Pong co’ 6 td6 hoat dong nhw thé nao?

Tim hiéu co’ ché hoat déng ctia dong co 6 t6

Muc dich ciia dong co 6t6 (thudng st dung nhién liéu xing hodc dau diesel - tam goi 13 dong co)
1a chuyén d6i ning luong sinh ra tir qué trinh d6t chdy xing, dau thanh ning lugng co hoc dé
chiéc xe ctia ban c6 thé chuyén dong duoc. Do qua trinh chdy dién ra bén trong xilanh nén dong

co nay dugc goi 1a dong co ddt trong.

Dong co Maybach 57

Trén thuc té, co ca loai dong co ddt ngodi. Vi du nhu dong co hoi nude sir dung trén xe lira ¢b
dién 1a loai dong co dbt ngoai. Loai nhién liéu nhu than, gd, dau, ... duoc sir dung trén dong co
hoi nudc dé tao ra nhiét nang dun nudc soi thanh hoi nudc va chinh hoi nudc nay lai tao nén
chuyén dong bén trong dong co. Hiéu suat ciia dong co dbt trong cao hon dong co d6t ngoai (tirc
1a cing quing duong nhu nhau, dong co dbt trong ton it nhién liéu hon dong co dot ngoai), thém
nira dong co d6t trong co6 kich thude nho hon nhiéu so voi dong co dét ngoai twong duong. Do 1a

1y do tai sao 6t6 lai str dung dong co d6t trong.

Nguyén ly hoat dong cua dong co 4 ky
Hau hét cac xe 6t6 hién nay sir dung dong co ddt trong loai piston chuyén ddng tinh tién do c6

cac uu diém:



e Hiéu suat kha cao (so voi dong co dot ngoai)
e Chi phi st dung vira phai (so véi dong co tuabin khi)
« D& dang tiép nhién liéu duy tri hanh trinh (so véi dong co dién)

 Nhimng vu diém nay lam cho dong co dét trong 1a cdng nghé hau nhu 1 duy nhét hon 100 nim qua.

Dé rd hon vé nguyén 1y hoat dong, ching ta hiy tim hiéu nhiing diéu co ban nhét vé dong co ddt

trong.

Nguyén |y hoat ddng ciia dong co ddt trong

M6 phong qua trinh ban ctia khau sting dai bac

Trude hét, mot vi du don gian nhét vé dong co dbt trong chinh 1a khau sing dai bac. Khau sing
1a mot ng hinh tru duge bit kin mot dau. Nguoi ta nhdi thude sung vao 1ong nong sing sau d6
cho mot vién dan (hinh dang hinh tru c6 du nhon) dé bit kin hoan toan khdi thudc sing. Khi
ban, ngudi ta chdm lira dot cho khdi thudc siing chay. Lugng khi sinh ra tirc thoi rat 16n lam 4p
suit trong nong sing ting manh day vién dan ban ra khoi nong sing. Dong co cua cac xe 6td
chinh 1a mot co ciu co khi tan dung dugc ning luong d6 va chuyén hoa thanh chuyén dong quay
cho truc khuyu cta dong co.

Hau hét cac xe 0t6 hién nay dang sir dung loai dong co' 4 ky (do Nicolaus Otto phat minh nim

1867). 4 ky cua dong co ddt trong dwoc minh hoa ¢ hinh 1. Ching gom c6:

e Ky hit (nap - van nap ma, van xa dong).
e Ky nén (hai van déu dong).
e Ky chéay (né - cac van van tiép tuc dugc dong.

o Ky xa (van nap dong, van xa mo).



Chung ta c6 thé nhin thdy chi tiét dang chuyén dong 1én xudng trong dong co, dé lapiston.
Piston duogc ndi véi truc khuyu nhd thanh truyén. Toan bd qua trinh cta 4 ky c6 thé miéu ta nhu

Sau:

Hinh 1: Nguyén ly hoat dong ctua dong co 4 ky

Chu thich: A: Van nap, co md, 10 xo xu-pap; B: Nip xilanh; C: Hong hat; D: Nip xilanh; E:
Than xilanh; G: Céc-te chirc dau; H: Dau bdi tron; I: Truc cam; Van x4, co md, 1o xo xu-pap; K:

Bugi; L: Hong xa; M: Piston; N: Thanh truyén; O: Vong dém; P: Truc khuyu.

