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TOM TAT 

Biiu khiin phii hap cdc thiit bi luu trie nang lufng (nhu ac quy, pin nhien li(U, sieu tif,..) 
trong xe 6 to dien la hudng nghien cuu thu hut nhiiu su quan tdm trong th&i gian gdn day nhm 
tdng quang duong di, cSng nhu ndng cao tuoi tho ac quy. Cdc thdnh phdn dpng luc hoc chiem ty 
trong cao nhat trong viec sit dvng ndng luong vd day la doi tuang ciia bdi todn dieu men dong 
ndng lucmg. Trong bdi bdo ndy, cdc dac tinh dong luc hQC cua 6 to dien duac khdo sat, tiep do hoqt 
dong cua xe duac kiim chung bdng cong cu mo phong MATLAB - SIMULINK. Cdc kit qud nllfn 
duac cho thiy, cic tinh todn ly thuyit tin cay duac va co thisu difng cho cdc buac nghien cuu tiep 
theo cua bdi todn diiu khien vd qudn ly he thong ngudn nang lucmg. 

Tir khoa: 6 to dien, MATLAB - SIMULINK, mo hinh dong luc hoc. 

ABSTRACT 

Control of integrated energy storage equipments (such as battery, super capacitor...) in 
electric vehicles (EV) is an emerging research trend in order to extend the vehicles' travelled 
distance as well as the battery's life. The dynamic components represent the major portion in tile 
usage of energy and this is therefore the object for the power flow control In this paper, the dynamic 
characteristics of an EV are first investigated, the operation of the vehicle is then tested using fp 
MATLAB - SIMULINK simulation toolbox. The results show that the theoretical calculations are 
valided and they can be used for further research in control and management of the energy systems. 

Keywords: EV; MATLAB - SIMULINK, Dynamic model. 
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NGHIEN CU'U-T-r^w^: 

l .D^TVANDE 

6 to dien Ik linh vuc ma 
the gidi da va dang quan tam. 
Theo ddng lich su, da cd nhung 
san ph§m thucmg m£ii d td dien tfir 
nam 1899. Mae dii d td dien du^c 
nghien cuu rat nhiSu nhung van 
de tich trii nang lugrng van cdn 
rat nhieu hgn ehS nen phai dSn 
nhiing nam dau cua thg ky XXI 
mdi lai cd nhung thucmg ph&n 
6 td diSn cd kha nSng eanh tranh 
vdi d to sil dung nhien lieu hda 
thgeh nhu Misubishi iMiEV, hay 
Nissan Leaf. 

Trong nhiing nam gan day, 
d td dien d Vi6t Nam da duge 
dua vao su dung kha rong rai 
nhung chi vdi quy md nhd nhu 
trong eae khu du lich, San golf, 
khu vui choi giai tri phuc vu nhu 
cau di Igi. Vdi dac thii tu iihi§n d 
\^et Nam cd dudng bd bi6n trai 
dai tir Bac vao Nam, eae khu vui 
chcfi giai tri dugc xay dung quy 
md Idn thi nhu eau su dung d td 
dien se cang eao. Tren thue te 
ddi tugng n^y thuc su chua duge 
quan tam nghien curu nhieu cua 
cae nha khoa hoc. 

Hinh 1, cho ta thay thanh 
phan ddng lire hoc (bao gdm luc 
can gid, luc can lan va lue quan 
tinh) sir dung nang lugng nhieu 
nhit [1], chiSm tdi 55% tdng 
nang lugng tieu thu. Cac tdn thdt 
do phanh va cac thiet bi phii trg 
chiem 26,5%. Cae tdn thdt cdn 
lai (18,5%) gdm tmyen ddng va 
ddng CO thudc ve linh vuc thiet 
ke va ehe tao. 

BI^U B 6 \iu T6 TfiN TH^T N A N G US0NG TREN 6 T6 0 | £ N 

L TiJnthStdSngccf 
! T6nW»Sttruv6n(f^ 
I Tonthatdocacthiabifrfurtrg 

; T6nthatdocanl3n 
i T6n that do qudn tfnh 
' T6nth t̂ do phanh 

Hinh 1. Bieu do cdc yeu to tdn thdt nang luong tren d to dien 

Vi vay, de dieu khien ddng nang lugng ta can quan tdm 
nhat den cac thanh phln ddng luc hge. Do dd, ta cd the eoi 
bai toan diSu khien la v§ ddng luc hge vdi tin hieu dieu khiSn 
la phan bd lugng dat cdng suSt cho cac thiet hi luu trii nang 
lugng de vdi ehu trinh lai va lugng nang lugng xac dinh Ihi xe 
cd the di xa nhat. 

Trong bai bao nay, nhdm tac gia tdp tnmg nghidn cuu 
tinh chat dgng lue hgc cua ddi tugng n^y va xay dung md hinh 
d td dien trong Matlab - Simulink de dua ket qua, ddng thdi 
so sanh muc tieu hao nang lugng trong qua trinh tang tdc cua 
hai ddng ic quy dang su dung phd bien tren xe dien hiSn nay 
dd la: ac quy axit chi va ae quy Lithium. 

