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Hi; THONG PONG LUC O TO HYBRID 2 CHO NGOI
sU DUNG DIEN VA KHI DAUMO HOA LONG LPG

Bui Vian Ga, Tran Thanh Hai Tung,”
Ho Si Xuan Di¢u™

1. Gidi thiéu

Ké tir nam 1885, khi chiéc 6 t6 dau tién cta thé gidi ra doi dén nay, 6
t6 da trd thanh mot loai phuong tién van tai khong thé thiéu trong doi song
con nguvi. Tuy nhién, su phat trién khong ngling ctia 6 t6 da lam ndy sinh
nhiing vAn dé nan gidi cho x4 hoi, trong d6 hai van dé néi com la tinh trang
6 nhiém méi truong do khi thdi 6 t6 gy ra va su qud tdi ctia co sé ha tdng
giao thong. Tu lau cac nha khoa hoc va quan ly xa hoi da va dang nghién
ctiu dé dua ra nhiéu gidi phdp han ché su tac hai ctia hai van dé nay.

Trong hon hai thap nién qua, nudc ta da c6 nhiing phat trién khong
ngung vé kinh t&, nhu ciu s dung 6 t6 ctia cd nudc da tang 1én dang ké, vi
vay can thiét phai c6 mot loai 6 t6 ca nhan thich hgp véi diéu kién st dung
g trong nudec.

D€ han ché& su 6 nhiém mbi truong do khi thai 6 to tao ra, cac nha
nghlen ctiu da dua ra nhiéu gidi phap dé phat trién 6 to “sach”. Trong khi
g1a1 phap t61 uu nhat 12 6 t6 dién bi han che béi kha nang luu trit nang 1u0ng
clia ac quy, thi gidi phap trung gian cho van dé nay 1a 6 t6 hybrid - logi 6 t6
phoz hop st dung hai nguon dong luc dién va nhi¢t da tré thanh hién thuc
va c6 trién vong nhat trong nhiéu ndm qua va it nhat trong ca vai thap nién
sdp dén. Nuéc ta c6 thé chu dong cung cap nguon LPG (Liquefied Petroleum
Gas - Khi ddu mé héa 16ng), nén néu sit dung ning lugng dién két hop véi
LPG (thay vi dung dién va xéng nhu cdc 6 t6 du lich di dugc san xuit trén
thé& gigi) thi 6 to lai cang sach hon.

Dé gidm tai cho co sé ha tang giao thong, trong diéu kién co sé ha ting
phuc vu cho giao thong ¢ nuéc ta chua dugc phat trién, duong s4 chat hep,
bai dau xe con it 6i thi viéc st dung 6 td6 c4 nhan 2 chd ngoi c6 kich thudc
nhé gon 1a rat tién dung.

Vi vay 6 td hybrid 2 chd ngbi st dung niang lu’orng dién va LPG la loai
0 to phu hgp trong diéu kién Viét Nam. Trong viéc nghién ctu 6 t0 hybrld
thi quan trong nhat la thist k& va ché tao hé thong dong luc nham c6 dugc
su ké&t hop hai nguén ning lugng hoan toan khéc nhau nay.

O t6 hybrid c6 nhiéu ching loai khéc nhau, nhung dé han ché t6i da 6
nhiém moéi trudng va phu hgp véi diéu kién & Viéet Nam, yéu cdu hé théng
dong luc thiét k& phai la:

- Hoat dong 6n dinh, tin cay, c6 thé két hgp dé dang hai nguon ning
lugng dién va nhiét (LPG);

" Paihoc Pa Ning.
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- Pugc van hanh tir ngudn ning lugng chinh 1a dién, khi can téc d6 cao
méi can thém su ho trg cia nang lugng LPG. Nguon dién cung cap cha yéu
cho mo6 to dién dugce nap lai tu lu6i dién dan dung;

- T6c d9 xe vira phai, kich thuée nho, gon, chuyen hoat dong ¢ ndi thanh
va ving lan can thanh pho, dé thay thé xe gin m4y.

~ Chung toi da tién hanh thiét k&, ché tao sau do6 lap dat hoan chinh hé
thong dong luc 6 t0 hybrid trén mot 6 t6 du lich 2 cho da c6 san, tién hanh
do dac cac thong so ky thuat thuc nghiém va so sanh véi tinh toan ly thuyét.

