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higu suat cao

10- V6 Cong Anh, Trin Dirc Hanh, H6 Sy Vuong, Pham Xuiin Phuong: 110
Nghién ctru tong quan vé hé thong quan 1y va du:u khién pin trén xe dién va xe
hybrid: cic tién b gin day va xu hudng phat trién

2 TAP CHI CONG NGHIEP NONG THON SO 62



! Khoa K thujt vi € - Pai hoc Hud
Tn.nbng(‘wf)lu c;ﬁﬁ” Qulnllhu‘i B Qubc Phong

TAP CHI CONG NGHIEP NONG THON SO 62



KHOA HOC

- CONG NGHE

|lmm-—t

-

Hinh 1. Thanh phan cua b sac khong day EV

Trong nghién ciru nay, khii ntem “cdi
tién' duc;nc st dung theo n;,hia cai tién kién
triic h¢ thong, thé hlen @ vigc tich hgp dong
bo cac khiu blen déi AC-DC. DC-Link,
nghich lru cao tan, mang bu cong huong -
S, bo ghép tir v chinh luu phia thir cap trong
mot mo hinh thonb nhit. Trén co so kién lmc
ndy, cic tham sé dién tir cua bd ghep va diéu

kién cong huong duge xic Iap d;nh lugng dé
danh gid kha nfmg truyén cong sudt va hi¢u
suit cia h¢ théng. Nghién ciru tip trung vio
!]uet ké va danh gia bang mé phong, trong khi
téi wu héa hinh hoc bd ghép va kiém chung
thue nghié¢m duge xem la cic budce phat trién
tiép theo.

Khi nisg twong the cis cie bj ghip tir

Khi ning tvung tic truyis thiag
Hinh 2. Ba loai kha nang twong tdc trong hé mong sac khong day

Il PHUONG PHAP NGHIEN CU'U

Phuong phap nghn.n cliu duqc trién khai
lin Iu'ol 1 xdc lap yéu cau thiét ké sau do Iua
chon cdu hinh b ghép va mang bu tlep den,
xdy dyng mé hinh toan hoc va cudi cung thiét
lip moé hinh MATLAB/Simulink, danh gia

céc chi m.u dién ap, dong dién, cong sudt va
hi¢u sudt.

2.1. Tiéu chuin va yéu ciu thiét ké h¢
thing sac xe di¢n khéng diy

Tiéu chuian hoa sac khong day cho xe dién
gitp bao dam kha ning twong thich, lién
thong gilra cic thiét bi, ning cao hi¢u qua

L
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viing cong suit WPT2 duge dé cip trong dugc kiém chimg ¢ giai doan thuc nghiém
pham vi nghién ciu, wong khi tin sé van  tiép theo.

hanh 85 kHz duoc sir dung lam tin s6 cong  2.2. Phin tich by ghép tir va kha ning
hwong danh dinh. Do nghién ciru hi¢n tai tap  twong thich
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hml.z dang cuon day démg vai lr:)- q-ua‘;'l ?I'Q‘;’I‘;
d6i vdi dic tinh truyén ning luong va mire 4o
twong thich giira cdc hé thong. Céc cdu tric

dlc;l tr dic-tn?n;:hu hc s0 ghcp tr ho{sc !10
cam.

Hinh 3. Cdu triic bo ghép tie [9)

Cic nghlen cu.ru cho thiy cuén diy hinh
chir nhit ¢6 hé s ghép tir va hi¢u sudt truyén
ning lugng cao hon cuén diy won khi co
ciing kich thudc ngoai. Pic biét, cau hinh

mislln akls Mak caclla e aifla she Llak el oL

0.3269. Gia trj nay phan anh mirc do lién két
tr hiru han giira hai cuon diy va la co so dc
danh gia cong suat truyén sang phia thir cip.
Ddng thai, vai tin sd lam viée 85 kHz v dién

s s on B waadh ala R ok

Sade aselie JR..

