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Tém tit - He théng dong luc cta xe dién la hé théng chinh, quan
trong cua chiéc xe, quyét dinh hiu nhu tit ca cac tinh nang k¥ thuét
cta xe dién. Bai bao nay trinh bay nhiing nghién ciru vé phwong
phép thiét ké xe dién, nhat 1a h¢ théng dong luc ciia xe dién nhu
dong co dién, hop sb va phuong phap thiét ké t5i wu hé dong luc
trén xe dién, hé théng pin va phuong phép lya chon kiéu loai phu
hop. Ngoai ra, bai béo cling phan tich vé cac hé théng dién dong
luc khac nhu hé théng sac pin thong qua cdng sac hodc sac trong
qud trinh phanh xe, sac thudng hodc sac nhanh; Hé thong dleu khién
gom cac hé thong dién, dién tir, cac thiét bj cam bién cung cép kha
nang diéu khién cho xe phu hop véi thyc té st dung ¢ Viét Nam.

Tiwr khéa - Xe dién; pin xe dién; dong co dién; hé théng sac pin
xe dién.

1. bit vin dé

Mdi ndm lugng khi thai tir dong co dbt trong str dung
nhién liéu héa thach ngay cang tang theo cap sO nhan.
Trong cudc dua cit giam khi thai va giam tiéu thy nhién
liéu, viéc nghién ciru cac mau xe chay dién nhu mot giai
phap thay thé, con goi chung 14 xe xanh “green car”.

Cac cép d6 xe xanh s€ dugc phén loai theo muc d6 phat
thai khi CO» (khi gay hiéu tng nha kinh) ra moi truong
cling nhu vai tro cua dong co dién. Theo cach phan chia
nay, trén thi trudng hién c6 4 loai chinh 1an luot nhu sau
Hybrid (HEV - xéng lai dién), Plug-in Hybrid (PHEV - xe
hybrid ¢6 cdm sac), BEV (xe thuin dién chay pin) va FCEV
(xe dién st dung pin nhién li¢u hydro) (Hinh 1) [1].
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Hinh 1. B¢ gidi phap xe xanh Green Car
Xe thuan dién (BEV - Battery Electric Vehicle) dang la
xu huéng chinh cta cac hang 6 t6 trén the gigi. Xe loai bd
hoan toan nhiing gi lién quan tdi dong co dot trong, s€ chi
con st dung mot co cau don gian 1a khoi pin dudi san cung
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Abstract - The power system of an electric vehicle is the main and
important system of the vehicle, which determines almost all the
technical features of the electric vehicle. This paper presents studies
on the design method of electric vehicle, almost for the electric
vehicle's powertrain system such as the motor system, the gearbox
and the method of optimal arrangement of the powertrain on the
electric vehicle, etc. In addition, the article also analyzes the battery
charging system through the charging port or charging during
vehicle braking, normal charging or fast charging; The control
system includes electrical and electronic systems, and sensors that
provide control for the vehicle suitable for actual use in Vietnam.

Key words - Electric vehicle; battery; electric motor; battery
charging system

cip nang lugng cho dong co dién. V6i déc trung gia toc
16n, tirc thoi cua dién, xe cing khong can st dung hop sd
nhiéu cap dé chuyén d6i mé-men. Uu diém ciia xe BEV la
hoan toan khong phét thai CO,, cac chi tiét may cua xe
cling kha don gian va dé sira chita hon xe ding dong co ddt
trong nén loai xe nay dang duoc coi la trong lai ciia nganh
cong nghiép 0 to.
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Hinh 2. Mat d¢ nang luong cua cac logi pin

Hudng phat trién chinh 1a ding pin trén nén lithium,
cong nghé nay gilp cai thién do dan ion cua lithium, do d6
cai thién dang ké mat do nang luong ctia pin. Viéc tang dién
4p dAu ra cta pin ciing 13 mot cong nghé dé nang cao mat do
luu trit nang lugng. Ngoai ra, pin lithium-khong khi c6 mat
d6 nang luong ly thuyét rt cao (dat 3.458 Wh/Kg), c6 thé
so sanh vé&i véi mét d nang lugng cua xang, cho phép md
rong pham vi hoat dong cua xe di€n 1én dén
800 km ma cong ngh¢ lithium-ion hién nay khong thé dat
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duoc. Trén thyc té, pin lithium-khong khi ¢6 thé cung cip
mat d§ nang luong 1.214 Wh/Kg va 896 Wh/L (Hinh 2) [1].

