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A DESIGN OF FUEL CONTROL UNIT FOR ECO VEHICLE ENGINES

Nguyén Trong Thic
Truong dai hoc Su pham Ky thugt TP.HCM, Viét Nam
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TOM TAT

Gidi phdp diéu khién phun nhién ligu la gigi phap hiéu qud nhdt cho viéc thiét ké 1 chiéc

xe tiét kiém nhién liéu khi ma gidi phap thiét ké co khi hién nay gan nhw dat dén bdo hoa. Bai

b&o nay sé trinh bay két qua nghién cizu va ché tao mach diéu khién phun nhién liéu (ECU)

chuyén cho 2 cugc thi xe Honda EMC va Shell ECO-marathon dueoc té chite hang ndm. Mach

diéu khién duwoc thiét ké va ldp trinh ding Arduino MEGA, cac cam bién va bé chdap hanh

ding thiét bi ¢6 san cua xe théng dung trén thi trieong. Mach ciing cho phép thay déi ban do

phun xdng va ban do géc danh lira dé diéu khién phu hop véi xe ECO, dong thoi hién thj cac

thdng tin can thiét gilp tai xé dé dang quan sdt va diéu chinh trong qué trinh thi dau. Ung

dung nay givip cdc dsi c6 thé tinh chinh tly theo thiét ké cia minh va théng tin hién th; gidp
qud trinh thi ddu dwoc don gian Va toi wu hon.

Tir khoa: Honda EMC; Shell ECO; ECU; Arduino Mega; ban do phun xdng; ban dé goc
ddanh lira.

ABSTRACT

Nowadays, solution of fuel injection is the best way for design of fuel economy vehicle
while mechanical improvement has almost reached its limit. This article shows result of the
research and making the fuel injection electronic control unit (ECU) used for two annually
contests named Honda EMC and Shell ECO-marathon. The control circuit is designed and
coded with Arduino Mega, sensors and actuators equipped in popular cars. The circuit also
allows users to change the fuel injection map and the ignition timing map to suit ECO vehicle,
its necessary data help driver to have better seeing and adjusting during contest time. This
permit contestant teams to modify base on their design and showed data can help contest
process become more optimized and simply.

Keywords: Honda EMC; Shell ECO; ECU; Arduino Mega; Fuel injection Map; Ignition
timing Map.

1. DAT VAN PE Trén thé gi6i hién nay, viéc ché tao ECU
diéu khién ciing duoc cac hing dau tu va
thuc hién rat nhiéu. Hing ECOTRONS [1]
cling da gi6i thieu mot ECU diéu khién cho
dong co ¢ nho “Small Engine ECU”. ECU
nay c6 thé st dung cho cudc thi xe ECO
nhung theo dénh gia thi chua phu hop dé gan
trén dong co xe ECO vi nhithg khac biét
trong thiét ké va van hanh gitra xe gin may
va xe ECO. ECU nay ciing khong c6 hién thi
thong s6 didu khién khién qua trinh van hanh

Hién nay, 2 cugc thi xe Honda EMC va
Shell ECO-marathon duoc t6 chirc hang ndm
nham tim kiém nhiing giai phap thiét ké dé
tiét kiém nhién liéu, giam 6 nhiém moi
truong. Cac giai phap bao gom ca co khi va
dién tir. Tuy nhién, giai phap vé& co khi gan
nhu bdo hoa hoic bi gisi han vé cong nghé.
Vi vay, giai phap diéu khién dién tir dugc &p
dung triét dé gilp xe van hanh dang ché do
va tiét kiém nhién liéu hon.
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nén kho kiém soat. Hoic mot cong ty chuyén
ban hé théng phun nhién liéu duoc xem la
thiét ké chuyén dung cho xe ECO: c¢6 man
hinh hién thi va diéu chinh duoc cac théng sd
la FC-DESIGN. Tuy nhién, hé théng dong co
phai duoc diéu chinh lai dé phd hop mach
diéu khién nay. Ngoai ra, dé twong thich hon
can phai mua thém cac thiét bi di kém nén
gi4 thanh khé cao. Con nhiéu hang khéc nira
cling thiét ké hé thdng phun xing twong tu
nhung cling chua phu hop cho cudc thi xe tu
ché nay.

