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Tom tat

Bai bao trinh bay khai quat phan logi hé thong
truyén lyc Hybrid trén 6 t6 hién nay. Pong thoi
nghién citu co sé ly thuyét hé déng liec Hybrid, mod
hinh binh dién, so lwoc vé Iy thuyét toi wu. Ap dung
phan mém Matlab - Simulink tién hanh mé phong,
S0 S&nh va danh gid cdc két qua nghién ciru, tuwong
4mg Vdi cac chu trinh ther tiéu chudn, NEDC, FTP
- 75, FTP_HIGHWAY va 15_MODE. Céc két qua
chinh cua nghién ciu la lwong tiéu hao nhién li¢u
trén mgt chu trinh, trang thdi nang lirong cua binh
dién, ciing nhw cdc gié trj vé md men va cong sudt
ciia dong co dién va déng co dot trong.

Tir khoa: Toi wu, mé hinh binh dién, chu trinh
thu, trang thai nang lwong cua binh dién (SoC).
Abstract

This article presents an overview of the
classification of Hybrid powertrain systems. At
the same time, studying the theoretical basis of the
Hybrid dynamical system, the battery model, and
a overview of the optimization theory. Applying
Matlab - Simulink software conducts simulation,
compares and evaluates research results,
corresponding to standard test cycles, NEDC,
FTP - 75, FTP_HIGHWAY and 15 MODE. The
main results of the study are the fuel consumption
per driving cycle, the state of charge of battery, as
well as the torque and power of the electric motor
and the internal combustion engine.

Keywords: Optimization, battery model, driving
cycle, State of Charge (SoC).

1. Pit van dé

Vin dé nong Ién toan cau do bién déi khi hau ciing
nhu sy khan hiém nhién liéu hoa thach trong thap ky
t6i thic ddy cac nha nghién ciru phat trién cac phuong
tién xanh véi hé thdng dong truyén lyc méi, trong d6
ndi bat I cac phuong tién dién hoa va phuong tién lai
Hybrid. Tién phong trong cac nghién ciru vé 6 t6 lai

dién la cac hang xe ndi tiéng dén tir Nhat Ban nhu
Toyota, Honda,... Hién nay chi c6 Toyota dua xe lai
Hybrid vao thi trueong Viét Nam mot cach chinh thong,
théng qua mau xe Toyota Corolla Cross HV. Trong
linh vuc Co khi - Bong lyc, trén thé gii da co rat
nhiéu cdng trinh khoa hoc, ciing nhu gido trinh, tai
liéu nghién ctru chuyén sau vé phwong tién lai Hybrid
[4, 5, 6]. Trong khi d6, & nudc ta, hau hét 4n pham
tiéng Viét duoc xuat ban trudec nim 2015 vé 6 0
hybrid mai chi dé cap dén nhiing khai niém co ban
hozc gigi thiéu nhirng thanh tyu méi cua cac hang ché
tao 6 t6 hybrid ciing nhu mét sé cong trinh thiét ké
ché tao cum thiét bi, m6 hinh 6 t6 hybrid trong pham
vi cac 6 &n tot nghiép dai hoc hoac luan van thac si,...
Thuc té cho thiy, ky thuat va cong nghé téi uu hoa hé
dong luc hybrid dugc ap dung cho cac mau 6 t6 hybrid
hién dai van con la bi quyét cia mot sé hang ché tao
6 t6 hybrid hang dau trén thé gisi. Trong thoi gian gan
day, da c6 mot s6 cong trinh nghién ciru chuyén sau
vé chién lugc diéu khién 6 t6 lai Hybrid [1, 3], nhu tai
liéu [1] nghién ctu t6i wu hoa hé dong luc Hybrid
bang giai thuat dan ong, tuy nhién giai phap nay kho
&p dung trong thyc té.