1. Vi tri xut phat dau tién ciia piston 13 ¢ trén dinh, lic nay van (xuppap) nap md ra va piston
chuyén dong xudng dudi dé luong hdn hop khong khi va cac hat xing nhé (goi tat 1a hdn hop
khi) nap ddy vao trong xi lanh (phan 1-mau vang).

2. Khi piston chuyén dong 1én trén dé nén khdi khong khi dd hoa tron cac hat xing nho 1i ti. Viéc
nén khong khi lai s& 1am cho hiéu qua ctia viéc dbt chay khong khi ting thém nhiéu (phan 2-mau
tim).

3. Khi piston cham téi dinh (diém chét trén) cta hanh trinh di 1én, nén dién phat tia lira d6t chay
xang hoa tron trong khong khi. Luc nay hoi xidng chdy tic thdi da tao nén sy nd & trong xilanh

day piston di xudng (phan 3-mau do).

4. Khi piston da & diém dudi cing (diém chét dudi), van (xuppap) xa mo ra va khi piston di 1én

s& day toan bo luong khi trong xi lanh ra ngoai qua éng xa (phan 4-mau xanh).

Bay gio, ddng co lai sdn sang cho chu trinh tiép theo va no lai tiép tuc nap hdn hop khi va hoi
xang. Luu y rang, chuyén dong cta dong co 1a chuyén dong quay cua truc khuyu, con chuyén
dong cua piston lai 1a chuyén dong tinh tién. Pé chuyén d6i chuyén dong tinh tién cua piston
thanh chuyén dong quay can nho d&én truc khuyu. Bay gid ching ta cting xem xét su ghép ndi va

phdi hop 1am viée clia cac bo phan trong dong co nhu thé nao?

Phan c6t 16i ctia dong co 1a xilanh va piston chuyén dong 1én xudng trong d6. Pong co mo ta trén
day 1a loai dong co mot xilanh. Thé nhung da s dong co 6t6 hién nay khong chi c6 mot xilanh
ma c6 téi 4, 6 hoac 8 xilanh, 12 hay 16. bPéi voi dong co nhiéu xilanh, cac xilanh duoc sép Xép
thanh mot trong nhitng cach sau: thinh mot hang doc (xilanh xép thang hang), thanh hinh chir V
(xilanh xép hinh chir V) , hai xilanh xép d6i nhau nam ngang (xilanh xép déi dinh) hodc hinh sao

(dong co may bay) nhu hinh v& minh hoa dudi day.



M6 phong hoat dong cua dong co 4 xilanh, d6i dinh



M&di cach sép xép c6 nhitng uu, nhuoc diém riéng vé dd ém dju khi hoat dong, gia thanh san
xuét, hinh dang két ciu. Nhitng wu, nhugc diém cia timg loai s& 1am cho ching phu hop véi ting
loai phuong ti¢n giao thong. Vi du: dong co chit V hodc 1 hang doc va it xilanh thuong sir dung
cho 0t6, dong co 1 hang doc va nhiéu xi lanh thuong dugce dung cho tau thuy con dong co hinh

sao thi thuong dung trén may bay,...

Cac thuat ngir thwong dung trong dong co

Dau tién 13 “dung tich xi lanh”. Budng chay 1a khoang khong gian ma ky nén va ky xa xay ra.
Khi piston chuyén dong 1én va xudng, ban co thé thdy kich c¢& cta budng chay thay ddi. N6 c6
thé 1a thé tich 1on nhit hodc nho nhét. Hiéu sb giita thé tich 10n nhit va thé tich nho nhat duoc

goi 1a dung tich xi lanh va dugc do bang lit hoic cc (cubic Centimeter - 1000 cc bang 1 lit).
Duéi day 1a mot sd vi du:

e M0t cua may can c6 mot dong co khoang 40 cc

e Mot xe mdtd can dong co khoang 500 cc hoic 750 cc

e Mot xe 6t thé thao can dong co 16n hon nita, khoang 5 lit.

e Da sb xe 6t6 binh thudng can dong co tir 1.5 lit (1500 cc) dén 4.0 lit (4000 cc)

