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HYBRID - GIAI PHAP CONG NGHE CUA TOYOTA PRIUS
Phan Tan Tai®

TOM TAT

Trong qud trinh hoat djng, 6 t6 luén vdn hanh & nhiéu ché do khdc nhau (di nhanh, di
chdm, tang téc, lén déc, xudng déc...), cé lic cdn cong sudt manh mé nhdt, nhung phén lén thoi
gian chi can mét nguén dong luc vita dit dé chuyén déng. Trong khi d6, déng co d6t trong c6 su
bién thién cong sudt khéng cao, thuong xdy ra du thita céng sudt, nhdt la khi di chuyén trong thanh
phd. DE gidi quyét van dé nay, trén mit 56 6 16 nguoi ta sit dung céng nghé hybrid nhu: Toyota
Prius, Honda Insight, Ford Escape hybrid, Nissan Altima hybrid, ... Trong bai bdo nay, tdc gid chi
gidi thi¢u vé cong nghé hybrid trén xe Toyota Prius. O t6 sit dung cong nghé nay sé cé nhitng wu
diém sau: 1iét kiém nhién li¢u, gidm khi thdi dong co, than thién hon véi méi truong, tiét kiém chi
phi van hanh.

ABSTRACT

During its operation, the car always works in many different modes (fast, go, speed up,
uphill, downhill ...), sometimes to the most powerful capacity, but most of the time only a sufficient
power is required for moving. Meanwhile, the internal combustion engine with variable capac-
ity is not high, usually over capacity, especially when moving in the city. To solve this problem,
Hybrid technology as Toyota Prius, Honda Insight, Ford Escape Hybrid, Nissan Altima hybrid, ...
are used for some cars In this paper, the authors introduce hybrid technology on Toyota Prius.
Cars with this technology will have the following advantages: fuel economy, engine emissions
reduction, being more environmentally friendly, saving operating costs.

1. GIGI THIEU CONG NGHE HYBRID TREN XE TOYOTA
1.1. Khai niém

Hybrid trong tleng Latmh c6 nghia la “lai”, 6t6 hybrld (Hybrid Electric Vehicle - HEVs)
1a 6t6 sit dung dong co td hdp gom hai dong cd cung cip dong lyc cho xe hoat dong. Cd ciu phd
bi€n nhit 1a mdt dong cd dién két hop véi mdt ddng co d6t trong.

Dong co d6t trong vdi nhién lidu 12 xang hodc diesel nhu thong thudng, cdon ddng co dién
hoat ddng nh& dong dién tdi tao tir ddng cd dot trong hodc ti¥ ngudn dc quy trén xe. Mot bo diéu
khién dién tit s& quyét dinh khi nio thi dung dong cd dién, khi ndo thl diing ddng cd d6t trong
hoac cd hai ciing ltic, n6 ciing tinh todn sy van hanh d€ tdn dung ngudn ning lugng du thira nap
vao dc quy.

Ngoal ddng co “lai” nhu trén thi cdc hé thdng khic trén xe hybrid hiu nhu khéng c6 gi
thay ddi so vdi mot chiéc xe thong thudng.

1.2. C4c loai h¢ thong hybrid trén xe Toyota
1.2.1. H¢ théng hybrid ndi tiép
( hé théng nay, cdc banh xe chii ddng duge din e i dongi=— fTang romg
dong nhd mot dong cd dién, ddng cd chinh cta xe chi ot
lam mét nhiém vy duy nhat 12 1am quay mdy phat dién e

i T = s e g Ac quy |
dé cap dién cho dong cd va nap dién cho dc quy chinh
cla xe. o Bochudnadi
1.2.2. H¢ théng hybrid song song V. sl
Pong cd chinh 1am nhiém vu chl yé&u l1a din
dong cho cdc bdnh xe chi dong, ddng thdi truyén ZeXon
chuyén dong dén mdy phédt d€ nap dién cho dc quy. !
DPdng cd dién sé& hd trd trong trudng hdp xe cin ting tdc f6p gidm 16|
nhd vy ma cé thé ti€t kiém dudc nhién liéu. Hinh 1. So dé nguyén Iy h¢ théng

