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TOM TAT

Hién nay, trén thi truong thiét bj mé hinh day hoc & Viét Nam, ¢é rdt nhiéu ching logi

cac mé hinh h¢ thong di¢n dieu khién dong co, nhung chi thuc hién trén dong co phun xang

dién tu doi cil, chua cé mé hinh nao vé hé thong diéu khién dong co sir dung cong nghé mai.

Vi vay, viec giang day va hoc tap sinh vien gap nhieu khé khan. Vi vay nham dap ung tot cho

nhu cau dao tao cho cong nghiép hién nay, nhom nghién ciru da thuc hién thiét ké thi cong

mo hinh h¢ thong dieu khién dong co Toyota Camry 2AR-FE ket hop trien khai ung dung

cong nghé loT dé trich xuat cac dir liéu thong so co ban ket noi may tinh, diéu khién dong co,
hé thong tao Pan nham phuc vu tot cho cong tac dao tao va kiéem tra tay nghé.

San pham sau khi hoan thanh cung cdp cho ngueoi hoc mé hinh déng co Toyota 2AR-FE
ddy du tat ca cdc cam bién, co cdu chdp hanh, bé diéu khién trung tam, vng dung 10T trong
thiét ké, ché tao mé hinh danh PAN, cong giao tiép mdy tinh théng qua phan mém LabVIEW,
cong giao tiép mdy chan dodn Techstream théng qua thiét bi OBD Il. Qua dé nguoi hoc tiép
cdn nhanh va 1img dung tot vao cdc bai thue hanh va nghién cizu khoa hoc.

Tir khéa: Hé thong diéu khién dong co; img dung 10T; cam bién; co cdu chdp hanh;, chdn dodn.
ABSTRACT

Currently, in Vietnam, there are many types of engine control system models, but they are
only implemented on old generation of electronic fuel injection engines. Which these models, the
teaching and learning of students have faced many difficulties. Therefore, in order to meet the
current training for industrial needs, the research team has designed and implemented the model
of Toyota Camry 2AR-FE engine control system in combination with 10T technology along with
data acquisition, fault simulation system to better serve for training and skills testing.

The finished product provides learners with the Toyota 2AR-FE engine a model with all
sensors, actuators, central controllers, loT applications in fault simulation, the data
acquisition through LabVIEW software, the interface of Techstream diagnostic through OBD 1
connector. Thereby, learners are able to approach to practical exercises and research quickly.

Keywords: Engine control system; IoT application; sensors; actuators; diagnostics.
1. GIOI THIEU VE PE TAI quen di lai ciia con ngudi ciing duoc thay doi
thi 6 t6 dugc xem la phuong tién thong dung,

Trong bdi canh cudc cach mang con . . 2 N
g : ANg CONS 426 bigt 1 & Viét Nam, chinh didu dé da thic

nghiép 4.0 dang dién ra tai nhiéu nuéc trén

the gidi va stiic anh huong cua nd dén cac nén
kinh té 1a v6 cung 16n, n6 mang dén cho nhan

loai co hoi dé thay ddi bd mat cac nén kinh té.

DPong thoi, xa hoi ngay cang phat trién, thoi

day cong nghé 6 to phat trién rat manh mg.
Nham tao diéu kién cho ngudi hoc dé

dang tiép can vai thiét bi mai trong hoc tap,

rén luyén ky nang kiém tra, chan doan, thu
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thap thong tin hudng nghién ctru phat trién vé
cong nghé méi hé thong diéu khién dong co,
hd trg giang vién cling nhu sinh vién trong
viéc giang day va hoc tap tro nén thuc té hon,
cu thé hon va thuan tién hon, nhom nghién
ctu quyét dinh thuc hién dé tai ““Nghién
cieu, thiét ké, thi cong mé hinh hé thong
dieu khién dpng co Toyota 2AR-FE” Véi
mong mudn tao ra mot san pham co6 thé ap
dung vao giang day ngay hoc phan ma minh
dang dam trach.