Hinh 3 gi6i thiéu kha nang luu trir nang luong thyc té
va gia thanh cua cac loai pin nén lithium hi¢n nay va trong
10 nam t6i [1, 6].
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Hinh 3. Dy bio lwu trit va gid thanh pin nén lithium

Hién nay, kha nang luu trit cia accu khoang 300-350
Wh/Kg phuy thudce vao vat liéu lam cyc am. Dy kién trong 10
nam t6i, kha nang luu trit cua pin khoang tir 500-700 Wh/Kg
v6i cac loai accu thé hé¢ méi. Gia thanh ctia pin nén lithium
giam lién tuc tir 380 USD/kWh nam 2015 xubng con khoang
70 USD/kWh ndm 2030. Nhitng két qua nghién ctru ngay
nay cho thay, kha ning Iuu trit ciia pin sé ting dang ké va gia
thanh pin s& gidam manh trong nhiing thap nién t6i. Day la
nhitng yéu t6 tich cuc gitp cho 6 t6 BEV phat trién nhanh
chéng trong twong lai gan. Do vay, bai bao nay sé trinh bay
vé phuong phap thiét ké xe dién BEV.

2. Phwong phap thiét ké ciu hinh 6 t6 dién
2.1. Thiét ké bé tri chung 6 té dién

Xe dién vé co ban c6 bd tri chung va thiét ké twong tw
0 t0 xang hay Diesel, chi khac nhau ¢ hé thong dong luc
(powertrain) dung dong co, truyén dong dién va dung pin
thay vi dung xang hay dau. Con cac cum va hé thong khac
hoan toan gidng mot chiée 6 t6 thong thudng; Cau tao co
ban ctia mot 6 t6 dién thong thuong nhu (Hinh 4).

Chung ta c6 thé thay, diém khac biét 16n 1a san xe dugc
lam noi dat hé thong pin, con phia trude 1a to hop hé dong
luc dién, cac bo doi diq}n, bo (jiéu khién dién tur, hé thong
tan nhiét, bo sac dién dan ra cong sac.

Méto dién

B¢ diéu khién dién tir
B ddi dién

Hé théng tan nhiét

Hinh 4. Bé tri chung tong thé ciia mét 6 16 dién
Trong Hinh 5, ching ta c6 thé thiét ké trién khai rat
nhi€u xe di¢n khac nhau dya trén mot nén tang duy nhat.
Thiet ké nay duogc goi 1a “skateboard” phat trién boi hang
xe dién Canoo (Canoo Technologies Inc) [2].
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Hinh 5. Kién triic xe dién da dang, linh hoat hon so vdi xe xing

Nhiéu cu hinh dong luc c6 thé dugc thiét 1ap trén mot
nén tang, hé thong li dién tir giup dé dang bé tri cho nhiéu
loai xe bao gdm cé xe tai, SUV... Chiéu dai co s¢ dugc thay
dbi dya trén viéc thay d6i cac kich thudc phan nhé phia
trude va phia sau xe (Hinh 6).

Hinh 6. Céc cau hinh xe dién trong thiét ké “skateboard”
cua Canoo

Ngay nay, ¢6 thé thay rang, viéc phat trién mot mau xe
dién thuong dan dén loai xe dién thong minh, cong tac thiét
ke R&D nay s€é mang den rat nhiéu thach thire moi, bao
gom cac bude xac dinh cdu hinh kién trac tong thé dén thlet
ké cac hé thong pin, thiét ké hé thong dong co va truyen
dong dién ciing nhu cac hé théng didu khién, cac hé thong
tyr 1ai thong minh khac (Hinh 7).
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Hinh 7. Qud trinh thiét ké xe dién théng minh
2.2. Xdy dung céu hinh tong thé h¢ truyén dgng di¢n

M5t s6 chi tiéu dung dé danh gia xe dién trong mé hinh
tong thé:

- Hi¢u suét clia xe dién: bao gdm cac danh gia vé te do
16n nhét, kha nang tang toc cua xe tir Okm/h dén 60km/h,
Okm/h dén 100km/h.

