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TOM TAT

Trong bai bdo nay trinh bay két qua nghién ciru vé xe hybrid duwoc mé hinh hoa bang
phan mém Advisor. M6t chu trinh 14i xe tiéu chuan la chu trinh EDC (Euro Driving Cyle)
dé mo phong 1ai xe trong thanh phd. Nghién clru ndy tap trung vao xem xét chién luoc
quan 1y nang lugng dya trén quy tic phan chia cong suat trong cdc mo hinh hé thong
truyén lyc hybrid dé so sanh hiéu suit giita ché do chi sir dung dong co ddt trong va ché
d6 hybrid. Téng cong, mirc tiét kiém nhién liéu, muc tiéu thu nang lugng va ton that trong
cac md hinh hé thong truyén dong dong co ddt trong va xe hybrid duoc theo ddi va so
sanh dua trén hiéu suat trung binh va phan tich cong suat toan dién dé theo ddi cac ngudn
ning luong. Két qua nghién ciru cho thiy loi ich cta xe hybrid dién (HEV) trong viéc
giam tiéu thy nang luong va tiét kiém nhién licu..

Tir khéa: 6 t6 hybrid, chu trinh EDC, Advisor.

ABSTRACT

In this paper, research results are presented on hybrid vehicles modeled by
Advisor. A standard driving cycle is the EDC cycle to simulate city driving. This study
focuses on examining the power division rule-based energy management strategy in
hybrid powertrain models to compare the performance between the EV-only mode and
the hybrid mode. In total, fuel economy, energy consumption, and losses in the IWT
and HEV powertrain models are tracked and compared against average performance
and comprehensive power analysis to track energy sources. Research results show
the benefits of hybrid electric vehicles (HEVs) in reducing energy consumption and
saving fuel...

Keywords: hybrid Vehicles, EDC cycle, Advisor.
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1. GIOI THIEU

Xe hybrid la mdt loai phuong tién
giao thong két hop st dung hai ngudn
nang lugng khac nhau dé van hanh,
thuong la mdt dong co dot trong va mot
dong co dién. Muc tiéu cta cong nghé
hybrid 1a két hop loi ich cta ca hai
ngudn ning lugng, tao ra mot hé thdng
truyén dong thong minh va tiét kiém
nhién liéu.[1]

Pong co dot trong trong xe hybrid
thuong st dung nhién li€u nhu xang
hodc Diesel dé tao ra cong suét. bong
co nay co thé hoat dong ¢ hi¢u suét cao
trong khoang téc d6 nhanh va c6 thé sac
lai hé théng pin cao ap trong xe. Pin
cao ap thuong duoc sir dung dé cung
cip cong suit cho dong co dién trong
xe, giup giam tiéu thy nhién li¢u va khi
thai.[2]

bong co dién trong xe hybrid dugc
cung cdp nang lugng boi pin cao ap,
thuong la pin lithium-ion. Pdng co nay
c6 thé tu dong sac lai bﬁng cach hép thu
va luu trir ndng lugng tir qud trinh phanh
hoac tir dong co dot trong khi hoat dong
& ché d6 phuc hdi nang lugng. Pong co
dién ciing c6 kha ning cung cip cong
sut tryc tiép cho banh xe, ddng thoi lam
giam sy ti€u thy nhién li¢u va khi thai.

Hé théng diéu khién trong xe hybrid
dam bao su phdi hop muot ma gitra hai
ngudn nang luong, quan 1y viéc chuyén
d6i ty dong gitta dong co dét trong va
dong co dién dya trén tinh huéng van
hanh va yéu cdu cta lai xe. Hé thong nay
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st dung cac cam bién va thuét toan thong
minh dé dam bao hiéu qua van hanh va
t6i vu hoa tiéu thu nhién liéu.[8]

Trén thi truong hién nay, cé nhiéu
loai xe hybrid khac nhau, tr cic mau xe
nho d6 thi cho dén xe hoi sang trong va
SUV. Cong ngh¢ hybrid dang ngay cang
phét trién va duoc nhiéu hing xe tng
dung, mang lai lya chon da dang cho
ngudi tiéu ding ¢6 mong mudn sé hiru
mot phuong tién giao thong hidu qua vé
mat nang luong va than thién véi moi
trueong.[2]