Vi vay, nhom thiét ké da nghién ctu va
ché tao mach c6 thé diéu khién, hién thi va
van hanh ddy du céc ché do phu hop cho
dong xe tu ché nay. Mach khong nhiing gidp
thay doi dir liu dé diéu khién toi uu cho
dong co xe ma con hd trg cho tai xé co thé
lya chon va diéu khién trong sudt qua trinh
thi dau.

2. THIET KE HE THONG
2.1 So d6 khéi hé thong
INPUT OUTPUT

CKP —>

N
IAT —>

<— Bluetooth

> LCD

ECT N —> Kim phun

SPD —> —= Panhlla
Tay ga —> Budmga
ON ——>

OFF |——> l '

Diéu chinh ——>

Hinh 1. So d@6 khéi hé thong thiét ké

Cam bién CKP: xé4c dinh vi tri truc khuyu va
SO vong quay dong.

Cam bién TP: xac dinh d6 mé caa buém ga.
Cam bién IAT: xac dinh nhiét do khi nap.
Cam bién ECT: xac dinh nhiét do dong co.

Cam bién SPD: xac dinh toc do xe.

Cam bién Tay ga: xac dinh vj tri tay ga tai xé
dang dieu khién.

NGt ON: nhan nat dé khai dong co.

NGt OFF: nhan nat dé tit dong co.

Nut Piéu chinh: nhan nut d& chon théng sb
can dieu khién, xoay dé diéu chinh dir liéu.

Modul Bluetooth: truyén va nhan dit ligu
giao tieép tir may tinh hoac dién thoai.

Modul LCD: hién thi cac thdng tin cua xe khi
dang van hanh hoac thdng so nguoi dung
dieu khieén.

Kim phun: dung diéu khién luong nhién liéu.

Danh lira: dung diéu khién goc danh lira sém
va goc ngam.

Buém ga: motor dung diéu khién géc mo
budm ga.

2.2 So dd mach thiét ké
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Hinh 3. Mach chinh xung SPD
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Hinh 4. Mach dém ngd vao cac tin hiéu
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Hinh 5. Mach xi¢ Iy, diéu khién va giao tiép

Mach xtr Iy chinh dung board diéu khién
Arduino MEGA véi chip xi ly chinh la
ATmega2560 [2] va duoc lap trinh trén phan
mém Arduino IDE [3].
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Hinh 9. Mach in lop dudi
2.3 So d6 mach thuc té

Hinh 10. Mach sau khi gia cong
3. CAITAO, THU NGHIEM
3.1 Caitao 1 sé chi tiét

Pé dat dwoc cic didu khién t6i wu va
dam bao phat trién chay tu dong, sau khi tim
hiéu cac hé thdng trén xe may phun xang [4],
nhém nghién cau cai tao lai dong co tir 1
dong co Honda Wave ding ché hoa khi kiéu
cii. Céc chi tiét chinh can cai tao nhu 1a:

a) Cam bién CKP [5] la cam bién _quan
trong dé mach nhan vi tri piston va do toc do.
bé dam bao dd chinh xac va dap tng nhanh,
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nhom thiét ké dia quang 12 xung khyyét 3
xung két hgp mach nhan gia ré pho bién trén
thi truong nhu hinh 11,

Hinh 11. Ché tgo va lap dat cam bién CKP

~b) Hong gid tich hop kim phun va cam
bien Vi tri buém ga duoc thay cho b6 che
hoa khi, bom xang ciing duoc lap thém vao ¢

£
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Hinh 12. Hong gié va bom xdng diroc ldp
dat

¢) Mot motor servo dugc thiét ké thém
vao dé diéu khién buém ga ma khong can
dung day cap dam bao ché d6 diéu khién
duoc linh dong va co6 thé phat trién chay tu
dong trong khi thi d¢au, nhu hinh 13.