- Quang duong di chuyén cho mét lan sac pin.
CAu hinh téng thé hé truyén dong dién cua xe dién nhu

Hinh 8.
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Hinh 8. Céu hinh téng thé hé truyén dong dién cua xe dién
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Chu hinh co ban nay cua xe dién duoc xay dung vdi cac
thanh phan:

- BAT: Hé thong pin sac.

- MOT: Béng co dién xoay chiéu 3 pha.

- Rm, Rd: Hop $6.

- VEH: M6 hinh ddng luc hoc than xe.

Mo hmh dong luc hoc than xe thu‘ongﬂduoc dﬁng lam cac
thong s6 dau vao d¢ tinh toén, c6 th¢ dung phan mém
Simcenter Amesim dé xay dung mo hinh nay. Trong m6 hinh
thén xe ban dau, cac thong so co ban bao gom khoi luong,
trong tam, cac hé s6 stre can khong khi, kich thude 10p xe, hé
s0 can lan. .. dugc dua vao bai toan mo6 phong (Hinh 9).

Vehicle Tires
Frontal Area 23 |Fromt | 2453521
Drag Coefficent 024] [Rear [
Welght 2Wig
Coulomb friction 001
Viscous friction 1.00E-41/[ms),
Windage LO0E-61/(mfsP
Parameters
total vehice mass i front tre height B % rear wheel im dameter a
roller test bench coef 1 223582 W front whee! rim diameter i) n rear wheel inertia 05 kgm**2
roller testbench cosf 2 223582 Wy(m/s) front wheel mertia 05 kgm**2 | max regenerative brake torque 100
raller test bench coef 3 0355107 Wi(mys]™ 2 | rear bre width M5 mm
front tire width M5 rear tre height 3 0%

Hinh 9. Céc thong sé mé hinh ciia xe Tesla model SP85
xay dung trén Amesim
Heé thdng truyén dong bao gdm dong co dién va hop sb
dugc xéac dinh & mic d6 co ban trong giai doan nay. Cac dac
tinh van hanh va hiéu suit cua dong co sé dugc tinh toan.
Bén canh d6, hop s don cép s& duoc mé hinh HOT cua
Simcenter 1D theo mét ty s6 truyén cudi cung (Hinh 10).
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Continuous base pavier 3090.. w [hm) [Nen]
Maximum Continuous torque i 600/ Nm L] = L] -
xt0’ x10’
Maxmum speed J 15000 revimin —
Vokage 1 £ 400 of = 400 P -
Ratio peak / continuous torque — 15 nd 2 ] 2
Efficiency § o088 fraction 200 20
0 ]
10’ o x10®
o 10 2 o 0 2
Number of speed values used for map generation 16 X: Motor speed [rev/mn] i Motor speed (rev/min]
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Hinh 10. Mo hinh hoa déng co dién xe Tesla model S P85
trén phan mém Amesim

2.3. Bé tri chung ciu hinh hé truyén dgng dién

Tuy thudc theo quan diém thiét ké va vi tri dat dong co
dién, phuong phap truyén dong dién ma nguoi thiét ké co
thé xay dung nhiéu c4u hinh khac nhau cho b tri chung
téng thé 6 t6 dién Hinh 11a-c minh hoa hé théng dong luc
6 t6 dién gom: B¢ vi sai (D), hop s6 (GB), ly hop (C) va
dong co dién (M) thay thé dong co dét trong dat phia sau
xe (Hinh 11a). Phuong an nay ciing c6 thé don gian hoa
hop s6 va ly hop truyen thong, thay vao d6 la b giam tde
v6i ty sb truyén ¢ dinh dé truyén lyc tir dong co dién dén
banh trudc chu dong (Hinh 11b). Cum dong co dién - hdp

giam tbc va vi sai c6 thé tich hop vao cau banh xe chi dong
(Hinh 11c¢). Nho bo tri tich hop, hé thong dong luc cua xe
don gian, gon nhe [2, 6].