Vé6i muc dich nghién ciru ly thuyét két hop véi mo
phong, xac dinh giai phap tdi uu hoa chién lugc diéu
khién Hybrid phu hop voi diéu kién Viét Nam, tir do
lam co so cho viéc thiét ké va ché tao cac hé théng
dién, dién tu, diéu khién xe lai hybrid trong twong lai,
vén dé nghién ciru dat ra | can thiét.

2. Téng quan 6 to lai Hybrid

O t6 lai dién (HEV) 1a mot phan nhom chinh cia
0 to lai (Hybrid Vehicle, HV) [5]. Trong ciu tric hé
thong dong truyén luc caa HEV, c6 trang bi dong co
dién (Motor - Generator, MG) két hop véi loai dong
co khac, thuong 1a dong co ddt trong (ICE). Trong do,
dong co dién va ICE c6 thé dugc mac song song
(parallel hybrid), hoac mic ndi tiép (series hybrid),
méc ddng thoi ca ndi tiép va song song (series-
parallel hybrid) va mac hdn hop (complex hybrid).

Can cur vao viéc str dung thém dong co dién cung
cip st kéo cho xe, tlly muc dich cta nha ché tao, c6
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thé phan chia HEV thanh céc loai chu yéu sau:

+ Micro Hybrid Electric Vehicle (Micro HEV):
Vé ban chit 1a mot 6 t6 str dung ICE thong thuong,
nhung mo-to ding dé khoi dong ICE va may phat dién
ctia xe dugc loai bo va ca hai dugc thay thé chi bang
mot dong co dién kiéu tich hop dong vai trd nhu mot
dong co khoi dong kiém may phét (integrated-stater-
generator, 1SG) nham giam tiéu hao nhién liéu. 1SG
thuong lién két chuyén dong bang day dai voi ICE.
ISG c6 hai chirc nang la chirc nang khdi dong nhanh
ICE (idle stop, tic 1a tu dong tit méay va khei dong
nhanh ICE tr¢ lai khi xe can dimng trong mét khoang
thoi gian ngan) va chiic ning phanh tai sinh
(regenative braking, thzc hién phanh tai sinh khi xe
can giam téc hogc phanh) dé nap dién cho binh dién.
+ Mild Hybrid Electric Vehicle (Mild HEV): bay
1a cac loai 6 6 lai dién ma xe khong thé chay duoc chi
bang dong co dién, ICE duoc sir dung 1a nguon cung
cap stc kéo chinh va toan thoi gian trong qué trinh
chuyén dong cua xe. Trén 6 t6 lai kiéu Mild HEV, 1SG
dugc lp thém dé ngoai viéc thuc hién hai chirc ning
Ia khoi d@ong nhanh ICE va thuc hién phanh téi sinh
con nhiam giam duoc kich ¢ ciing nhu cong sut cua
ICE va hd tro stic kéo cho ICE chi khi xe can tang tbc
nhanh trong mot khoang thoi gian ngan. Pong co dién
kiéu 1SG sir dung trén Mild HEV thuong ¢ cong suat
nhé va méc ndi tiép giita ICE va hop sb cua xe.

+ Full Hybrid Electric Vehicle (Full HEV): xe c6
thé chay ¢ cac ché do gom: chi bang dong co dién, chi
bang ICE hoic bang dong thoi ca hai loai dong co nay.
Tuy Full HEV c¢6 trang bi bd pin dung lugng 16n hon
nhiéu so véi hai loai HEV néi trén, nhung & ché do
chi str dung dong co dién thi Full HEV chi chay dugc
mot quang duong kha ngan, thuong ap dung khi xe
chay & téc do khé thap. ICE van la ngudn cung cip
stre kéo chinh va duoc sir dung trong phan lén qué
trinh chuyén dong cua xe. Két cau hé théng dong
truyén lyc cua Full HEV khé phirc tap, dong co dién
va ICE thuong &p dung cAu tric mic ndi tiép (series
hybrid), mac song song (parallel hybrid), mac két hop
ndi tiép va song song (series-parallel hybrid) hoic
mac kiéu phuac hop (complex hybrid). Xe c6 gia thanh
cao, tuy nhién viéc cai tién nang luong qua lai dudi
dang dién - co rat linh hoat va viéc sir dung xe rat
thuan tién.