2. MO HINH KHAO SAT 

DS khao sat chuyen ddng lire hgc chuyin ddng thing 
eua d td dien cd nhd, nhdm tac gia sir dung hai phuong phap 
tinh toan: (i) Phuong phap tinh toan Idiao sat cd di6n theo dac 
tinh ngoai cua ddng co dien; (ii) Phuang phap tinh toan md 
phdng vdi vdng di8u khiSn kin, tin hieu diu vao la vi tri ban 
dap ga va van tdc chuydn dgng cua d td. Thdng qua viee tra 
bang dac tmh cua ddng co dien se xae dinh duge md men cin 
thi6t. Mdt bd diSu khiln duge thiSt kl dl dilu khiin dgng ca 
dien sao cho md men do ddng ca sinh ra gan bang md men 
can thilt. Md men eua ddng ca sinh la la diu vao cho md hinh 
dgng luc hgc ciia d td de tinh toan cac gia tri cua eae tham sd 
dgng lue hgc ehuyin dgng nhu van tde, gia tdc... So do cu thi 
eua duge dung ddi vdi phuong phap nay dugc thi hien tren 
hinh 2. ^ 
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NGHIEN CO'U - TRAO e6 l 

Hinh 2. Sa do he thong diiu khiin vd tinh todn 
khdo sdt dong luc hoc EV: 

!} Khoi lin hi§u ban dgp ga; 
2) Khoi tin hi§u d$c tinh dgng ca; 
3) BQ diiu khiin dpng co PID; 
4) Nffidn dc quy; 
5) Dpng ca dien; 
6) Dgng luc hoc c&a xe; 
7)Vanl6cxe. 

2.1. Md hinh d^ng lire hoc chuyen dgng 
thang cua than xe 

Ddi tugng khao sat duge lira chon la d td 
difn cd nhd, hai cdu vdi mdt eau chu ddng, sd 
dung mgt ddng ca di^n din dgng edu sau cd vi 
sai giua hai banh xe. Hinh dang bd tri chung 
cua d td dien duac the hien trSn hinh 3. 

Hinh 3. Cdc luc tdc dung len xe 

Theo [2], phucmg trinh chuyin dgng cua 
d td d dang phuong trinh can bing luc keo cd 
dang sau day: 

P,=P. + P^+P_+P^ (2.1) 

Trong dd: P^la lire can lan, P. la lue can 

do gdc dde ciia dudng, P^ la luc can Ididng khi, 
P. la lire quan tinh, R^ va R^ la phan luc tiling 
ddng tii dudng len cac eiu xe. (Cac cdng thiic 
dung de xac djnh eae luc nay duge the hiSn chi 
tilt trong tai HSu [2]). 

2.2. Md hinh dSng cor dien 

Trong bai bdo nay, nhdm t ^ gia lua chbn 
ddng eg mdt chiSu khdng choi tiian (BLDC) 
vdi nhiing uu diem: Van hanh d tdc dd cao, 
tang hoac giam toe trong thdi giai ngan, hi$u. 
suit cao, ket eau nhd gon, md men dieu khî n 
duge d vi tri bang khdng...Theo [3], md men 
diSn tii cua dgng ca mdt chieu khdng ehdi than 
(BLDC) duge xac dinh nhu sau: 

M =K^I{y(n la he sd md men) (2.2) 

Hoac M -[Jr ^+Jc)^+M^+M, (2.3) 

Trong dd: J^^ la md men quan tioh; J^, 
la md men quan tinh cua tai; M. la md men 
ma sat; M^ la md men tai cua ddng ca. 

2.3. Md hinh lop dirdng 

Khdi md hinh ldp md ta ldp xe nhu m̂ t 
banh xe dan hdi tiip xuc vdi dudng, md hinh cbi 
md td ehuyin d^g thing. Theo tdi Ueu [5], Xa. c6 
th6 xae dinh dugc lire keo tiip tuyin nhu sau: 

'̂=̂ '̂ •̂"̂ "̂.=(51 "̂ = '̂ *-̂ ' 

(2.4) 

f]^vJl•=.x.- i^-^ p-5) 

ISSN 0866 - 7056 

TAP CHl CO KHI V I £ T NAM, S6 1+2 nam 2017 

www.cokhivietnam.vn 



NGHIEN cCru-Tr 

2.4. Md hinh ac quy 

Ifien nay, cd nhidu loai ngudn sii dung tren d td dien nhu: Ac quy chi, ac quy Uthium, pin 
ohien lieu, siSu tu.. .trong bai bao nay, nhdm tdc gia l\ra chpn dc quy ehi, mot loai ae quy phd bien 
cd gia thanh re de Idiao sat. 