(e) (U]

Hinh 11. Cdc phirong dn b6 tri hé thong dgng hec ciia 6 16 dién
(D: bo vi sai, FG: b giam toc co dinh, GB: hop so,
M: dong co dién)

Hé thong dong luc sir dung 2 dong co dién c6 uu diém la
rit ngan duong truyén co hoc tir dong co dién dén banh xe
chti dong nhu Hinh 11d-f. Cac dong co dién dan dong banh
xe riéng biét véi bd giam tde ¢b dinh. Cac dong co co thé
dugc diéu chinh dé chay ¢ tc d6 khac nhau khi can thiét nén
khong cin bo vi sai trong co ciu truyén dong. Cum dong co
dién - hop giam tdc ¢b dinh c6 thé bd tri ngoai banh xe (Hinh
11d), hodc bo giam tdc ¢ dinh duoc tich hop vao banh xe
dé lam cho hé thong dong luc tréd nén gon hon (Hinh 11e).
2.4. Bé tri dpng co va truyén dpng di¢n

Hinh 12a m6 ta phuong an tich hop dong co dién - hop
giam toc - vi sai trén cau chu dong. Mat khac, dé chuyen
d6i 6 16 truyen thdng sang chay bang dién, cic nha ché tao
d3 cung cdp trén thi truong cum hé thong dong luc tich hop
v6i ddu ra twong thich véi hé thong dong luc 6 t6 sir dung
dong co dbt trong (Hinh 12b). Véi hé thdng nay, viéc cai
tao O tO truyén thong thanh 6 t6 dién don gian, chi thay thé
cum dong co con cau xe va hé thong truyén dong giir
nguyén nhu cii. H¢ thong dong luc mdt dong co dién dugce
sir dung phd bién trén 6 t6 dién hién nay.

Hinh 12. Hé théng dong luc logi mot dong co dién trong thuc e
Hinh 13a, b gidi thiéu cac kiéu bd tri hé théng dong luc
2 dong co dién.

Hop giamtde 1
Bong o dign 1 :

(a) b)

Hinh 13. Hé théng dong luc 2 dong co dién
Dé nang cao hi¢u suét va tdi ru hoa bo tri hé thong dong
lyc, trén 6 t6 dién hién dai, dong co'dién dugc tich hop vao
banh xe, khong st dung bg giam toc (in-wheel motor hay
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wheel hub motor). Trong truong hop nay, ciu tric co khi
ctia h¢ théng dong lyc trd nén don gian nhung hé thong
dién va hé théng diéu khién trd nén phirc tap hon. T do
chuyén dong cta banh xe phu thudc hoan toan vao toc do
dong co dién (Hinh 14).

DBia phanh

Dién t& cong suét

Stator Banh xe

tiéu chuan

Chinh phanh I

N&p bao vé

Hinh 14. Hé thong déng co dién tich hop vdo banh xe chii dong

Kho khan chinh ctia phwong an dong co tich hgp vao banh
xe lién quan dén dam bao an toan va tin cdy ciia k¥ thuat cép
dién cho ddng co. Mdi day cac nha khoa hoc Nhat Ban da dua
ra phuong 4n cip dién khéng ddy cho dong co tich hop.
Nguyén Iy ciia cong nghé nay tuong ty hé thong sac dién
khong day cho 6 t6. Viéc truyén nang luong dién khong day
cho dong co tich hop trong banh xe c6 thé duoc thyc hién giita
hai cugn day cach nhau 10cm (Hinh 15) [2, 3].

