TRUONG DPAI HQC SU PHAM KY THUAT TP.HCM

KHOA CO KHI PONG LUC

/ Chdn thanh cam on: \

e Dang uy, Ban Giam Hiéu truong DHSPKT TP.HCM;
e (CBVC cac Phong, Khoa, Trung tam cua truong,
o Cdac cyu sinh vién Khoa Co Khi Pong Luc,
Pd luén dong hanh ciing sie phdt trién ciia Khoa Co Khi Béng Liec trong nhiéu ndm qua.

BAN BIEN TAP
e GVC.TS. Huynh Phud¢c Son (Chu bién)
e GVC.TS. Lé Minh Nhut
e TS. Pham Thanh Tuan
e TS.Nguyén Vin Trung

A 4




Muc Luc
UNG DUNG IOT VAO GIAM SAT O TO THOI GIAN THUC VA PHONG NGUA SU CO....4

Nguyén Hoang Anh Tuén, Trin Vin Ho, Nguyén Thanh Tuyén 4
THIET KE PHAN MEM XU LY DU LIEU CHU TRINH LAT XE...........ooeerrereesrrerressessessnsens 10
Nguyén Trong Thirc 10
THIET KE TU PIEN DPIEU KHIEN KHO LANH SU DUNG THIET BI ZEN-OMRON .....17
Lai Hoai Nam 17
THONG SO TRUYEN KHOI TRONG QUA TRINH SAY POI LUU LOP MONG VA MO
PHONG SO ...ueeeeeeseeseresssssesssessassssssssssssssssssssssssassssssssssasssssssssssssssssssassssssssssasssssssssassssssasssasses 21
Nguyén Thanh Luan 21
PHAN TICH HIEU QUA HE THONG TREO CHU PONG TAI MAT PUONG LOAI C VOI
VAN TOC 60 KM/H.....e.eeeeeneeeereeresrerrerserssssssssssssssssssssessessossessessessssssssssassssessessessessesssssssssssssasses 26
Duwong Nguyén Hic Lan 26
XAY DUNG MO HINH THUC NGHIEM SAY LOP MONG TREN MAY AY POI LUU....... 30
Nguyén Lé Hong Son 30
THUC NGHIEM HE THONG CUNG CAP PHU NHIEN LIEU HHO CHO XE GAN MAY
TU BO DIEN PHAN CO NHO.....c.ueeeeeveeesrnsensresresssssessessssssssssssssssssssssessesssssssssssssssssssssssssens 34
Lé Quang Vii, Hoang Vin Thinh, Trin Minh Ngoc Chéu 34
TINH TOAN LUA CHON CONG SUAT HE THONG PIEN MAT TROI PHU HQP DUA
VAO TAI TIEU THU TU NHA MAY HOA LOT DAT .....e.ueeeeeererresresrrssessessesssssessessassassassss 40
Pham Thanh Tuén, V4 Vin Tun, Huynh Lé Thi 40
LICH SU PHAT TRIEN O TO PIEN .....u.oueeeeeerrerresresssssessessessssssssesssssssssssessesssssssssessassasssssans 49
Db Vin Diing 49
DONG CO BPIEN SUDUNG TREN O TO DIEN....uueeeeeereeseerrsrnssnssessessessessesssssssssssssssens 60
Db Vin Diing 60
AN TOAN LAO PONG KHI LAM VIEC VOI XE DIEN........cueeeeereeresrerseressessssessessssessessssesaes 67
Pinh Tin Ngoc 67
HE THONG PCS TREN XE TOYOTA CAMRY 2021 .....u.cueveerererrereesresssessessessasssessessessassassans 73
CHAU QUANG HAI 73
HE THONG AN TOAN TIEN VA CHAM = PCS o.uuvveerereesressssssessessesssssssssessessassssssessessassassans 79
Vin Anh Duwong 79
HE THONG AN TOAN CHU DONG TSS TREN XE CAMRY 2021 ....ueueeerrreerrerresressssensens 88
CHAU QUANG HAI 88

Noi san Khoa Co Khi Dgng Luc 2023



MQT SO ANH HUONG CUA BO TRI PIEN CUC BU-GI DPEN HIEU QUA LAM VIEC CUA

DONG CO ueeeresressesssssssssssssssssssssssssassassasssssssssssssssssssssssssssssssasssssessssssssssssssssssssssssassassassans 93
P& Qudc Am 93

