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Bai bao trinh bay phwong phap tinh toan, mé hinh héa, mé phdng déng hoc, déng luc hoc 6 té dién
bang viéc tng dung phdn mém Matlab- Simulink. Két qué mé phdng tinh toan gitip ngudi hoc va ngudi
lam céng tac ky thuat vé 6 té cé cach nhin téng quan hon, danh gia chinh xac hon mdc d6 dnh huong
clia céac dai lvong dong hoc va dong Iuc hoc trén 6 té6 dén céc chi tiéu kinh té ky thuat cda xe, qua do
nhén thire duwoce trach nhiém ré rang va cu thé vé mat ky thuéat trong cbng viéc thuc té lien quan dén
linh vire 6 t6. Pay ciing la co s& dé thurc hién hé tro gidng day, hoc tap, nghién ctru khoa hoc ctia cén
bd va giang vién trong nganh cdng nghé ky thuat 6 to.

Terkhoéa: O t6 dién, dong luc hoc, Matlab- Simulink, I4p trinh, déng co DC

1. DAT VAN BE

Quaé tinh giang day hoc phan ly thuyét 6 t6
cho sinh vién chuyén nganh nhém tac gia nhan
thay, viéc tinh toan déng hoc va dong luc hoc cla
xe dam bao diéu kién chuyén déng 6n dinh va
van hanh binh thuwdng cla xe trén cac loai dwdng
khac nhau la khdi lwong céng viéc tinh toan
twong déi lon dac biét voi dbi twong la sinh vién.
Méi quan hé gitra cac dai lwong thong sé dau vao
la dién ap, lwc can chuyén déng.. va théng sb dau
ra: van téc xe, lwc kéo, néu chi thywc hién bang
cac phuwong phap tinh toan théng thwong la
khéng kha thi.

Dé giai quyét van dé trén, viéc rng dung phan
mém Matlab- Simulink mé phéng déng hoc va
dong lyc hoc 6 t6 dién giup ta co6 dwoc phuong
phap tinh toan vé&i két qua nhanh hon va chinh
xac hon, gitp t6i wu héa cac két qua thir nghiém,
danh gia dwoc anh hwéng gitra cac théng sé dau
vao v&i thong sé dau ra, qua do tim dwoc gia tri
tdi wu phu ho'p nhat. Chuwong trinh Iap trinh ciing
c6 thé dung dé kiém nghiém cho nhiéu loai xe
khéc nhau.

O t6 dién Tesla Model S P85 nhirng wu
diém néi bat cho ngwei ste dung [1]

Tesla Model S P85 s& hiru nhitng wu diém
vuot trdi vé kha nang tang téc, tiét kiém chi phi

nang lvgng va tinh than thién véi méi triedng khi
so sanh v&i cac mau xe xdng cung phan khuc:

M&-men xoan tirc thoi: bong co dién tao ra
moé-men xodn cuc dai (600Nm) ngay lap tirc khi
ngwdi l&i nhan ga, mang lai cdm giac tang tbc
nhanh, mwot ma va manh mé hon dang ké so voi
xe xang cuing phan khuc, vén can thdi gian dé dat
vong tua may téi wu.

Chi phi sac dién thdp hon nhiéu so v&i db
xang: Chi phi dé sac day pin cho quang dwong
khoang 300km cuia xe thdp hon dang ké so voi
chi phi mua xé&ng cho cung quang dwong di
chuyén cta mét chiéc xe xang hang B. Ngudi
dung c6 thé tiét kiém t&i khoang 5 1an chi phi
nhién liéu.

Bao dwéng rut ngan cong doan, it tbn kém:
Xe dién loai bd nhiéu bd phan can bdo dwéng
dinh ky & xe xéng nhw dau déng co, loc gio, bugi,
day dai cam. Diéu nay gilp gidm dang ké chi phi
va tan suét bao duéng.

Than thién vé&i moi tredng trong qua trinh van
hanh, 6 t6 dién khdong phat thai khi thai gay 6
nhiém nhw CO2, NOXx, bui min... Day 1a wu diém
I&n nhét cla xe dién, gép phan tryc tiép vao viéc
cai thién chat lwvgng khéng khi tai cac dé thi.

Gidm 6 nhiém tiéng on: Pong co dién hoat
déng ém ai, gan nhw khéng gay tiéng 6n, mang

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.03, Ne 04, 2025


mailto:nguyenbathien@gmail.com

TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 03, SO 04, 2025

TIET KIEM NL - CO KHi

lai méi trwerng séng yén tinh hon va trai nghiém
lai xe thoai mai hon.

Hinh 1. Xe dién Tesla

Dé danh gia vé cac wu diém ndi bat cia Tesla
Model S P85, dic biét tinh ndng vé déng hoc va
doéng lwe hoc can xay dwng mét chwong trinh mé
phdng, két qua thé hién bang db thi, sé gitp ta cé
cach nhin trirc quan hon (hinh 1).