Dé thuan lgi cho viéc goi tén, ching t6i goi 6 t6 2 chd ngoi 1dp dat hé
thong dong luc hybrid dién-LPG thiét ké 1a 6 to VIHA, viét tat ti cum tu
tiéng Anh: Vietnam Hybrid Automobile (6 t6 hybrid Viét Nam).

2. Piac di€m 6 t6 hybrid 2 ché ngdi s dung dién va nhién
liéu LPG

2.1. Hé thong dong luc
a. Bo két hop cong sudt

Bo két hop cong suat 14 bo phan c6 chiic nang két hgp cong sudt 2 ngudn
ning lugng dién va nhiét. By két hop cong suét c6 nhiéu dang khac nhau, tuy
nhién vé phuong dién truyén dong, c6 thé phan chia ra lam 4 kiéu co ban:
bo két hop cong suat kiéu noi cing toc do; bo két hop cong suat kiéu vi sai
toc do; bo két hop cong sudt kiéu hon hop (ki€u ndi cing va kiéu vi sai toc
do) va bod két hop cong suat kiéu bién mo. Ching to6i chon bo két hgp cong
suat kiéu vi sai toc do vi day 1a bo truyén co khi c6 két cadu khong phic tap
va c6 thé ddm bao su két hop linh hoat téc do cta hai nguén dong luc. Tuy
nhién do by két hop cong suat kiéu vi sai toc do lam viéc khong 6n dinh &
pham vi t6c do khi khong c6 su théa man biéu thic vé ty 16 momen gita hai
ngudn dong luc, vi vay ching tdi bo tri thém khép mot chiéu.

Cé6 nhiéu loai hop vi sai khac nhau, nhu hop vi sai banh riang cén, hop
vi sai banh rang an khép trong, hop vi sai banh ring &n khép ngoai... Dé
thuan lgi vé mat gia cong va dé thich hgp véi két cdu ctia bo két hop cong
suat kiéu vi sai toc do c6 bo tri thém khép mot chiéu, phuong an dugc chon
la hop vi sai banh rang dn khép ngoai.

Bo két hop cong suat kiéu vi sai toc do banh riang dn khép ngoai c¢6 bo
tri khép mot chiéu theo phuong an thiét k& dugc thé hién trén hinh 1.
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Ta c6 quan hé moémen va toc do cha truc ra va céc truc vao cla 2 ngudn
dong luc:

* Khi khép mot chiéu lam viéc:
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* Khi khép mot chiéu khong lam viéc, hop vi sai phat huy tac dung:
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Trong doé:

-n,, M,: téc 0, moémen ctia mé to dién & truc vao bo két hgp cong sudt;

-, My: toc do, momen cta dong co nhiét ¢ truc vao bo két hgp cong
suat;

-n_, M_: téc d0, mdmen & truc ra bo két hop cong suit;

ra’

-k, k,: he s6 phu thuoc s6 ring cdc banh riang by két hop cong suét.
b. So dé hé thong dong luc

hal 11U LI.{IIH Eﬁnh P
™
Ly |&
Khéa hdm Motor dign i 1l
oo mmmmem 5
|
il M o dign M S
‘F@:?g B4 frurén :-:'ic.h‘”’f-: — "Hﬁhﬁ'pid‘i&"
1 B3 k&thup adng su dt
win didu khi&n: Khéa hdm Ik ?
fung &m | d&ngmnhiét\l | |_—Lvhup by &m 1afa ding = nhigh
i
----------------- = 'rfﬂf_
WM&y ph tdign
Ly hup dign N
H Blong cwnhigt+Hap sd
Ly hoap cra khi

Hinh 1. SG d6 hé théng dong luc thiét ké.

Xudt phat tir dac diém cla 6 to thiét k& va két cdu cia b két hgp cong
suat, hé thong dong luc thiét k& duge bd tri nhu hinh 2. O t6 1am viéc theo
c4c ché& do sau day:

* Ché do hoat déng chi bdng mo to dién: Trong pham vi thanh phg,
ho#c khi chi can hoat dong véi toéc do vita phai, ta cho & td hoat dong chi
bang ning lugng ctia md to dién. Gat can diéu khién trung tam dén vi tri
s6 2 (kh6a ham mo to dién va khéa ham dong co nhiét déa md), khép mot
chiéu lam viéc, hop vi sai khong tac dung. M6 to dién hoat dong, truyén luc
qua cau chi dong dén dan dong céic banh xe.
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* Ché do hoat dong bang cd mé to dién ldn déng co nhiét: Ra khéi pham
vi thanh phd, hoéc khi can hoat dong & toc dd cao, ta diéu khién cho 6 to
hoat dong 6 ché do dan dong bang cd mo to dién 14n dong co nhiét. Lic nay
can diéu khién trung tam van & vi tri s6 2 (khéa ham mé to dién va dong
co nhiét déu cung mé), 6 t6 nhan dugc cong suit cha ca 2 nguon dong luc.

