0 — phac

o VoY VooV

235 2355 236 2365 237 2375

Hinh 13. Db thj dién ap trén tu

250

220V 2215V

/

200

150

100

Dién dp trén tai (V)

&0

0 05 1 15 2 25 3

Thot gan ¢
Hinh 14. Dé thj dién ap tai v&i
mach vong dién ap
D6 thi Hinh 14 cho thay dién ap 3 pha hiéu
dung trén tai. Dién &p nay dugc tinh theo
cong thuce (19):

(19)

Véi: T 1a chu ki luéi dién: T = 0.02s.

Vil1a dién ap trén tai.

Dién é4p trén tai duoc diéu khién khi c6
MERS va 6n dinh tai gia tri dién 4p pha 1a
221.5V = 220V.

Véi @6 thi Hinh 14, MERS hoan toan ¢6
tac dung twong duong bo khai dong mém.
Dién ap trén tai ting dan dén gia tri dinh
muc sau ls chit khong tang dot ngdt nhu
khi khong c6 MERS.

Mot trong nhirng van dé can chi y khi khoi
dong dong co la dong khéi dong. Dong
khoi dong qua 16n s& anh hudng t6i tudi
tho cling nhu hoat dong cua dong co.

D6 thi trén Hinh 15 miéu ta dong dién khoi
dong voi mach vong dién ap. Khi MERS
di vao hoat dong, dinh dong dién khdi
dong da giam xudng khoang 6A (14.4A
xudng 8.38A) va sau d6 6n dinh & gia tri
dong dién dinh mutrc cta dong co 1a 2.7A.

15

<144 A

.38 A

Dong dién khai dong (A)

Théi gian (s)
Hinh 15. D6 thi dong dién kh&i dong véi
mach vong dién ap

Hinh 16 cho thdy cong suat phan khang
véi mach vong dién ap. Khi khong cé
MERS cong sudt phan khang dat dinh 1a
1959 Var, sau d6 ¢ dinh & gia tri 307,7
Var.

30

S6 37



TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUONG DAI HOC DIEN LUC

2000

€———1959 Var

C6 Mers
Khéng Mers

8 Var

1500

1000

3077 Var

Cong suat phan khang (Var)

Thot gian (5
Hinh 16. Db thi cong suat phan khang v&i
mach vong dién ap
Khi ¢c6 MERS cong suit phan khang da
dugc giam xubng dang ké, xudng con
183,5 Var. Tuy nhién cong suat phan
khéng van chua duogc triét tiéu, diéu do co
nghia dong co khong st dung hét cong
suat phan khang dugc cip cho, hay noi
cach khac luong cong suat phan khang cip
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cho ddng co 14 thira va van con ton tai trén
lu6i dién. Pidu nay sé& duoc khic phuc
bang mach vong cong suit phan khang s&
trinh bay ¢ dudi.

Hé 56 cosphi
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Thei gian (s)
Hinh 17. D6 thi hé s6 céng suat véi
mach vong dién ap

4.2.2. M6 phéng két hop mach véong
cong suat phan khang
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Hinh 18. So’ d6 cau tric mo6 phong két hop mach vong cong suat phan khang

Vé co ban so dd cu triic nay hoan toan
gidng v6i mach vong dién 4p vé cac thong
s6 mach luc va cac khdi chuc nang. Chi
thém mach vong diéu chinh coéng suat

phan khang dugc dua vao nhu Hinh 19
[10].
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Dien Ap Nguon Selector! Selector?

1 cos e
B Active & Reactive | 0 2 contrel
Power U

Dong dien Selector3

Hinh 19. Mach véng didu chinh

céng suat phan khang

P, Q duoc tinh toan theo cong thirc:

P= %, IT V(ot)x I(t)dt

, (20)
1 Vs

Q== [ V(o)< I(ot-=)dt
T2 2

1000

307 var

2

Céng sudt phan khang (Var]

-500

0 05 1 15 2 25 3

Thot gian (5
Hinh 20. D6 thi cong suét phan khang khi
két hop ca mach vong cong suat phan khang
Hinh 20 biéu dién cong suit phan khang
khi c6 va khong c6 MERS. Co thé thay
cong suat phan khang da duoc cai thién rd
rét so v&i chi mot mach vong dién 4p, va
cang 10 rét hon khi dong co hoat dong ma

khong c6 bo MERS.

Khi khéng c¢6 MERS cong suidt phan
khang dat dinh 1931 Var va 6n dinh & 307
Var, tuy nhién khi diéu khién két hop véi
mach vong cong suat phan khang, cong
sudt phan khang dat dinh 1647 Var va
duoc triét tiéu vé 0 sau khoang Is.

Hinh 21 biéu dién hé sé cong suit khi co
va khong c6 MERS. Khi c6 thém mach
vong diéu khién cong suat phan khang,
cling nhu cong suit phan khang, hé sb
cos da cai thién ro rét. B0 MERS phat

cong suat phan khang vao ludi nhung
duogc vong diéu khién dua vé gia tri can
bang.

Hé 58 cong sudt cosphi

o # ) —— Khong Mers ||
- C6 Mers
Il

0 05 1 15 2 25 3

Thoi gian (s)

Hinh 21. D thj hé s6 c6ng'suét khi két hop ca

mach vong cong suat phan khang
Hé sb cong suét dao dong va on dinh tai
cosg = 1. Piéu d6 co nghia dong dién va
dién 4p dong pha, diéu nay dan dén giam
ton hao trén ludi dién va tang hi¢u suét sir
dung ciing nhu tudi tho cua dong co.

180

161 rati/s
160 147 tadis
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100

Téc d6 dong co (rad/s)
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40

20

0 0.5 1 15 2 25 3
Thai gian (s)

Hinh 22. D thij van téc trén truc dong co

Hinh 22 cho th?iy tdc do trén dau truc dong
co. Toe do dong co tang dan va dat 147
rad/s xap xi 1400 vong/phut (bang véi toc
d6 dinh muc cua dong co).

Téc d6 dong co dao dong véi d6 qua didu
chinh khoang 9% (dinh 1a 161 rad/s) va
xac lap sau khoang 0.4s. Didu niay hoan
toan c6 thé chap nhan duoc véi tai 1a dong
co.
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5. KET LUAN

Nghién ctru da khang dinh tinh hiéu qua
ctia bo bién d6i MERS trong viéc nang cao
hiéu suét va tiét kiém nang luong cho dong
co khong dong bo ba pha. Nho kha ning
tai st dung nang lugng tur truong, MERS
gitp triét tiéu cong suat phan khang, nang
hé sb cong sudt 1én mirc tdi wu (cose = 1),
dong thoi duy tri toc d6 dong co gan voi
gia tri dinh mc.
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thién 16 rét, mo ra hudong ung dung rong
rii trong cong nghiép. Tuy nhién, van con
mot s6 van dé can tiép tuc nghién ctiru nhu
toi uu thiét ké mach diéu khién MERS,

danh gia anh huong trong diéu kién tai
thay d6i va kiém chtng thuc nghiém.
Nhirng huong nghién clru nay s€ 1a co s&
dé trién khai MERS trong thuc té, gop
phan phat trién cac giai phap diéu khién
dong co thong minh va tiét kiém ning

Két qua mo phong cho thdy hé thong hoat lugng.

dong on dinh, hiéu quéd nang lugng cai
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