Néu ban c6 mot dong co 4 xilanh va mdi xilanh ¢ dung tich khoang nura lit thi dong co cuia ban
¢6 dung tich 2.0 lit. Néu mdi xilanh 1 ntra lit nhung dong co c¢6 6 xilanh xép thanh hinh chir V
thi dong co cua ban c6 dung tich 3.0 lit va nguoi ta thuong ky hi€u 1a dong co 3.0 V6. Thong
thuong dung tich xilanh cho ban biét vé cong suat cia dong co. Mot xilanh dung tich 0.5 lit ¢6
thé chtra lwong hon hop khi gép d6i mot xilanh dung tich 0.25 lit. Vi vay dong co 2.0 lit ¢ thé
chi cho cong sudt bang mot nira dong co 4.0 lit. C6 thé ting dung tich xilanh bang cach ting s6

luong xilanh ctia dong co hodc ting thé tich budng chay cua timg xilanh.



Chéc hin ban d3 nhin thiy dong co xe ciia ban c6 rt nhiéu hé théng phu gitip cho né hoat dong.
Hau hét cac hé thong phu tro dwoc thiét ké véi nhimg cong nghé khac nhau. Hé thong phu cang
hién dai thi hiéu suét cua dong co cang cao va nguogc lai. Sau day ching ta cung xem xét mot )

hé théng phu dugc lép dat trén dong co hién dai.

Bugi

Nén dién ding dé cung cap tia lira d6t chdy hon hop khi tao nén sy chay trong dong co. Nén
dién can phai danh lia dung thoi diém dé hiéu suat cua ky nd dat cao nhat. (xem bai hé thong
danh Itra trén 0 t0).

Xu-pép (van xa, hat)

M6 phong hoat dong ctia co cdu phdi khi
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Cac xu-pap hat va x4 can phai duoc mé ra dung thoi diém dé lwong khong khi nap vao xilanh
nhiéu nhit va thai sach luong khi chay trong xilanh ra dudng xa. Chu ¥ rang, cic xu-pap nap va
thai déu dong & ky nén va nd dé budng chay dugc bit kin.

Piston
Piston ¢6 dang hinh tru duoc ché tao bang kim loai va chuyén dong 1én xubng trong xi-lanh.
Xéc-ming

Xéc-ming c6 nhiém vu lam kin phan khe ho gitta piston va xilanh. Xéc-ming dap ung hai muc
dich:

e Chéng dugc sy lot khi trong qua trinh nén va né (loai xéc-mang nay con dugc goi 1a xéc méng hoi).

e Ngin chan khong cho dau bdi tron lot 1&n budng chéay vi néu dau lot Ién budng chéy thi s& bi dbt va do
vay luong tiéu hao dau boi tron sé& rat Ién ddng thoi lam giam hiéu suat chay (loai nay duoc goi la xéc-
ming dau).

e Dbi vai da sé cac xe cii, tiéu thu diu nhon ting 1én vi xéc-mang dau bi mon nén dau nhon bi lot 1&n
budng chéy va chay Ian vai hoa khi.

Thanh truyén (tay bién)

Thanh truyén dung dé ndi piston véi truc khuyu ciia dong co. Chiing chuyén dong vira quay vira

tinh tién dé chuyén ddi chuyén dong tinh tién ciia piston thanh chuyén dong quay cta truc khuyu

Truc khuyu (truc co)



Truc co

Truc khuyu ding dé bién doi chuyén dong tinh tién cua piston thanh chuyén dong quay giéng

nhu truc & b banh vit — truc vit.

Hop truc kKhuyu (Cac te)

Hop truc khuyu bao quanh truc khuyu va ding dé chira dau boi tron.
H¢ thong phan phdi khi (hé thong nap, thai)

Hé thdng phan phdi khi gdm céac xu-pap va mot hé co khi diéu khién chung dong mo dung thoi
diém. Hé thong dong, md duoc goi 1a truc cam. Truc cam ¢ cac vau cam day cac xu-pap 1én va

xuong.