DWELL CONTROL — KIEM SOAT THOTI GIAN NGAM PIEN TRONG HE THONG PANH

LUA TREN O TOuueeeeeeeeeeseresresressressissresssesssssssssssssssssssssssssssssssssssssassasssssssassssssssssassssssssssasses 97
Db Vin Diing 97

NGHIEN CUU THIET LAP GIAO DIEN TIEN NGHI THONG MINH TREN O TO SU
DUNG TIN HIEU MANG CAN VA CAC CAM BIEN CHAY TREN NEN TANG ANDROID

...................................................................................................................................................... 100
Lé Quang Vii, Hang Pirc Anh, Nguyén Hoang Trung Hiéu 100
HE THONG HO TRO NGUOT LAI TREN XE HONDA .........eeererrereerrrsressessesssssessessessassaens 105
CHAU QUANG HAI 105
TONG QUAN VE PHUONG PHAP THIET LAP MAY QUET 3D UNG DUNG CHO CONG
NGHE KY THUAT THIET KE NGUQC ....uoueeeerereererrerrersersssssssssssssssssessessessossssssssssssssssasse 111
Nguyén Thién Dinh, Nguyén Vin Long Giang 111
GIAI PHAP CHONG THUY KICH TREN XE MAY ..uuuueueeeereeesrernsrnssessessessessessesssssssssssses 119
CHAU QUANG HAI 119
KIEN THUC CO BAN VE PIN XE DIEN ...u.uuoceereeeeererersesssssssssssssssssssessessessossssssssesssssssasse 122
P Vin Diing 122

PHAN TICH PONG LUC HOC CUA XE SU DUNG HOP SO CVT VA HOP SO TU PONG

...................................................................................................................................................... 128
Duwong Nguyén Hic Lan 128
ANH HUONG CUA CACH AM PEN PO ON, RUNG PONG CUAXE ......ucueeeeeererrsrnernsens 132
Vin Anh Dwong, Bui Tién Diing, Ngé Huynh Phuéc 132
15 PHAT MINH TIEU BIEU GOP PHAN PHAT TRIEN CONG NGHE O T0................... 137
Db Vin Diing 137
NISSAN KICKS E-POWER TECHNOLOGY..........oueeererrrisressessessessessessessessessssssssssassassassses 145
Vii Pinh Huén 145

NGHIEN CUU LAP PAT HE THONG LAI TRQ' LUC PIEN TREN MO HINH PHUC VU

CONG TAC DAY THUGC HANH ....u.oueeeeeeerceererreresserssssssessssessessssessesssssssessssessessssesssssssassssosaes 150
Thai Huy Phat 150
CAMERA THAY GUONG CHIEU HAU? ....uoueeeeeeeeresrerrersersessssssssssssssssesssssessesssssssssssssasses 154
Db Vin Diing 154

NGHIEN CUU ANH HUONG CUA PHIM CACH NHIET PEN MUC TIEU HAO NHIEN
LIEU TREN XE O TO DU LICH. .......u.ceeeeeseeseereerresressesessssssssssssssssssessessessesssssssssssssassassases 157

Noi san Khoa Co Khi Dgng Luc 2023



Vin Anh Dwong, Phan Manh Hing, Nguyén Vin Hudng 157

KICH NO TRONG DONG CO XANG.c..u.oueeeeeeeensesresersersersessssssssssssssssssessessessossssssssesssssssasss 162
Db Vin Diing 162
KIM PHUN COMMON RAIL CAC HANG ..ueeeeeeereeeeresississsssessessessessessessessesssssssssssssassassases 172
Pinh Tin Ngoc 172
HE THONG DRCC, AHB TREN XE CAMRY 2021......eoevverrerrrrrressessesssessessessessasssessessessassanns 176
CHAU QUANG HAI 176
PHAN TICH PONG LUC HQC CUA XE 2WD VA 4WD TREN DPUONG XAU...........o.... 182
Duwong Nguyén Hic Lan 182