hybrid logi néi tiép

) Thac 57, Khoa K7 thugt Céng nghé - Truong DHTV $6'05, thang 6/2012 |2



Pl KHOA HQC CONG NGHE

g
5 .. “Q‘!l

S5 S | Bequy |

3
¥

_,Amﬁé chuyen ol }

e - Iong co’ dien
ﬁih : Bani el dony
%

Eoi> gil.im t0c

Hinh 2. So dé nguyén Ij h¢ thong
hybrid logi song song

1.2.3. H¢ théng hybrid hén hop

“Lie dan dang “ Nang lwgng dien

Ac quy

May phat

B¢ chia :
cong suat B¢ chuyén
doi
Bong co chinh
Bong co
dién

{:1 Banh dan
Hop gidm toc [ M ding

Hinh 3. So dé nguyén Iy h¢ thong hybrid logi hon hop
B0 chia cong sudt trong hé thdng ddm nhiém viéc phan phdi cong suat tit dong co chinh
va dong cd dién theo cdc ty 1& khdc nhau d€n banh xe chi dong. Cdc dong xe Hybrid sit dung
hé théng nay 1a Prius, RX400h ...

2. CONG NGHE HYBRID TREN XE TOYOTA PRIUS

2.1. Cdc bd phéin chinh cua xe Toyota hybrld

Hybrid Module
20 kW up to

Hinh 4. Cdc bj phdn ciia é t6 hybrid
2.1.1. Bong co xdng Atkinson
Bong co xéng Atkinson hay con goi la ddng co xﬁng 5 thi dugc nhic dén rdt nhiéu trong
thdi gian qua. Uu diém clia dong co nay 1a khi hoat dong & tc dd va tdi trong t6i wu c6 hiéu

qué cao. So vdi loai ddng co 1,5 lit thong thudng, loai nay ciing sinh ra nhiéu ning lugng hon do
nhién liéu xdng bi d6t chdy v6i hé s§ giin nd nhiét cao trong dong cd 5 thi Atkinson.
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Hinh 5. Dgng cd xding Atkinson trong hé thong hybrid
2.1.2. Hop s6
Cum bénh ring hinh tinh trong hdp s& déng vai trd nhu mdt bo chia céng suit c6 nhiém
vu chia cdng sudt tit dong cd chinh cla xe thanh hai thanh phin tam goi 12 phin danh cho cd va
phan danh cho dién. Cdc banh ring hinh tinh clia n6 c6 thé truyén cong suit dén dong cd chinh,
dong co dién — mdy phdt va cdc banh xe chi dong trong hiu hét cdc diéu kién khdc nhau. Céc
bdnh ring hinh tinh ndy hoat dong nhuw mét ¢d ciu truyén dong bién déi lién tuc (CVT).

TS hop dong cd dién — mdy phét s6 1
(MG1) c6 nhiém vu nap dién trd lai cho dc quy
dién 4p cao dong thdi cAp dién ning dé din dong
cho MG2. MG1 hoat dong nhu mot dong co dé
khdi dong ddng cd chinh clia xe dong thdi diéu
khién ty s8 truyén clia b truyén banh ring hianh
tinh gin gidng nhu mot CVT.