Chu trinh thtr EDC 1a mot chu trinh
lai xe dwoc théng qua boi Uy ban Van
tai Noi dia cua Uy ban Kinh té Lién hiép
qudc chau Au (UNECE). EDC duoc gidi
thiéu vao nhitng nam 1980 dé do quing
duong di chuyén cua 6t6 xang, dau va
sau d6 dugc mé rong sang do ludong 6t6
dién. [9]

Hé dong luc cua hybrid kiéu hdn hop
cho phép 6t6 hoat dong theo kiéu hybrid
song song, tirc la cac banh xe chu dong
c6 thé duge dan dong chi bang dong co
dét trong hodc chi bang dong co dién
hoic bang dong co dbt trong va dong
co dién ddng thoi. Ngoai ra, nhd sy lién
két gilta cac ngudn dong luc cua hybrid
kiéu hdn hop thong qua mot co cau dic
biét goi 1a bd phan phdi cong suat va qua
trinh hoat dong cua hé dong luc duoc tu
dong héa & muc do rat cao, dong co dot
trong trén xe hybrid kiéu hdn hop cé thé
thuong xuyén hoat dong ¢ nhitng ché do
t6i wu vé tidu hao nhién liéu va mirc do
phat thai.[3,4]
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Hinh 1. Mé hinh héa Hybrid hén hop trén phdan mém Advisor [7,8]

2. NQI DUNG
2.1. Thong s6 khao sat

Bdng 1: Thong sé dong co dot trong thiee hién mé hinh héa [6]

THONG SO PONG CO
, i 5 v 500 rpm
Momen xodn cue dai 22? Nm }al 30’00 So Vgng quay p
vong trén phut cuc tiéu
, i § v 800 rpm
Céng suit cuc dai 127 HP ‘Eal 4590 S? Von‘g quay p
vong trén phut cam ching
Thé tich cong tac 15L Sé vong quay | 6000 rpm
Momen quan tinh khdi lwong quay 0.6 kgm? cuc dai
Bdng 2. Théng sé lwa chon khdo sdt ciia xe [6]
THONG SO KHAO SAT
Khéi lugng xe 2000 kg | Hé s6 can khong khi 0.31
Hé s6 can lin 0.01 Dié.rkl tic? can cohl'nh dién 2.5m?
Chiéu dai co so 2m
Bdng 3. Ty s6 truyén giita cdc cdp s6
S6 1 S6 2 S6 3 S6 4 S6 5
3.5 2.1 1.4 1 0.72
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Bdng 4. Théng sé Pin cao dp

THONG SO PIN CAO AP/ INVERTER
Dong nap cuc dai 50A Dung tich Pin cao ap 23Ah
Dong x4 cuc dai 100A Gi6i han trén tinh trang | 5
nap cua pin
Dién dp cuc dai 400V G161 han duql cua t}nh 0.5
trang nap pin cao ap
Dién 4p cuc tiéu 200V

2.2. Lwu d6 diéu khién két hop cong suat

At kéo

ong sua

C
\
\\
o

1 - cong suit cuc dai véi ché do kéo két hop.
2 - cong suat cuc dai véi ché do motor dién
kéo.

3 - duong cong sudt hoat dong tdi wu cuia
dong co.

4 - cong sudt dong co voi ché do mot phan tai.
5 - cong suat phanh nap cyc dai cua motor
dién

P
| € L an A Ay ons 1.1 «
R {| | Técdoxe P, - cong suat tai, kéo hogc phanh
[ [
Ve 5 ]I P, - cong suat dong co
'é L mb A A ,
E | P - cong suat motor kéo.
«g ‘_L Pmb PL " A A
5 D g Pm , - c0ng sudt motor phanh.
S P - cong suat phanh co khi.
P mfl

Bn . ~cong suat nap PPS

Hinh 2: Dé thij biéu dién cdc ché dé hoat déng

Cac ché do hoat dong cua h¢ théng
truyén lyc duoc giai thich dudi day:

Ché do motor diy mét minh: Tdc
do xe thap hon gia tri dugc dat tru’(jc v,
1a toc do thap ma dong co khong thé hoat
dong on dinh duoc. [5,6]. Cong suat dong
co, cong suat dién va cong sudt phong dién
duoc tinh nhu sau:

b= (1

Bopea = 2)

Trong do:

M, 1a hiéu suat hop s6 tir motor dén
banh xe chu dong.

