NGHIEN CU’U - TRAO BOI
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TOM TAT

Péng co phun xang truc tiép (GDI) néi bit véi nhitng wu diém vé hiéu sudt, tiét kiém nhién
liéu va diéu khién dong co hoat dong o cac ché do thong qua hé théng cac cam bién gui tin hiéu
lién tuc vé bé diéu khién trung tam ECU. Trén mo hinh co thiét ké mot bo danh 16i dong co bcfng co
khi, givip cho hoc vién, sinh vién truc tiép thong qua cdc dau hiéu hoat déng binh thuwong hodc bat
thwong ciia déng co dé chan dodn hw héng cia dong co, tir 6 dé ra phwong hieéng, bién phdp khdc
phuc hw hong. Tuy nhién, trong qud trinh khai thac bg danh 16i co khi, mét sé van dé ndy sinh ciing
nhu nhitng nhuoc diém dat ra yéu cau can phai cai tien hodc thiét ké méi mét bé danh 16i khac khdc
phuc dwoc nhitng nhiroc diém va van dé d6. Bai bdo nghién civu thiét ké nham thay thé b déanh 16
co khi thanh b danh 16i dién tir cdc cam bién trén dong co phun xang triee tiép, dap img yéu cau
phuc vu cong tac dao tao va nghién cuu khoa hoc.

Tir khéa: Dong co phun xdng truc tiép GDI; B danh 16i dién tir.
ABSTRACT

Direct Injection Gasoline Engine (GDI) stands out with advantages in performance, fuel
efficiency, and engine control through the operation of modes via a system of sensors continuously
sending signals to the central control unit (ECU). The model is designed with a mechanical engine
fault simulator, allowing students to directly diagnose engine faults through normal or abnormal
operating signs of the engine, thereby proposing solutions to rectify the faults. However, during the
exploitation of the mechanical fault simulator, several issues arose, as well as disadvantages that
necessitate improvement or the design of a new fault simulator that overcomes these drawbacks and
problems. The research paper aims to design an electronic fault simulator to replace the mechanical
fault simulator for sensors on the direct injection gasoline engine, meeting the training and scientific
research requirements.

Keywords: Direct Injection Gasoline Engine (GDI); Electronic fault simulator.
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1. PAT VAN PE

Trong nhitng nim gan day, cac hang san
xudt 0 t6 ngay cang sir dung phd bién loai dong
co kiéu GDI trén nhimng san pham ctia minh vi
tinh kinh té cling nhu kha ning diéu khién tbi
uu cua no [1], [2]. Phuc vu yéu cau, nhiém vu
dao tao, day hoc, cac co s& dao tao da duoc
trang bi mgt mo6 hinh dong co phun xang truc
tiép. Tuy nhién, trong qua trinh khai thac bo
danh 13i co khi, mot s6 van dé ndy sinh ciing
nhu nhirg nhuoc diém dit ra yéu cau can phai
cai tién hodc thiét ké méi mot bo danh 15i khac
khéc phuc dugc nhiing nhugc diém va van dé
d6. Cac van dé gip phai trong qua trinh khai
théc bo danh 18i co khi do la:

- B0 danh 16i st dung cong tac co khi,
khi déng hodc ngit tin hiéu cam bién, dong
dién bién thién dot ngdt sinh ra tir trudng gy
nhiéu cho céc thiét bi dién tir khac cling nhu
gy nhidu cho chinh cac tin hiéu tir cam bién
guri vé, 1am sai léch, anh huéng dén hoat dong
cua dong co va cac thiét bi dién tir trén xe.

- V6i bo danh 16i co khi hién tai, dé
dam bao yéu ciu nay, gido vién mdi khi thuc
hién thao tac danh 15i can dam bao hoc vién,
sinh vién khong thiy duoc hanh dong cia minh
hodc phai yéu cu hoc vién, sinh vién khong
dugc quan sat. Didu nay 1a thuc sy bét tién.