Hinh 13. Motor servo ldp dat dé kéo buém
ga

3.2 So dd diu day hé thong
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Hinh 14. So do ddu day mach véi cam bién
va bg chap hanh

Sau khi cai tién thiét ké lai mot sé chi
tiét trén dong co Honda Wave nhu gan cam
bién CKP loai cam bién quang gié ré, d6i ché
hoa khi thanh hong gi6 c6 kim phun va thém
motor servo diéu khién buém ga. Mach da
hoat dong diéu khién cho phép dong co nd.
Song song d6, mach hién thi chi tiét cac
thong tin vé hé thong dong co va xe dang van
hanh trén LCD, hoac App Android trén dién
thoai hodc phan mém trén may tinh.

3.3 Piéu chinh va hién thi LCD

Mach giao tiép véi LCD qua chuan 12C.
Tai xé s& c6 1 nat nhan va xoay thdng minh
dé c6 thé thay doi cac thdng sb cai dat, thong
tin cam bién hoic trang thai van hanh diéu
chinh s& hién thi 1én LCD nhu hinh 15.

Hinh 15. Man hinh LCD hién th;
Céc thong tin hién thi trén LCD:

1. Ché 46 AUTO-NORM.

2. Ché d6 chay test hoic thi du.

3. Pang khdi dong, dang chay, dang tat.
4. Pang phun xang (X) va danh lua (L).
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5. Toc do dong co.

6. Tc do xe.

7. Dién ap 4c quy.

8. Ty & diéu chinh xang cua tai xé.

9. b6 moé buom ga.

10. Goc danh lua sém.

11. Thoi gian phun.

12. Nhiét d6 dong co, nhiét do khi nap.

3.4 Cai dat va hién thi thong tin ding App
dién thoai

Dé hién thi rd rang va truc quan, nhom
lap trinh thém 1 App cai dat trén dién thoai
Android, théng qua bluetooth cho phép cai
dat cac thong sé cho mach khi thi dau nhu: ty
1& nhién liéu, vi tri cam chiing khi test va khi
thi dau, toc d6 giéi han max-min dé canh bao
tai xé hoac ding cho khai dong xe tu dong
trong thi dau, khoang cach xung téc do xe va
goc danh lira sém ban dau. Cac thong sé hién
thi va cac ndt lya chon ché do thi twong tu
trén LCD. Giao dién App nhu hinh 16:

Da chon Bluetooth

Théng bao: 29
READ WRITE SAVE — STOP —
| Gia trigoi y - |

12.5 v 6 1sc
70 oC 70 oC
Auto 1 IsCtest | B
‘tyle RUN 70 bu ST 20
1SC run 6 ISCtest ©
SP min 30 SPmax 60
‘mmXung 200 bulLua o

Hinh 16. Giao di¢n hién thi trén dién thogi

3.5 Thiét 1ap nang cao ding phan mém
méy tinh
Dé thiét 1ap cac chuc ning nang cao,
nhom da 1ap trinh mot phan mém cai dit trén
may tinh giao tiép véi mach qua bluetooth
cho phép nguoi dung cai dat tit ca chac nang
c6 thé.

-
fewe g Ot | @i DULIEU HIEN HANH -
@) [pn] [ | e <

e e iy et
@ity ]
— &

Paittia
2 5
f I | =
| B [ua]| @ wsl_
- i
sn

ST

=

—

=

Hinh 17. Giao dién cai dat cac thong sé
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Hinh 18. Giao dién chizc nang hién thj va
lveu triv

Giao dién trén may tinh gidp hién thi
thdng tin chi tiét va gidp nguoi thiét ké diéu
chinh phi hop véi thiét ké ciia dong co va xe.
Phan mém nay c6 thé ding cho diéu chinh va
chay thir nghiém trong qué trinh thiét ké,
khong dung trong qua trinh thi dau vi bét tién
khi dé laptop Ién xe.