Chi tiét (truc cam, voi phun... ) trong co ciu phéi khi
Pa s6 cac dong co hién dai stir dung truc cam dat trén na’ip may, tuc la truc cam dugc dat trén céac
Xu-pap, nhu ban nhin thiy & hinh 5. Cac vAu cam trén truc cam tic dong truc tiép 1én cac xu-péap
hodc thong qua mot vat lién két ngén. Céc dong co cb dién st dung loai truc cam dat phia dudi
gan truc khuyu. Cac thanh ndi (con goi la diia day) s& truyén lyc nang ciia vau cam dén cac xu-

pap qua cac don bay (con goi 1a “dan cd”).

Truc cam, xu-pap, 16 xo, con déi...

Viéc dan dong truc cam quay nho day dai, ddy xich hodc banh ring truyén chuyén dong ciia truc
khuyu dén dé viéc dong mé cac xu-pap dong bd véi chuyén dong cua piston. Ddi véi dong co

bdn ky, khi truc khuyu quay dugc hai vong thi truc cam méi quay duoc mot vong.



Xich dan dong truc cam va banh rang cam

Da s6 cac dong co hiéu suat cao hién nay st dung 4 xu-pap trén mot xi lanh ( hai nap, hai xa) va
do vay can t6i hai truc cam cho mét hang xi-lanh. Diéu nay dan dén thuat ngit “dual overhead
cams (DOHC)” tirc 1a hai truc cam dat trén nép xilanh.

Hé thong danh lira

Heé thdng danh Itra c6 tac dung sinh ra ngudn dién cao 4p va dua dén nén dién sinh ra tia lira d6t
chay nhién liéu. Ban d& dang tim ngay ra hé thong danh lira nhd bd phan phdi dién (chia dién).
Bo chia dién c6 mot duong day cao ap ndi vao trung tm (con goi 1a day cao ap chinh) va c6 4, 6
hodc 8 day cao ap ndi véi cac bugi (goi 1a day cao ap con, s6 diy cao ap con phu thudc vao sb
xilanh ctia dong co). BJ chia dién s€ phan phéi cho mdi xilanh nhan duoc nguén dién cao 4p mot
lan trong mot chu trinh vao ding thoi diém thich hop ctia ky nén dé qua trinh chay hoan hao

nhat, dong co s& hoat dong hiéu qua va ém diu nhat.

H¢ thong lam mat



Bubng nutc h6i — Van héng nhigt

Két lam mat

Budng nudc
lam mat hop so

Hé thdng 1am mat trén xe hoi gdm c6 b tan nhiét (két nudc lam mat) va bom nwée cling cac
6ng dan va cam bién nhiét do. Nudc dugc luan chuyén trong dong co va di ra ngoai toi két mat
dé 1am lanh. Mot s xe 6t0, trong d6 c6 Volswagen Beetles va cac xe mo to hay may cit co, dong
co dugc lam mat bang khong khi (cdc dong co nay rat dé nhan ra boi cic canh tan nhiét bén
ngoai mdi xi lanh). Tan nhiét khong khi ¢ wu diém 14 trong luong cta dong co nhe hon nhung
murc d tan nhiét kém hon lam mat béng nude nén nhi¢t do dong co noéng hon, hi¢u suit va tudi
tho giam di.

H¢ thong nap va h¢ thong khéi dong

Pa sb cac xe 6t6 sir dung hé thng nap binh thuong (tirc 13 hut khi tu nhién nho @6 chénh ap giita
ap suat cia khong khi bén ngoai va do chan khong trong xilanh). Ddi véi cac 6t6 hién dai, dé
ting hiéu suit dong co nguoi ta st dung hé thong nap khi Turbocharged hoidc
Supercharged dé ting lugng khong khi nap vao dong co dong thoi ting mac d6 hoa tron khong
khi va nhién liéu giup cho ap suat nén ting 1én, qua trinh chay hoan hao hon va hiéu sut cao
hon. B Turbocharged sir dung mot tuabin nho nho ndng lugng ctia dong khi thai 1am quay may
nén khi con bd Supercharged lai sir dung truc tiép ngudn cong suat ctia dong co dé lam quay may

nén khi.



Chi tiét canh Tua-bin trong co cau tiang &p Turbocharged

H¢é théng khéi dong gdm c6 mot dong co dién va mot cudn day khoi dong tir. Khi ban bat khoa
dién khoi dong, dong co dién lam quay truc khuyu dong co vai vong dé tao nén qud trinh nén,
nd. Pong co khéi dong can phai thing dugc nhimg st can sau:

e Toan bo luc ma sét cua dong co

e Luc nén cia xilanh dong co (ddi véi xilanh nao d6 dang & qua trinh nén)

e Phan ning lugng dé truc cam déng va mg Xu-pap

e Tat ca nhitng hé théng phu khac nhu bom nudc 1am mat, bom dau, may phat dién,...