2. PHUONG PHAP NGHIEN CU'U
2.1. M6 hinh thuat toan cac théng sé déng hoc
va dong lwc hoc cua xe [2]

Diéu kién xe chuyén déng dwoc luc kéo I6n
hon ho&c can bang véi téng lwc can (hinh 2, hinh
3)

Freo 2 Fi+ Fat Fy (1)

Input (0 to 100%) 85kWh Battery

Il
&
&l

i)

/ \ Roling Resitance H oling Resisance -é: s
% | L5 |
Phuong trinh dong Iwe hoc phuong

doc:
Fkéo > LFcan = Fi + Fa +Fr

Hinh 2. Xac dinh lwc kéo

L: Distance from center of rotation

' 3
F,:szr

Fy: Resultant force
G,: Gear ratio

Hinh 3. Lwc kéo tac dung Ién banh xe chu
dong

Cac banh xe chuyén ddi mé- men xoan do

déng co tao ra thanh lyc tinh tién nho ma sat tao

v Brushed DC Motor

ra b&i 16p ctia chung. Luc nay duoc biéu thi bang
cbng thirc

T
Fk=E-Gr (2)

T: M6 men xoan cla dong co (N.m). R: ban
kinh banh xe chd déng R = 48/2=24cm, R=
0,24m, Gr: ty s6 truyén ctia hop s6 G,=9,73

T T
Fie =5.Gr = 55,.9.73 = 40.5.T (3)
a. Lwc can khi dong hoc
Faero = % p-Cq. Ap (V, + Vwind)2 (4)

p: la mat dé khéng khi — thwong dugrc chon
bang 1,225kgm3. Cq4 1a hé sb can gi6 — thudng
dwoc chon béng 0,24; Arla dién tich mat trwdc
cla xe Ar=2,3m2. Vx = X" 14 van téc theo chiéu
doc clia xe. Vuing 12 van tdc ctia gié (m/s), chon van
tdc gid Vwing =0 Thay sb vao ta c6

Faero =0,3381.v2 (5)
b. Lwc can lan

Hau qua cla tén that co hoc do sw bién dang

cuta 16p xe khi tiép xtc véi méat dat
F. =m;.C,.g.cosa (6)

a: Goc déc, chon a=0. C;: hé sb can lan, xét
lbp xe khé va dwdng nhwa, chon C,=0,02. mg:
tdng khdi lwong cla xe, m=2108kg. g: hang sb
hép dan, g=9,81 m/s2. Thay sb vao ta duwoc

F. =2108.0,02.9,81 = 413.N (7)

c. Lwc can quan tinh
Xac dinh theo biéu thirc
F,=m.j. g (8)

J: gia tbc cla xe. & hé sé anh huwéng cua ty
sb truyén & =1,05+0,0015.(G,)2. Thay sb vao ta
dwoc

F, = m.j. & = 2108.j(1,05 + 0,0015.8,63?)

Fq=2513.J (N) 9
d. Dién ap cua Pin dién

Pin cla Tesla model S dwoc ghép b
7.104 cell pin ma 18650 gébm 16 modul méi
module gdm 444 cell c6 kha nang lwu triy 1én

85kWh. Dién ap danh dinh ctia Pin V=346 V
(hinh 4)
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Hinh 4. Pin Litium-lon

e. béng co dién

Tesla Model S s dung déng co ddng bd
nam cham vinh ctu ba pha xoay chiéu bén cuec,
dé tinh toan diéu khién dong co nay twong dbi
phtrc tap. Nén dé don gidn, ching ta sé st dung
dong co DC co6 chdi than ma ching ta sé biéu
dién toan hoc sao cho phu hop véi ddng co Tesla
nhat cé thé.

M6 hinh toan hoc déng co DC (hinh 5)

—

° NV

VI EMF

o
Hinh 5. M6 hinh déng co dién 1 chiéu

V=I).R+LL+EE) (10)
M6 men xodn cta déng co dién mot
chiéu
T(t) = K. I1(t) (11)
V&i K hdng s6 mé men xoan cla déng
co xac dinh cac dac tinh ché tao clia n6
Hiéu dién thé roi trén dong co cho bdi
cbng thirc
E(t) = K,. o(t) (12)
V&i Ke la hang s6 ddng co, w(t) 1a toc dé quay
clia dong co rad/s. Viét lai phwong trinh (10)

V=I().R+ L5+ Ko@) (13)

Rt di/dt ta co
di _ V=I(t).R-Ke.o(t)
dat L (14)