+ Plug-in Hybrid Electric Vehicle (PHEV): bay
chinh la mét loai Full HEV nhung duoc trang bi bo
pin 16n sac lai dwoc nhiéu 1an tir ngudn dién bén ngoai
bing cép sac. PHEV c6 thé chay dwoc chi bing ngudn
dién tir bd pin vai khoang cach kha dai va giam duoc
s6 1an nap nhién ligu trong qua trinh khai thac xe. Phan

TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

L_JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

I6n qua trinh xe hoat dong, ICE va dong co dién
thuong hoat dong ¢ ché do phdi hop sao cho ICE dugc
duy tri & ché do c6 hiéu suat cao. PHEV thira huéng
cac wu diém cua ca hai loai HEV va BEV.

+ Extended-range electric vehicle (EREV): bay
chinh 1a mét kiéu BEV c¢6 lip thém dong co dbt trong
loai nho va may phat dién nham kéo dai hanh trinh dy
trir ciia xe. EREV chi chay bang dong co dién duoc
cap dién bai bo pin, ICE chi duogc ding dé dan dong
may phat phat dién nap cho bd pin cia xe. EREV ¢6
du trit hanh trinh I6n vi ICE ¢6 thé 1am viéc dé ndi dai
hanh trinh chay xe khi ma xe d tiéu hao hét dién ning
cua bd pin.

Trong thuc té, cac loai 6 to dién hién c6 rat da dang
vé chiing loai va két cau. Trong may nam gan day, khi
ma hang Tesla lién tuc cho ra doi cAc mau 6 to dién
kiéu BEV nhu Tesla Roaster, Tesla Model S, Tesla
Model X,... véi du trit hanh trinh 16n va c6 ché do tu
hanh ¢ cac cap d6 khac nhau da lam bung n6 nhu cau
dbi véi thi truong 6 t6 dién toan cau va 6 to dién ngay
cang khiang dinh dugc xu thé phat trién manh mé ap
déo trong tuong lai khong xa.

Hinh 1. Phwong dn bé tri hg thong truyén luc
hybrid song song
P1 - Mdc song song, khdng c6 ly hop;
P2 - Mdc song song si dung 2 ly hop;

P3 - Péng co xing va dong co dién bé tri riéng ré cho
tirng cdu. 1 - Péng co dét trong (ICE); 2 - Péng co
dién; 3 - Ly hop; 4 - Hgp s6 - cdu xe; 5 - Cdu xe; 6 -
Binh dién; 7 - Binh nhién liéu; 8 - Bg chuyén ddi.

3. Co s ly thuyét
3.1. Co sé Iy thuyét hé dgng luc Hybrid

Hé théng dong luc trén 6 to hybrid bao gdbm dong
co dbt trong, dong co dién, cac binh dién, hé théng
truyén lyc. Trong phan nay s& dua ra phuong trinh
dong luc hoc cua cac thanh phan trén. Lua chon mo
hinh héa hé théng truyén luc hybrid song song P2 véi
hai ly hop két nbi dong co dét trong, dong co dién va
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hop s6 phan phdi. Bé lap phwong trinh dong luc hoc
cho hé nhiéu vat c6 thé sir dung cac phuong phép sau:
Phuong trinh Newton-Euler, Nguyén 1y D’ Alembert/
Jourdain, Phuong trinh Lagrange. Phuong trinh
Newton-Euler phi hop véi phuong phép sé va lap
trinh theo mo dun, ta co:

- Phuong trinh Newton-Euler cho dong co dét
trong duoc biéu dién nhu sau [4]:

Iice d)lce (t) = -rioe (t) - Tclthl (t) (l)

Vi lice: L& MmO men quan tinh khdi luong cua dong co.