Than xe

Cudn day pha

Tru¥én dif n

khong day

BPong co dién

Hinh 15. Truyén ning hrong dién khéng day
trén xe dién hién dai
2.5. Pdnh gid va toi wu cdu hinh téng thé xe
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Hinh 16. Ddanh gid hiéu sudt cau hinh téng thé xe dién Tesla
model S P85 trén Amesim

Dua trén cac thong s6 hé théng da duoc xac dinh, cac
cong cu tinh toan nhanh chéng dénh gia dugc hiéu suat ctia
xe dwa vao Simcenter Amesim qua 3 tiéu chi: Tam hoat
dong (range), van toc cuc dai va thoi gian dé xe dat duoc
cac van toc cyc dai (Hinh 16). Nho kha ning céu hinh da
dang cua xe dién, cong nghé tri tué nhan tao Al sé duoc ap

dung nhidm tdi wru hoa céu hinh xe mot cach tu dong. Véi
cong nghé Al, cung luc hang nghin ciu hinh xe véi thong
s0 khac nhau dugc tinh toan, tir 6 lya chon nhiing thiét ké
t6t nhat theo yéu cau dau vao [4, 6].

3. Thiét ké cac hé théng ning lrong
3.1. Thiét ké hé thong pin

Pin 1a thanh phan quan trong va dat tién nhét cung
cAp nang lwong cho van hanh xe dién. Hién nay, da phan
cac xe dién st dung pin sac lithium-ion (Li-Ion) do mét
dd nang luong va hi¢u suét sac cao. Tuy nhién, pin Li-
Ton c6 tudi tho twong d01 ngan chét luong bi suy giam
theo thoi gian va cac vén dé vé nhiét d6 din dén nguy
co chay nd. C6 nhiéu cong nghé pin Li-Ion khéc nhau
dua trén céac tuy chon vat li¢u cho anot/catot va céc chét
phu gia (Hinh 17). Cac thanh phan khac nhau tao nén su
khac biét vé nang lugng, tudi tho, chi phi cling nhu tinh
an toan cho pin.

Céc don vi cell Pin Li-Ion ciing c6 nhiing kiéu thiét ké
khac nhau, cac thiét ké nay ciing tao ra sy khac biét vé hiéu
suét, nang luong va kha ning quan 1y nhiét (Hinh 18).

LICoO;  specific energy LMo Specific energy LFP Spexific energy
(capacity) (capacity) (capadty)

Cost Specific power  Cost Specificpower  Cost

Life span Safety Life span Safety Lifo span (NN NS ' safety

Performance

Performance Performance

NMC Specific energy NCA Specifc energy LT0 Specific energy
(capacity) (capacity) {capacity)
Cost Specific power  Cost Specificpower  Cost = Specific power
Life span Safety Life span Safety Life span ¥ safety

Performance

Performance Performance

Hinh 17. So sanh mét s6 cng nghé pin Li-lon khdc nhau

Shape Cylindrical Prismatic Pouch

Diagram
Electrode Arrangement Wound Wound Stacked
Mechanical Strength ++ + -
Heat Management - + +
Specific Energy + - ++
Energy Density + -+ i

Hinh 18. So sanh cdc kiéu thiét ké cell pin khdc nhau
cua pin Li-Ion
Viéc thiét ké phat trién pin Li-Ion thong thuong gom 3
budc chinh theo quy trinh nhu Hinh 19.

Thiét ké khai pin

Thiét ké cell pin

e—
-
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Hinh 19. Quy trinh thiét ké pin Li-Ion cho xe dién

Thiét ké hé thong
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Thiét ké cell pin:

Céc don vi cell pin dugec md hinh hoa véi cac thong sb
kich thudc va vat liéu mot cach chi tiét theo muc tiéu thiét
ké cua nha san xuat. Nho su phat trién ctia cong nghé sb,
nguoi ta co thé tao ra mot ban sao ky thuat s6 ctia mot don
vi cell pin mot cach dé& dang. Cac thong tin cta thiét ké bao
gd6m khéi lwong, chi phi, thé tich ciing dugc tinh toAn nham
danh kha kha ning dap tmg céc yéu cau dau vao (Hinh 20)
[2,4,5].