P la cong suat dau ra ciia motor dién.

Ppps_ ,lacong suit phong dién.

n,, hi¢u sudt motor.

Ché dp diy két hop: Yéu ciu cong
suat tai dugc dai dién bang diém A trong
Hinh 2 thi 16n hon cong suat ciia dong co
c6 thé phat ra, ca dong co va motor phai
phan phodi cong suat dén cac banh xe chu
dong cung luc. Trong truong hop nay, su
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hoat dong dong co thi dugc cai dit hoat
dong theo ving hoat dong tdi wu bang cach
didu khién canh budm ga dé phat ra cong
suat Pe. Phan cong suat tai con lai duge
cung cap boi motor dién.

p=lp-tily n
e

P =P

pps—c m

)

“4)

Ché dd nap biang dong co adt
trong: Khi cong suat tai yéu cau (dugc
dai dién boi diém B trén Hinh 2 thip
hon cong suit dong co phat ra khi dong
co hoat dong trén duong hoat dong toi
uu, va trang thai nap cua PPS thi ¢ phia
dudi duong trén cung, thi dong co phat
ra cong suat Pe. Trong trudng hop nay,
motor dién dugc diéu khién bsi bo diéu
khién 1am cho né hoat dong nhu mot may
phat, n6 duoc dan dong tir phﬁn cong suét
con lai cua dong co.

Ché dp dong co diy mdt minh: Khi
cong suat tai yéu cau (diém B) thip hon
cong suit dong co co thé phat ra khi n6
hoat dong t6i wu, va SOC cta PPS da dat
dén duong trén cung thi ché d6 dong co
day mot minh dwoc st dyng. Trong trudng
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hop nay, hé thdng dién ngung hoat dong va
dong co hoat dong dé cung cp cong suét
dap Gmg cong suat tai yéu cau.[8]

Ché @9 phanh nap: Khi xe phanh va
cong suit phanh thap hon cong suit phanh
nap cuc dai, cong sut ma hé théng dién co
thé cung cap (dugc thé hién trén Hinh 2 tai
diém D) thi motor dién duogc diéu khién c6
chtc ning nhu mot may phét dién dé cung
cdp mot cong sudt phanh bang véi cong
suat phanh yéu cau.

I)mb = Pmb,maxnm

)
Bopse = Fo (6)

Ché d phanh két hop: Khi cong suit
phanh yéu cau 16n hon cong suit phanh
nap cuc dai, cong sudt ma hé théng dién
c¢6 thé cung cip (duoc thé hién trén Hinh
2 tai diém C) thi phanh co khi phai duoc
hoat dong.
=P

mb mb,max77m

()

P =P, (8)

pps—c
2.3. Két qua mé phéng

Diéu kién mé phong dugc thé hién
bang bang minh hoa logic bén dudi [4]

Bdng 5. Bang minh hoa diéu kién mé phong

Piéu kién hoat dong

Piéu khién hoat dong

- Dung

- Toc d6 thap (< 10 km/h)

- Phanh

- Téc d6 motor dai cuc dai (>35-40km/h )

dong co ¢ thé sinh ra)
- Cong suat yéu cu thap va trung binh

- Yéu cau cong suat cao (I6n hon cong suat

- Ca dong co va motor tit

- Chi ¢6 motor dién kéo

- Phanh tai sinh

- Pong co dbt trong hoat dong 1 minh
- Luc kéo két hop hybrid

- Kiéu nap ic quy hoic kiéu mot minh
dong co kéo, phu thudc vao trang thai
nap ac quy
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2.3.1. Két qua vé tinh trang nap SOC
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Hinh 3: Tinh trang nap SOC ctia xe hybrid trén chu trinh thir EDC

Nhan xét:

- Pdi véi chu trinh EDC do tinh trang 14
xe trong d6 thi co nhimg giai doan tang tic,
giam tdc va chay vai toe do cao va thap on
dinh thi mtc d6 cum pin cao ap c6 xu hudng
giam tir 70% xudng gia tri khoang 62%

- Tinh trang Pin cao 4p giam c6 thé
nhan dinh rang d6i v6i chu trinh 1ai xe
trong do6 thi EDC thi Pin cao ap lién tuc xa
dién dé cap cho 2 t6 hop dong co dién may
phat 1 va t6 hop dong co dién may phat 2

van hanh gitp mang lai hiéu suét 1ai xe cao
trong d6 thi

- Mtrc giam cta cym Pin cao ap khong
dang ké khi xe thuc hién chay téc do thip
6n dinh va xudng ddc [9]

