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TOM TAT

Bai bdo trinh bay két qua nghién ciru, thiét ké, ché tao méi “Thiét bi lam sach truc tiép kim
phun trén ddng co dot trong” ting dung trén déng co phun xang dién tir. Thiét bi lam sach truc
tiép kim phun trén déng co dot trong két hop véi nhién liéu lam sach dé xudt méi cho phép rit
ngdn rdt nhiéu thoi gian bdo dwéng dong co (khéng can thao roi kim phun ra khéi dong co).
Thiét bi vdn hanh an toan va chinh xdc, mang tinh hiéu qua rét cao. Day la thiét bi méi dwoc
ché tao & Viét Nam két hop duwoc tién b maoi vé cong nghé ky thudt dién - dién tur va cong nghé
théng tin, gop phdn giam phat thai 6 nhiém méi truong, c6 thé img dung cho déng co xdng,
Diesel ldp trén 0 16 con (du lich) dat Tiéu chuan EURO 2. Két qua nghién ciru c6 thé dp dung
ngay vao thuwc té ché tao véi gid thanh ré, phit hop khd nang céng nghé trong nude, rit ngan
thoi gian bdo tri sita chita déng co dot trong phun xding.

ABSTRACT

The paper presents the results of the research, the design, and the new manufacture that is the
directly cleaning eject needle equipment of the combustion engine which is used in electronic
fuel-injected engine. It combines with the cleaning proposed fuel and let shorten the maintain
engine time (no need take eject needle away the engine). The equipment operates safely and
exactly, it has high economic effects. It is new equipment made in Vietnam and it combines
with great progress of electronic and information technology that contributes to reduce the
environmental pollution. The equipment is applied for the fuel and diesel injection-engine, that
they are installed in the automobile at EURO 2 standard (European emission standards). The
result of the research could applies in manufacture reality with low cost, in accordance with
domestic ability technology, and shorten the maintain time for the fuel-injected combustion
engine.

I. GIOI THIEU va diesel, thiét bi chua san xuat & Viét Nam,
cling nhu nhién li€u stic rira cho dong co xang
chua c6 thuong mai hoa, day la diéu kién rat
t6t chung ta can nghién ciru, rat phu hop voi
diéu kién hién nay, so véi thiét bi va hoa chat
siic rira & ngoai nudc tiét kiém dugc chi phi
rat nhiéu, san pham ctia dé tai c6 thé ung dung
rong rai, hitu dung trong nganh 6 t6 Viét Nam.

Thiét bi lam sach tryc tiép kim phun trén dong
co xang, rat ngin duogc thoi gian bao dudng
dong co kiéu thu cong. Thong thudng, cir sau
mdi 20000 km can phai suc rira kim phun
nham chay sach nhién li¢u, giam phat thai 6
nhiém moi trudng...Panh gia nhién lidu stic
rira & ngoai thi trudng so voi nhién licu da
dugc nghién ctru. Noi dung nghién curu la:

Thiét bi tich hop suc rta trén dong co xing  -Tinh toan thiét ké va ché tao thiét bi lam sach
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tryc tiép kim phun trén dong co dbt trong.

-Nghién ctru chon va danh gia hon hop nhién
liéu suc rira so voi nhién liéu stc rira san ¢6 &
thi truong.

-Thuc nghiém trén nhi€u loai dong co dé danh
gia thiét bi va dé xuat ing dung..

II. KET QUA NGHIEN CUU
1. Thiét ké phan cing cia thiét bi

Ngudn dc quy: Cung cip dién ap 12V cho
toan b hé théng, dién ap 12V st dung trén 6
t6. Cau chi, roley bao v¢ cho mach diéu khién
hai bom xang DC1va diesel DC2.

Bom xing, diesel: Dan dong bom dong co
dién 12V, voi cac cuc tir nam cham vinh ctu
c6 danh dau (+) va (-), 4p sudt nhién liéu do
bom cung cép tir 2,5kG/cm? d&én 3,1kG/cm?
d6i v6i dong co xdng, va do sy khdng ché cua
bd diéu ap ciia mot sé dong co (thay thé cong
tac diéu chinh dién 4p trén mo hinh), tir 3kG/
cm? dén 6kG/cm? d6i v6i dong co diesel [4].