* Ché do hoat dong chi bdng déng co nhiét: Pay 1a truong hop du phong
khi ngudn dién cta ac quy qud yéu, 0 t6 c6 thé hoat dong chi bang dong co
nhiét. Piéu khién can diéu khién trung tdm dén v tri s6 3 (khéa ham dong
cd nhiét mé, khéa ham moé to dién dong), 6 t6 sé nhan ning lugng tir dong
co nhiét dé hoat dong.

* Trong cd 3 ch& do trén, khi can lui xe, gat can diéu khién trung tam
sang vi tri s6 1 (khéa ham mo to dién md, khéa ham dong co nhiét déng),
chuyén cong téc ddo chiéu chuyén dong ciia 6 t6 sang vi tri “lui”, dong dién
qua cudn kich tir cia md to dién sé duge ddo chiéu, lam mé to dién ddi chiéu
quay kéo 6 to chay lui. Sau khi 1ui, dé 6 to tién t6i thi thao tac theo quy
trinh nguoc lai.

* Cdn diéu khién trung tdm: Theo dic tinh cha hop vi sai, khi chi mot
ngudn dong luc hoat dong thi ngudn con lai phai dugc khéa ham lai, nén ta
b6 tri thém cAn diéu khién nay Tuy nhién, khi chi mbd to dién hoat dong
(theo chiéu tién), thi do da c6 khép mot chleu ta khong can pha1 khéa ham
dong co nhiét. Can diéu khién trung tadm cé6 3 vi tri:

+ Vi tri s0 1 tng véi truong hop 6 to6 chay lui (khéa ham dong co nhiét
dong, khéa hdm mo to dién mé);

+ Vi tri s6 2 Ung vdi trudng hop 6 td duge dan dong chi biang mo to dién
va khi 6 t6 dugce dan dong bang mo to dién lan dong co nhiét (khéa hdm mo
to dién va khéa ham dong co nhiét deu mag);

+ Vi tri s6 3 ting véi truong hop 6 t6 duge dan dong biang dong co nhiét
(kh6a hdm dong co nhiét mé, khéa ham mé to dién dong).

* Trén 6 t6 con duge b tri mot mdy phat dién cong sudt nhdé dan dong
bang dong co nhiét. Khi 6 t6 hoat dong chi biang ning lugng dong co nhiét
(khi 4c quy rat yéu), may phat dién nay ludon bdo ddm 6 to6 c6 da dién dé
danh cho viéc chay lui va cac hoat dong tiéu ton dién ning khéc trén 6 to
(chiéu sdng, gat mua, den tin hiéu...).

* Ly hop dién tir sé& dugc diéu khién déng khi nguvi diéu khién 6 to c6
yéu cau nap dién cho ac quy, lic niy dong co nhiét sé truyén cong suat dén
may phat dién qua ly hop dién tit. Ngoai ra trén 6 t6 con b6 tri hé thong thu
hoi néng lugng tai sinh. Khi 6 t6 xudéng doc hoic phanh, nguoi diéu khién
tac dong vao ban dap phanh, dong dién tir cong tac (bo tri dudi ban dap
phanh) sé tu dong diéu khién ly hop dién tir hoat dong, may phat dién sé
lam viéc. Didu nay c6 nghia la dong néng cta 6 td dugc chuyén thanh n#ng
lugng dién cung cap cho ac quy.

* Ly hgp co khi duge dung khi can nap dién cho ac quy lic 6 t6 ding
yén tai cho.
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* Do khoang cdch tryc gifta md to dién va dong cd nhiét 16n, dé don
gian cho két cau truyén dong, ching toi st dung bd truyen xich dé néi dong
co nhiét véi bo két hgp cong suat.

c. Nguon dong luc dién va nhiét

Qua thiét ké& tinh todn, ching tdi chon dugc loai mo to dién va dong co
nhiét c6 cac thong s6 ky thuat sau:

- M6 to dién mot chiéu loai kich tir ndi tiép c6 chdi than, dién thé 45V,
ky hiéu XQ 3.1H (do Trung Qudc san xudt), c6 cong sudt: P, = 2,55kW, toc
do vong quay dinh muc n, = 1780 v/ph; ngudn dién cdp cho mo to nay la 4
binh ac quy 12V, dung lugng moi binh 150Ah.