- C6 thé nhan thiy thoi diém xe thuc
hién ting tc thi mirc pin giam nhanh hon
do Itc nay ngudn dién tir Pin cao ap cip
dén 2 Motor dién 1a 16n

2.3.2. Tinh trang phat thai
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Hinh 4. Tinh trang phadt thai ciia déng co dét trong trén xe hybrid trong chu trinh thir EDC
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Nhan xét:

- Tinh trang phat thai ctia xe hybrid
trong chu trinh ndy van con ton tai do van
con van hanh bang dong co dot trong

- Gia tri n(‘A)ng d6 HC dai cuc dai trong
thoi gian tang toc tir gidy thu 10 dén gidy
thu 13 véi gia tri khoang 0.08 %

- O gidy tht 60 do xe dat toc do cuc dai
tai chu trinh nén lic nay nong do HC ciing
dat khoang 0.06 %

- Tuwong ty néng d6 HC thi gia tri

NOx dat cuc dai ¢ gidy thir 60 vdi gia tri
khoang 0.02 %

ISSN 261 5-9945

- Mirc do CO phat thai tir dong co ddt
trong ciing c6 xu huéng giam hon rat nhiéu
so voi xe truyén thong, gia tri 16n nhat chi
roi vao khoang 0.01%

- Nhan thiy rang d6i véi vu diém giam
phat thai thi xe hybrid da thé hién rét t6t o
viéc giam phat thai xudng rat it so voi dong
co d6t trong truyén théng. Mot diém nodi
bat 1a do xe van ton tai dong co dot trong
nén khong anh hudng dén cam giac lai xe
truyén thong ctia nguoi van hanh

2.3.3. Hi¢u suidt chuyén hoa ning
lwgng- nhién li¢u
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Hinh 5. Hiéu sudt chuyén hod ndng lugng- nhién liéu

Nhén xét:

- Hiéu suat chuyén d6i nang luong ctia
xe hybrid 1a kha cao vdi gia tri cuc dai roi
vao khoang 35%

- P4i v&i hiéu suat nhiét 1én gén dat
35% chua ké thyc hién qua trinh nap bang
dong co ddt trong co thé 1y giai dugc diéu
nay do su hoat dong cua chu trinh Atkin-
son dugc ap dung trén xe hybrid thyc hién
mé phong nén gitp nang cao hiéu suét
nang lugng

28

- Thoi diém gidy tha 50 va gidy tha
120 xe dat duoc hiéu suit nhiét cuc dai
cung vdi van tde xe cling dat dugc tbe do
on dinh.

- C6 thé nhan thiy xe hybrid luén duy
tri dugc dong co dot trong hoat dong trong
vung cong suat toi uu cua nd

3. KET LUAN

Trong bai bao nay, cac két qua mo
phong trén mot dong xe hybrid két noi
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cong suat hdn hop, duoc ap dung trong
cac xe dién hybrid hién dai trén thi truong
6 t6 toan cau, di duoc trinh bay. Cac md
hinh nay dugc phat trién bang phan mém
Advisor, két hop vdi mot by cong cu da
ning dé mo phong cac phuong tién, cung
voi hé thong truyén dong Hybrld Electrlc
va céc chién lugc diéu khién cong suat
tuong Ung. Ngoai ra, da thyc hién cac
so sanh dé danh gid muc tiéu thu nhién
li¢u, cong suat va murc nang lugng can
ki¢t dua trén chu ky 141 EDC tiéu chuén.

ISSN 261 5-9945

Két qua nghién ciru cho thdy su trién khai
va st dung hé thong truyén dong hybrid
hdn hop mang lai nhirng két qua tich cuc,
dic biét 1a trong viéc tiét kiém nhién liéu.
Mic du két qua mé phong nay tuong
thich véi thyc té va dya trén nghién ctru
dd duoc cong bd rong rii trén toan cau,
nhung mé hinh van chwa dugc x4c minh
qua thyc nghiém dé dmh luong ty 1€ tiéu
thu nhién liéu, nhu cau coéng sut tuong
g ctia xe va muc niang luong chuyén
hoa tuong tng
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