Hinh 2.1. Mat truwoc ciia mo hinh.
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Hinh 2.2. Mat sau cia mo hinh.
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2. Thiét ké mach diéu khién thiét bi va lap
trinh.

Mach nguf'in: (hinh 2.3)

Mach ngudn thiét bi bao gdm 2 phan: mach
nguon vi di€u khién (cap cho vi di€u khién,
LCD, LED...) va mach ngudn cong suat (kich
relay va chay dong co).
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Hinh 2.3. So 6 nguyén Iy mach nguén cho bé
diéu khién.

Thiét ké ngudn:
Yéu cau:
- Nguon 3,3V cung cap cho Vi diéu khién,
LED,
- Nguén 5V cung cdp cho LCD, va cac linh
kién khac.
- Nguén 12V dé kich relay, chay cac dong co,
nguon nay sir dung chung mass.
Thiét ké: Tinh téng dong tiéu thu phan ngudn
S5V:
Bing 2.1. Cong sudt tiéu thu ciia cdc linh kién
chung nguon 5v VDC

Dong tiéu 86 luong Téng dong
Linh kién )

thu/llinh kién | linhkién | diéntiéuthu
1.Vi diéu khien 150mA 1 150 mA

STM32F103RCTé
2. Opto (phan Led) 15mA 2 30 mA
3.Led don 10 mA 5 50 mA
4. 1LCD 16*4 30mA 1 30mA
5. Transistor S0mA 3 150 mA
6. Opto (phan Transistor) S0mA 2 100 mA
8.Khac 130mA 1 140mA
Tong eéng: 650 mA

Fuse: cau chi dé bao v¢ khi bi ngan mach, qua
dong.
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D1: chéng hu hong mach do cim nguoc ngudn
DC ¢ ngd vao.

Céc tu dién dung dé loc nguén

LEDI: bao c6 ngudn vio.

* Phan ngudn cong suét 1a ngudn 12VDC dé
kich cac Relay va cung cap ngudn cho cac
dong co.

Mach vi diéu khién: st dung vi diéu khién
STM32F103RTC6. Vi dicu khién st dung
thach anh ngoai 8MHz, mach Reset murc thap.

Mach LCD, niit nhin (hinh 2.4, 2.5)

Mach LCD (hinh 2.4): Mach LCD st dung
LCD character 16 x4 d¢ hién thi nhitng menu
chitc nang cho mach diéu khién. LCD nay
dugc két ndi dén PORTC ctia vi diéu khién
theo so do nhur trén. Diéu khién LCD nay theo
phuong phéap 4 bits data (c6 2 cach 1a 8 bits
data va 4 bits data)

STM 32F103x6
Hinh 2.4. Mach LCD thiét ké va ché tao.

Ro le bao vé

Hinh 2.5. Man hinh hién thi mach LCD.

Mach niit nhan

Bao gdm 6 nut nhin duoc két ndi dén PORTB

ctia vi diéu khién. Cc niit nhan nay duogc ding
cho viéc cai dat ché dd cho mach diéu khién
(DC1, DC2, START, STOP, UP, DOWN:
chon dong co — chinh thoi gian — khéi dong
(hoac dung).

3. Luwu do thuét toan (Xem hinh 2.6).

4. Nghién ciru chon nhién li¢u sic rira
Ngoai tat ca hoa chat stic rira lam sach kim phun
da co6 trén thi truong “FUEL INJECTION” do
My san xuat, chiing t6i da nghién ctru tim ra
hai loai nhién li¢u Toluen, Acetone pha tron
v6i nhién liéu xdng theo ti 1€ thuc nghiém,
dung dé stc rtra tryc tiép kim phun dong co
dat hi¢u qua tot.

a.Thanh phan nhién liéu Acetone
CH,-CO-CH, + H, --> CH,-CH(OH)-CH,

Acetone kho bi oxy hoa vi cac gdc hydrocacbon
da can tro khong gian. Tuy nhién, né c6 thé
bi oxy hoa boi dung dich thude tim dun noéng
v6i axit sunfuric tao ra hén hop cac axit
cacboxylic.

