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Abstract. Hybrid cars are considered an effective solution in the transition from traditional
cars to electric cars. In particular, the coordination between the internal combustion engine's
power source and the electric motor plays an important role and determines the technical
features and emissions of the vehicle. Up to now, many methods of motivational coordination
have been studied and then applied in practical transportation. Typical and dominant one is
the mixed method. However, this approach has a complex structure and exhibits low
efficiency also. In order to improve the efficiency of hybrid car power source coordination,
a hybrid car power source coordination system model that combines a continuously variable
transmission (CVT) with a one-way clutch will be presented in this work. To do that, we
researched and developed the model by using AVL-Cruise software. Research results show
that fuel consumption is reduced by 74.9% compared to traditional vehicles when running on
the UDC test cycle.
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Tém tat. O t6 hybrid dugc coi 1a giai phap hiéu qua trong qua trinh chuyén doi tr 6 t6 truyén
thong sang 6 t dién. Trong do, phdi hop giira nguén dong lyc dong co d6t trong (BCOT) véi
dong co dién (DCD) dong vai tro quan trong va quyét dinh tinh ning k¥ thudt va phat thai ctia
Xe. Nh1eu phuong phap ph01 hop ngudn dong lyc da duge nghién ciru va dua vao ung dung
thuc té. Pién hinh va chlem wu thé phai ké den phuong phap phéi hop kiéu hdn hop. Tuy nhién
phuong 4n nay c6 két cau phtrc tap va hiéu suat chua cao. De cai thién hi¢u qua ph01 hop nguon
dong luc 6 t6 hybrid, bai bao nay s€ nghién ciru phat trlen mot mo hinh hé théng ph01 hop
ngudn dong luc 6 t6 hybrid co su két hop gitra hop s6 vo cap (CVT) v6i ly hop mot chiéu bang
phan mém AVL-Cruise. Cac két qua nghién ciru cho thay nhién liéu tiéu thu giam 74,9% khi
chay theo chu trinh thir UDC (Urban Driving Cycle) khi so sanh véi xe truyén thong.

Tiur khoa: Xe hybrid, Phat thai doc hai, CVT.

© 2022 Truong Pai hoc Giao thong van tdi

1. PAT VAN DE

O nhidm méi truong da tro thanh mot vin dé khong chi cua mot quéc gia, mot khu vire ma
1a méi quan tdm chung cua toan nhén loai. Qua trinh phat trién kinh té - xa hoi ciia cac qudc gia
trén thé gidi da gay ra nhimg anh huéng nang né den moi truong. N6 1am cho moi trudng song
cua loai nguoi bi bién 601 va ngay cang xudng cap. Do 1a su bién doi cua khi hau - néng 1én
todn cau, sy suy giam ting 6z6n va mua axit va dic biét 1a 6 nhiém khong khi do hoat dong

648



Transport and Communications Science Journal, Vol 73, Issue 6 (08/2022), 647-660

giao thong van tai gay ra. O Viét Nam, 6 nhiém khong khi trén dia ban cac d6 thi 16n da va
dang tro thanh mot van dé cip bach. Sy 6 nhidm nay xuét phat tir nhiéu nguyén nhan khéac nhau,
trong d6 sy gia ting vé s6 luong phuong tién tham gia giao thong tai cac thanh phd 16n 1a
nguyén nhan chinh. Theo sb liéu ciia Cuc Pang kiém Viét Nam, nim 2020 toan qudc c6
41.941.332 phuong tién (4.180.478 xe 6 t6, 37.760.854 xe mo to, xe may) [1,2].

Dé giam thiéu 6 nhiém khong khi, cac nha nghién ctru da dua ra rat nhiéu cong nghé dé ap
dung trén cac phuong tién st dung dong co dot trong nhu dugce the hién trén hinh 1.

Str dung cac nhién liéu

thay thé Xt ly trén
dudrng thai

Hinh 1. Cac phwong phap giam thiéu khi thai doc hai trén DCDT [1].