THIET KE TU PIEN DIEU KHIEN MAY SAY THUNG QUAY SU DUNG THIET BI ZEN-

OMRON..cu.ceeceeeeeersersssssssssssssssssssssssssssssssssssssassassssssssssssssssssssssssssssessassasssssssssssssssssssasssssassasses 186
Lai Hoai Nam 186
KHAI QUAT HE THONG NHIEN LIEU DIESEL PIEU KHIEN BANG PIEN TU.......... 190
Pinh Tin Ngoc 190
THI CONG MO HINH HE THONG PHANH THUY KHI..........oeevverrerrrerresresrsssessessessansaens 195
Thai Huy Phat 195
NGHIEN CUU THIET KE CHE TAO HE THONG THU HOI GAS RI34A.....ucueeereerrenrenn 200
Nguyén Lé Hong Son 200
GIOI THIEU VE CONTROLLER AREA NETWORK (CAN) VA MOT SO PHUONG PHAP
TU KIEM TRA LOL ...u.uoeoneereeerrerrersrsssssssssssssssssessessessesssssssssssssssssssssessossessessssessssssssssasss 203
Nguyén Quang Trii, Hoang Ngoc Tuin, Hoang Minh Thuin 203
NGHIEN CUU VA THIET KE GIAO DIEN MODULE TRQ' LY AO HE THONG PIEU
HOA O TO.ueeeeeeeesrerressissrssrsssesssssssssssassasssssssssassssssssssssassassssssssssssssssssssssassasssssssssassasssns 208
Nguyén Vin Thanh Phic, L& Dwong Chanh, Nguyén Thanh Tuyén 208
GIOI THIEU PHUONG TRINH NAVIER-STOKES..........coovvrererrereressersesessessssessessssessessssosass 214
Tran Thanh Tinh 214

NGHIEN CUU, CHE TAO MAY CHAN POAN CAM TAY CHO MQT SO DONG XE

THONG DUNG...c.eeeeeeerereressressssssessssssssssssssssssssssssssessssssssssssssssssessssssssssssssssssesssssssssssasssssssssss 218
Lé Quang Vii, Nguyén Tuén Kiét, Phan Vin Nhut 218

Noi san Khoa Co Khi Dgng Luc 2023



UNG DUNG IOT VAO GIAM SAT O TO THOI GIAN THU'C VA PHONG
NGUA SU CO

I0T APPLICATION TO REAL-TIME CAR MONITORING AND PROBLEM
PREVENTION

Nguyén Hoang Anh Tuén, Tran Vin Ho, Nguyén Thanh Tuyén
Dai hoc Su Pham K§ Thuat TP.H6 Chi Minh

TOM TAT
O t6 dang dan tré nén la mét phan trong qud trinh phat trién ciia con ngueoi. Nguoi ta khong
thé hinh dung cugc song ma khong co phwong tién di lai quan trong nay. Vi the khi dan so the gioi
ngay cang tang, so luwong o to ciing dwoc tang lén nhanh chong. Diéu nay ciing dan den so su co
ngay cang gia tang nhw la chdy no bén trong xe o to, cdc sy co dang tiec khi ma tai xé ngu quén
bén trong xe va dan den ngat khi doc, ... hay la mot trong nhitng van dé nhirc nhoi nhat hién nay
do la trom cap 6 to khi ma cdc tén trom ngay nay ngay cang tinh vi va liéu linh, cdc hé thong chong
trom cua xe dang dan danh mat di tac dung cua no khi ma tai xé sé khéng thé biet duwoc bat cur
thong tin gl vé xe hoi ciia minh néu nhie nguoi tai xé dy & cdch qud xe chiéc xe cia minh. Va khi
cde sw c6 nay xay ra lai khong co co che phat hién, ciing nhw ngén chdn nhitng diéu nay mét céach
thich hop. Vi thé nghzen cibu nay dé xudt hé thong giam sdt xe hoi thoi gian thwe dé phdt hién sém

va théng bdo cho dén dién thoai ciia ngieoi dung théng qua mang Internet dé kip thoi phat hién,
ngan chan ciing nhie la khdc phuc nhitng sw ¢é nay.

Tir khéa: Giam sat xe hoi thoi gian thuc, hé thong giam sat xe hoi, ing dung IOT trong gidm
sat.

ABSTRACT

Cars are gradually becoming a part of human development. One cannot imagine life without
this important means of transportation. So as the world's population is increasing, the number of
cars is also increasing rapidly. This also leads to an increasing number of incidents such as fires
and explosions inside cars, unfortunate incidents where the driver falls asleep inside the car and
leads to toxic gas asphyxiation, etc. or one of the problems. The most pressing problem today is
car theft when thieves these days are increasingly sophisticated and reckless, the car's anti-theft
systems are gradually losing their effectiveness when the driver will not be able to do so. know
anything about your car if the driver is too far from your car. And when these incidents occur, there
is no mechanism to detect and prevent these things appropriately. Therefore, this study proposes a
real-time car monitoring system for early detection and notification to users' phones via the Internet
to promptly detect, prevent and fix these problem.