) g TS hgp dong cd dién — mdy phit s 2
Hinh 6. Bj phdn phoi cong sudt (MG2) ¢6 nhiém vu din dong cho cic binh xe
chi dong ti€n hoidc lhi xe. Trong sudt qué trinh gidm téc va phanh xe, MG2 hoat dong nhu mot
mdy phdt va hip thu dong ning (cdn goi 12 qué trinh ham tdi sinh ning Iugng) chuyén héa thanh
dién ning d€ nap lai cho ic quy dién 4p cao.
2.1.3. B¢ chuyén déi (hay b diéu khién cong sudt)

Plh Hann tai sy

B chuyén ddi bi€n dong dién mot chiéu tir ¢ quy =~ " wewew
dién 4p cao thanh dong xoay chiéu lam quay dong cd i
dién hodc bi€n dong xoay chiéu tif mdy phat thinh dong - e
dién mot chiéu d€ nap dién cho ic quy. Vé ciu tao, né M W i
gdbm mot bd khuéch dai dién ning d€ ting dién 4p dudc L g 3
cung cip 1én d&n 500V, ddng thai né duge trang bi mdt b e -
chuyén d6i dong mot chiéu d€ nap dién cho ic quy phu
clia xe va mot bd chuyén ddi dong xoay chiéu d€ cip dién
cho mdy nén trong hé thdng dicu hoa clia xe hoat dong.

.
i

B chinye 4

T Hinh 7. B§ diéu khién cong sudt
2.1.4. Ac quy dién dp cao

Ac quy chinh ciia xe dugc bio vé trong mot vo

Pliawy Hawnt 1L satily

divhec | nanghrong niken-kim loai hydrua chic chin hon vi cé mat do

e o niang lugng cao haon so véi binh thudng. N6 gbm 168

= ceil g cdp cuc dc quy v6i dién 4p chudn 1a 200V (1,2V x 168
o Tl | o cdp cuc dc quy) duge nap dién bdi ddng cd chinh théng
i i qua t6 hgp MGI1 khi xe chay binh thudng va 8 hgp

MG?2 trong suét qué trinh him tdi sinh ning lugng.

%M 2.1.5. Cdp nguén

Cép ngudn hay cdp cong suat trong xe hybrid diing
dé€ truyén dong dién cé cudng d6 va dién 4p cao giita
céc thi€t bi nhu ¢ quy dién cao 4p, bd chuyén déi, cic
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t6 hgp MG1, MG2 va mdy nén trong hé thong di€u hoa. Puding diy cao 4p va cdc gidc ndi nhu
trong hinh trén. ‘

May nen dien hoa
/1

t

Cap nguan

Ae iy jihy

i Hop dannei
dign

Hinh 9. H¢ thong cdp két noi

2.2. Hoat dong clia hé théng hybrid
2.2.1. Ché dé sdn sang khdi hanh

J ché do nay, dén “READY” sing lén d€ thong bdo vdi ngudi 14i xe ring xe did sin
sang chuyén banh.

Hinh 10. Ché& d¢ khdi djpng

Dé khdi dong xe, ngudi l4i viin chia khéa khdi dong sang vi tri “ON” trong khi cin s&
vén giit nguyén & vi tri “P” va dap chin vio ban dap phanh. Sau khi khdi dong, ddng cd chinh
cia xe s€ tu dong quay hay ngitng quay phu thudc vao nhiét d6 nudc 1am mat dong co va tinh
trang clia 4c quy cao 4p, muc dich la d€ ting cudng ti€t kiém nhién liéu.

Ban diu ning lugng dién tit ¢ quy cao dp qua bd
chuyén ddi cap cho ddng cd dé€ cip dién cho bugi ddnh l¥a
va dong cd khdi dong lam quay truc khuyu ddng cd. Khi
qué trinh kh&i dong hoan tit, dong co lai nap dién trd lai
cho 4c quy nhd mdy phat.

Khi chuyén cin s6 sang vi tri “D” va nha ban dap
phanh, xe bit diu di chuyén. Liic ndy, chi ¢6 dong cd dién
din dong céc banh xe chi dong quay ¢ déi toc dd thap. Cudi
qua trinh nay, dong cd chinh ctia xe mdi bit dau tham gia din ;
dong cho xe ting toc dan d&n dai toc do thong thudng. Hinh 11. Ché dg khoi hanh
2.2.2. Ché dé chay xe binh thuong

