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XE SINH THAI TIET KIEM NHIEN LIEU
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"Truong Pai hoc Lam nghiép

TOM TAT

Xe tiét kiém nhién liéu dang 13 xu thé trong tuong lai véi rat nhidu cac nghién ctru chuyén sdu. Mot trong
nhiing bg phan quan trong anh hudng dén hiéu sult su dung cua loai xe nay 1a hé théng khung va hé théng lai.
Bai bao gioi thi¢u tong quan vé hé thdng khung, 14i xe. Tir &6 phan tich, Iyra chon va dua ra phuong phap tdi wu
nhat dé thiét ké hé théng khung va 14i cho xe tiét kiém nhién liéu tham gia, phuc vu cugc thi 1ai xe sinh thai tiét
kiém nhién liéu do cong ty Honda t6 chtrc. Hé théng khung, 1ai xe dugc thiét ké va kiém nghiém bing phan
mém Autodesk Inventor dua trén kich thudc, khdi lwgng cua nguoi 1ai gia dinh va kich thude co cau khung, lai
sau khi tinh toan thiét ké. Co cdu 1ai hinh thang dugc sir dung cho xe voi nhitng ¢6 uu diém dé ché tao, khdi
lwong nhe, thuan tién bd tri trén khung va hoat dong mot cach hidu qua 6n dinh. Két qua phan tich va khao
nghiém cho thay hé théng khung va hé thdng 14i cua xe dugc dé xuét da dap ing dugc muc tiéu di dé ra.

Tir khéa: h¢ thong khung xe, h¢ thong lai xe, Inventor, xe tiét kiém nhién li¢u.

1. PAT VAN DE

Ngay nay cung voi sy phét trién vé kinh té
thi hién tuong 6 nhiém méi truong dang ciing
dang 1a mot mdi lo ddi voi Viét nam, mot trong
sO nhitng ngudn gay 6 nhiém chinh dén tir cac
phuong tién giao thong véi dong co dbt trong,
Theo théng ké ctia T chirc Thong tin vé Chét
luong Khong khi Toan cau IQAir AirVisual,
Viét Nam dung thuo 17 trong do6 riéng Ha Noi
va TP.HCM nim trong top 10 thanh phd 6
nhiém khong khi nhat thé gidi. Mit khéc, theo
s6 liéu cua T6 chirc Y t& Thé gigi WHO thi
Viét Nam nam trong nhém nhiing qudc gia co
ty 1& tir vong cao nhit do 6 nhiém khong khi
(bong Hai, 2019). Do d6, cai thién luong
khong khi tai cac thanh phd 16n can phai co
giai phap thay thé hoic giam thiéu lugng khi
thai cta cic phuong tién giao thong truyén
thong st dung dong co d6t trong hién nay.

Cudc thi 14i xe sinh thai, tiét kiém nhién liéu
do Honda t6 chirc v6i muc dich tao san choi
cho sinh vién nganh 6 t6 dugc phat huy kha
nang sang tao cling nhu giip moi ngudi nang
cao dugc y thic bdo vé moi truong dang ngay
cang dugc quan tdm va quy md cudc thi ngay
cang mé rong tir 10 d6i tham gia nam 2010 dén
nay s6 doi tham gia da 1én t6i 186 d6i thi trong
ca nudc (Pong Hai, 2019; Hai Minh, 2017).

St dung khung va hé thong lai hop 1y s&
lam giam khdi lwong, nang cao kha ning lam

viéc ciing nhu thuan tién cho viéc thiét ké he
thdng vo xe dam bao cac yéu cau vé khi dong
hoc, van dé thAm my nhung van dam bdo tinh
nang cling nhu cac ti€u chi an toan cua xe
dang 13 van d& can quan tdm hién nay. Bai bao
dé xuét thiét ké khung xe va hé thdng lai phuc
vu cho cudc thi 14i xe sinh thai, tiét kiém nhién
liéu do cong ty Honda to chirc dap tng diéu
kién, ti€u chi cua cudc thi cling nhu t8i wu hoa
kha nang tiét kiém nhién liéu cho xe sinh thai.
2. PHUONG PHAP NGHIEN CUU

2.1. Co s6 Iy thuyét

Do 4nh huong 6 nhidm toan ciu nén cong
vi€c nghién cuu cai tién cac loai xe co st dung
nang luong hoa thach mot cach hiéu qua va va
tiét kiém nhién liéu nhat 1a v6 cung quan trong
va ¢6 ¥ nghia thiét thyec.