San pham d¢ tai sau khi hoan thanh cung
cap cho ngudi hoc mo hinh hoat dong hoan
chinh dong co Toyota 2AR-FE. Hé thong tao
Pan tng dung cong nghé IoT thong qua chuan
két ndi TCP/IP trén phan mém LabVIEW s&
gitip tao ra cac bai kiém tra danh gia ngudi
hoc. Dic biét, mé hinh c6 thé tng dung vao
cac cudc thi kiém tra tay nghé ki thuat vién.

2. THIET KE CHE TAO MO HiNH.

2.1 Gi6i thiéu tong quan vé dong co
Toyota 2AR-FE

Hinh 1. Dong co Toyota 2AR-FE.

bong co 2AR-FE cua hang Toyota la
dong co xiang ¢ 4 xy lanh thang hang, dung
tich xy lanh 2.5 lit, truc cam kép DOHC 16
xupap din dong bang xich, hé thong phan
phdi khi bién thién théng minh kép (Dual
VVT-i), hé théng danh lira truc tiép (DIS), hé
théng diéu chinh chiéu dai duong 6ng nap
(ACIS), h¢ théng diéu khién buém ga dién tir
thong minh (ETCS-i). Bong co nay duoc
phat trién dé dat dugc hiéu sut cao, ém diu,
tiét kiém nhién liéu va khi thai sach hon. [1]

Ta thuc hién thu thap tin hiéu tir cac cam
bién: nhiét do nudc 1am mat, nhiét do khi nap,
vi tri buém ga, cam bién luu luong khi nap,
lay tin hiéu IGT dé do thoi gian ngdm dién cua

bobine va tdc do dong co, léy tin hiéu tr mot

chan #10 hodc #20 trén mdi kim phun vé ECU

dong co dé do thoi gian ma kim phun nhién

liéu véi mdi chu ky ciia may. [2]

2.2 Thiét ké, mé phéng khung méd hinh
trén phan mém SolidWorks

1. Thi cong khung m6 hinh

1. Thiét ké, mb phong khung ga dgag trén phin mém Solidwork

Hinh 2. Ban Vé, khung mé hinh trén phan
mém SolidWorks.

_ Khung mé hinh duoc thiét ké dua trén
phan mém CAD 3D SolidWorks. Céac thong
s0 dugc do dac tur kich thudc thuc té cua dong
co va duoc thiét ke toi vu vé mat khong gian.
2.3 Thi cong khung mé hinh

T — X

Hinh 3. Khung mé hinh sau khi thi cong.
Khung m6 hinh sau khi thi cong dugc xur
ly bé mat va son chong ri hoan chinh. Cac vi
tri chan dong co duoc thiet ke cao su giam
chan gitp tao do ém diu khi van hanh.

2.4 Thiét ké mach ngudn

—=

[ :

Hinh 4. Ban vé mach cdp nguan.
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So d6 cap ngudn duoc thiét ké dua trén
phan mém Proteus. Mach ngudn phai dugc
t6i uu cho hé thdng diéu khién dong co, may
tinh diéu khién va hé thng danh PAN.[3]

Hinh 5. Mach nguon sau khi thi céng.

Mach nguén sau khi hoan thanh duoc b
tri vao mot hop chuyén ding. Cac cau chi va
relay dugc b tri hop li dam bao cho hé théng
lam viéc tin cdy va dé dang chan doan, stra
chira sau nay.[3]

2.5 So' @6 khdi bo tri thiét bi trén mé hinh

Hinh 7. M6 hinh tong thé.

Tong thé mo hinh dugc thiét ké nham
gitip nguoi hoc ndm dugc nhitng dic diém
khac biét vé hoat dong céac loai cam bién, cac
co cAu Chép hanh. Bén canh d6, nguoi hoc c6
thé chon loc cac xung, tin hiéu co ban cua hé
thong dién diéu khién trén dong co. Tir do
gitip truc quan hod va rit ngin qua trinh dao
tao vé chan doan dong co.

