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TOM TAT

Trong boi canh nhu cau trung chuyén hanh khach tai cdc bén xe ngay cang ting, viéc phdt
trién xe dién 4 banh c& nhé phii hop véi diéu kién giao théng ndi do la hét sirc can thiét. Bai bdo
trinh bay phwong phdp xdc dinh cdau hinh xe dién dya trén dic thir khai thdc vén tai hanh khach ¢
TP. Ho Chi Minh va cdc dé thi Viét Nam. Théng qua khdo sét hién trang giao théng va ha tang dé
thi, nhém nghién civu da xdc dinh dwoc nhitng thong sé co ban phuc vu thiét ké nhw quang dwong
hoat déng, vén téc trung binh, tdi trong hanh 1y va sé ché ngoi can thiét. Trén co sé do, bai bdo dé
xudt so do trinh ti thiét ké cing phwong phdp tinh todn cho hé thong déng co dién va nguon nang
lieong cia xe. Két qud nghién citu gép phan chuyén mén héa qud trinh thiét ké, dong thoi dam bdo
tinh phu hop cua xe dién co nho déi véi nhu cau van tai do thi.

Tw khoa: Xe dién 4 banh; Giao thong do thi; Céu hinh xe; Trinh tw thiét ké; Dong co dién;
Nguon nang leong.

ABSTRACT

With the increasing demand for passenger transfer at bus stations, the development of
compact four-wheeled electric vehicles suitable for inner-city traffic conditions has become essential.
This paper introduces a design method for determining the configuration of electric vehicles based
on the operational characteristics of passenger transport in Ho Chi Minh City and other urban
areas in Vietnam. By surveying the current traffic situation and infrastructure, fundamental design
parameters such as travel range, average speed, luggage capacity, and passenger capacity were
identified. Accordingly, a step-by-step design procedure and calculation method for the electric
motor and energy source are proposed. The results contribute to the specialization of the design
process and ensure the suitability of small electric vehicles for urban transportation demands.

Keywords: Four-wheeled electric vehicle; Urban traffic;, Vehicle configuration, Design
procedure; Electric motor; Energy source.
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1. PAT VAN PE

Cung v6i su phat trién cta xa hoi, nhu
cau di lai ctia ngudi dan ngdy cang ting, doi hoi
phai c¢6 nhiéu loai phuong tién giao thong phu
hop voi diéu kién khai thac thuc té. Trong boi
canh do, viéc nghién ctru va phat trién xe dién 4
banh ¢& nho phuc vy trung chuyén hanh khach
ndi do tré nén can thiét, dac biét tai cac do thi
16n nhu TP. H5 Chi Minh. Ngoai mang luéi xe
buyt va taxi truyén thong, thanh phé dang ting
budc dua vao van hanh cac tuyén metro, qua
d6 hinh thanh nhu cau cap thiét vé phuong tién
trung chuyén linh hoat, than thién méi trudng
dé két ndi hanh khach tir bén xe, ga metro dén
cac khu vuc 1an can.

Pé xac dinh cau hinh thiét ké phu hop,
nhom nghién ciru da tién hanh khao sat hoat
dong cua cac loai phuong tién trung chuyén
hié€n c6 nhu taxi va xe 6m tai nhitng bén xe 16n
trong thanh phd, tiéu biéu 1a bén xe Mién Tay
va bén xe Mién Pong. Cac phuong tién nay
¢ dic diém khai thac dién hinh: sau khi hoan
thanh chuyén ché khach, chiung quay vé bén dé
tiép tuc phuc vu. Pac trung van hanh nay vira
thé hién vai trd quan trong ciia taxi, xe om va
phuong tién trung chuyén trong vén tai hanh
khach noi d6, vira c¢6 nhiéu diém tuong dong
v6i mo hinh xe dién ¢& nho. Pay 1a co so dé dé
xuét cau hinh thiét ké xe dién 4 banh phu hop
v6i diéu kién giao thong do thi va xu thé phat
trién hé thdng giao thong cong cong hién dai tai
TP. H6 Chi Minh.