- Truong hop ly hop 1 va 2 dong hoan toan, ta co

phuong trinh cho van téc géc va mé men cua ly hop:
Teitna® = Teitn2

Dice (O = @pyep, (1) @

Trong do: @, 12 van téc goc caa ly hop khi ly hop

dong; T, (t) 1a mbé men dau vao caa ly hop; T, (t)

mé men dau ra cua ly hop.
- Phuong trinh Newton-Euler cho dong co di¢n:

lice@ice ® = Teytho O+ Tmg (O - Tgbxl(t)

3
= omg 0 &

Trong d6: Ty, (t) 1a md men dau vao cia hop sb.

Tir phuong trinh (1), (2) va bién d6 phwong trinh (3)
ta co:

(Iice + Img )d)lce (t) = Tice (t) + ng (t) - Tgbxl (t) (4)

- Phuong trinh dong luc hoc hop sb:
! abx@gox2 ® = igox Tighxt @ ~ Tgoxo @

Bice (1) = Dgpyq (O =g, D@y, ) ©)

Trong d6: T, (t) 1a mo men dau ra cia hop so, iy,

la ty s6 truyeén cia hop s6 tuong Gng.

Ca hai dong co chinh ICE va MG déu c6 thé dugc
sir dung riéng ¢ hodc dong thoi dé diéu khién chuyén
dong cua 6 t6. Trong trudng hop bd sung mo-men
x0in, hé thong diéu khién cho phép m6-men xoin cua
ddng co @bt trong (ICE) dugc chon trong cac gidi han
nhat dinh doc lap véi yéu cau cua ngudi lai. Gigi han
mo-men xoin cua hé théng truyén lyc P2 tuan theo
diéu kién mo-men xoan dau vao hop sb T (+) duge
cho bai:
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Tgbxl (t) = Tice (t) + ng (t) - (I ice T Img )a)lce (t) (6)
Tir phuong trinh (5), bién ddi (6) ta co:

[N+ (- (ige + 1) J e (O = 5, (0.(To (O +

+ ng ®)- igbx ® Tgbxz ® (7)

Phuong trinh dong lyc hoc cau xe dugc thé hién
nhu sau:

I fd d’fdz (t) =i fd Tgbxz (t) _Twh (t)
O, (1) = @, (1)

Oy () =g 0, (1)

o (1) = igbx Oy 0 (1)

(®)

Trong d6: @y, (1) ; @, () 1a van toe goc dau

vao va dau ra cia cau xe.

Trong phuong trinh (8) mé men va sé vong quay
cua banh xe chi dong Twn (+), @wn (+) duoc tinh toan
tir chu trinh thir tiéu chuan voi:

Troad ® ="wh Fw (2

Th © = ven@ren O+ Troaq © 9)
2
\veh =Mwh

3.2. M6 hinh binh di¢n [2]

Trong qué trinh md phéong déng luc hoc cua 6 to
hybrid can phai xay dung duoc mo hinh binh dién dé
danh gia dién ap dau ra theo trang thai nap (SoC) cua
binh dién.

Mo hinh binh dién nhan cac gia tri dau vao bién
d6i: dong dién ibar dwoc yéu cau tir md hinh dan dong
(bg bién doi dién dp va motor dién) va nhiét do toax
cua binh dién dugc tinh toan theo mé hinh nhiét cua
binh dién. M6 hinh dua ra cic bién dau ra: dién &p
binh dién Vpar, SOC va cong suit ton hao Pposssar. Dé
md phong su hoat dong cia binh dién thay vi mot md
hinh dién phuc tap c¢6 thé sir dung mot mach mau
tuong duong ma van dam bao duoc do chinh xac va
tai thay thé. SoC(t) ciia binh dién dugc tinh theo cong
thirc:

ibatt (t) dt

t
SoC (t) =So0C(t,)— Io 3600.Q,,¢

(10)

Trong d6: SoC(to) la trang thai nap ban dau; Qpar
1a dung lugng cua binh dién.