Vi nguodn dién tir dc quy cta xe chi 13 12 V trong d6 cong suit ciia dong co dién lai phai rat 16n
dé thing dugc nhitng lyc can trén day, nén dong dién sir dung cho dong co dién kha cao. Dé ting
d6 bén cho hé théng khai dong can phai giam tai cho khoa dién bang cach st dung khoi dong tir
dong mo dong dién vao ddng co dién. Nhu vay khi ban bat khoa dién khoi dong dong co, ban da
cap dién cho khai dong tir lam viéc dé dong md ngudn dién cho may khoi dong.

H¢ thong boi tron



Than xilanh

LUBRICATION SYSTEM

oif gauge

floating oil intake
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Hé thdng boi tron co tac dung dwa dau boi tron dén cac bé mat cta cac chi tiét chuyén dong cua
dong co dé ching di chuyén dé dang hon. C6 hai cum chi tiét chinh can bdi tron, d6 14 piston va
cac 6 bi hodc bac truc khuyu va truc cam cua dong co. Ddi véi da sd dong co, diu bdi tron dugc
hit tir binh chira dau sau d6 qua bd loc va dugc nén dudi ap suét cao dén cac bé mat bac 16t va
thanh xilanh. Sau d6 lwong dau ndy lai chay vé day cic-te dé tiép tuc mot chu trinh tudn hoan
maoi.

H¢ thong nhién liéu

Hé thong nhién liéu bom nhién liéu tir thing va tron ching v&i khong khi dé tao diéu kién chay
t6t nhét trong long xilanh. Hé thong nhién liéu dugc chia thanh 3 loai: Ché hoa khi, phun nhién

lidu gian tiép va phun nhién liéu tryc tiép.

THROTTLE BODY CARBURETOR
FUEL COVER FUEL CAP

PRESSURE AIR FILTER
REGULATOR it N
) INLINE

BREATHER FUEL FILTER
ELEMENT

FILLER

FUEL
RETURN UINE

FUEL FEED

RETURN 4 & 7 LEVEL
' s GAUGE
SENDER

IN-TANK
FUEL PUMP

IN-TANK

FUEL FILTER

FUEL INJECTION




Hé thdng ché hoa khi co tac dung hoa tron khong khi véi nhién liéu ngay khi khong khi duoc
hat vao trong xilanh.

Trong dong co phun xing, mot luong nhién liéu phi hop nhét duge phun truc tiép vao trong
xilanh cta dong co (direct fuel injection) hodc phun vao dudng 6éng nap chung (port fuel

injection).

H¢ thong xa



Exhaust Systems

Primary Heated
Oxygen Sensor

Exhaust Pipe "B"

Secondary Heated

Oxygen Sensor
e Exhaust

Pipe Tip

Secondary Heated
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Exhaust Warm-up
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Exhaust
Manifold

Exhaust Pipe "A"

Heé thong x4 bao gom dwong ong xa va bd giam thanh. Néu khong c6 bo giam thanh thi ban s&
nghe thdy 4m thanh ciia hing ngan tiéng no thoat ra tir dwong 6ng xa. Bo giam thanh s& lam giam
am lugng tiéng nd cla dong co. Hé théng x& con ¢ bo loc xuc tac nham loc bot cac chét doc hai
cta khi thai trude khi thai chung ra ngoai moi truong.

H¢é thong diéu khién chit thai



Cim o tyyen

Hé théng diéu khién chit thai & cac xe hoi hién dai gdm c6 mdt bd loc XUc tac, mothé thong
cam bién va cac co cau chap hanh, mot may tinh dé giam sat va diéu chinh hoat dong cua céac
bo phan. Vi dy, bd loc xtic tac sir dung chét xtc tac va oxy dé dbt chay hét toan bd lugng nhién
liu va cac chat hoa hoc khac con sot lai trén duong dng xa. Mot cam bién oxy dit trong dong
chay ctia khi x4 s& bao cho may tinh diéu chinh luong oxy phi hop.