Keywords: IOT Vehicle Tracking and Monitoring, Car Monitoring System, Car Trouble
Detection System
1. GIGI THIEU la (?héy n(;‘) b§n trong xe 6 to, cac su cd dér~1g tiéc
’ khi ma tai xé ngu quén bén trong xe va dan dén
ngat khi ddc,... hay 1a mdt trong nhiing véan dé
nhtc nhdi nhit hién nay do la trom cép 0 t0 khi
ma cac tén trom ngay nay ngay cang tinh vi va

O t6 dang dan tré nén 1a mot phan trong
qua trinh phat trién cia con nguodi. Nguoi ta
khong thé hinh dung cugc song ma khong cod

phuong tién di lai quan trong nay. Vi thé khi
dan s6 thé gi6i ngay cang tiang, sé luong 6 to
ciing dugc ting 1én nhanh chéng. Piéu nay
ciing dan dén s6 su ¢b ngay cang gia ting nhu

liéu linh, cac hé thong chdng trom ciia xe dang
dan danh mat di tac dung cta nd khi ma tai xé
s€ khong the biét dugc bat cir thong tin gi vé xe
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hoi ctia minh néu nhu ngudi tai xé 4y ¢ cach
qué xe chiéc xe ctia minh. Va khi cic sy ¢ nay
xay ra lai khong c¢6 co ché phat hién, ciing nhu
ngin chin nhiing diéu nay mot cach thich hop.
Vi thé nghién ctru nay dé xuat hé thong giam
sat xe hoi thoi gian thuc dé phat hién som va
thong bao cho ngudi ding dé kip ngan chin
cling nhu 13 khic phuc céc su cb nay.

Heé thong nay sir dung Esp32 nham lay cac
gid tri tir cac cam bién va tir trén xe sau d6 giao
tiép ching vi mot nén ting ddm may Realtime
Database s& duoc st dung dé luu trix va g cac
dir liéu dén dién thoai cua nguoi st dung.
Nguoi ding c6 thé giam sat duoc va phan tng
kip thoi vi thoi gian tré khi gtri cac dit liéu nay
chi khoang vai gidy. Day 1a 1 h¢ thong diy hua
hen trong viéc phat hién hi¢u qua trong viéc
giam sat xe hoi ngay nay cling nhu la mo rong
lam nén tang cho cac hé thdng giam sat thong
minh sau nay.

Sau khi thir nghiém thi nhom da dat dugc
két qua sau: Hé thdng d3 dap tmg hoan toan cac
yéu cAu duoc dit ra, co thé cung cép cho nguoi
ding biét dugc vé nhiét do, d6 4m, ndng do khi
CO, tinh trang cta xe va vi tri cua xe trén ban
d6 Google Map... Bén canh d6 d¢é tai ciing con
c6 mot sb nhugc diém nhu thoi gian gui va
nhan dit liu con kha tré, module dinh vi GPS
hoat dong khong tbt khi ¢ cac moi trudng bt
loi va du 4n nay phuy thudc rit nhiéu vao Wifi.
Sau khi nhan dugc két qua thyc nghiém thi
nhém danh gia dé tai co nhidu wu diém va
hudng phat trién dé hoan thién san pham trong
twong lai nhu sau: hé théng co6 thé cip nhat va
léy duoc cac tin hiéu khéc tir xe 6 t6 nham phuc
vu cho ngudi sir dung va déc biét vi san phém
kha nho gon va d& 1ap rap nén san pham cé thé
dugc tmg dung dé thuong mai hoa trén thi
truong.

2. PHUONG PHAP NGHIEN CUU

2.1 Lay tin hiéu tir cdc cam bién

Module truyén
thong CAN Bus
TIJA 1050

H¢ thdng s& nhan biét moi truong bén
trong xe nhu thé nao théng qua sé& viéc ldy cac
gid tri nhiét 4o, 6 4m va chét luong khong khi
bén trong xe hoi qua cac cam bién DHT11 va
cam bién CO MQ7

DHTI1 MQ7

Vi tri cua xe s€ dugc cap nhat lién tuc qua
cam bién GPS. Tir cam bién nay ta sé& 1y duoc
kinh d¢ va vi do va gui lén Google Firebase va
dugc cdp nhat lién tuc 1€n ban dd trén map &
dién thoai.