3. THIET KE, LAP TRINH THI CONG
MACH TAO PAN

3.1 Thiét ké mach tao PAN co khi

®y £ 8 §°
Qj’ & ¢ @Q

Hinh 8. Bang céng tdt tao PAN co khi.

Ta str dung céc cong tat co khi dé danh
PAN va céc bai kiém tra trén dong co. Bang
cong tat co khi duoc dit trong thing mé hinh
va c6 thé khoa thung lai. Tao nén tinh bao
mat khi danh PAN bang cic cong tac co khi,
trong diéu kién khong sir dung dugc danh
PAN dién tir. [4]

(f) Cambién, vi tri duoc tao PAN

Cam bién vitri
tryc camnap G2+

Cam bién vitri
tryc cam xa EV1+

Tin hi¢u phan hdi
IGT1 dénh lira IGF

Tin hiéukhd!
Ivong khi nap VG

Cam bién vitri
bandap ga VPA

Cam bién vitri
tryc khuyu Ne+

Cym budm ga
dién tlr

Hinh 9. Vi tri cdc cam bién duwot tao Pan.

) Cac vi tr’i tao ’PAN la cac tin hiéu cam
bién va co cau chap hanh thong dung, giup
ngudi hoc dé dang nam bat quy trinh. [4][5]

3.2 Thiét ké mach tao PAN dién tir

Cic chan doc.
xuat tin hiéu

IC Atmega 328

ong USB
Cong nguon
ngoai

Chan lay tin
hiéu Analog

Chan nguon
cam bién

Hinh 10. Phan cing cia Arduino UNO
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Nen tang Arduino 1a nén tang co ban,
ngudn m& va cuc ky dé tiép can ddi voi

nhitng ngudi khong chuyén [5]. O dé tai nay,
board mach Arduino UNO duoc lua chon
1am board mach chinh dé diéu khién hé thong
danh PAN dién ttr. Board mach nay s€ nhan
lénh diéu khién tr may tinh, sau do né sé
diéu khién dong ngit cac relay tuong ung dé
tao ra cac PAN trong h¢ théng dién da duoc

cai dat san.

@_‘@ Thiét ké, 1ap trinh

Phan cirng

Hinh 11. Hép diéu khién tao PAN dién tir

Viéc tao PAN duoc thuc hién bang cac
dong ngat cac relay twong ung. Céc relay
duoc thiét ké thanh mot module chung. Lénh
diéu khién tir board Arduino s& dugc cach li

quang trude khi tic dong diéu khién relay.

4. THIET KE PHAN MEM DIEU

KHIEN MO HINH UNG DUNG IOT
4.1 Chwong trinh Arduino

Diéu khién
xudt tin hidu
cdc chin trén
Adruino Uno
PIN 1
PIN2
PIN3

PIN §
PIN9

Hinh 12. So d6 khai truyén tin hiéu.

Arduino dugc lap trinh dé nhan tin hiéu
tor LabVIEW dé xuat tin hiéu dieu khién

module relay 8 channel.

May tinh st dung chuc ning giao tiép
Serial dé giao tiép véi Arduino. May tinh s&
mo cong COM sau d6 cac ndi dung trong
output buffer caa Arduino s& dwoc truyén
qua may tinh va luu ¢ input buffer. May tinh
doc nhirg dong d6 roi quy ra Iénh diéu khién
(Serial Command). [5]

4.2 Chwong trinh LabVIEW giao tiép
RS232 sir dung chuan TCP/IP dé ket
noi Sever va Client

Build Array
VISA resource name == l Bg: Array To String

VISA Close

Hinh 14. M6 hinh khoi VISA trong LabVIEW.

Khéi VISA doéng vai tr0 nhu ctra ngd
giup phan mém LabVIEW két ndi V6i cac
phan cing bén ngoai. N6 cho phép cAu hinh
cac thong s cua duong truyén, dong thoi
truyén va nhan dir liéu qua cac cong COM
tuong tng. [5].