Vi¢c nghién cuu ché tao ra cac san phém,
cac by phan gitp cho xe tiét kiém nhién liéu
nhét s& han ché dugc cac tac nhan doc khai cua
khi thai ra moi truong anh hudng téi stc khoe
va hé sinh thai trén trai dat cling nhu han ché
su phu thudc vao cac ngudn ning luong hoa
thach dang dan can kiét.

Khung xe va hé théng 1ai 1a mot trong
nhiing co céu quan trong trén xe:

Véi khung xe 1a bo phan giup nang do toan
bo chiée xe cua ban. N6 con dong vai tro lién
két cac may moc, thiét bi lai v6i nhau thanh
mot chu thé hop nhat dé chiéc xe co thé hoat
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dong mdt cach linh hoat.

Khung xe con di lién véi than, vo xe. Do
vy khi san xuat khung xe thi nguoi ta s& nghi
ngay dén viéc san xuit phan khung don céc chi
tiét & vo nhu: canh cira, phan dudi, nip capo,
céc ré chan. ..

Mot khung xe nhé gon, tdi wu gitp ching ta
c6 thé dé dang ché tao vo xe mang hinh dang
khi dong hoc theo ¥ mudn, cing véi d6 1a giam
trong luong xe, tor d6 giam nhiéu luc can tac
dong 1én xe. Qua do tiét kiém duoc rit nhiéu
nhién liéu

Tuong ty hé théng lai. Hé théng nay co
nhiém vu gitip 6 to6 chuyén huéng theo ¥ muén
nguoi lai va dam bao tdm quay cac banh xe
tuan thu theo dung dong hoc quay vong 6 t6 dé
han ché hién tuong mon banh xe khi quay
vong.

Mot chiée xe c6 co ciu 14i tt, hiéu qua cao,
trong lwong nhé gitp nguoi lai c6 thé dé dang
di chuyén, d6i huéng trén dudng qua do sé
dam bao yéu t6 an toan ciing nhu kha nang tiét
kiém nhién liéu cho xe.

Hién nay c6 rat nhidu dé tai nghién ctu
khung xe va hé thdng lai, nhung nhiing dé tai
nghién ctru vé hé théng 1ai va khung xe van
con rat han ché. Pién hinh trong s6 d6 1a dé tai

“Thiét ké khung, vo cho xe ty ché tham du
cudc thi tiét kiém nhién liéu do hang Honda to
chuc” cua Truong Pai hoc Su pham KV thuat
Hung Yén, hay dé tai “Nghién ctru thiét ké
khung, vo xe sinh thai tiét kiém nhién liéu” ctia
Truong Pai hoc Cong nghiép Ha Noi. tuy
nhién su két hop giita hé thong 14i va khung xe
mang dén nhiéu uu diém nhu d& bd tri cac cum
chi tiét, hiéu qua hoat dong xe cao, kha nang
tiét kiém nhién liéu t6t, ddm bao su an toan va
d& ché tao... van con chua duge tim hiéu. Do
d6é bai bao di vao trinh bay phuong phap
“Nghién ctru, thiét ké, ché tao khung va hé
théng 14i cua xe sinh thai tiét kiém nhién liéu”.
2.2. Tinh to4n thiét ké.
2.2.1. Thiét ké khung xe
2.2.1.1. Co s¢ thiét ké khung xe

Khi thiét ké khung xe tiét kiém nhién liéu
can quan tdm dén cac tiéu chi vé giam trong
luong co ciu, dam bao nhiing tiéu chi vé an
toan, tinh nang xe, cling nhu thuan tién cho van
dé thiét ké vo xe sau nay. Do d6 co cdu khung
duoc chon thiét ké ¢ day 1a kiéu khung xe o
két cdu 2 thanh dang khung song song véi
nhimng wu diém bén vimg dam bao an toan cho
ngudi 1ai, tiét kiém vat lidu va giam khéi luong
xe (Hinh 1).

//:'
\ _.