- Pong co nhiét loai 157 QMJ (do Trung Quoc sén xudt), khi cai tao
ti chay xang sang chay bang LPG c6 cong sudt N__ = 5,57TkW ¢ 6500 v/ph;
dung tich cong tac: V = 149,6cm?3; dong co nay c6 kem theo mot bd truyén
dai vo cap.

2.2. Ché tao va lip dit hé thong dong luc
a. Ché tao

B0 ké&t hop cong suidt va cdc bd phan khéc cia hé thong dong luc duge
ché& tao véi cac dic diém sau day:

- Bo két hop cong suat: Cac banh ring dugc lam tir thép 45 va duogc gia
cong theo quy trinh: tién phdi; xoc ring; tdi cao tan bé mit; thuong héa; ca
rang (gia cong tinh bé mit rang). Céc truc duge lam tir thép 45 nhiét luyén.
V6 hop dung thép CT, han lai. S6 nhanh phan phéi déu cdc khéi banh ring
vé tinh dugc chon 14 2. Khép mot chiéu: st dung khép mot chiéu kiéu bi tru
trong hé thong khdéi dong cua may phat dién Hercules.

1\ 2 3 T 5 1- V(’:,o mo to dién;
; = =5 2- Nap mo to dién;
3- N&p dia xich;
4- Than bd két hgp cong suét;
X/ 5- Gu zdng;
6- N&p bd két hgp cong suét;
7- Truc ra bd két hgp cong
suét (néi vai truc vao cau
7 chl déng);
8- Banhrang 3;

o)
g% 9- E cu d4u truc rd to mo to
N

f==1

\//\

dién;
10- Truc banh rang vé tinh;
11- Banh rang 17;
12- Can C;
13- Banh rang 1’;
14- Banh rang 2;
15- Khdp mot chiéu;
R 16- Ong 16ng;
5 p : 5 17-DTa xich (ndi v6i dong co
nhiét);
Hinh 3. Bo két hgp cong suat 18- Truc rd to mé ta dién
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- Bo truyén xich: Cac banh xich truyén dong tir dong co nhiét duge gia
cong tu thép 45 nhiét luyén.

- Can diéu khién trung tam: Dan dong bing day cap dé diéu khién cac
khéa ham mo to dién va dong co nhiét.

- Ly hop co khi: Gia cong bo ly hgp co khi kiéu vau, dung dé€ ngit nhanh
truyén tir bo truyén xich xuéng cau chi dong, khi can nap dién cho ac quy
lae 6 t6 ding yén tai cho.

Tam oue =3ud i
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Hinh 4: Hé thong dong luc 6 t6 VIHA
1- May phat dién; 2- Ly hgp dién tu; 3- Ly hgp cd khi; 4- Dong co nhiét; 5- M6 to dién; 6- Bo két
hop coéng sudt; 7- Cau chl dong; 8- VO truc cau chi dong; 9- Gia d&; 10- Bo truyén dong xich.

b. Ldp dat

Lap dat he thong diéu khién mo to dién, h¢ thong nap dién cho &c quy.
Ngoai ra, trén 6 t6 VIHA con dugc lap dat thém: hé th(f)’ng dong ho bao toc
do 6 to; hé thong dong ho bao dién thé cua cac binh ac quy, dong ho béo
nap; hé thong cac den bédo ché do dang hoat dong cua o to. Dé giam tiéng
on, 6 to6 VIHA dugc lap thém mot vach ngan dé tach biét hé thong dong luc
v6i khong gian cia ngudi ngoi trén xe.

Sau d6, toan bd hé thong dong luc dugc lap dat vao cau chi dong (cau
sau) cia mot 6 td6 2 chd ngoi nhan hiéu Honda da c6 sdn véi kich thuée rat
nho gon: dai x rong x cao: 2950 x 1250 x 1300 (mm).