Bang 1. Téng hop cac théng sé va
mo hinh thuat toan

Théng sb6 Thuat toan tinh cac gia
T | co ban cua tri
doéng co
bién tré R=5.3. 10-3(ohm)
cudn day
Dién cam L=493.10° (Herry)
Hang sb Ke=0,12 Vs/rad.E
déng co
Kt K1=0,25 Nm/Amp
Lwc kéo tw F, =40.5.T.0,7
déng co
Lwc can F=413 (N)
Ian
Lwc can khi Faero=0,3381.v2
ddng hoc
Lwc can Fq=2513.J
guén tinh
PT lwc kéo 40.3.T.0,7 = 413 + 0,3381. V2
+2513.]
PT Iwc kéo dv _0,740.5.T — 413 —0,3381.V2
dt 2513
PT mb men T(t) =0,25.1(t)
PT di/dt di _ v-I1(t).5.3.107%-0,12.0(¢)
at 493.107°

2.2. Xay dwng chwong trinh mé phéng
dong lwc trén Matlab- Simulink [3]

Bang 2. Thong s6 ky thuat xe Tesla

ModelS [4]

TT Théng sé ky thuat

1 Trong lwong khong tai (kg): 2108

2 Cong suét téi da(dong co  dién)

(KW/Hp): 343/460 tai »=8600vg/ph

3 Mé men xo0én cyc dai (Nm): 600

4 Dién ap danh dinh 346V

5 DPong co ddng bd 3 pha nam cham vinh

ctru. Kich thuéc 16p: 255/45R19

6 Kha néng tang téc tir 0 dén 100 km/h clia
Tesla SP85 la 4,4 giay

7 Téc do ti da: Van tbc tbi da cia xe dwoc
cong bb 1a 250 km/h.

(ng dung Matlab- Simulnk xay dwng chwong
trinh md phoéng cac théng s6 déng hoc va dong
Iwc hoc trén xe 6 t6 dién Tesla Model SP85 (hinh
6), [5].
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chia cha ty 56 truyéin

i6c géc binn

wiin tbe gdc ddng cor

khéi mé tor DC

Hinh 6. Chwong trinh mé phéng déng Iwc
hoc 6 t6 dién
3. KET QUA VA THAO LUAN
3.1. Két qua md phéng théng sé doéng hoc:
van toc cua xe

& van t6c xe Km/h
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Hinh 7. Két qua mé phdng van téc xe

Xe dat van tbc 100km/h tai thoi gian t
=4.356s, va dat van tdc lon nhat Vimax =254km/h
tai thoi gian t=12s (hinh 7)

3.2. Két qua md phéng mdi quan hé giira mé
men xoan truc dong co T va téc dé N(vg/ph)

— '
4 M6 men xoén T va T6c d6 N - o X |
File Tools View Simulation Help ~0
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Hinh 8. Két qua mé phéng dic tich Co
clia dong co’ dién
Két qué mé phdng mébi quan hé gitra md men
x0an trén truc dong co dién T va va toéc do quay
N cho thdy, két qué nay kha twong déng sb liéu
da dwoc cong bé trén cac tai liéu ky thuat vé dong
co dién cha hang san xuat xe (hinh 8).

Bang 3. Két qua tinh toan cac théng s6 mé phéng

Théng sé Thoi gian t (s)
t=2s t=4,356s | t=12,067s t =16s
V (km/h) 50 100 254 254
T (N.m) 610 610 100 50
4. KET LUAN 254km/h sau thoi gian t =12s, tinh tir luc xe bat

Bai bao da xay dwng chwong trinh mé phdng
thdong sb dong hoc va dong lyc hoc clha xe 6 t0
dién Tesla Model SP85, két qua mé phdng 3
thdng sb 1a mé men xodn T, Van téc cla xe va
tbc d6 quay N(vg/ph) cla truc ddng co dién. Két
qua mo6 phong nay phan anh sat thuwc véi théng
sb ky thuat ma nha san xuét cdng bd. Trong do
d&c biét 1a chi tiéu k§ thuat ctia xe tang téc tir 0-
100km/h v&i t =4,365s. Xe dat van toc tbi da

dau khoi dong.

Két qua md phdng cho ra db thi thé hién méi
quan hé gitra théng sé dau vao l1a két cu cla xe,
doéng co dién, dién ap Pin, va thong sé dau ra Van
tbc, moé men xoan. Két quéa mod phdng tinh toan
gilip ngwdi hoc va ngudi lam cong tac ky thuat vé
6 t6 c6 cach nhin tbng quan hon, danh gia chinh
xac hon md&c d6 anh hwong cua cac dai lwong
déng hoc va dong luc hoc trén 6 td dén cac chi
tiéu kinh té ky thuat cta xe.
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ABSTRACT:

The article presents the method of calculating, modeling, simulating the dynamics and dynamics of
electric cars by applying Matlab-Simulink software. The results of the simulation help students and
technicians working on cars have a more general view, more accurately assess the level of influence
of kinematic and dynamic quantities on cars on the economic and technical indicators of the car,
thereby recognizing clear and specific technical responsibilities in practical work related to the car
sector. This is also the basis for supporting teaching, learning and scientific research of staff and
students in specialized automotive engineering technology.
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