Cam bién
GPS NEO
M8N

2.2 Ldy tin higu tiv cdc hé théng trén xe hoi

He¢ thong s& ldy cac gia tri tin hiu ctra xe
khoa hay khong khoa, tin hiéu canh bao tir hé
thong chdng trom va tin hiéu chia khoa c6 bén
trong xe hay khong tir xe thong qua cam bién
truyén thong CAN Bus

Tin hiéu CAN Bus s& bao gom ID, d6 dai
cua dir liéu va cac byte dir li€u duoc hién thi
nhu sau:

ID: 00000620
Lenght: 8

10 00 02 27 AD 00 00 0O
ID: 00000621

Lenght: B8

11 00 00 0O 0D 00O 0O 0O

3. THIET KE, XAY DUNG HE THONG
3.1 By xur ly trung tim
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Esp32 s& tiép nhan cac dir liéu tir cac cam
bién va gui cac gia tri do 1én Realtime
Database.

Mdi tin hiéu giri 1én s& c6 thoi gian tré tir
0.5 dén 1 gidy tuy vao muc d6 6n dinh cua
Wifi, & day hé thong s& giri 1én khoang 15 tin
hiéu, vi thé néu ta cr dé nguyén va guri dit lidu
1én nhu thé thoi gian tré ciia nod sé rat 1on tir 7.5
gidy dén 15 gidy khién d6 chinh x4c cta hé
thong canh béo ciing nhu 13 gidm sat giam di
rat nhiéu. Vi vay thay vi ta giri timg dir lidu 1én
thi ta s& dong goi cac dir liéu lai theo cau truc
dir liéu Json va gui 1én. Lic nay thoi gian gui
bao nhiéu tin hi¢u cling s€ twong tu nhu la giri
mot tin hi¢u.

FirebaseJson json;

json.setDoubleDigits(8);

', khi gas);
n(0, 10));

json.add ("2

json.add("Car

json.add("Temp", 30);

json.add("acquy”, acquy);

json.add ("dri door™, cua_tai);
json.add ("hu v", nhiet_do);
json.add("key warning", key):;
json.add("lat", wvi_do)
json.add("led_connect", 1)

json.add ("1 r_rear™, cua_sau);
json.add("long"”, kinh_do);

json.add("p en ioor", cua_phu);
json.add ("
json.add ("tocdo

_rear", cua_sau);
, toc_do);

Firebase.RTDB.setJSON (&fbdo, "/espdemol™, &json);
3.2 Xdy dung khoi nguon

Hé thdng s& c6 thém bd ngudn dy phong
v6i ba vién pin 18650 voi tong dung lugng pin
1a 7800mAh. Sau khi tinh toan cong suét tiéu
thu ta dugc thoi gian sir dung cua ngudn dir
phong 14 tir khoang 20 — 24 tiéng.

Nguon phong nay s& duoc sac truc tiép tir
dc quy xe hoi. Tir d6 dam bao khi c6 su ¢ xay
ra, thi hé théng van c6 thé hoat dong binh
thuong

3.3 Thiét ké khoi hién thi va cinh bdo

Ta s€ tao mot Realtime database cua
Google va luu céc gia tri cam bién 1én trén do,
sau d6 ta thiét ké app két ndi dén noi luu trix
nay va lay cac gia tri xuéng va hién thi ching
1én dién thoai. O giao dién ciia app s& hién thj

cac gi tri cua cac cam bién. Cac gia tri ndy s&
c6 mau khac
nhau tuy vao
muc do nguy
hiém. Thong bao
s& duoc giri vé
néu cic gia tri
nay 16n hon mirc
an toan.

HONG BAD

A

Nhiét do

'j 70% co,

Ndng dé CO, CO2

Kétnd

300 ppm

HG am

Hé¢  thong
viéc canh bao
cac gia tri tr moi
truong, cac tin
hiéu tor xe s€
duoc canh bao &
cac muc: Nhic
nhé quén khéa cira xe, thong bao khi h¢ thong
canh bao di vao ché dong hoat dong hodc da
dung va canh bao khi h¢ c6 sy xam nhap. Céc
hé théng nay dugc hoat dong dua theo hé théng
chéng trodm cua 6 to cu thé 1a theo luu dd thuat
toan nhu sau:

> Chiakhde
< dvoic rit khdi
~
~ xe

Chia khda duoc cdm wd
lai

Thang bao dén ngudh
sir dung xe chva duore
khda

" Ciaxeduocmd
I < kich ho: ‘ S khos e e

[ T Lde den ngiach ‘ I

st dyng xe 63 duoc
khos

Canh bao dén ngudtsir |
dung xe deng bi 45t nhip

Ngoai ra, app cling s€ ludn gui lén dam
méay mot bién mang gia tri 1 sau 5 gidy, va luc
nay néu thiét bi van c6 két ndi s& lap tic thiét
lap gia tri nay vé 0. Qué trinh nay s& hoat dong
lién tuc trong sudt qua trinh két ndi. Va néu
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trong 10s khong co su thiét 1ap vé gia tri 0 thi
hé thong s€ canh bao mat két noi