- Mo hinh tinh hgc ctia binh dién

Str dung biéu d6 nap va xa cua nha san xuét va gia
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trj tai c&c nhiét @6 khac nhau thi phwong trinh tinh hoc
cua binh dién duoc mo ta:

Voc (S9C tgq ) =V (S0C gy ) - a1

SoC,t

~Roatt ( batt ) ibatt

- M6 hinh d6ng luc hoc cia binh dién

Binh dién khi hoat dong c6 su bién thién cua
dong dién ipar. MO hinh tinh hoc khong du dé
nghién cttu cho tat ca cac truong hop 1am viée. So
dd nghién ciru mé hinh dong luc hoc cua binh dién
thé hién trén Hinh 2.

i;C8OC ),
: ——] |—| R(SOC )
bagt R (SOC+, '|
‘ "\‘____/ +
\E_____-/ Rn1 batt

Hinh 2. Mé hinh @gng luc hoc ciia binh dign

Phuong trinh vi phan mo ta trang thai nang lwong
cua binh dién nhu sau [2]:

Vo 7\A/02 74(|r2R1 +mem’7nk1 7Tgwg77: ) Rbatt

12
14400.Q,, Rowe "

SoC =—

3.3. Chu trinh thé nghiém tiéu chudn

Dé danh gia suat tiéu hao nhién liéu cua hé dong
lyc Hybrid st dung cac chu trinh thir tiéu chuén, trong
noi dung cua bai bao stir dung cac chu trinh thir NEDC,
FTP - 75, FTP_HIGHWAY va 15_MODE vai dir liéu

nhu sau:
o(t)
C -
T(t) L(t)} (13)

Trong dé: v(t) 1a van tbc chuyén dong ciia 6 t6 theo
thoi gian; s(t) 12 map mo mat duong; cac chu trinh thir
nay duoc xay dung dua trén thdi quen lai xe, mat do
phuong tién va diéu kién giao théng cua tirng thanh
phé, tirng khu vuc trong mot qudc gia. Trong hau hét
c4c chu trinh tiéu chuan s(t)=0. Map mé mat dwong
ngau nhién thuong dugc s dung cho bai toan khao
sat dao dong va quay vong.

3.4. Ly thuyét téi wu chién lwge diéu khién hg
thong truyen luc 6 t6 lai hybrid [4]

Hién nay cd rat nhiéu cong trinh nghién ctu Gng
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dung ly thuyét téi uru cho bai toan giam suét tiéu hao
nhién liéu ciing nhu phat thai cta xe lai Hybrid. Cac
phuong phap thuong dugc sir dung la:

- Phuong phap logic dva trén cac quy tic va kinh
nghiém (Rule-based and Heuristic-based Logic);

- Phuong phép cuyc tiéu hoa lugng tiéu thu nhién
liéu tuong duong (Equivalent Consumption
Minimization Strategy (ECMS)) [4];

- Ung dung thuat toan di truyén cho t6i wu hoa da
muc tiéu [3];

- Phuong phap ti wu hoa hé dong luc 6 td Hybrid
bang giai thuat dan ong [1];

- Chién Iugc quan 1y nang lwong duwa trén md hinh
diéu khién du bao (Model Predictive Energy
Management Strategies).

Véi phuong phép logic dya trén cac quy tic va
kinh nghiém, van d¢ quan 1y nang luong cho 6 to lai
Hybrid duoc giai quyét bang cach &p dung phuong
phép logic dua trén cac quy tic, bo hé sb kinh nghiém
duoc lya chon théng qua tri thac chuyén gia [7]. Céc
phuong phap quan 1y ning lwong dya trén quy tic
thuong c6 quan hé twrong hd, dé dién giai va do do rat
phd bién trong thyc té.