Trong cac phuong phéap dugc dua ra ¢ trén mot trong nhung phuong an dang dugc dua vao
Umng dung la mot xu hudng trén toan cau 1a sir dung xe hybrid thay cho xe st dung PCDT truyén
thong [3,4]. Trong xe hybrid, mdt trong nhirng van dé can duoc quan tam do 1a phuong phap
ph01 hop 2 nguén dong luc BCDT va BCD [5]. Co 3 dang phéi hop co ban 1a kiéu ndi tiép,
kleu song song va kiéu hon hop [6]. Pa c6 nhidu cong trinh nghién ctru ¢ trong va ngoai nudc
vé xe hybrid. Nhom nghién ctru ctia Saurabh Mahapatra va cac cong su di dua ra co so thiét ké
va cac yéu cau co ban cia cac kiéu xe hybrid phdi hop kiéu song song [7]. Nhom nghién ctru
da dua ra quy trinh thiét ké ngudn dong luc hybrid dua trén nén tang Matlab Simulink. Nghién
ctru dua ra cac yéu ciu thong sé dau vao cho bai toan mo phong hé dong luc hybrid bao gdm
cac mo6 hinh nhu hé théng phan phéi dong luc, co ciu truyén dong, BCDT, ac quy, BCD va cac
thong s6 chung cta xe hybrid. Chién luoc diéu khién phdi hop ngudn dong luc hybrid da duoc
dua ra dé nang cao hiéu qua sir dung ning lugng ciia phuwong tién. Nhém nghién ciru gdm Feng
Wang, Xiaojian Mao va Bin Zhuo da thuc hi¢n cong trinh nghién ctru tich hop ly hop dién diéu
khién phan phbi mo men trén xe bus Hybrid [8]. Nghién ctru nay dua ra mot phuong phap ngat
n6i DCDT véi bd truyén lyc va DCH thong qua mdt bd ly hop duge diéu khién dong ngit bang
dién. Hé thong nay sé& giap DCDT c6 thé dugc ngit va két ndi tirc thi v6i hé truyén dong, nhd
d6 DCDT ludn hoat dong & ché do tdi wu. Nhém nghién ciru cia tic gia Bui Van Ga da thyc
hién nghién ctu thiét ké hé théng dong lyc trén xe hybrid 2 chd ngoi [9]. Hé thong phdi hop
dugc thiét ké theo kiéu ndi tiép, bao gom PCPT (ddng co xing) ¢ dung tich 110cc, cong suat
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cuc dai dat 5,5 kW sir dung nhién liéu LPG (Liquified Petroleum Gas); PCP 1 chiéu kiéu
ZYT145/06-90 ciia Trung Qudc, dién ap 90V, téc d6 quay 3000 v/ph, md men xodn cuc dai 60
Nm; Méy phat dién xoay chiéu R263-A ¢ dién ap 28 V va cong suit 4,5 kW. Tuy nhién, do hé
thong dugc thiét ké theo kiéu ndi tiép, ning luong dién nap vao dc-quy chu yéu lay tir ludi dién
dan dung khi xe khong hoat dong. PCPT sit dung nhién liéu LPG chi ¢6 nhiém vu kéo may
phat dién cung cap thém ning luong khi xe chay duong dai hay vuot doc. Vi vay, vin dé & day
1a viéc luu trr nang luong dién yéu cau khdi luong dc quy 16n nén anh huéng dén tong khdi
lugng xe hybrid. Ngoai ra, dé co thé st ' dung dugc LPG thay thé cho nhién liéu thong thuong,
thi yéu cau phai thuc hién mot s6 cai tién trén DCDT va khong gian bd tri trén xe. Nam 2009,
nhoém nghién ctru ciia tic gia Bui Vin Ga tiép tuc nghién ctru tinh toan thiét ké va ché tao thir
nghiém xe may hybrid dién — LPG [10]. H¢ thong dugc thiét ké gom mét PCP duoc lap tryc
tiép vao moay o banh xe trudc c6 cong suat 500 W va mot BCP 1ap ¢ banh sau c6 cong sut
1000 W. Trong khi d6, PCPT duoc sir dung dong co Honda GX80 c6 cong suat 2200 W duoc
hoan cai sang st dung nhién liéu LPG. Két qua nghién ctru cho thiy, khi hoat dong & ché do
hybrid va nhién liéu LPG, phét thai doc hai giam 4 1an so v6i chay bang nhién liéu xang. Tuy
nhién, gi4 thanh ciia xe sau khi ché tao twong dbi cao do sir dung t6i 2 DCD lip & mdi banh xe.
Hon nita viéc chon cum dong co LPG - may phat dién phai can bang voi DCD va dong co phai
duoc cai tao sang chay LPG nén két ciu kha phirc tap. Cac nghién ctru trén déu da dat duoc cac
thanh qua nhat dinh tuy nhién van con mot sd cac han ché nhu:

- Viéc chuyén 601 giita trang thai ding yén va chuyén dong ciing nhu khi str dung va khong
st dung DCDT van con han ché. )
- Gi4 thanh san xut con cao, cong nghé ché tao con khé khin & nudc ta.

Do vay, bai bao nay sé tién hanh phat trién hé thong phdi hop nguon dong luc 6 t6 hybrid
sir dung bd CVT va tién hanh mo phong xe hybrid st dung bo phdi hop trén bang phan mém
AVL-Cruise nham khéc phuc cac han ché ciia cic nghién ciru trén.

2. PHUONG PHAP THUC HIEN NGHIEN CUU

Dé xdy dung dugc mot cong trinh nghién ciru chinh xac va co tinh khoa hoc cao, viéc xay
dung quy trinh cac budc thuc hién nghién ctru 1a rat can thiét. Nghién ctru dugc trinh bay trong
bai bao nay s€¢ duogc thuc hién theo cac budc nhu sau:

B1: Tim hiéu vé cong nghé xe hybrid ¢ trong nudc va trén thé gidi.

Budc nay s& gitip nhom nghién ctru hiéu thém vé cong nghé xe hybrid va xac dinh dugc dinh
hudng nghién ctru

B2: Tinh toan, thiét ké lua chon céc két cAu can thiét trong hé théng.
Budc nay sé gitip dua ra két ciu hé théng bang cac phuong phap tinh toan.
B3: Xay dung chién luoc phdi hop cac ngudn dong luc va van hanh xe hybrid.

Budc nay dong vai tro rat quan trong bai chién luge phdi hop cac ngudn dong luc 1a mot yéu
t6 quan trong quyét dinh kha nang lam viéc ctia xe hybrid.

B4: Xy dyng m6 hinh va tién hanh mé phong xe hybrid va xe truyén thdng theo chu trinh UDC
bang phan mém AVL-Cruise.

Budc nay nhom nghién ctru s& tién hanh mo hinh héa m6 hinh xe truyén thong va xe hybrid
nham chay mo phdng theo chu trinh thit UDC bang phan mém AVL-Cruise.
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3. THIET KE HE PONG LUC XE HYBRID
So dd két cAu hé dong luc xe hybrid dugc thé hién trén hinh 2:

R R
H

Z

—

/ b .IE%

o el & &

1-DCDT; 2- B CVT: 3- Cam bién t6¢ @ DCBT; 4- Day dai; 5- B6 diéu khién trung tam; 6
— B¢ chuyén doi; 7 — B¢ nap ac quy; 8 — B9 phoi hop; 9- Ly hop mot chiéu; 10- Cam bién toc
do truc chinh; 11 — Cam bién toc do DCD; 12 — Banh dai; 13 - O do; 14— DPCPB; 15 - Ac quy