Hinh 1. Dang khung két cAu 2 thanh khung song song

Déi v6i khung xe theo yéu cau cudc thi s&
duogc chia thanh 2 phan:

- Phan phia trude: bao gdm phan ngudi ngdi
14i va phan mili xe dat chan, két hop 1ap dit hé
thong lai

- Phan phia dudi: bao gdm dong co va co
céu truyén luc chinh

Théng thudng phan khung phia trén dé dam

bao t6i da vé tinh ning nhod gon, don gian va dé
cho viéc ché tao vo, sau khi xong hé théng
khung 14i thi chiéu dai, chiéu rong va d6 con khi
thiét ké nam trong khoang kich thudc ciia nguoi
14i voi d6 du vé chiéu rong khong qua 5 cm, do
du vé chiéu dai khong qua 10 cm.

Phén phia du6i khung xe bao gom vi tri dit
dong co va hé théng truyén lyc. Véi dong co
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xe, khu vyc dat may ludn co cac kich thude cd
dinh. Do d6 khi thiét khung phia dudi can phai
quan tam to1 viéc tinh toan cac kich thudc bd
truyén xich cua xe, sao cho kich thudc dugc tdi
uu hoa va dam bao kha nang lam viéc cua co
cAu truyén luc do hop sb dong co da bi cit bo.

Trong nghién clru ndy, nhém tac gid st dung
hai bo truyén véi mot banh ring trung gian dé
vira dam bao ty sd truyén cho xe, vira dam bao
két cdu nho gon.

2.2.1.2. Tinh todn bé truyén xich

Hinh 2. B truyén xich s6 1

a. Tinh todn cdc hé sé diéu kién sir dung xich

K =Ko0.Ka.Kge.Ko.Ke. Ky (1)

Ko - hé sd xét dén anh huong cua vi tri bo
truyén: khi dudng ndi hai tdm dia xich hop voi
dudng nam ngang mot goc nhé hon 60° thi Ko
=1

K. - hé s6 xét dén anh huong cua khoang
cach truc hay chiéu dai xich, xich cang dai thi
s6 1an dn khop ciia mdi mat xich trong mot don
vi thoi gian cang it, do do xich s& it mon hon.
a=30-50)p.dodoK.=1

Kae - hé s6 xét dén anh huong cua kha ning
diéu chinh luc cang xich: néu truc didu chinh
duoc thi Kgc=1

K - hé sb xét dén diéu kién bdi tron: néu
boi nho giot Kn =1

K: - hé s tai trong dong: néu tai trong co

vadapthi K, =1,2-1,5

Kiv - hé s xét dén ché d6 1am viéc: 1am viéc
mot ca bang Kiy= 1

b. Tinh céng sudt tinh todn P,

Pi=K.K.KuPI/Kx < [P] (2)

Trong d6: P - cong suat tinh toan

[P] - cong sudt cho phép ctia bo truyén mot
day co6 budce P

K. = hé s ring dia xich.

K. = Hé s6 sb6 vong quay, gia tri noi cho
trong bang 2.

Kx - Hé sd xét dén s day xich x, néu x
=1,2,3,4 thi K« tuong Gng s béng: 1; 1,7; 2,5;
3 (Nguyén Hitu Loc, 2009).

c. Kiém tra sé vong quay t6i han

Tra bang 1, ta tim s6 vong quay voi budc
xich gidi han.

Bang 1. Gia tri giéi han buéc xich p, theo s6 vong quay n; (Nguyén Hitu Ljc, 2009)

S6 vong quay, (vg/ph)

- Xich con lan Z,>15 1250 1000 900 800 630 500 400 300
- Xich ring Z,>17 3300 2650 2200 1650 1320 - ] _
?I:I‘I’:) Xich [Pclmax ¢ho phép 1) o ser 1905 254 3175 381 4445 508

d. Xdc dinh van téc trung binh V cua xich

Ta c6 cong thire tinh nhu sau:
— nl'pC'Zl (3)
60000

. L 1000P
Luc vong ¢6 ich: Fi=—""=

e. Tinh toan kiém nghiém budc xich.

3| TLK
P.>2,82. /—Zl.[PO].Kx 4)

Py: Ap suit cho phép

f. Chon khoang cach truc so bo.
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* Xac dinh 55 mat xich:
X =28, 71472 +[ZZ - 21]2'2
g 2T a
* Xdc cﬁnh chiéu dai xich:
L=P.X (6)
* khoang cach truc a:

)

a=0,25. P [X -212;2%
Joo B g iy (7)
g. Kiém tra xich theo he s6 an toan.

s=—2—>[S] (8)

F1+Fv+FO0

7Z2-171

Trong do:

- F1 = Ft

- Fy = qm.v?