Bdng 1. Cac ché dp lam viéc ciia hé dgng luc hybrid
dwra trén quy téc
TT Ché d¢

Gia tri

1 | Start/stop Te®<T,

imit

2 | Boost T (1) > Ti™ (@0 (1)
Ché d6 thuan

3 LN ' Tdem,tract < ki
dién

4 Ché do tiét min, theo dac tinh

kiém nhién liéu o
cua dong co

Ché d6 nap
5 | nang lugng
(phanh tai sinh)

Tus () <0

Trong d6: Treq (t): MO men yéu cau; Tiimie: MO men

ngudng; T (@, (t)) : MOmen sinh ra ctia dong co

ice ce

dét trong. Tsemrac () MO men kéo can thiét, ki hé s6
kinh nghi¢m. Tue(t) md men dong co dién.

Mot phuong phap tién tién hon 1a chién lugc giam
thiéu muc tiéu thu tuong duong. Biéu thirc cia ECMS
dugc mo ta bang phwong trinh:
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min j[" My, D)+ pt).H, SOCEdt  (14)

V6i Hi la nhiét trj thap cua nhién ligu.

Cau hoi dat ra 1a 1am thé nao dé lya chon p(t) cho
phu hop, p(t) trong truong hop nay dugc lya chon theo
phuong phap nhiéu hozc it két hop thir va sai (more-
or-less try-and-error) cho dén khi nhan duoc gié tri
t6i wu.

Dé tng dung ECMS théng qua md phong, can dua
trén phuong phap sb dé giai, nham dat dwoc myc dich,
giam suét tiéu hao nhién liéu t6i da cua hé dong luc
Hybrid.

Giai phap diéu khién téi wu dwoc dua ra trong
tredng hop nay dé 1a cuc tiéu héa phién ham myc tiéu
J(u):

t

f
ming  j(u) = p(x(t¢))+ [ L), u®)d(t)
u(,) t
X(t) = f(x(t), u(t))
X(tg) =Xg (15)
X(t f )=X f

cu(U®) <0 Vteltyt,]
ex(X(®) <0 Vielty ty]

Trong do:

x (+): L& c4c trang théi lién tuc cua hé thong;

u (-): La cac bién diéu khién cua hé thong;

cu(-): LA céc rang budc diéu khién;

to, tr: Ung Vi thoi diém dau va cudi cua hé thong;

cx () la céc rang budc trang thai.

Pé t6i thiéu hda mot phién ham muc tiéu, sir dung
thude do higu suat L (-) va ¢ (). Trong d6 L () dwoc
goi la bién sb Lagrangian va ¢ (-) 1a bién sb trang théi.
Phién ham muc tiéu dugc phan loai nhu sau:

t
(p(X(tf )+ tj L(x(t),u(t)) Bolza—type
t °
t{) L(x(t), u(t) Lagrange—type  (16)

p(x(ts)) Mayer —type

Bai vi cac bién didu khién u (+) khong dugc biéu
dién dudi dang twong minh. Vi vay qua trinh cuc tiéu
phién ham muyc tiéu 1a qua trinh phi tuyén. Can &p
dung phuong phap s6 dé giai. DSi voi hé dong luc
Hybrid kiéu song song P2, can xac dinh bién diéu
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khién cua hé thong u(t) dé cuc tiéu hda phién ham muc
tiéu twong ng voi suat tiéu hao nhién liéu nho nhat
kiéu Bolza nhu sau.

bre (U) = K, .(SOC(t, —S0C,)) +
+j M, (U(t)) dt = K, .(SoC(t, —SoC,))+
§ 17)

t
+j 7f 'beC(Tice ’ wice ) Tlce C() dt
fo

Trong d6: r,,, (-) 1a suét tiéu hao nhién li¢u theo
thoi gian. ICE hoat dong nhu mot bo chuyén ddi ning
lwong nhiét tir viéc dét chay nhién liéu dé tao ra cong
sudt co hoc dau ra, véi hiéu suit nhiét dong lec hoc
cua né dugc xac dinh bang:

o T

n, = Hice * “ice 18
quel ( )