Hinh 20. M6 hinh hod don vi cell pin trén phan mém Simcenter
battery design studio

Viéc md phong cling dugce ap dung trong qua trinh thiét

ké gitp danh gia chinh x4c hiéu suét cua cac don vi cell pin
(Hinh 21).
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Hinh 21. M6 phong qud trinh xa ciia pin trong dai nhiét do rong
(-20°C deén +70°C) va tdi thay doi tir 5,6 kQ den 30 kQ

Thiét ké khdi pin:

Céc khbi pin co ban duoc hinh thanh tir viéc két hop
nhiéu don vi cell pin. Van dé€ quan trong nhat trong thiét ké
cac khoi pin 1a h¢ thong quan ly nhiét gitp duy tri nhiét do
on dinh, di€u nay s€ gitp cai thién hiéu suat dau ra, cai
thién hiéu suat sac va xa.

Nhiét d6 cao dan dén ting tdc do phan img hod hoc trong
cac don vi cell pin va lam gidm tudi tho pin. Hon nita, nhiét
do tang ciing lam giam dang k¢ hi€u suat sac va xa. Tinh bén
vimg, an toan cua bg pin 1a rat quan trong dé ngan ngua cac
nguy co chdy no co thé xay ra do sy thoat nhi¢t (Hinh 22).

Don vij cell
= pin(nhiéu vat liéu)
} Thanh dong
B9 gilr cell pin(ABS) Miéng dém (foam)

Hinh 22. M§t mé hinh thiét ké khéi pin chira 15 don vi cell pin

Hién nay, nhiéu phuong phap tdi wru hod thiét ké dugc
ap dung nho kha nang tinh toan hi¢u qua ciia may tinh. Cac
hé thdng may tinh c6 thé thyc hién mé phong hang triéu
céu hinh thiét ké khac nhau trong mot khoang thoi gian
ngin dé dwa ra thiét ké t5i vu nhét (Hinh 23).

—-— - .
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Hinh 23a. Thudt todn 16i wu trong mé phéng nhiét khoi pin Li-lon
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Hinh 23b. M6 phong so sdnh hiéu qua lam mat bang khi va
bang nuoc cho pin Li-Ion

Thiét ké hé thong pin:

Mo phong hé thdng 1a budc nham dénh gia tong thé hé
thong pin dua trén két qua cac thiét ke chi tiét don vi cell
pin va céc khoi pin. Mot h¢ thong pin hoan chinh s€ dugc
két n6i voi mé hinh dong lyc hoc xe nham danh gia hiéu
suét trong cac diéu kién van hanh cu thé (Hinh 24) [4, 5].

Nony Settzry Integration SIEMENS,
N physeal modeing with Smcenter Amesim oy

j1<é\",f1 L ISL INL JSL I8 INL IN{ IS0 ISL 8L ISL INC ISE IS0 ISL e
Loh
Hinh 24. M6 hinh thiét ké hé thong pin két hop véi
mo hinh tong thé cia xe dién
3.2. Thiét ké hé thong truyén djng di¢n (dgng co dién)
Hé thong truyén dong trong xe dién bao gdm: Bo
chuyén d6i nguon dién, hdp so va dong co dién xoay chicu
3 pha. Thach thuc chinh d6i véi cac nha phat trién dong co
dién la giam khoi lugng dong co trong khi van dam bao
duoc hi¢u suat va khong lam anh hudng dén tuoi tho. Ngoai
ra, cac nam cham va kién triic dong co it ton kém hon dang
duogc theo duoi d¢ giam chi phi dong co. Quy trinh thiét ké
dong co dién nhu Hinh 25.
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Thiét ké va danh gia
hiéu suat

/" Xéc dinh yéu cau Thiét k& hé thong
hiéu suat lam mat
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Hinh 25. Quy trinh thiét ké déng co cho xe dién
Quy trinh thiét ké dong co cho xe dién co ban gdm céac
budc sau:
Xac dinh yéu ciu hi¢u suit dong co:
Yéu cau vé hiéu suét ciia dong co dugc xac dinh ngay
trong giai doan dau cta qua trinh phat trlen xe dién. Dya

trén mo hinh kién trac tong thé, hiéu sudt dong co sé dugc
tinh toan va xac dinh theo muc tiéu thiét ke cu thé.