Dién trd cudn thir cap R, | mQ
Di¢n cam cudn thir cap L 256.79 uH
HO cam M 8546 uH |
Heé s6 ghép k 0.3269

-
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hinh hién tai chua bao gém mé phong truimg
dién tir theo hinh hoc chi tiét, cac dic tinh cua
bd ghép duge quy déi vé cic tham sé mach
tuong duong Ly, L. M va k. Cich liép can
nay cho phép danh gia dinh luong anh huong
ctia mirc 4o ghép tir dén qua trinh truyén ning
lugng trong mé hinh hé théng.
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(WPT), c6 nhi¢m vy phéi hop tro khing va
bii cong suit phan khing. Ngay ca khi cudn
diy phat va cudn diy thu ¢6 hé sd ghép tir o,
mot mang bi dugc thiét ké khéng hop 1y vin
¢6 thé gay mét phéi hop tro khang, lam giam
cong sudt tic dung truyén dén tai [10]. Vi
viy, cdu triic mang bu 12 yéu t6 quyét dinh
deén kha niing twong thich va hi¢u suat truyén
ning lugng cua hé thong.

Hinh 4. Ciu triic lién két DSLCC cuia hé thong sac khéng day EV

LIifn ma: ~de sas tmes bt mhia hias

ey ™ ew smaesss v are smees sresem wemwnsm wrwes vywes

nbn nnhifn s afine shi sa ekne aka afen

mrmsmms vas weus wmmag e mmmsas 7 ens mEwoas wesmeess o sesew

tham s6 t6t hon, 6n dinh hiéu suat cao hon gia cua Trung Quéc doi véi hé lhéng sac
va giam (g sudt trén linh kién so véi ciu  khdng déy cho xe dién.

triic S-S truyén thong [12,13]. Ngoai ra,
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CO CHE CHINH SACH

) Hinh 5. Cdu tric lién két TMN cho WPT3 / 22
Tiéu chuin SAE J2954 khuyén nghi sir  cia cudn ddy. Gid tri k va Q cing 16 thi higu
dung mang phéi hop tro khing diéu chinh  sudt truyén cong sudt cang cao, déng thi
a - . e Lo v oard ‘e . e - w . s owesad

L L

Tu bu th cap G ~ 13.65 nF
Khoang cich truyén d dy
Bo léch ngan Ax 0
Hé so ghép k 0.3269
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cau mmnn ou M“Iﬁ" Ml’ll:s 123} uuyc hl.l
dung \.m ty bl méc ndi ucp oca phia so cip
va thir cip dé dat cong huong tai tin sb f, =
85kHz, qua d 15i wu cong sudt truyén va

Lllll'lll la uuycn uuong xa va uuycen lruuug
gan nhu minh hoa trong Hinh 6. Déi véi
truyen tmong xa. ning lugng dugc truyén
hang song vi ba hodc chiim tia laser, cho phép

hiéu sudt cia bo ghép . truyén cong suit trén khoang cach lon.
Cujo diy phit <— “:.":h"‘

Hinh 6. Truyén nang heomg khring ddy bing cam vmg tir gitta hai cuon day

Tuy nhsen céc phuong phap niy yéu ciu
du‘bng truyén truc 1iép gitra by phél vabo thu,
dong thoi llém in céc vin dé vé an toan sinh
hoc nén hi¢n van chua dugce img dung thuong
mai rong réi trong linh vuc sac xe dién.

Nguge lai, truyén truomg gin dya trén
nguyén Iy ghép dién dung (Capacitive Power
Transfer —~ CPT) hodc ghép cam i(mg tir

chiéu qua cudn phit tao tr trudmg bién t]uen
cam tmg dién dp trén cudn thu !hong qua hd
cam; cic mach cong huong gitp ning cao
hiéu sudt truyén ning lugng. Higu suit phy

IPT duge xem la cong ngh¢ phi hop nhal cho
cic img dyng sac khong diy cong suat lom.
Bang 5 trinh bay sy so sinh gitra hai cong

¢ CPT va IPT. Miac du CPT €6 wu diem
vé cdu triic dom gian, cong sudt truyén va
khoang cdch lam vige thuomg thip hon so vai
IPT. Vi vy, phan lm céc hé thong sac khong
day thuong mai hién nay déu dya trén cong