Trong d6: . la van toc do goc cua dong co,

ice

T, 12 md men xoan dau ra clia dong co (md-men xodn

c6 ich) va Q. la ham trang thai nhiét dong

Enthalpy ciia nhién ligu. Ta c6 suat tiéu hao nhién ligu
cua ICE dugc tinh theo c6ng thuc sau:

quel

rﬁfuel = H|

(19)

Mt khac phuong trinh vi phan biéu dién mdi lién
hé giita trang thai cua binh dién va bién diéu khién:

SOC(t) = f(SoC(),u(t)), Vtelt,t,1  (20)

Kém theo céc rang budc:

SoC(t)-SoC,, } 1)

¢, (SoC(t)) :{SoC o —S0C(t)

Trong d6 SoC () 1a trang thai tich dién caa binh
dién. Cac diéu kién dau cua hé thong:

ﬂ(to)zo

SoC(t,) = SoC, (22)

Véi bién diéu khién u(t), pha1 dap ung dugc cac
diéu kién phan chia mémen xoin giita ICE va MG dén
banh xe chu dong (ng vai tung treong hop sau.
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[-1,0] Start-Stop ICE, MG véi su thay dbi diém tai

Chi ICE lam viéc

Ché do6 Boost; phanh téi sinh (recuperation)

u(t) = L.0)

1 Chi MG lam viéc hoac phanh tai sinh

Trong chuong trinh khao sét, bién diéu khién u(t)
duoc chia thanh 101 gid tri trong khoang [-1, 1]; trang
thai nang lugng cia binh dién SoC chia thanh 501 gia
tri trong khoang [0,3;0,7]. Thoi diém bién ban dau va
cudi ciia SoC tuong ung:

SoC(t,) = 0,6
SoC(t,)=0,6 (23)

4. Két qua va thao luan

Céc thong s6 dau vao md phong nhu sau: Chu
trinh the New European Driving Cycle (NEDC),
Federal Test Procedure (FTP-75; FTP_HIGHWAY),
10-15 mode cycle (15-MODE); Thong s dau vao
dong co dién nhu dic tinh ngoai, hiéu suét va suat
tiéu hao nhién liéu tir phan mém ADVISOR PM25
[6], dac tinh ngoai cta dong co xe tham khao cung
cac thong s6 k¥ thuat thé hién trong phan Phy luc.

I
S

b

0 0 1000 1200 1400

Speed [km/h]
3

a
3

State of Charge [%]

50

. . . L . .
200 400 600 800 1000 1200 1400
time [s]

Hinh 3. Trang thdi nang lweng ciia binh dién vng vdi
chu trinh thi#r NEDC

Nhdn xét: Tir d6 thi Hinh 3 twong tng Vvéi trang
thai nang lugng cua binh dién trong sudt chu trinh thir
NEDC, thay dbi theo huéng giam dan, diéu nay thé
hién hé dong luc Hybrid 1am viéc ¢ ché do chi dong
co dién nhiéu hon so vdi str dung dong co ddt trong,
nham tiét kiém nhién liéu, dén thoi diém, t = 1156s; O
t6 giam dan toc do va st dung phanh, thuat toan diéu
khién s& cho phép dong co dién lam viéc & ché do
phanh tai sinh (recuperation), chuyén hoéa mot phan
nang lugng mét mat thanh ning lugng dién dé nap vao
binh dién, nham duy tri SoC & cudi chu trinh thi, dat
gi tri 0,6 nhu diéu kién bién.
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Hinh 4. M6émen ciia ICE va MG #ng vdi chu
trinh thie NEDC

Tir @6 thi Hinh 4, ¢6 thé thiy dong co ICE tir thoi
diémt = 11565 khdng lam viéc, mdmen cta ICE Tic=0,
moémen cua dong co MG am, twong tng véi ché do may
phét, nap ning lwong tré lai cho 4c quy.