H¢ thong dién

Hé thdng dién gdm c6 ngudn dién (ic quy) va may phat dién. May phat dién dan dong bang
day dai va sinh ra dién ning dé nap cho ac quy. Ngudn dién 12 von cua ic quy s& cung cap cho
toan bo hé thong dién nhu hé théng danh lira, radio, dén pha, bo rira kinh dién, hé théng dong
ctra dién,... nhd hé théng day dién cua xe.

Cac cong nghé hién dai trong dong co’ 6 to ngay nay

Co6ng nghé ting ap



Chung ta van thuong nghe thiy thuat ngit ddng co turbo tiang 4p hay twin turbo ting ap kép,
vy cong nghé ting ap trong dong co 13 gi? Pong co can 3 thir dé hoat dong: nhién liéu, khong
khi va danh lira. Nén nhiéu khong khi hon vao xi-lanh s& tao ra nhiéu cong suit hon cho dong co,
qua trinh nay thuong dung mot bo phén hay goi la turbocharger hay supercharger. Nhiém vu cua
cac bo phan nay 1a nén khong khi vao budng d6t & ap suit cao tao ra ti sb nén cao hon. Gan
gidng nhu viéc overclocking trén may tinh, viéc ting ap trong dong co gitp nhitng chiéc xe dat
duoc strc manh 16n hon.

Truc cam dat phia trén



DOHC (hé théng cam d6i) dé cap dén sd cam trén mdi xi-lanh trong dong co. Truc cam cé
nhiém vu kiém soat luu luong nhién liéu va khong khi di vao trong budng d6t. Truc cam nam
phia trén cho phép co nhiéu van nap va xa trén dong co, déng nghia véi viéc co nhiéu nhién liéu,
khong khi dugc phép vao budng dbt hon. Bén canh d6, xa khi dat dugc hiéu suit cao, thém cong
suit cta dong co.

Kiém soat thoi diém dong mé van



VVT PULLEY
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May tinh s& tinh toan lac nao can nap thém khong khi va nhién lidu vao dé co thé tang tdc tot hay
giam lugng nap khi dong co hoat dong & téc do thap hon. Toyota goi cong nghé nay 1a VVT-
| (variable valve timing with intelligence), Honda la VTEC va BMW c¢6 cong nghé Valvetronic.
May tinh kiém soat dong co

Ot6 ngay nay thuong c6 mot b phan kiém soat cac hoat dong cia ching béng mot by phéan goi
la ECU (Engine Control Unit). B4 phan nay kiém soat chit ché khoang thoi gian dénh lira cta

bugi, lugng khi va nhién li€u nap...

Bén canh d6 con c6 mot may tinh khac kiém soat hé thong dién, ti khi, nhiét d, hé thong chdng
bo cung phanh (ABS).

Pong co diesel thé hé méi



Pong co diesel hién dai ngdy nay manh hon, sach va tiét kiém nhién liéu hon rt nhiéu so véi
truée kia. Nhitng ¢ may nay str dung dau diesel it luu huynh hon, giam cac chat doc hai trong
khi thai. Cac dong co diesel ciia Volkswagen, Mercedes, BMW... déu sir dung ting 4p hay phun
nhién liéu tryc tiép dé dat hiéu qua cao. Day ciing 1a mot yéu td phai can nhac khi khach hang

chon mua xe.

Pong co lai (Hybrid)



Gi nhién ligu ting cao ciing sy quan tdm 16n dén modi truong din dén nhimng thay d6i ma dang
ké nhit 13 dong co hybrid. Pong co két hop giita dong co dién hién dai va dong co d6t trong kiéu
truyén théng nhim muc dich giam lugng nhién liéu tiéu thy va thai ra it chat doc hai hon. Toyota
Prius 13 6 to hybrid ban ra nhiéu nhat tai M§. Pong co dbt trong 1.8L di ciing mot mo-to dién
san sinh ra cong suit 134 ma luc. O tdc do thép, dong co dién s€ hoat dong va xe hoan toan
khong str dung nhién li¢u. Khi chay & tde d0 cao s€ la su két hop cua truyén théng va hién dai.

Luong tiéu thu nhién liéu vao khoang 4,7 1it/100 km cho dudng hdn hop.