TCP Read [warvien oA noP sar}— THONG BAO
' — D e
i = A Loy B2
------ ] =1
[survien criuA op BAT}

TCP Read

mode (standard)
connection [D -
bytes to read < ———JE-|
timeout ms (25000) — §
lllllll {no errar) ===

- connection 1D out
- data out

TCP Listenvi TCP Resd

TCP Listen.vi

service name I TEF

port

timeout ms (wait forever -1) H
Error in (e error) ===t ==== grror out

Giao tiép trén
LabVIEW bang
khoi VISA
Configure Serial
Port

Adruino nhan tin
hiéu diéu khién

cia LabVIEW tir
khoi VISA Write

Hinh 13. So d@6 khéi giao tiép LabVIEW va
Arduino.

Hinh 15. M6 hinh khéi TCP Listen va TCP
Read.

Khéi TCP Open: mé chuong trinh két
néi mang TCP di khoi tao tr khdi TCP
Listen. Khéi TCP Write: ghi di liéu vao két
ndi mang TCP. Khdi TCP Read: doc con s
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bang cong bytes to read thong qua két nf}i
mang TCP. Khoi TCP Close Connection: ket
thic chuong trinh két noi mang TCP. [5]

NOP BAI
=
L

WTrue v}

Boolean Elapsed Time (s)

=

THOI GIAN LAM BAI
LK) 24 THOI GIAN LAM BAI

Bl
& »

Boolean

Hinh 16. M6 hinh khoi Elapsed Time.

Khéi Elapse Time dung dé dém nguoc
thoi gian chon dap an cua sinh vién, dung
chuong trinh chinh dé dit thoi gian dém
nguoc. [4]

5 THUC NGHIEM VA DANH GIA
KET QUA HE THONG PANH PAN
PIEN TU

5.1 Chwong trinh tao PAN danh cho
giang vién
Giao dién trén may tinh Sever s¢ danh
cho giang vién thao tic tao PAN trén m6 hinh
cho nguoi hoc kiém tra va chan doan.

GIANG VIEN
THONG 840
SINH VIEN CHUA NGP BAI

HE THONG DANH PAN UNG DUNG loT
ONOFF

2

(
(

THOI GIAN LAM BAI
‘o (P

(
(

®0F QG

s &) =)
Hinh 17. Giao dién nguoi diung khi da nhap
dung mat khau.

GIANG VIEN

THONG 840 HE THONG DANH PAN UNG DUNG loT
SINH VIEN CHUA NOP BAI

onoFF

.

THO GIAN Li 41
C100 (P

Hinh 18. Giao dién nguoi dung khi da nhap
chon danh PAN IGTI va nhdp thoi gian lam
bai la “10” phut.

Khi giang vién nhan nat cho phép lam
bai, ctra s6 cau trac nghiém trén giao dién
cua sinh vién s& duogc hién thi dé sinh vién
chon céc 16i sau khi chan doan xong.

GIANG VIEN
THONG BAQ
SINH VIEN DA NOP BAI

HE THONG DANH PAN UNG DUNG loT

ONIOFF

AT KA - -
10 (Pt
CHO PHEP LAM BAI - -
.
STOP = -
2

Hinh 19. Giao dién nguoi dung khi sinh vién
da nop bai.

Khi sinh vién da ndp bai, trén 6 thong
bao sé& hién thi cho giang vién biét, dong thoi
khoa giao dién cua sinh vién lai. Viéc ké ndi
gira 2 may tinh Sever cua giang vién va may
tinh Client cta sinh vién la hoan toan khong
day nho ung dung cong nghé 0T chuan
TCPI/IP. [6]

5.2 Chuong trinh danh PAN danh cho
sinh vién va hgc vién
Giao dién cua sinh vién s€ cho phép ho
lya chon cac dap an dang trac nghiém. Dong
thoi chuong trinh c6 thé kiém soat thoi gian
lam bai cling nhu thong bao két qua cho
ngudi hoc biét.