Phan tmg & gbc hydrocacbon:
CH,-CO-CH,+Br, -->CH,-CO-CH,Br+HBr

Phan tng xay ra khi dung brom khan va c6
xUc tac axit acetic dun nong tao chat de chay.
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Hinh 2.6. Luu do thudt todn mach diéu khién.
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b. Thanh phin nhién li¢u Toluen

(Xem chuong 2, [5]).

Téng quan va thudc tinh nhién lidu cho trong
bang 2.2.

Bing 2.2. Thanh phan nhién liéu toluen

Toluen

3&:\; W

Téng quan
Danh phap Metylbenzen
Penylmetan
Tén khac Toluen
Toluol
Cong thurc hoa hoc C H,
Phan tor gam 92,14 g/mol
B2 ngodi Chat lon‘g khong
mau
Thuoc tinh
Ty trong va pha 0,8669 g/cm?, long
AT .| 0,053 g/100ml (20-
D6 hoa tan trong nude 25°C)
C6 thé tron 1an hoan
Trong etanol .
toan
Tinh chat D@ chay

Gia thanh cua nhién liéu acetone va toluen:
30. 000 VND/500ml Acetone
30. 000 VND/500ml Toluen

Sau nhiéu lan thir nghiém trén cc dong co 4
XL phun xing cho thdy c6 thé pha tron xing
v6o1 Acetone va Toluen theo ty 1€ nhu trong
bang 2.3 1a hop 1y nhét, sic rira kim phun
sach. Sau khi stic rira kim phun 25 phut, nhién
liéu hoan toan, dap ung Tiéu chuén EURO 2.

Bang 2.3. Ty lé nhién lieu suc riva kim phun

TT | Nhién liéu Tilé Théi gian Téc ds Ghi chi
siic rira daéng co
xang(v/ph)

1 Xang 11it Tron lan,

i trude khi
2 Acetone 30ml 25 phat 200-1100 .

do vao may

3 Toluen 35ml sic ria.
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III. KET QUA THUC NGHIEM

Sau khi nghién ctru ché tao thiét bi lam sach
tryc tiép kim phun trén dong co va nhién lidu
stic rira Toluen - Acetone, chung toi da tién
hanh thir nghiém danh gia dé so sanh voi nhién
li¢u suc rua trén thi truong. Thyc nghiém da
tién hanh trén nhiéu loai dong co xang, két hop
v6i may do thanh phan khi thai HESHBON-
HG.520, kiém tra muoi than bam trén bugi,
thanh phan khi thai. Qua trinh thuc nghiém
dugc thyc hién tai PTN Dong co Pét trong
DHBK TP.HCM, Tram Ding Kiém PTCGDB
50018, Truong PH Tran Pai Nghia.

1. Giéi thiéu thiét bi do khi thai HESHBON
- Model HG 520

Hinh 3.1. Thiét bi do khi thai HG 520.

2. Thye nghiém thiét bi siic rira kim phun
trén xe tai nhe SYM model 2010

Thir nghiém trén xe SYM da thyc hién tai
Phong Thi nghiém Trong diém Pong co ddt
trong DPHQG, tai Pai hoc Bach Khoa TP. Ho
Chi Minh, st dung thiét bi stc rira kim phun
tryc tiép kim phun va do dac thanh phan khi
thai dong co dugc tién hanh véi thiét bi (c6
thuc hién quay video).

a.Thanh phin nhién lidu stic rira (xem bang
2.3)

Str dung thanh phan nhién lidu nhu bang 2.3
dé stic rira cho dong co SYM phun xing trén
duong dng nap.

b.Két qua do thanh phan khi thai
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3. Thue nghiém thiét bi stc rira trén dong
co0 TOYOTA- D4 model 1997

Thuc nghiém duoc tién hanh CT TNHH 6 t6
Minh Hiung (PH Tran Pai Nghia TPHCM)
cling v6i viée st dung thiét bi do khi thai
HESHBON - Model HG 520. Thir nghiém ap
dung cho hai dong co TOYOTA D4 c6 thong
s6 k¥ thuat va hién trang 1am viéc nhu nhau
(mudi than, thanh phan khi thai nhau). Thir
nghiém dong co dau dung hoa chit 1am sach
kim phun FUEL INJECTION, dong co thir hai
dung nhién li€u lam sach mai.

a. Gi6i thiéu héa chit sic rica FUEL
INJECTION (My¥)
Thanh phan héa chét pha trén véi xing theo
chi dinh (bang 3.1), gia 60.000 VND/ sp
(330ml). (hinh 3.4)

Bdng 3.1. Ty I¢ nhién li¢u suc rica kim phun

Hinh 3.2. Thanh phan khi thdi truée khi
suc riea kim phun.