2. KHAO SAT DU’ LIEU VA XAC PINH
CAU HINH XE PIEN

2.1. Phén tich két qua khao sat

Trong bdi canh d6 thi hoa nhanh, nhu
cau di lai tai TP. H5 Chi Minh lién tyc gia ting,

v6ikhoang 25 tri¢u luot hanh khach/nam tai cac
bén xe lién tinh 16n nhu Bén xe Mién Pong va
Bén xe Mién Tay [1]. Dong thoi, tuyén Metro
s6 1 (Bén Thanh — Sudi Tién) d chinh thic di
vao van hanh tir cudi nam 2024, voi cong Suat
du kién trén 160.000 luot khach/ngay [2]. Su
két ndi gitra cac bén xe, ga metro va khu vuc
dan cu, thuong mai dit ra yéu cau cip thiét vé
phuong tién trung chuyén hiéu qua, linh hoat
va than thién méi truong. Trong bdi canh do,
viéc nghién ctru va phat trién xe dién 4 banh ¢
nhd phuc vu trung chuyén ndi do trd nén can
thiét, vira dap (g nhu cau di lai, vira gop phan
giam thiéu 6 nhidm khong khi va un tic giao
thong.

Pé xac dinh céu hinh thiét ké phu hop,
nhom nghién ctru da phan tich dir liéu khao sat
hoat dong cua cac loai hinh phuong tién trung
chuyén pho bién nhu taxi va xe 6m tai nhiing
bén xe 16n, quing dudng ché hanh khach mbi
ngiy, téc do di chuyén, sd lugt hanh khach
mdi luot [3]. Va nhén thay rang dic diém khai
thac ctia nhém phuong tién nay la sau khi hoan
thanh chuyén ché khach, chung quay vé bén dé
tiép tuc phuc vu. Diéu nay vura thé hién vai trd
then chdt clia taxi va xe om trong hé thong van
tai d6 thi, vira c6 nhiéu diém twong dong voi
mod hinh khai thac cua xe dién c& nho.

Bén canh d6, két qua khao sat vé quing
duong di chuyén cho thay, hanh khach thuong
di trong khoang 4 — 8 km, do hé thong bén xe
dugc phan bd kha day dic. Khi tinh ca quing
duong quay vé bén, tong quing duong thuc té
xe di trong ngay ddi voi xe 6m khoang 52,48
km va taxi khoang 62,16 km [3]. Piéu nay
cho théy, mot chiée xe ¢ pham vi hoat dong
du6i 100 km hoan toan c6 thé dap tng nhu cau
chuyén ché khach hang ngay.

Ngoai ra, theo két qua khao sat vé tdc
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d6 di chuyén, khéi lwong hanh 1y va luong
hanh khach mdi luot [3], c6 thé thiy tdc do
trung binh ctia cdc phuong tién trung chuyén
hién nay nam trong khoang 30 — 40 km/h, phd
bién nhat 1a 30 — 35 km/h, phu hop véi didu
kién ha téng va mat do giao thong cua TP. Hb
Chi Minh. Hanh 1y hanh khach chu yéu dudi
20 kg, trong d6 murc 5 — 10 kg chiém ty 1é cao
nhét, cho thay viéc bé tri khong gian chira hanh
1y trén xe 13 can thiét. Bén canh d6, s6 liéu khao
sat cting chi ra taxi thuong phuc vu nhom 3 — 4
ngudi, chiém ty 1¢ 16n nhat; hanh khach cé xu
huéng tan dung tdi da s ghé ngdi, diéu nay
chung td cac loai xe c6 suc chtra 16n hon s€ dap
mg t6t hon nhu cau thyc té va gitp giam chi
phi dich vu binh quan.

Ngoai nhitng két qua dat duoc, cac tai
xé ciing phan anh mot s6 kho khin trong qua
trinh khai thac nhu mat do giao thong dong vao
gio cao diém, xe dm bi han ché chi chd duoc
mot hanh khach, taxi thiéu diém dimg d6 hop
phap va nhiéu nat tin hiéu chua c6 dong hd dém
nguoc. Van dé ho quan tdm nhét 1a hiéu qua sir
dung ning luong. Do d6, néu mot mau xe dién
6 kha nang tiét kiém nang luong va khic phuc
duogc nhitng han ché nay thi chéc chin s& duoc
dén nhan. Tir co s khao sat, c6 thé dé xuét xe
dién 4 banh cd nho voi pham vi hoat dong dudi
100 km mdi lan sac, van toc trung binh 30 —
35 km/h, c6 khong gian hanh 1y hgp 1y va chd
dugc nhidu hanh khach. Pic diém khai thac cla
xe 6m va taxi ¢6 nhiéu diém tuong dong, khang
dinh tinh kha thi cia mé hinh nay cho TP. Hb
Chi Minh. Pdng thoi, viéc tng dung cong nghé
tai tao nang luong khi phanh, xudng dbc hoic
dung cho s€ nang cao hiéu qua su dung ning
lwong, gop phan vio xu hudng giao thong xanh
va bén viing [4].