2.3. Thit nghiém hé théng dong luc

Sau khi 14p dat hé thong dong luc 1én 6 to, cho 6 td6 hoat dong 6 tat ca
cac ché& do, do dac cac thong s6 ky thuat thuc nghiém, ching t6i thu duogc
cac két qua nhu sau:

- Cuong do dong dién cta md to dién khi chay véi toc do cuc dai ludn
c6 gia tri dam bao yéu cau ky thuit.
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Hinh 5. BG tri hé théng dong luc trén 6 to Hinh 6: O t6 VIHA

1- B6 diéu khién t6c do mo to dién; 2- Binh ac quy (4 binh 12V); 3- M6 to dién; 4- Bo két
hgp céng suét; 5- Bong c6 nhiét; 6- CAu chi dong; 7- Binh chiia LPG; 8- Ly hgp co khi;
9- Ly hgp dién tu.

~ - Céc banh rang hop vi sai 1am vigc ém chiing té rang viéc thiét ké va
ché tao hop vi sai loai banh rang phang, 4n khép ngoai, rang nghiéng dam
bao tinh ém diu khi vdn hanh.

- Khi 6 t6 xudng doc hodc phanh, ta nhan vao ban dap, dong ho bao nap
trén tap 10 bdo hi¢u may phat dién nap digén vao ac quy. Diéu nay ching t6
hé thong thu hoi ning lugng tai sinh b tri trén 6 t6 da phat huy tdc dung.

- Két qua thyc nghi¢m da ching t6 by két hop cong sudt kiéu vi sai toc
do c6 bo tri thém khép mot chieu hoat dong ding nhu nghién ciu ly thuyét.

- Xuat phat tif mic tiéu hao nhiéu liéu do dugc khi thit nghiém: quiang
duong t6i da ma 6 té6 hoat dong chi bing mé to dién 1a 50km; mic tiéu
hao nhién liéu LPG do dugc khi 6 t6 hoat dong chi bing dong co nhiét:
0,7kg/30km. Tir d6, ta c6 thé tinh dugc chi phi: khi 6 t6 hoat dong chi bing
mo to dién 1a 30.000d6ng/100km; khi 6 t6 hoat dong chi bing dong co nhiét
(LPG) 1a 44.870d6ng/100km (Pon gia nhién liéu tinh & thoi diém thang
9/2009). Néu so sanh véi xe may tay ga va 6 to loai nhé nhat dang st dung
¢ nudc ta (6 t6 Matiz), c6 thé néi viéc st dung 6 t6 VIHA 1a c6 thé tiét kiém
dugc mot khodn tién khong nhé vé chi phi nhién liéu.

- Hé théng dong luc sau khi ché& tao va lidp dat 1én 6 t6 hoat dong 6n
dinh, ddng tin cay khi két hgp 2 ngudn déng luc, ciing nhu khi hoat dong
riéng 1é¢ mot nguon. Tuy nhién, téc do thuc t& cha 6 t6 thap hon so véi tinh
toan thiét k& (téc do toi da thuc t& khi 6 t6 hoat dong chi bing mé to dién;
bang cd mo to dién va dong co nhiét; chi bang dong co nhiét 1a chi biang
86,57%; 85,38%; 74,84% toc do thiét k&). Chung t6i nhan thay toc do thuc té
thap hon so vé6i toc do thiét k& 1a do céc nguyén nhan: viéc do dac moémen
bang thiét bi tu ché tao c6 sai s6; tat cd bd phan co khi (cdc banh rang, banh
xich..) déu dugc ché& tao tai cdc co s co khi dia phuong, duge gia cong don
chiéc nén d6 chinh xdc chua cao dan dén hiéu suat cta cac bo truyén co khi
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va hop vi sai thuc t& thap hon so véi tinh todn 1y thuyét... Ching toi dang
tim c4ach khéc phuc dé tiing buéc nang cao hiéu suat cia hé thong dong luc
cua 0 to.

3. Két luan

Sau khi 14p d#t va thd nghiém trén 6 to du lich 2 chd ngbi, hé thong
dﬁng luc nay da ching t6 su lam viéc 6n dinh & tat ca cac ché do hoat dong
cia 0 to; ddm bdo tinh kinh t& khi st dung nhién ligu va lam gidm lugng
khi thai doc hai. O t6 VIHA c6 uu diém vugt troi vé méit moi truong: Khi chi
hoat dong bang nguon nang lugng dién, vigc phat thai 6 nhidm 1a khoéng co
(zero emision). Khi ¢6 st dung nguon nang luong LPG, thi mdc d6 phat thai
giam di rat dang ké so véi khi st dung xing.