Hoa chit Ti 1é pha tron Thoi gian Tée dé dong co

(v/ phiit)

Fuel Injection 30 ml/5 litxang | Dong co van hanh 900-1100
Hinh 3.3. Thanh phan khi thai sau khi sir dung hét hién it
thiet bi va nhién liéu suc rira moi.

Sau khi dung thiét bi va nhién liéu lam sach
moi da khong con mudi than bam trén bugi
(mau déng, hinh nghiém thuc té trén bugib
Mudi than trén dau bugi da dugc lam sach,
dong co phun nhién liéu trén dudng dng nap,
qua trinh chdy hoan toan hon.

Hinh 3.5 a. Héa chdt Fuel Injection.
b. Két qua do dwoc thanh phan khi thai

Hinh 3.4. Mugi than sau khi su dung thiét bi va \
ca ea A Hinh 3.5. b. Thanh phan khi thadi sau khi suc rua,
nhién liéu suc rira nghién ciru.

sir dung héa chdt Fuel Injection.
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Hinh 3.6. Thanh phan khi thai sau khi sir dung
nhién liéu suc rica da dwoc nghién cieu.

Két qua kiém nghiém thue té trén bugi

Sau khi kiém nghiém thanh phan mugi than
trén bu gi dong co D4, 16p mudi than giam
nhiéu so véi hoa chét stic rira thi truong. Luu
y dong co D4 1a loai dong co phun xdng truc
tiép (DI) c6 hé sb 1 twong ddi nghéo, cling nhu
két qua thanh phan khi thai sau khi suc ria
giam nhiéu, dot chay nhién liéu hoan toan hon.

b) sau khi suc ria

a) truoc khi suc ria
Hinh 3.7.Mudi than bam dau bugi truoe, sau khi
s dung thiét bi va nhién liéu siic rira.

Dé d& so sanh hiéu qua cua thiét bi suc rira lam
sach tryc tiép kim phun va nhién liéu lam sach
tryc tiép kim phun d nghién ctru, c6 thé xem
va dbi chiéu trong hai bang 3.2.

TAI LIEU THAM KHAO
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Bing 3.2 Két qua do khi thai da thir nghiém

Thanh phan khi thai | CO | HC +
Dong co thu NO,
TOYOTA | Sau khi ding thiét b sac ria | 1,65 | 0,516
D4 -1997 | v6i FUEL INJECTION
Sau khi dung thiét bi sic rira | 1,45 | 0,470
véi nhién ligu mai
SYM Trudc lac suc rira kim 0,04 | 0,197
2010 | Sau khi dung thiét bj sac rira [ 0,03 | 0,188
v6i nhién liéu mai

IV.KET LUAN VA HUONG PHAT TRIEN

Qua két qua nghién ctu, ché tao va thuc
nghi¢m thiét bi lam sach tryc ti€ép kim phun
trén dong co xang, cho thay:

-Thiét bi lam viéc rat 6n dinh;

-C6 thé két hop véi viéc kiém tra cac bé mat
chi ti€t ctia thiét bi suc rira, kim phun dong co
v.. v ma khong anh huong;

-Str dung nhién li€u stc rira méi nghién cliru
¢6 hi¢u qua cao, giam nong do CO, HC, NO_,
nhién li¢u chay hoan toan, gidm mudi than
trén dau bugi.

-Tiét kiém nhién liéu dang ké.

Hudng sap t6i can:

-Nghién ctru mo6 hinh hoa qua trinh hoa tron
va chéay doi véi nhicu loai nhién li€u dong co
dot trong va phan tich 16p mudi than trong
buong chdy dong co xang.

- Hoan thién va sém thuong mai hoa két qua
nghién ctru thiét bi va nhién liéu stc rira ddi
v6i dong co xang vao thuc té sira chira 6 t6 &
Viét Nam. Thiét bi nay ciing rat hitu ich cho
cong tac dao tao tai cac truong k¥ thuat.
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