2.2. Xac dinh ciu hinh xe dién

Nhu phan tich ¢ trén, mot mau xe dién
phuc vu nhu cau chuyén ché hanh khach noi
dd tai cac bén can duoc thiét ké voi cu tao
don gian, giam thiéu chi phi va tién nghi khong
can thiét nham dam bao gia ban hop 1y. Tham
khao cac dong xe dién hién c6 trén thi truong,
phuong an xe dién bon banh dugc danh gia 1a
phtl hop nhét. So véi xe ba banh, loai xe ndy c6
dd on dinh cao hon, dam bao an toan khi van
hanh trong diéu kién mat d6 giao thong 16n cia
d6 thi. Ngoai ra, xe bon banh con dap tmg tot
hon nhu cau chd nhiéu hanh khach va hanh 1y,
phu hop véi xu hudng dich vu taxi nhd gon.

Céac chi tiét ciu thanh cua xe dién c&
nho bdn banh nhin chung van c6 thé dugc thiét
ké & muc don gian, va v6i nang luc cong nghiép
phu trg hién nay, viéc ndi dia hoa san xuat 1a
kha thi [5], [6]. MAu xe dién nay can dap ung
mot sb yéu cau ky thuat co ban, dugc trinh bay
trong Bang 1.

Bang 1. Cac thong so yéu cau xe dién co nho

STT Théng sb Yéu cau
1 S6 chd ngdi 05 An guc‘r} (‘tiao
g0m tai x€)
) "l:r'(_)ng luong xe khong G =615 (Kg)
tal
Trong luong 2 nguoi _
3 Khoang li G, =130 (Ke)
Trong lugng 3 nguoi _
4 khoang hanh khach G, =195 (Ke)
5 | Khdi luong hanh Iy G, =20 (Kg)
6 Van tdc cuc dai V =40 (Km/h)
7 Quanxg duong di S = 85 (Km)
chuyén
8 Kha ning vuot doc a=10%.
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Ngoai cac yéu ciu co ban trén, xe dién
can dap ung thém mot sb tidu chi quan trong
khac. Cu thé, xe phai c6 khong gian bd tri hanh
1y thuan tién cho hanh khach mang theo dd dac;
gia cudc van tai & muc thap, phi hop véi thu
nhap phé bién cua nguoi dan do thi. Bén canh
d6, xe can duoc thiét ké voi kha nang tiét kiém
nang lugng, dic biét 1a han ché tiéu hao khi xe
dung, khong tai hodc trong qua trinh phanh va
xudng dbc, nhd co ché tai tao nang luong.

Trén co so cac yéu cau ki thuat va tiéu
chi khai thac, quy trinh thiét ké xe dién ¢ nho
duoc xay dung theo so dd trinh ty nhu Hinh 1.

-Nhuciuze -Thong 6 co ban - Tinhchon cum
dién -Pa tongthanh
-Véucduze -Danhmuccaccum || - Thitt kéknms Hoan thign
dign4 banh téng thanh + knh || V@ hé so
T f i I e
thik va
Hac dinh Lénciu Tinh toan Tinh toan danh
véuciu | | hinhsob§ | | thiftké kikm tra " ga
thue
I f | nghiém

- - Sachtai
Thingso5e | | tigu
tham khio :

Hay ding
Femau

-Béocio
khoa hoc
-Phanm ém
tinhtodn

- Tiéu chuan
nganh

Hinh 1. So do trinh tu thiét ké xe dién cé nhé [7]
3. TINH TOAN LUA CHON PONG CO PIEN
3.1. Xac dinh cong suit dong co dién

Cong suat can thiét cua dong co dién
duogc xac dinh nhim tao ra luc kéo tiép tuyén
tai cac banh xe chit dong dé vuot qua cac luc
can chuyén dong tac dong 1én xe. Cac luc can
nay bao gém: luc can lan, lyc can ddc, luc can
khong khi va luc quéan tinh. Méi quan hé tong
hop gitra cong sudt dong co va cac luc can dugc
minh hoa & Hinh 2 [8].