Hinh 2. So db thiét ké xe hybrid.
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4. CHIEN LUQC PHOI HQOP CAC NGUON PONG LUC

Vie
Vocor SOC
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r
Ché d khong _ ChibCh |
v hoat djng |~
S
o| Chutrinh khai | ¢ _A\ p | Chu trinh it
"1 ding BCOT NS0 s, 1 BCpT
r
5
Chu trinh khai | & _/\ ¥ | Giam din 2] Chi BPCDT
ding BCHT P DO tiogt dg i Vicw hogt djng
I I
s
Chu trinh khai | Hai DC ciing
dong DCHT A7 hoat ding
2 I
Khai dong
ding co dign
L P
e DCDT hogt ding
Chu trinh khai Hai DC cing Vi ¢ \

dong DCOT A hoqt dgng
P

Khai djng
pCp

\—"VP 4 N
Hinh 3. So d6 chién lugc phoi hgp cac nguon dong luc.

Hinh 3 thé hién so do chién lugc phdi hop cac ngudn dong luc theo cac khoang toc do khac
nhau, chién luogc diéu khién bat dau khi nguoi st dung mé khoa dién, cac thong s dau vao la
van tdc xe, toc do BCP, toc 36 BPCPT va tinh trang sac cla ic quy (SOC). Dudi day la dién
giai chi tiét ctia chién lugc phdi hop cac ngudn dong luc:

- Diéukién 1: Vie > 0.
+ Néu sai => Vi = 0 (Vxe khong thé 4m) => Ché d6 khong tai => Xét sy dong mé
ly hop
e Néu ly hop dong la dung => Mo ly hop => Chi PCP dugc cép dién sin
sang hoat dong.
e Néu ly hop déng 1a sai => Ly hop m& => Chi DCP duoc cip dién sin sang
hoat dong.
+ Néu diing => Chuyén sang diéu kién sau.
- Diéu kién 2: Vy. trong khoang tir 0 dén 30 km/h.
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+ Néu dung => Xét tinh trang ctia ic quy
e Néu SOC < SOCumin 12 ding => Phai sac dién => Chu trinh khoi dong
DCDT, sac cho dén khi SOC > SOCmax => Chu trinh tit DCDT => Chi
DCD hoat dong.
e Néu SOC < SOCmin 12 sai => Diéu kién déng ngat ly hop => Chi BPCD
hoat dong.
+ Néu sai => Chuyén sang diéu kién sau.
- Diéukién 3: Vi trong khoang tir 30 dén 40 km/h.
+ Néu diing => Xét tinh trang ctia DPCDT
e Néu BCDT tit => Chu trinh khéi dong PCDT => Xét tinh trang DCD
% Néu DCD hoat dong 1a dang => Giam dan van téc DCD cho dén khi
DCD tat han (Vocp = 0) => Chi DCDT hoat dong.
% Néu DCD hoat dong la sai => Chi PCDT hoat dong.
e NéuDCDT bat => X¢ét tinh trang PCH
% Néu DCP hoat dong 1a dang => Giam dan vén toc DCD cho dén khi
DCP tit han => Chi DPCDT hoat dong.
% Néu BCP hoat dong 1a sai => Chi BDCDT hoat dong.
+ Néu sai => Chuyén sang diéu kién sau.
- Diéukién 4: Vs, trong khoang tir 40 dén 60 km/h.
+ Néu diing => Xét tinh trang ctia DPCDT
e NéuDCDT bat => X¢ét tinh trang PCD
% Néu PCPD hoat dong la ding => Ca 2 dong co cung hoat dong.
% Néu BCP hoat dong la sai => Khaoi dong BDCD => C4 2 dong co
cung hoat dong.
e NéuDCDT tit => X¢ét tinh trang PCH
% Néu BCP hoat dong 1a dang => Chu tinh khéi dong DPCDT => Ca 2
dong co cung hoat dong.
% Néu DCD hoat dong 1a sai => Khong thé xay ra truong hop ca 2
dong co khong hoat dong & khoang toc do nay.
+ Néu sai => Chuyén sang diéu kién sau.
- Diéukién 5: Vi trong khoang tir 60 dén 80 km/h.
+ Néu dung => Xét tinh trang ctia PCDT
e NéuDCDT bat => X¢ét tinh trang PCD
% Néu BCP hoat dong 1a diing => Ca 2 dong co cung hoat dong
% Néu PCP hoat dong 1a sai => Khoi dong DPCD => Ca 2 dong co
cung hoat dong.
e NéuDCDT tit => X¢ét tinh trang PCH
% Néu DCD hoat dong 1 diing => Chu trinh khéi dong PCDT => Ca
2 dong co cung hoat dong.
% Néu PCP hoat dong la sai => Khong thé xay ra truong hop ca 2
dong co khong hoat dong & khoang tdc do nay.
e Néu SOC < SOCumin (phai sac dién)
+» BDCDT hoat dong véi cong suét cao nhat, PCD dung hoat dong.
+ Néu sai => Quay lai xét vong diéu kién van téc.
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5. MO PHONG MO HINH XE HYBRID THEO CHU TRINH UDC
5.1. Xay dung mo hinh mé phéng xe hybrid