Pay 1a 1an dau tién mot hé thong dong luc 6 t6 hybrid dugc ché tao tai
Viét Nam. Ngoai 2 téng thanh mé to dién va dong co nhiét, tat cd céc chi
tiét va bo phan co khi con lai (bo két hop cong suat, can diéu khién trung
tam, bo truyén xich, ly hop co khi..) déu dugc gia cong tai céc co sé co khi
trong nuéc. Viéc ché tao hoan chinh mot hé thong dong luc 6 t6 hybrid co6
thé xem 1a mot buée khéi dau ctia cong nghé ché tao 6 t6 sinh thai ¢ nuée
ta - mot nganh nghién ctu dang dugc ca thé gidi quan tAm trong bdi canh
ma tinh trang 6 nhiém moi truong tir khi thai 6 t6 dang 12 mot hiém hoa
16n lao d6i v6i cudc song clia con ngudi trén Trai DAt.
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O t6 sinh thai khong gay 6 nhiém maéi trudng 1a muc tiéu ma céc nha san xuét 6 td
hudéng téi. O t6 dién san xudt ti ndng lugng tai tao la ly tudng nhat cho muc tiéu nay. Tuy
nhién cho t6i nay viéc st dung nang lugng dién trén 6 t6 con vap phai trd ngai vé kha nang
Iuu trii n&ng lugng cla &c quy dé dam bao quang dudng hoat dong doc lap can thiét. Giai phap
trung gian cho van dé nay la 6 t6 hybrid, phdi hgp st dung hai nguén dong luc dién va nhiét.

Trong bai bao nay chung toi gidi thiéu két qua nghién clu, thiét k€ va ché tao hé thong
doéng luc 6 t6 hybrid 2 chd ngdi sif dung nang lugng dién va LPG. Hé théng déng luc clia 6 td
st dung bd két hgp kiéu vi sai tdc dd c6 bé tri thém khép mét chiéu. Ngudn nang lugng dién
la mot mé to dién mot chiéu cé cong sudt 2,55kW, dién thé 45 volt, dudc cap dién ti 4 binh
&c quy, mdi binh 12 volt. Nguén nang lugng nhiét la mét déng ca chay bang khi dau mé héa
1dng LPG dudc cdi tao tif ddng co xe gdn may chay xang cé céng suét 5,57kW.

O t6 c6 thé hoat ddng vdi 3 ché do khac nhau: chi st dung mé ta dién; sl dung cuing
luc ca hai ngudn déng luc dién va nhiét; va chi st dung dong cG nhiét. Ngoai ra, 6 t6 con
dugc thiét k& hé théng thu hoi nang lugng khi phanh va xuéng déc thong qua mot may phat
dién bo tri trén truc ra cla dong co nhiét. Toéc do tdi da thiét k&€ 6 td khi phéi hgp céng suat
clQia hai ngudn dong luc la 70,27km/h.

O 16 hybrid 2 chd ngdi thuc su la phuong tién van chuyén ca nhan phu hop véi diéu
kién st dung & nudc ta, gop phan hiéu quéa vao viéc bao vé moi trudng - van dé ma céa thé
gidi dang dac biét quan tam.

ABSTRACT
THE POWERTRAIN OF 2 SEAT HYBRID CAR USING ELECTRICITY AND LPG

An eco-car that does not cause air pollution is the purpose that car manufacturers
want to achieve. An electricity car partially powered by recovered wasted energy that is
used to produce electricity is considered as the ideal solution. However, up to the present
the shortcoming of limited energy storage capacity has not been overcome successfully yet.

In this article, we introduce the research of designing and manufacturing the
2 seat hybrid car in Vietnam. The car powertrain uses a speed coupling installed with a
one direction - clutch. The electric source is a 2,55kW DC motor - 45 voltage (include
4 batteries). The thermal source is an 5,57kW LPG motorbike engine which is reformed from
the gas engine.

The car has three operation modes using only electric motor; combination of electric
motor and thermal engine; and only thermal engine. Besides, the car is designed to have
an energy-recovering system that can take back the wasted energy when the car is braked
or when it is running downhill. This is done by means of a generator fixed to the driving-
shaft of the thermal engine. The car designed maximum speed when using both energy
sources is 70,27km/h.

The 2 seat hybrid car is actually a clean personal means of transportation suitable for
the conditions of our country, effectively contributing to the environment protection - A matter
of great concern of the whole world.