Hinh 2. Cac lyc tac dung lén xe
+ Luc can lan:
F =1(Z,+Z7Z)=1G,.cosa (1)

Véi: f1a hé s can lan (duong nhya f
=0,02); G, = 9600 (N) la trong lugng xe; o 1a
goc dbc cuia mat dudng.

+ Luc can khong khi:

F. ——: p C Fv? )

Trong do:

- p la mat do khong khi, p = 1,24 kg/m?;

-Clahé séklﬂdcf)ng cua 0 t0, chon C=045;

- F 1a dién tich chinh dién cua xe
(m?), véi xe thiét ké chon: F = 0,85.B.H =
0,85.1,4.1,75=2,08 m?;

- v 1a van tdc xe.

Ta tinh cong suét 16n nhat dong co dién
lac xe dat toc do cuc dai va chay trén duong
bang. Khi dé, cong suit kéo can khic phuc hai
cél}g suit can 1a cong sudt can lan N];r va cong
sudt can khong khi N . Ta ¢6 cong suat can cua
xe lic nay la:

N =N +N =(F_+F).v
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Tu cong thire (1) véia=0°thi F_=192
N);

Tir cong thie (2) v6i v = 40 km/h =
11,11 (m/s) thi F = 71,64 (N);

Thay vao (3), ta dugc N__= 2929 (W).

Cong suat cuc dai yéu cau cua dong co
N‘yc la cong suat can thiét cia dong co dé can
bang v4i cong can cua xe trong trudong hop nay:

Narr
N}'C= -
Nde-Ma

4)

Vi, n, = 0,85 1a hi¢u suit ctia dong co
dién; n, = 0,9 la hi¢u suat ctua h¢ thong truyén
luc.

Tir cong thie (4), ta tinh duoc cong suat
cuc dai yéu cau cua dong co NyC =3828,7 (W).

3.2. Tinh mé-men 16m nhit ciia dong co dién

Mo-men cuc dai cua dong co dién duoc
xac dinh trong diéu kién xe phai leo dbc voi do
dbc 16n nhéat a = 10%. Dé dam bao xe vuot qua
duogc stre can 10n nhét trong tinh hudng nay, hé
thong truyén lyc can cung cap mo-men tai banh
xe du 16n dé thang tong hop cac luc can chuyén
dong (bao gém luc can ddc, luc can lan, lyc can
quan tinh va lyc can khong khi). Khi d6, dong
co dién phai duoc thiét ké sao cho md-men tai
banh xe dat gia tri can thiét dé xe c6 thé khoi
hanh va tiép tuc di chuyén 6n dinh trén doan
déc [8].

"}fsma:;
b
v lahé s6 can tong cong 1on nhat cta
duong:

v =f+i  =f+tgo =0,02+1tgl0°
=0,02+0,176 =0,196

i ti sb truyén cua truyén lIuc chinh, chon
i,.=7,6; ’

r, 1a ban kinh banh xe, v6i loai 16p 4,0-
R12, ta chon dugc r, = 0,236 (m) [9].

M_  1a mdé-men cyc dai ciia dong co, ta

co:

G ma.x'r
Mema:-c = L (6)

Melle

Ta tinh dugc M= 66,3 (N.m).
3.3. Xac dinh téc dd dinh mirc ciia dong co

Vi toc do thiét ké cua xe 1a 40 Km/h,
ti s truyén cﬁa truyén luc chinh 1, =7,6. Taxac
dinh duogc toéc do dinh muc cua dong co nhu
sau [8]:

@ V.l
v:?‘-’.r& > o= T&’ 7)
Ta co:
) v.i
n=30—=30.— (8)
;;l'r TE.T’E,

Ta tinh dugc: n = 3418 (vong/phut).