Cac m6 hinh m6 phong xe truyén th(‘)ng‘ va xe hybrid nhu thé hién trén hinh 4 duge xay
dung dua trén cac thong so thuc nghiém bang phan mém AVL-Cruise. Cac thong so thuc
nghiém nay da dugc dua ra trong bang 1 va 2.

Conventional Vehicle

& T

‘ehicle: Front Ri ehicle: Rear Ri

[
o m 11 B
ight Front B Right Rear B

[Gasoline - 1 cylinde) CVT Minimum Ratio = 0,5; Maximum Ratio = 2,87
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i i B
Final Drive
E Single Ratio Transmission, Ratio = 3,905
12 m 10 B
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g_ E‘+w I—18 1_1 E+'
Right Front B| — i Right Rear B
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2 5kW - GENERATO| 48V BATTERY
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B
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i CcvT
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15 g g "
Final Drive SRT, Ratio = 3,905
3 =

eft Front Brg 17 18 21 eft Rear Bra
7 = kg .
4 d@ ASC =

s Driver ASC Maonitor 7

‘ehicle: Front Le| [Vehicle: Rear Le
&

Hinh 4. B4 tri chi tiét trong mo phong xe truyén thong va xe hybrid.
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Bang 1. Thong s6 DPCDT nhép vao md hinh md phong.

Tén Xe truyén théng | Xe hybrid | DPon vi
Thé tich DCDT 154.8 154.8 cm’
S luong xi lanh 1 1 -
S6 ky 4 4 _
Van toc khong tai/tdi da 1750/7500 1750/7500 |  v/ph
M0 men quén tinh 0,1 0,1 kg*m’
Thoi gian phan hdi 0,1 0,1 s
Nhiét trj thap cta xing 43500 43500 kl/kg
Khoi lugng lrsgllllg cua nhién 0,749 0,749 ke/l

Béng 2. Thong s6 DCD nhap vao md hinh mé phong.

Tén Gia tri Don vi
Dinh muc dién ap 48 \%
M6 men quén tinh 0,0226 kg*m?
Dong dién t6i da Motor 100 A
Khdi lugng may 14,5 kg
Nhiét d ban dau 70 °C
Do dan nhiét 2250 W/m.K
Nhiét do b tri 70 °C
Téc do tbi da 5000 v/ph
Mo men kéo & toe do tdi da -10 Nm
Dong dién t6i da may phat 50 A

5.2. Chu trinh UDC

Chu trinh thir UDC duogc lya chon boi n6 1a mét chu trinh quy wéc va da duge khai bao san
trong phan mém AVL-Cruise. Mt khac né co dai toc do phu hop voi pham vi hoat dong thiét
ké ctia xe hybrid 1a trong thanh phd va viing ngoai 6. Cac thong s6 cua chu trinh thir UDC trong
phan mém AVL-Cruise dugc thé hién trong bang 3 va hinh 5.