Khi xe da dat dén téc d6 6n dinh, cd ddng cd

vi dong co dién déu tham gia din dong cho banh
xe chi dong. Cong suit tir ddng cd chinh duge chia
thanh hai phin: mot phan din dong cho banh xe
chii dong, con mot phin din dong lam quay mat
phdt dién. Dong dién dudc sinh ra tif mdy phat qua
bo chuyén d6i dén lam quay d6ng cd dién. Sy phin
bd cdng sudt dong co nhu vdy nhim t&i uu héa
trong ti€t kiém nhién li¢u. Khi cin thiét, cong suit
du thira sinh ra tit ddng co sé dudc mdy phat tiép
nhin d€ nap dién trd lai cho ¢ quy cao 4p.

Hinh 12. Ché dj xe chay binh thuong
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2.2.3. Ché dé tang toc 16i da
Khi mudn ting tdc t8i da, dc quy cao 4p s& cung
cdp thém ning lugng vao dong cd qua bd chuyén ddi dé
khuéch dai cong suit din dong lén mic tdi da, trong khi
cdng sudt tif dong cd chinh va dong cd thay déi ting 1én
mdt cdch chdm chap.

2.2.4. Ché dj giam téc va ding xe

Trong qud trinh gidm tdc, ddng co dién hoat dong Hinh 13. Ché d¢ ting toc téi da

nhu mot mdy phit dién dugc din dong nhd dong ning

tif cdc banh xe chi dong. Ngudi ra goi ch€ d6 nay la

“ch€ do ham ti sinh ning lugng” khi ma dong ning duge

chuyén héa thanh dién ning qua bd chuyén ddi d€ nap
lai cho dc quy cao 4p cla xe.

3.SUPHAT TRIEN CUA TOYOTA PRIUS

Toyota la hing xe luén di diu trong viéc diu tu Hinh 14, Ché d¢ ham tdi sinh
phét trién cdc cong nghé méi cho 6 6. Trong nhiéu thip
nién qua, hiang da cho ra ddi hang loat cic miu xe s dung
dong cd méi, bao gdm: dong cd xing hdn hgp ngheo khi chdy, dong cd hybrid, dong cd sit dung
ning lugng sach, dong co xang phun nhién liéu truc ti€p va dong cd diesel diéu khién phun
nhién liéu tryc tiép dung trén cd xe hoi va xe lira... Trong d6, dong cd Toyota hybnd 1a mot trong
nhitng cong nghé di diu trén th& gidi, n6 dugc sit dung trén dong xe Prius ctia Toyota.

Ti khi ra mit 1an diu tién tai Tokyo Nhit Ban cho dén nay, dong xe hybnd Prius da
trdi qua ba th€ hé va da hai lan dat gidi thudng “Xe ctia nim”, ddng thdi dat g1a1 thudng “Bédo
vé khi hdu todn ciu” tai My do EPA trao. Nam 1998 Toyota cong b& sé& xudt khiu hing théng
khodng 20 000 chié&c Prius cho thi trudng Bdc M§ va chiu Au. Tinh tit nim 2000 dé&n 2007, tong
doanh s& cta Prius tai My 1a 500.000 chi€c. Nim 2009 th& hé thd 3 cla Prius - d3i 2010 tdn
cdng thi trudng v6i dong cd 1.8, manh hon ddng cd cii 25% vdi mic tiéu thu nhién liéu dat 5,5
lit/100km.

4. KET LUAN

C6 thé néi, cong nghé Hybrid trén Toyota Prius da thit su thuyé&t phuc dugc khdch hang
trén todn th€ gidi v4i cdc van dé veé ti€t kiém nhién liéu, gidm khi thii ddng cd, thin thién hon
vGi mdi trudng va ti€t kiém chi phi vin hanh. Diéu ndy phit hgp véi xu huéng phat trién cia nén
cdng nghé 6 t6 hién nay, trudc sy thach thic ddy khé khin vé vin nan 6 nhiém méi trudng do
xe O td mang lai va su can kiét ngudn ning lugng héa thach trén trdi dat.

ndng lugng
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