Thiét ké va danh gia hiéu suit dong co:

Hinh 26. Thiét ké déng co dién trén phian mém
Simcenter Motor solve

Pong co xe dién dugc thiét ké thong qua nhiéu budc
bao gom (Hinh 26):

- M6 hinh hoa roto va stato: Xac dinh kich thudc, hinh
hoc cuia roto va stato cung vai cac thong so vat liéu.

- Thiét ké cac cudn day: Xac dinh bao gdm kich c& day,
so d0 bo tri, vat liéu...

- Xéc dinh kiéu lam mat dong co.

Mot didu quan trong trong thiét ké dong co 1a phai dam
bao dat dugc md men xodn cyc dai theo yéu cau dau vao

va dai m6 men-van tdc van hanh phu hop véi muc tiéu thiét
ké (Hinh 27) [2, 4, 5].

140

m
8 B

Torque (N m)
8

6000
Speed (RPM)

Hinh 27. Phan tich hiéu sudt dong co dién 6 16

3.3. Thiét ké hé théng lam mdt

Tur két qua md phong nhiét do cua dong co va ca h¢
théng pin, hé théng lam mat sé duoc thiét ké nhim tdi wu
ho4 quan Iy nhiét cho toan bd xe. Nhidu phuong an thiét ké
ciing s& duoc tao ra nham danh gia va lya chon thiét ké tdi
wu nhat (Hinh 28) [2, 4, 5].

Hinh 28. He théng lam mat bﬁng fl'ung dich g‘horxe dién va hiéu
quad lam mat dong co cua 3 cau hinh thiét ké khac nhau

4. Két luan

Nang lugng xanh “zero-emission” 1a xu huéng hién nay
va trong tuong lai ciia nganh céng nghiép 6 t6. Xe thuan dién
chay pin BEV la mét phuong tién nang lugng xanh duoc st
dung va ngay cang c6 uu thé. Co thé thay rang, phuong phap
thiét ké mot mau xe dién quan trong nhat 1a thiét ké hé dong
luc dién va thiét ké cac hé thong nang luong. Cong tac thlet
ké R&D ndy s€ mang dén rat nhleu thach thirc méi, chu yeu
1a thiét ké hé dong luc dién, bao gom cac budce xac dinh cau
hinh kién triic tong thé dén thiét ké cac hé thdng pin, thiét ké
hé théng dong co va truyén dong dién ciing nhu cac hé thong
diu khién, cac hé théng khac lién quan dén dién dong luc 6
t6. Ndm vimg phuong phap thiét ké xe dién dé lam chu cong
nghiép xe dién va day chinh Ia tuong lai ctia nganh cong
nghiép 6 t6 Viét Nam. Tir day dan dén sy phat trién thiét ké
cac loai xe thong minh khac nhu xe ty 14i, chia sé xe, tién
dén hoi nhép va mo rong thi truong xe dién do Viét Nam san
xuit ra khu vuc ASEAN va thé gioi.

TAI LIEU THAM KHAO

[1] Bui Van Ga, Bui Thi Minh Tu, Pham Xuan Mai, Bui Van Hung, Le
Hoang Phu Pham, “Zero-Emission Vehicles Penetration into the
ASEAN Market: Challenges and Perspective”, CIGOS 2021.
Proceedings of the 6th International Conference on Geotechnics,
Civil Engineering and Structures, 2021, pp. 1733-1742

[2] Siemens & SDE Companies: Electric
Simulation. Internal documents, 2021.

Vehicle Design and

[3] Seth Leitman and Bob Brant, Build your own electric vehicle, 2nd
Edition, McGrawHill, 2009.

[4] Weidong Chen, et all, “A Review of Lithium-Ion Battery for Electric
Vehicle Applications and Beyond”, Energy Procedia, 158 (2019),
4363-4368.

[S] Amin Mahmoudzadeh Andwari, Srithar Rajoo et al., “A review of
Battery Electric Vehicle technology and readiness levels”,
Renewable and Sustainable Energy Reviews, 78 (2017), 414-430.

[6] Pham Xuén Mai et al., Thiét ké 6 t6, Nha xuét ban Dai hoc Qudc gia
Tp HCM, 2021.