Bang 3. Thong sd chi tiét cia Chu trinh thir UDC (Urban Driving Cycle) [11].

Thoi gian Thoi .
Ché £ oan A Y A LK gian Quf‘ ng
d6 van Che do van Pha Gia toc Van toc Vian Pha tich dwong
s hanh (m/s?) (km/h) hanh N chay
hanh ) (s) lay (m)
(s)
1 Khoéng tai 1 0 0 11 11 11 0
2 Ting tdc 2 1,04 0 dén 15 4 3 15 8
3 Tdc d6 khong doi 3 0 15 8 8 23 34
4 Giam toc -0,69 15 deén 10 2 25 7
5 S;;m e citly 141 000 | 10dén0 | 3 > | s 4
6 Khoéng tai 5 0 0 21 21 49 0
7 Tang toc 6 0,74 0 dén 32 12 12 61 54
8 Tdc d6 khong doi 7 0 32 24 24 85 214
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9 [ Giamtdc 075 | 32dén10 | 8 93 48
10 S;;m toecitly 18 1 000 | 10dén0 3 Mol o6 4
11| Khong ti 9 0 0 21 | 21 | 117 0
12 | Tangtdc 10 [ 053 | 0déns0 | 26 | 26 | 143 183
13 | Tdcdo khong ddi | 11 0 50 12| 12 | 155 167
14| Giam téc 12 [ 052 | 50dén35 | 8 8 | 163 95
15 | Técdo khong ddi | 13 0 35 13 | 13 | 176 127
16 | Giam téc 0,63 | 35dén10 | 9 185 64
17 S;;m toe,citly 1141 000 | 10dén0 3 201 1ss 4
18 | Khong tai 15 0 0 7 7 195 0
Tong quang duwong 1013
120 -
100 -
e 80-
£
_
= B0 4
@
@
=
9 40 4
20 A
U L) L] 1 )
0 50 100 150 200
Time, s

Hinh 5. chu trinh thit UDC (ECE15).

6. KET QUA VA THAO LUAN
Bang 4. Bang thdng ké két qua chu trinh thir UDC.

STT | Noi dung Logixe | xe hybrid X‘i;g‘:}?“ Pon vi
1 Tbng tiéu hao nhién liéu 0,0134 0,0534 kg
2 Tong ti€u hao nhién li¢u khong tai 0 0,0282 kg
3 | Tong tiéu hao nhién liéu ting toc 0,009 0,0181 kg
4 | Tong ti€u hao nhién li¢u toc d§ khong doi 0,0008 0,0008 kg
5 Tong tiéu hao nhién li¢u giam toc 0,0027 0,0063 kg
6 | Tong nang luong dién tiéu thu 0,0063 0 kWh

T bang 4 ta c¢6 thé théy Suat tiéu hao nhién li¢u cua xe hybrid giam dugc 74,9% so véi xe
thong thuong va xe hybrid khong c6 ti€u hao nhién li¢u khong tai.