Cung v6i su phat trién cua khoa hoc,
cong nghé, viéc thuc hién cac thao tac don gian
nhu vy nén duoc thay thé bang giai phap tu
dong héa hodc diéu khién thong qua may tinh,
dién thoai hodc céc thiét bi dién tur thong minh,
vira thuan tién, gidm bat ste luc cling nhu thoi
gian thyc hién, qud trinh hoc tdp, giang day
cling tir d6 ma trd nén khach quan, tha vi hon.

2. THIET KE BQ PIEU KHIEN PANH LOI
PIEN TU CAC CAM BIEN TREN PONG
CO PHUN XANG TRUC TIEP

Bo danh 138i str dung vi diéu khién la
khéi diéu khién trung tim, c6 kha niang két ndi
va giao tiép voi may tinh, nhan 1énh tir may
tinh dé diéu khién cac co cdu chip hanh la cum
nhirng linh kién véi vai trd nhu nhitng cong tic
dong ngit co khi truyén thong. Qua nghién ctru
thuc nghi¢m trén moé hinh dong co GDI, nhém
tac gia da lwa chon phuong an str dung vi diéu
khién Arduino dé thiét ké bo diéu khién danh
16i dién tir cac cam bién trén dong co phun
xang truc tiép.

2.1. Tinh toan thiét ké, lwa chon cac linh
kién, thanh phin

a. Vi dieu khién Arduino

Sau qua trinh nghién ctu, tim hiéu
mo hinh, nhém tac gia lya chon vi diéu khién
Arduino Mega 2560. Vi diéu khién nay c6 uu
diém ndi bat 1a c6 nhiéu chan giao tiép, diéu
khién, dap Gmg duoc nhiém vu dong ngat tat ca
c4c tin hiéu cam bién trén mo hinh dong co [4].

Hinh 1. Vi diéu khién Arduino Mega 2560

b. Tinh chon nhém phan ti chdp hanh

Dé thyc hién nhiém vu dong ngit dong
dién, thong thuong str dung cac cong tac dién

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
138 TAP CHI CO KHI VIET NAM, So6 318, thang 8 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

co khi. Tuy nhién, viéc st dung cac cong tic
nay cho mo hinh dong co trén phong trang bi
nay sinh mot s6 van dé va bét tién nhu da néu.
Nhom tac gia dd nghién ciru thay thé cac cong
tac co khi d6 bang nhimg “cong tic” dién ti.
Trén thuc té, c6 nhiéu linh kién dién tir c6 thé
dap tmg duoc chtic nang nay, dong thoi, ¢ thé
diéu khién dong ngit bang cach dat mot dién ap
hodc dong dién vao no.

Transistor, mosfet hay relay, mdi loai
linh kién c6 nhitng vu va nhuogc diém riéng.
Tuy vy, cac linh kién ban dan thuong lam viéc
va chiu dugc nhitng dong dién cé cuong do,
dién ap thap hodc cong suit khong cao lam.
Trén 6 to, cac thiét bi dién su dung nguén dién
tir 4c quy hodc mdy phat dién, dién ap c6 thé
1én t61 24V va cuong do dong dién 1én tdi vai
ampe, bién dong trong sudt qua trinh sir dung.
Qua nghién ctru va tim hiéu, nhém tac gia lya
chon phuong 4an sir dung két hop ca transistor
va relay trong co cdu chdp hanh dé dam bao
vira dép tng dugc yéu cau dit ra ciia bd danh
161.

2.2. Tinh toan lya chon linh kién, xay dung
nguyén ly hoat dong

a. Transistor

Transistor c6 thé hoat dong nhu mét bd
khuéch dai hodc mot khoa dién. Dé sir dung nhur
mot khoa dién (chtrc niang dong ngat), ta phai
tinh toan, dua transistor hoat dong trong vung
bao hoa. Vi diéu kién nay xem nhu cuc thu va
phat kin mach va duoc ky hi¢u bé“mg khoa dién
trong duong kin mach. Khi transistor dat dén
muc bao hoa, gia tri dién &p roi trén transistor
trong khoang 0,3 V dén 0,5 V.

g

Hinh 2. Nguyén li hoat dong ciia transistor & ché
do dong ngat

Transistor cting nhu cac linh kién dién
tr khac déu c6 giéi han trong pham vi hoat
dong. Céc gidi han nay dugc xac dinh theo
thong s6 dinh mic quy dinh boi cac nha san
xuat va trinh bay trong cac tai liéu k¥ thuat.
Theo tiéu chudn, gia tri ti da cho phép cua cac
thong so transistor bao gom dién ap: Ve Ve
V> dong I . va va cong suat ti€u tan P [3].