Bdng 2. So sdanh lwgng tiéu hao nhién ligu va sé lan
siz dung ICE/chu trinh tha tiéu chudn

Lwong % o
" So lan
tiéu hao ]
N . . sir dung
TT Chu trinh thir nhién
. ICE/chu
lieu/chu .
. trinh
trinh
0,15177
1 | NEDC (Europe) ] 20
[lit]
0,3501
2 | FTP-75 (USA) ., 68
[lit]
3 FTP_HIGHWAY 0,011727 9
(UsA) [lit]
0.035724
4 | 15_MODE (Japan) [t 4

200
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Tién hanh thir nghiém véi cac chu trinh thir khac
nhau, ta c6 Bang 2.

Nhu vay Véi chu trinh thir trén dudng cao toc
FTP_HIGHWAY (USA), s6 lan str dung dong co ddt
trong twong tng 9, khdi lwgng nhién ligu tiéu hao
0,011727 [lit] trén mot chu trinh, lwgng tiéu hao nhién
ligu nay Ia thap nhat trong 4 chu trinh, nho tan dung
t6t kha nang tang toc cua dong co dién, thoi gian lam
viéc clia dong co ddt trong tuong ddi nho.

100

1 Wl

LTI

200 400 600 8 1000 1200 1400 1600 1800

L MR

200 400 600 800 1000 1200 1400 1600 1800
time [s]

Speed [km/h]
o

torquesplit [-]
o

o

engine on [-]
o
&

1

Hinh 5. Qué trinh si dung ICE #ng véi
chu trinh thi FTP - 75

)

)

5. Két luan
- Bai bao da xay dung co s& ly thuyét dong luc hoc

hé dong luc Hybrid, mé hinh binh dién va co s& ly

thuyét cyuc tiéu hoa suat tieu hao nhién lidu cua
phuong tién lai (ECMS). Khao sat nhiéu chu trinh thir
khac nhau dé danh gia hiéu qua cia phuong phép.

Trén co s& d0, cac két qua cua bai béo c6 thé 1am tai

lieu tham khao dé thiét ké cac 6 to hybrid méi, cai tién

céc 6 to truyén thong thanh 6 t6 hybrid.

- Tuy nhién, bai bao chua danh gia dugc anh
huong cua cac thong sb didu khién dén tinh nang dong
luc hoc cua 6 t6, chua danh gia duoc anh hudng cua
céc thong sé khdi lwong, su phan chia cong suit dén
chat lwgng phét thai cua 6 to.
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PHU LUC:
Thong sb k§ thuat xe tham khao
TT Thong sb k§ thuat Gia tri
1 | Khbi luong cua phuong tién [kg] 1800
) Thoi gian ting téc tir 0 dén 100 85
km/h [s] '
3 | van tbc I6n nhat [km/h] 165
4 | Gécdbe l6n nhit/tde do [Ye/km/h] 6/90
[15.5;
. A A , n X 9.3; 6.0;
5 Ty s6 truyéen cua hop so 41:3.1;
2.5;2.1]
6 Hiéu suat cta hé thong truyén 0.9
luc
7 Bén kinh tinh toan cua banh xe 0.3
[m]
8 Hé sb can khong khi [-] 0,35
9 Dién tich can chinh dién [m?] 3,9
10 | Hé sb can lan coa duong 0,01
1 MO men cuc dai cia dong co 199
[Nm]
12 Nhiét tri thap caa nhién liéu 42500000
[J/kg]
M®& men cuc dai cua dong co
13 dien [Nm] 130
14 | Hiéu suat Ion nhat ciia binh dign 0,94
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