Theo két qua thé hién trén hinh 6, cho thiy m6 men xoén cua BCDT trén xe truyén thong
cao hon so v6i DCDT ¢ xe hybrid, diéu nay la phu hop boi DCDT lap trén xe hybrid duge DCH
ho trg bo sung luc kéo khi can thiét. Do vay chi khi dong co dot trong & xe hybrid hoat dong
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doc lap thi khi ay, mo men xoan ciia DCPT ¢ hai loai xe nay mdi tuong dong. Nguoc lai khi
¢6 sy phdi hop cua hai nguon dong lyc thi md men xoan & xe hybrid thap hon xe truyén thong
vi khi d6 ¢ xe truyen thdng chi c6 PCDT hoat dong doc 1ap cung cap cong suat nén md men
xodn cao hon. O khoang 11s dau tién cia chu trinh thtr twong tng voi thoi gian chay khong tai
thi m6é men xoan PCOT ¢ xe hybrid bang khong do PCDT khong hoat dong & viing nay.
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Theo két qua thé hién trén hinh 7, cho thdy cong suét ctia xe hybrid c6 thip hon cia xe
truyén théng nhung khong dang ké. Pidu nay co6 thé giai thich do xe hybrid c6 thém cong suét
ciia DCD nén cong suat cia DPCDT xe hybrid nho hon xe truyen théng. Pdi voi xe hybrid ph01
hop theo kiéu hon hop, hé thong truyen luc ctia xe 1a tuong doi phic tap so vOi xe truyen thong
vi phai trai qua nhiéu budc bién doi nang luong khac nhau khac véi ¢ xe truyén théng chi can
qua ly hop va hop sb. PO thi cong suat hoan toan phu hop véi cac ché do thir ctia chu trinh
UDC, cong suat c¢6 gia tri bang 0 tai nhitng khoang thoi gian xe chay khong tai.
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Theo két qua thé hién trén hinh 8, cho thiy 5 1a luong nhién liéu tiéu thu cta xe hybrid
thip hon nhiéu so v6i xe truyén théng. O ché do khong tai (khoang 11s dau) luong tiéu thu
nhién li¢u cua dong co dot trong cao hon rat nhiéu, ddi véi xe hybrid, tai ché do nay, chi co
dong co dién hoat dong, luwgng nhién li€u ti€u thy béng khong. Tai nhiing ché do két hop ca hai
nguodn dong luc, lugng tiéu hao nhién liéu cta xe hybrid ciing thip hon nhiéu lan so véi xe
truyén thong, luong nhién licu tidu thu cta xe hybrid cao nhat vao khoang 0,9 (kg/h), thap hon
1,5 1an so véi xe truyén théng. Tai nhiing giai doan van tdc xe 6n dinh thi luong ti€u hao nhién
lidu c6 xu hudng giam, vao giai doan ting toc thi nhién liéu tiéu thy ting 1én. Cudi chu trinh
1ai, lwong nhién li¢u ti€u thu cua xe hybrid vé 0 do chi c6 DCP lam viéc. Nhu vay, xét ca chu
trinh thi xe hybrid tiéu thu luong nhién liéu thdp hon so véi xe truyén théng hay noi cach khac
tinh kinh té nhién liéu ctia xe hybrid cao hon.

Tir hinh 9 cho thdy, gitra xe truyén théng va xe hybrid c6 sy dong dang vé hinh dang do thi
van tdc cua xe theo chu trinh UDC, céc gia tri van toc thuc té mé phong duorc sa1 1éch rét it so
véi cac gia tri van tdc quy dinh boi chu trinh thir UDC. Céc khoang sai 1éch van nam trong mirc
toc do cén trén va can dudi cia chu trinh UDC. Tur d6 ta c6 thé két luan rang ca hai mo hinh xe
truyen thong va xe hybrid déu da chay bam theo chu trinh UDC va nhu vy cac két qua ciia xe
truyén thong va xe hybrid c6 thé dugc so sanh véi nhau.

KET LUAN

Sau khi tién hanh nghién ctru, bai bao da rat ra duoc nhing két luan sau:
- Nghién ctru da xdy dyng thanh cong so d6 thiét ké xe hybrid va chién luoc phdi hop cac
nguén dong luc trén xe hybrid. . o
- Sau khi ti€n hanh m6 phong xe hybrid bang phan mém AVL-Cruise sir dung chu trinh UDC
ta thay rang suat ti€u hao nhién li¢u cua xe hybrid giam 74,9% so vdi xe truyen thong.
- Cac két qua cua bai bao nay s€ la tien dé cho cac nghién ctru tiép theo ve xe hybrid ¢ Viét
Nam.
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