Theo [4] md hinh todn cua ae quy ehi nhu sau; 

Md hinh phdng (i*> 0) 

f. iit/xBxp] = E. -K.S-f -K.-^it+Laplace' f ^ ^ vi^ ' " ^ j 0 Q^^^ Q_ff ^ {Sel(s) 

Md hinh nap: (('*> 0) 

fJit,i*,i,Exp] = E^-K. ^ f -K.-S^it+Laph .ITEXPCS) 1 

ySel{s)'s 

K 
Dien dp khdng ddi (V); 
Do phdn circ khdng ddi (Ah'̂ ); 

(2:6) 

(2.7) 

i Ddng lue eua ddng dien tan sd thdp (A); 
I Ddng dien ac quy (A); 
it Dung lugng trich xuSt (Ah); 
Q Dung lugng Idn nhat cua ae quy (Ah); 
A Ham dien dp (V); 
B Ham dung lugng (Ah). 

Md hinh khao sdt dgng luc hgc chuyen ddng thang cua d td dien dugc xdy dung trong Simulmk 
duac the hien tren hinh 4. 

Hinh 4. Mo hinh Idido sdt ddng luc hgc d to dien trong Simulink 
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NGHIEN CLfU - TRAO D O I 

3. KHAO SAT CAC DAC TINH DONG LV'C HOC CtJA XE 6 T 6 DIEN 

Nh6m tac gia da tham khao thong s6 ley thuiit cua mot so dong xe diSn co nho hidn nay dang 
duoc sil dving a Viet Nam va xay dvmg mot bang th6ng s6 ky thuat d8 dua vao tfah toan va khao sat. 
Cac thong s6 co ban cua xe dugc thS hien tren bang 1. 

Bdng L Thong s6 tinh todn dong luc hoc cua xe 6 to diin ca nho: 

Thdng s6 

Kich thude (Dai x Rdng x Cao) 

Chilu ddi ca sd 

Trgng lugng toan bd 

Bdn kinh bdnh xe 

He sd can khdng khi 

Hidu suat tmyen lire 

Hd sd can lan 

Ti sd truydn cua HT truyen luc 

Ky hifu 

G 

^bx 

K 

Tl 

f 

I 

Don vi 

m 

m 

kG 

m 

NS2/m'' 

Gii tri 

4230x1490x2050 

2100 

1000 

0.26 

0,45 

0,93 

0,02 

12 

Ddng ca difn mot chilu khdng choi than BLDC 

Cdng suat Idn nhit 

Toe do dinh miic 

Tdc do tdi da 

N 

n^ 

°„„ 

Kw 

Vong/phiit 

Vong/phut 

5 

1500 

3300 i 

Tir md hinh md phdng dirorc kit qua nhir sau: 

DO TH MO M9I DONS CO VA MO M » Y & CAU 

TMeinW 

Hinh 5. Do thi tdng tdc cua d td dien 

TMglMd) 

Hinh 6. Dd thi nio men dong ca vd md men yeu cdu 
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NGHIEN CO'U-TR/ 

Tii dd thi trdn nit ra mdt sd tham sd nhu 4. KET LUAN 

Bdng 2. Mdt so kit qud md phong: 

Thdng s6 danh gid 

M6 men Idn nhat cua d6ng ca 

Mo men yeu ciu Ion nhat 

V$n toe cue dai cua xe 

Thdi gian tang tdc tii 0 din 20 km/h 

Thoi gian tang tdc vdi van toe toi da 

Kit qud 
32,84 N.m 

31,83 N.m 

25,45 km/h 

6,81s 

17,35 s 

Bai bao nay da tinh toan cdc dac tinh 
ddng lire hgc ciia d td didn qua md phdng hoat 
ddng eua xe trong mdi trudng Matlab - Sim
ulink. Md hinh md phdng ciing da dua ra duge 
kdt qua so sdnh qud trinh phdng cua hai loai 
ac quy ehi va ac quy Lithium trong qua tiinh 
tang tdc eua xe. Kdt qua nay se duge sir dung 
cho cae nghidn ciiu tiip theo vl viec tdi uu hda 
ngudn nang lugng tren xe d td dien.*J* 

Nhu ddu bdi bao da di cap: Hai loai ae 
luy sir dung phd bien trdn d td di?n hidn nay !d 
ie quy Axit chi vd ac quy Lithium. Tir md hinh 
nd phdng cimg dua ra dugc kit qud so sdnh 
i^trinh phdng eua hai lo^i dc quy ndy trong 
lua trinh tang tdc va duge mo ta nhu hinh 7. 
•ftidn thdy, ae quy Lithium cd kha nang diiy tri 
tugc nang lugng tdt hon khi xe tang tdc ciing 
ihu khi sii dung trdn d td dien. 

DO THI QUA TRINH PHONG DIEN CUA AC QUV CHf VAAC QlSt UTHUM 

Thoi gian (s) 

Hinh 7. Qud trinh phdng ciia dc quy axit chi 
vd dc quy lithium 

Ngdy nhdn bai: 10/01/2017 
Ngdy phdn bidn: 10/02/2017 
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