-Fo=Kr a. qm. g

K- hé sb phu thudc vao d6 vong cua xich.

S6 lan va dap cua xich trong mot giay:
4v _ 4nl.z1l.Pc

h. Tinh lyc tac dung lén truc theo cong thirc:
Ft = Km.Ft (10)

Km - hé sb trong luong xich.
* X4c dinh cac kich thude bo truyén:

Puong kinh vong chia:

- Banh din: d, = 222

- Banh bi dan: d; = —

Puong kinh vong dinh:

- Banh dan: du == (Zi +2)

- Banh bi dan: d == (Z:+2)
2.2.2. Thiét ké hé thong lai

Déi voi hé thong 14i xe tiét kiém nhién liéu
tham du cudc thi lai xe sinh thai can yéu t6 nho
gon, co cAu don gian, d& ché tao, khbi luong
nho, dé bd tri trén khung va hoat dong mot
cach hi¢u qua on dinh, do d6 & day ta chon loai
co cau lai hinh thang dién hinh véi nhitng vu
diém dam bao cac yéu té trén (Hinh 3) (Ding

T
Pc.Z2

isz Pc.X.60 ©)
Quy, 2001).
C D
[ o
O
C D)

Hinh 3. Ciu tao co ciu li hinh thang

Khi thiét ké hé thong 14i ta can quan tim toi
dam bao cac yéu td vé ty sd truyén trong co
cau:

- Ty sb truyén co ciu lai i, trong xe tiét
kiém 12 loai don gian st dung khép ndi nén ty
s6 nay khong thay doi.

- Ty s6 truyén ciia dan dong 14i iy trong cac
co cAu hién nay nam trong khoang iq = 0,85 +
1,1.

- Ty s theo goc cua hé thdng lai i, dugc
tinh theo cong thitc sau: ig = 1e. ld

- Ty s truyén lyc hé théng 1ai hién nay
khong dugc qua lon, ban kmh tay 1a1 thuong
khoang 15 cm, gid tri ty sO nay nam trong
khoang 100 + 300 (Truong Manh Hung, 2006)

Khi x4c dinh xong cac ty sd truyén trong co
cAu l4i ta tinh cac diéu kién lién quan dén vi tri
banh xe trong co cau:

- Piéu kién khong trugt khi quay vong, luc
nay cac duong thang di qua truc banh xe phai
cit nhau tai 1 diém, diém nay (diém O) duogc
goi 1a tdm quay tuc thoi (Hinh 4).
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Hinh 4. Piéu kién khong trugt khi quay vong

- Goc Camper dac trung goc nghiéng banh
xe d6i v6i duong vudng goc mat dudng. trén
duong dep do phang cao, it gd ghé thuong dat
goc chuan dén gia tri gan 0 (Lé Van Thai va
cong su, 2014).

durdmg thang dimg

- Géc Castes didc trung goc nghiéng vé phia
trudc hodc sau truc xoay ding hay duong
thang duing nhin tir canh xe. Do xe tiét kiém
chay phan 16n trén dudng thang nén chon goc
c6 gi tri duong tién vé 0 (Hinh 5).

truc xoay dimg

Hinh 5. Goéc dat Caster

- Géc nghiéng ngang chét chuyén hudng
Kingpin, dac trung gitra truc xoay va duong
thang goc v6i mit duong khi nhin vao dau xe.
Thuong khi thiét ké goc nay c6 thé tang 1én dé
giam bét luc 131 cho xe di chuyén xoay d& dang
hon (Nguyén Trong Hoan, 2020).

- P6 chum dau cua xe, dic trung do 1éch
ctia phan trudc xe nhin tir trén xudng. khi thiét

ké xe sinh thai, dia hinh dep chon gia tri c6 do
chum mang gia tri duong.