Khi khoang céch gitra hai cudn ting, hé so
gheép ur va ho cam gmm lim giam hiéu sudt;
do do can 16i wu clu tmc bo ghép tir, khoang
cich truyén va thong sb cong huomg.
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CO CHE CHINH SACH

| B bién dbi DC- |
DC + Pin

Hinh 7. So do tong qudt hé thong sac khong ddy cho xe dién

Trong nghién ciru nay, co ché IPT dwoc V, = joMl, + (R, + jwlL,)l,  (7)

vz = Rziz + szl + M-_': (S} lw"-s u"st‘lc mg:‘g,lu uag wmn U“l? l““s Kunau
Trong mién tin 5o duge biéu dién: ::: hifo qud tayen nlng hegng che bO ghs

Vy = (R, + jol )l + joMl, ©)
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CO CHE CHINH SACH
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Hinh 8. Cau triic mach sac khong ddy dwege mé phong trén Matlab Simulink

-~

Nghién ciru duge thyc hién bfmg mo  khoang 7 kW, dao dong dudi 2%. Dién ap
phong so trén MATLAB/Simulink, vé1 h¢ 395 V duge xéc dinh tr mé hinh Simulink \':'1
théng gém chinh hru AC-DC, DC-Link, khon&. phai dién dp dinh 1¢ thuyét cua nguén
nghich luu cao tan, bo ghép tr cong huong, 220 V AC (311.1 V), mé phan dnh diéu ki¢n
chinh luu phia thir ¢ip va pin Lithium-lon. véin hanh cua tang bién ddi phia trude DC-
Két qua mo phong cho thiy di¢n dp DC-Link  Link. Cac két qua cho thiy DC-Link duy tri
dat khoang 395 V, 6n dinh vdi sai lgch £1-  nguén DC 6n dinh, bao dam qua trinh bién
2%; dong dién DC-Link duy tri khodng 13 A, doi va truyén nang lugng lién c.
dao dong dudi 5%; cong suat DC-Link dal

Dign bp DC-Link
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Hinh 9. Két qua mo phong hé thong sac khing ddy céng Ineomg cam iig ti:
(a) DC-Link; (b) cac dai luong phia se cap.
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bo ghép tir dén phia nhin trong dicu ki¢gn cong suat duge wu tién sir dung dé danh
cong huong danh dinh. gid kha ning cung cip niing luong cua kién
tric WPT, trong khi phan tich qua trinh sac
theo SOC dai han dugce xem la hudng phit
trién tiép theo.
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CO CHE CHINH SACH
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Hink 10. Két qua mé phong cua hé thong sac khang day bang phmmg phap cong hring
cam g te: (a) Pién ap, dong dién va cong sudt phia thir cap; (b) Dién ap pin va trang thai
sae (SOC)

em ek a

HigU Suat aar augc co lien quan ruc uep
dén diic tinh cua bd ghép tir va didu ki¢n cong
hwong. Véi L, =266,16puH , L, =

256,79 uHva M = 85,46 uH, hé sb ghép tir
tinh toan dat khodng 0,3269. Khi hé sb ghép

dinh. Di¢n dp DC-Link duge duy trig khoang
395 V v 4§ gon nho, cﬁng suat phia so cnp
dat khoang 7,00 KW va cong sudt phia thir cip
dat khoang 6,65 KW. Tir hai vi tri do cong
sudt wong ing, hi¢u sult truyén qua khau
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with the SAE 12954 VA WPT2/22 for EV Railway, 2025.
Wireless Charging," in 2022 [EEE 20th
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Tap qhi Cong nghi¢p Nong thon mong muon tiep tuc mo rong hop tac va cac chuyéen
gla, 16 chirc nghién ctru va doanh nghiép trén ca nuée. Sy dong hanh cua quy ban doc va
cong tic vién chinh 1a nén tang vimg chiic dé Tap chi khong ngl.mg ning cao chit lugng
bién tip, chuan hoa chit lugng bai bio khoa hoe va phit huy t6i da vai tro dong lyc thic
day kinh @ néng thén Viét Nam chuyén dich theo hudémg xanh, hi¢n dai va bén vimg.
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