Ngoai c4c théng sé diéu chinh nhu trén
App dién thoai, phan mém may tinh cho phép
doc va diéu chinh ban d6 phun xing co ban
va ban d6 goéc danh lira sém co ban. Con tro
hién thi diém 1am viéc cua dong co trén ban
d6 phun xing va ban d6 danh lta gitip nguoi
ding dé dang can chinh théng sé phu hop
cho dong co tai diém lam viéc mong muén.

3.6 Thir nghiém

Mach dugc dau ndi vao mé hinh dong co
xe may Honda Wave va tién hanh cai dat
thong sd, tinh chinh céc gia tri va chay thir
d6ng co, nhoém rat ra mot s6 nhan xét:
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- Mach chay t6t, dn dinh, khéng bi nhiéu.
bay la két qua quan trong dang chu y trong
thict ke.

- Mach giao tiép hién thi LCD dap ung
du nhanh dé quan sat, tuy nhién néu thuc té
thiét ké dat ECU & phia sau xe va dat LCD &
phia trudc tai xé thi duong truyén LCD qué
dai va co6 nhitng vi tri di day bi nhiéu do day
cao ap danh lira. Nén khi thiét ké xe nguoi
ding can luu ¥ diéu nay dé di duong day tin
hiéu nay cho hop ly.

- Mach giao tiép bluetooth trén App dién
thoai kha 6n dinh. Diéu chinh va hién thi cac
thong sb rat chinh xac va rd rang. C6 thé thay
thé LCD dé gilp tai xé quan sét thong tin rd
rang trong qua trinh thi dau.

- Mach giao tiép bluetooth voi phan
mém may tinh ciing rat tét, ¢ thé tinh chinh
nap trinh ban d6 phun xing va danh lira tét,
dir liéu truyén da kiém soat 13i rat chit ché
nén khong c6 sai st dir liéu cai dat nay. Cac
ché d6 doc va luu trit ban d6 trén mach cling
chinh xéc va 6n dinh.

- Riéng phan thtr nghiém qué trinh chay
cua dong co Honda Wave do chua co cac
cam bién nhiét d6 nén dong co chi nd on dinh
khi d3 néng. O ché do cam ching, dong co
nod ém, 6n dinh toc do va khong c6 mui xing
du. O ché o tang toc, do chinh tiét kiém
tranh du xing nén dong co ting t6¢ & mirc do

vira, thinh thoang khi ting téc c6 nd doi.
Thuc ra, qua trinh thir nghiém nay chu yéu dé
kiém tra hoat dong mach va nhiing nhiéu
thuc té, con viéc chinh cac ban do va théng
sb cho dong thi tiy thudc vao ting loai dong
co ngudi dung thiét ké. Tuy loai xe va tai cua
xe ma ngudi ding can ¢d nhiéu thoi gian dé
tinh chinh.

4. KET LUAN

Qua qué trinh nghién cau rat dai, mot sé
phién ban dau tién da dugc tng dung trong
nhiéu nim di thi dau tai Viét Nam va
Singapore va da dat dugc nhiing thanh tich
nhat dinh. Phién ban nay da dugc tich hop
thém nhiéu tinh ning nhat gidp quéa trinh
thiét ké ciing nhu thi dau dé dang va linh
dong hon. Nhin chung, nhitng thu nghiém da
6n dinh nhung chii yéu dya vao thyc té va
cam nhan cia ngudi diung ma chua cé thiét bi
do dac chinh xac.

Trong thoi gian téi, néu chap nhan gia
thanh cao hon co6 thé thay thé vi diéu khién
ding mach arduino DUE xur ly 32 bit téc do
84MHz s€ gitp mach xt ly nhanh va manh
mé& hon, khi d6 co thé thay cam bién CKP
nhiéu xung hon gitup diéu khién chinh xac
hon nira. Lya chon 1 dong co méi cung vai
may do xung luu trir thoi gian dai dé thu
nghiém ciing dam bao qua trinh thiét ké va
thir nghiém tin cay hon.
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