Sau khi phan tich so sanh tinh nang
cac loai dong co dién, chon dong co mot chiéu
khong chdi than cho xe thiét ké vi cé cac uu
diém nhu: hiéu suét cao, mat do cong suét cao,
mod-men quén tinh 16n, thay ddi téc d6 nhanh
[10]. V6i yéu cau cua dong co co P = 3889,8
(W), M_ =663 (N.m), n= 3418 (vong/phut)
va dua vao bang thong s6 cac loai dong co dién
hién tai trén thi truong, ta Iya chon dong co
180WD-M19030 cho xe dién véi cac thong sd
thé hién trong bang 2.
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Bdng 2. Cdc théng s6 dong co 180WD-M19030

STT Théng sb Gia tri
Cong suat 5700 (W)
Mo-men cuc dai 66,8 (N.m)

3 | Téc do dinh miac | 3000 (vong/phiit)

3.4. Tinh toan va lya chon ngudn ning lwong

Theo yéu cau ngudn ning lwong can
dam bao xe co6 thé chay t6i thiéu dugc quing
duong 85 km cho mdi lan sac day. Gia sir xe
chuyén dong déu véi toc do 36km/h = 10 m/s
trén mat duong bang. Xe chay quing duong S
= 85 km trong thoi gian:

5

85
T ==
85 15

- =2,36h )

Khi xe chuyén dong déu, ta c6 luc kéo
xeF, bang tong luc can lan F_valuc can khong
khi F_:

F.,=F _+F, (10)

Tir cong thite (1) véi a.=0° thi F_= 192
(N);

Tu cong thire (2) véiv=10m/s thi F =
58,032 (N);

Thay vao (10), ta dugc F = 250,032
(N).

Cong suat ma xe tiéu thu khi chay ¢ toc
do v=10 (m/s):

P _=F_V=250,032.10=2500,32 (W) (1)
Gia st dong co c6 hiéu sudt n,_= 85%;

b bién do6i dlen c6 hiéu suat E My = =90%, suy ra
cong suit ma ac quy cung cip cho dong co:

P 2500,32
I — = 32684 12
bat = pgcfbpa 0.85.09 4 W) (12)
N BoO ddi dién
L 48V — 12V
I I

Hinh 3. So do tinh chon dc quy.

So d6 tinh chon dc quy duoc thé hién ¢
hinh 3. Téng cong suat phu tai khong lién tuc
trén xe 1a P= 32,2 (W) [7]. Hiéu suét bo chuyén
d6i dién ap tir 48V thanh 12V chon 1a 90%:

Cong suit cho phy tai la:
32,2

P,=—+=358W
P o9

Vay cong sut toan bo xe sir dung la:

P =P, +P =32684+358=33042 W (13)

Ac quy can du ning luong dé duy tri
cong suit phat nay trong thoi glan it nhat T,
gid. Vay ning luong tdi thiéu cia ac quy:

W, =P T, =3304,2.2,36=7797,912 Wh (14)

Chon hé s6 du trit 1,15, ta duoc nang
luong ac quy can thiét:

W, =7797,912 .1,15 = 8967,6 Wh

Dung luong 4c quy can thiét dé st dung
cho xe thiét ké 1a:

Q :WEJE.E' —

Vbr

2967.6

= 1869 Ah (15)

So sadnh voéi1 cac dung luong cua céc
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dc quy dang c6 trén thi truong chon dc quy
Lithium-ion 48V — 200Ah [9].

4. KET LUAN

Céc két qua nghién ctru trong va ngoai
nude di khang dinh xe dién c6 nhiéu wu thé
vé hiéu qua ning luong va giam thiéu tac dong
mdi trudng so voi cac loai phuwong tién truyén
thong. Thong qua khao sat thyuc tién, c6 thé
thdy rang xe dién ¢& nho hoan toan phu hop
cho nhu cau trung chuyén hanh khach tai cac
bén xe. Trén co so do, bai bao da xdy dung
phuong phép tinh toan thiét ké, xac dinh cac
thong s6 co ban va tién hanh lya chon, tinh
toan hé thong dong luc cling nhu ngudn ning
lugng cho xe dién cd nhd. CAu hinh xe dugc dé
xuat dam bao tinh kha thi dbi véi diéu kién giao
thong d6 thi Thanh phd H6 Chi Minh néi riéng
va Viét Nam no6i chung. Néu duoc trién khai
san xuat va quan 1y hop 1y, miu xe dién nay c6
tiém nang tng dung rong rdi, gép phan nang
cao chét lugng van tai hanh khach do thi. <
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