SINH VIEN|  com figam

CHON DAP AN

THONG BAO
HE THONG CHUA DANH PAN

THOI GIAN LAM BAl
00:00:00

BANG KET QUA

Hinh 20. Giao dién nguoi dung khi moi chay
chwong trinh - gQidng vién chwa “cho phép
lam bai”.

Khi giang vién chua cho phép lam bai
thi trén giao dién cia nguoi hoc s€ khong
hién thi cac dap an.

SINH VIEN,  com §igom

CHON DAP AN

THONG BAO
HE THONG DA DANH PAN

NOP BAI  THOI GIAN LAM BAI
Y 00:09:56

BANG KET QUA

Hinh 21. Giao di¢n nguoi dung khi giang
vién da chon PAN ITG 1va cho phép lam bai.
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Khi giang vién vira cho phép lam bai thi
thoi gian lam bai trén may tinh Client sé&
duoc dém nguoc va nd s& thuc hién 1am mo
va vO hiéu hoa cac cau tra loi khi thoi gian
két thiic.

SINH VIEN,  com §c6mi 1 CHON DAP AN

THONG BAO
HE THONG DA DANH PAN

THOI GIAN LAM BA:
00:09:03

BANG KET QUA
CHUC MUNG | BAN DA CHON D

XEM TAI LIEU

N

Hinh 22. Giao dién nguoi dung khi sinh vién
da chon dap an va da nop bai.

Khi sinh vién d3a hoan thanh bai lam,
hoac thoi gian lam bai ma giang vién cai dat
da két thuc, phan cho dap an s& bi md va vo
hiéu hoa. Pong thoi chuong trinh sé& tu dong
hién thi ché d6 1a “Sinh vién da nop bai”.

5.3 Panh gia két qua

Mo hinh hd tro téi da cho giang vién
thue hién cac bai giang vé hé thong dién diéu
khién dong co. M6 hinh ¢ thé thyc hién mo
phong cac tinh hudng thyc té trén xe 6 t6 nho
vao viéc dua tit ca cdc chan tin higu cia cam
bién va co ciu chap hanh 1én mot bang rat
truc quan.

Diéu dic biét quan trong 1a mé hinh co
thé g dung trong cac cudc thi tay nghé gioi
nho vao cong nghé diéu khién khong day IoT.
Ngudi giang vién ra d& hoan toan cé thé tao
ra cac 10i, cai dat thoi gian lam bai va giam
sat tt ca cac hoat dong cia mo hinh ciing
nhu cac thao tac do kiém trén mé hinh cua
thi sinh tir xa, trong khi van dam bao tinh bao
mat cao khi nguoi thi sinh thyc hién chan
doan trén mo hinh. Pay 1a chirc nang hién dai
ma cac mo hinh trén thi truong chua cé dugc.

6 KET LUAN VA KIEN NGHI

Dé tai co6 nhiéu y nghia trong cong tac
dao tao va vé miac khoa hoc ciing nhu thuc
tién. Noi dung ciling nhu san pham dé tai hd
trg t6t cho cong viéc giang day cua giang
vién cling nhu viéc hoc tap cua sinh vién,
dong thoi 13 co s¢ dé sinh vién co thé nghién
ctru cac linh vyc khac lién quan dén hé thong
dién diéu khién dong co. San pham cua dé tai
cling hd trg cho sinh vién kha ning rén luyén
cong viéc kiém tra chan doan cac bo phan chi
tiét cua hé théng diéu khién dong co.

Mo hinh dap @ng vé cac yéu cau k§ thuat,
tinh thim my, co tinh truc quan sinh dong hd
trg tdt hon trong viéc tiép thu cac kién thic
cliing nhu rén luyén ky nang thyc hanh thi
nghiém.
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