- Goc quay vong la goc cua banh xe phia
trudc bén phai hodc trai khi quay vong. Véi
gdc quay cua cac banh xe bén phai va trai phu
hop voi tim quanh bén banh lam d6 6n dinh
cua xe chay trén duong vong s€ tang Ién (Luu
Vin Tuén, 2020).
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3. KET QUA VA THAO LUAN
3.1. Két qua va thao luian khung xe
3.1.1. Két qud thiét ké khung xe

St dung cac két qua tinh va phan tich nhu
da d& cap o trén ap dung cho thiét ké cu thé
nhu sau:

Vé6i phan phia trudc xe chon gia dinh véi
nguoi ngdi i co chiéu cao 1,65 m va c6 cin
ning 13 55 kg, ddy 1a chiéu cao va can ning
trung binh ctia nguoi Viét Nam.

Vé6i phan khung phia dudi: bao gdbm dong

CO Vi ¢co chu truyén lyc. Do dong co co kich
thude 1a khong doi, voi bo truyén xich ¢ day
nhém tac gia chon co cau truyén luc ¢ ty sd
truyén 16n hon 1, muc dich gitip xe khi hoat
dong co cAu ¢6 loi vé luc, xe c6 thé di xa hon
v6i ciing mot luc cung cap.
Thong s6 dau vao cho cac banh ring nhu
sau:
Z1=14;
Z>=36

73 = 14;
74=48;

Vi cac thong so trén ta ¢6 két qua tinh todn nhu sau:

B¢ truyén so 1

B¢ truyén so 2

K =12

P: =8,6 (kw)

nm=2650 v/p

V=9m/s

F:=1000. 6,12/9 =680 N
P.=15,875 mm

X =86 mit xich

a=481 mm

$=29,16 > [S] =19,8
=264 <[i] =30

Fi= 782 N

d; =70,7 mm
d> =182 mm
da1 = 80,9 mm
da2=192 mm

K=1

Pi=9.2 (kw)
nm- 1000 v/p
V=35m/s
Fi=1748,6 N
P.= 15,875 mm
X =81 mit xich
a=387,35 mm

s=12,75 = [S] =10
1=10,9<[i] =30
Fi=2011N

d; = 70,7 mm
ds=242,6 mm

daz = 80,9 mm

das = 252,7 mm

Véi cac két qua trén sau khi dugc thiét ké cho ra mé hinh khung xe (hinh 6):

~N

4-‘ 387.36 1»431.35
i
= Il |l

LN 1l

270.00

i

10800 -

2686.00

2993.09

j=—38.00

b———580.00——=f

5000, 00 ~=

|~430.q: -+
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Hinh 6. M6 hinh khung sau thiét ké, tinh toan
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3.1.2. Kiém nghiém hé thong khung xe trén
phéan mém Inventor.

Pé kiém nghiém két cau khung, tac gia su
dung phan mém Autodesk Inventor dé thiét ké
md hinh, phan tich kiém tra tmg suat va diéu

kién bén cua khung xe. Cin ctr vao két qua tinh
todn va kich thudc cua nguoi 1ai, mo hinh 3D
khung xe dugc xdy dung trong Inventor nhu
(hinh 7).

Hinh 7. M6 hinh 3D khung xe tiét ki¢ém nhién liéu

Str dung thong sd ban dau nhu: tong khi
luong gia dinh 1a 75 kg, trong d6 nguoi lai 1a
55kg. Trong lugng may, vo, cic bo truyén 1a
20 kg. Két qua cho thiy thiy tmg suét cua
khung nam trong khoang mau xanh, twong tmg
la khoang uimg suét dat gia tri tor 35,39 + 53,08
Mpa, déu nho hon gidi han bién dang dan hdi

cua vat liéu thép str dung. Chuyén vi 16n nhat
xuat hién véi gid tri 13 0,41 mm, gi tri nay nho
va nam trong vung gidi han (Hinh 8). Nhin
chung gia tri tng suét cuc dai va chuyén vi cua
khung niam trong gi6i han an toan bén. Do d6
chtng t6 thiét ké 1 hoan toan chinh xac va kha
thi khi di vao ché tao thyc tién.

Hinh 8. Két qua kiém nghiém két cAu ciia khung xe
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3.2. Két qua va thio luin hé thong lai

Vi viéc hé théng lai duogc gén truc tiép trén
khung xe do do6 kich thudc cua lai xe phai dya
theo kich thudc ciua khung xe.

D6i voi cac gia tri cia hé thong lai duogc
chon theo cac théng sd sau:

- Ty sb truyén co ciu 14i i, trong xe tiét
kiém 1a khong thay doi.