BE’

Trong do:
B, =V, (1)

Tich sb cua V; va I khong duge vuot
qué murc cong suadt tiéu tan cuc dai cho phép
P]?marx. va cac gia tri V, va I, khong thé dat gia
tri toi da cung luc.

Vi vay, dé transistor hoat dong tdt &
ché d6 dong ngit, can dam bao dong dién diéu
khién I, 16n hon gia tri da tinh toan. Thong
thuong, gia tri khuéch dai cia transistor trong
khoang 100 dén 200, gi4 tri I..1a cudong d6 dong
dién cam bién, cd gia tri vai tram mA cho dén
vai A. Nhu vay, gid tri dong I, 16n hon 100 mA
dé dam bao transistor lam viéc tot & ché do da
chon.

Gia tri cyc dai cua dién tro R, ap dung
phuong trinh can bang ap phia cuc nén, ta co:
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V., =V,
R,=—*% 58 (3)

I

B
Trong do:

- V. 1a gia tri dién ap dau vao;
- V]?‘E !é gl‘é t‘n dién ap cuc pén — phat.
Vi gia tri dién ap vao la dién 4p ra cao
cua vi di€u khién, V., =5V, diénap V.= 0,7V,
thay vao cong thuc (3), ta dugc:
V., =V 5-0,7

R, =i =222 470
I, 0,1 (2]

Ta chon gia tri di¢n tr6 R, = 1k,
transistor loai NPN C1815 vdéi gia tri dién ap
va dong dién toi da chiu dugce 1a 50V, 150mA.

b. Relay

Relay duogc chon 1a loai lam viéc véi
dién ap 5V, cuong do dong dién chiu dugc cd
vai Ampe. Cu thé, ta chon relay SV10A SRD-

05VDC-SL-C.

a. b. c.
Hinh 3. Cac linh kién swr dung trong mach:
a) Transistor NPN C1815, b) Pi¢n tro 1kQ-1206,
¢) Relay 5V10A4

c. Thiét ké bang mach:

Béang mach dugc xdy dung bang phan
meém Altium chuyén dung cho thiét ké mach
dién tr voi mot sO yéu cau nhu sau [4]:

- BO tri céc linh kién hop li, gon gang,
khoa hoc, dam bao lam viéc ding nguyén li;

- Day di gon, khong rdi, kich thude day
dam bado chiu dugc dong dién cao trong cac
cam bién ma khong bi chay;

- Viéc thao lap vi diéu khién Arduino dé
dang;

- C6 giai phap thiét ké phuc vu cho viéc
noi tat cua nguoi hoc.

Hinh 4. M6 hinh khéi bj dénh 16i dién tir
d. Thiét ké giao di¢n chwong trinh
St dung phan mém Labview thiét ké

chuong trinh diéu khién bd danh 16i dién ti,
quaé trinh tao 16i thye hién trén may c6 giam sat.
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Hinh 5. M6 hinh khéi bé danh 16i dién tir
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3. KET LUAN

Dua trén co s& 1y thuyét do luong, bai
bao da thiét ké ra duge mot bo diéu khién danh
16i cic cam bién trén md hinh dong co phun
xang truc tiép (GDI). Bo didu khién da thay
thé bo danh 18i kiéu co khi v6i nhiéu wu diém
vuot troi hon ciing nhu khic phuc duoc nhiing
nhuoc diém ma b danh 15i kiéu co khi con ton
tai. San pham dap tmg duoc cac yéu ciu ky
thuat dat ra va thuan tién hon trong qua trinh
giang day, dao tao. BO diéu khién danh 18i dién
tur 1a cong cu c6 gia tri khoa hoc cho cac nghién
ctru sdu hon ¢6 lién quan dén chan doan chuyén
sdu trén dong co phun xang tryc tiép. <
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