- Ty s6 truyén cua dan dong lai trong
khoang iq = 0,85 +~ 1,1.

- Ty sb theo goc cua hé thong lai iy duoc
tinh theo cong thitc sau: ig = 1e. 1d

- Ty sb truyén lyc hé thdéng lai nim trong
khoang 100 + 300.

- Goc camper chon gia trj gan 0.

- Goc Castes chon goc c6 gia tri duong tién
vé 0.

- Goc nghiéng ngang chdt chuyén huéng
Kingpin 16n hon 1 (Nguyén Trong Hoan,
2020).

- D6 chum déu ciia xe mang gia tri duong.

T nhitng phan tich trén hé théng lai co
dang nhu hinh 9.
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Hinh 9. Co ciu lii xe sinh thai

3.3. Két qua vao thao luin mé hinh khung
xe va hé thong li

Sau khi tinh toan, thiét ké mo hinh khung va
hé théng 1ai dwa trén co s 1y thuyét sau do
duogc kiém nghiém tinh kha thi bang phan mém
Inventor chuyén dung, nhém tac gid

pham di vao ché tao thic té (hinh 10).

Mb hinh khung va hé thdng l4i sau khi hoan
thanh da dugc dua di du thi trong cudc thi “Lai
xe sinh thai — tiét kiém nhién liéu Honda
20207, véi két qua dat 310,698 Km/I xing, xép
thir 13 trong tong s6 271 doi thi.

Hinh 10. M hinh khung — 14i sau khi ché tao
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4. KET LUAN

DPbi voi khung xe, bai bao di trinh bay
phuong an thiét ké khung xe phuc vu cho cudc
thi 14i xe sinh thai — tiét kiém nhién liéu do
cong ty Honda t6 chire, cac thong s tinh toan
duoc sau khi thiét ké dugc dua vao kiém
nghiém bing phan mém Inventor, day 14 phan
mém duoc str dung rong rai trong cic cong ty
co khi hién nay, da cho ra két qua kha thi dam
bao bd bén tng suat (35,39 = 53,08 MPa) va
d6 dich chuyén gia dinh khi xe chuyén dong
(0,41 mm) day la vang mau xanh an toan cua
phan mém, diéu dé cho thiy tinh ding dn cua
phuong an thiét ké.

Dbi v6i hé théng 1ai, hé théng nay duogc
thiét ké dua trén co so 1y thuyét cua thiét ké
tinh toan 6 t0, cac thong sd chinh cua hé thong
ty sd truyén dan dong lai ndm trong khoang
0,85+ 1,1, ty ) truyén Iuc hé théng lai khoang
100 + 300, goc Camper chon theo gia tri gan 0,
goc Caster ¢ gia tri gan 0, d6 chum dau xe
mang gid tri duong... da dugc chon dam bao
tdi wu va an toan cho xe khi hoat dong trén
duong dua cua cudc thi 1ai xe sinh thai — tiét

ki€ém nhién li¢u Honda. Kich thudc va goc
danh lai duoc can chinh phu hop vdi kich
thude khung xe va goc danh lai tdi da cua cudc
thi 1a 30 do.
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RESEARCH, DESIGN AND CONSTRUCT VEHICLE FRAME, DRIVING
SYSTEM FOR FUEL - EFFCIENT VEHICLE IN HONDA ECO MILEAGE
CHALLENGE

Nguyen Ba Vu!, Tran Cong Chi', Tran Van Tung'

"Vietnam National University of Forestry

SUMMARY

Fuel-efficient vehicles are a trend in the future with a lot of specialized researches. Two of the key components
to the performance of this vehicle are the chassis and steering system. The article introduces an overview of the
frame and steering systems. Based on that, analyzing, selecting, and giving the best method to design the frame
and steering system for fuel-saving vehicles to participate in fuel-saving race contest organized by Honda
company. The frame and steering systems are designed and tested by the Autodesk Inventor software based on
the hypothetical driver's size, weight and frame structure size. After doing calculations, the trapezoid-shaped
steering mechanism is used for the vehicle with the advantages of easy manufacture with light weight,
convenient layout on the frame, and stable performance. The results of the analysis show that the proposed
vehicle's chassis and steering system have met proposed onset targets.

Keywords: fuel — saving chassis system, fuel — saving driving system, fuel — saving vehicle, Inventor.
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