Monitoring Car

=  Monitoring Car =

Error ) | Z30°c -

“ Nhigt do (&t né
K&t ndi : Két nd

2 60%

Doam

Nhiét dé

2 Error co, - Error .. 300 ppm

D06 am Néng d6 CO, CO2 Nong d6 CO, CO2

App ciing cho phép nhiéu dién thoai cé thé
dang nhap cung mot tai khoan, diéu nay cho
phép nguoi than, gia dinh cia tai x€ c6 thé giam
sat xe va gidm sat gian ticp tai xe.

4. KET LUAN
4.1 Két qua thuee hién

Thuc nghiém ¢ xe Toyota Vios 2007

wn e FLY S iy awo anm

= Monitoring Car = Monitoring Car

2013 Tesla Model S

2013 Tesla Model S

Giao dién cua app giam sat
4.2 Panh gia két qua

Céc thong tin can giam sat déu dugc guri 1én
Firebase mot cach 6n dinh va c6 d9 tré kha nhé
so v6i thoi gian thuc, thoi gian tré chi khoang
1 gidy. Nguoi ding c6 thé giam sat dugc nhiét
do, 46 4m, chat lugng khong khi, vi tri cta xe,
téc do cua xe, tinh trang ciia xe dang dugc khoa
hay khong khoa, c6 thé xac dinh duoc xe co
dang trong tinh trang bao dong hay khong (d01
v6i cac xe co hé thdng chdng trom) va ca nguon
ctia hé théng. Va khi cac gia tri nay dat dén
ngudng nguy hiém s& 1ap tirc c6 thong bao dén
nguoi dung, gitip ngudi dung kip thoi xtr 1i cac
su cb

App dung dé giam sat xe da thé hién day du
cac thong tin can thiét ctia xe. Ngoai ra chirc
ning ding nhap tai khoan véi tai khoan can
duoc déng ky théng qua email thuc, app ciing
yéu cau ma ciia thiét bi, can nhap ding ma nay
ta m&i c6 thé giam sat dung loai xe hoi ta can
giam sat. Ma nay con cho phép nhidu ngudi
ding cing giam sat mot xe hoi bang cach chia
s¢ ma cho nguoi khac dang nhap vao app, qua
d6 ngudi than, gia dinh c¢6 thé nhan duoc cac
thong bao va gidm sat dugc xe hoi cling nhu 1a
giam sat cac tai xé. Tir d6 giam thiéu duogc cac
su c¢b khong dang c6 nhu ngat khi CO do tai xé
ngu quén bén trong xe, chay voi tdc do qué cao,

.. Chirc ning ciing cho phép mot ngudi co thé
kiém soat nhiéu xe hoi bang cach ding nhap lai
va ding nhap ding vao ma thiét bi can ding
nhép.
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Xay dung duogc h¢ théng canh bdo dot nhap
vao xe khi ké gian da vuot qua dugc 16p bao
mat dau tién cia hé théng chéng trom. HE
thong dugc xdy dung dya trén nén tang hé
thong chbng trom ciia xe, tir d6 c6 thé giam bt
su rac rdi va lam phién dén tir cac thong bao
ctia app, vi néu khong c6 mot hé théng quy
dinh r0 rang, viéc canh bao md ctra s€ xay ra
lién tuc va khong can thiét, giy anh huong dén
trai nghiém ctia nguoi s dung.

San pham c6 thiét ké nho gon va gia thanh
cho tong san pham 14 vira phai va phii hop cho
viéc lap dit ciing nhu 13 ing dung vao thuong
mai.

Chtrc nang dinh vi GPS hoat dong chua thuc
su tot, voi cac trudng hop thoi tiét xau hodc xe
dudi ting ham, trong cac toa nha 16n thi chirc
ning nay c6 thé hoan toan bi vo hiéu hoa.
Ngoai ra thiét bi nay hoat dong hoan toan phuy
thudc vao Internet, diéu do co nghia la néu
Internet ¢6 van dé truc tric gi thi déu s& anh
hudng tryc tiép dén tinh hiéu qua cua thiét bi
va nguoi sir dung, mot vai trudng hop thiét b
c6 thé tré nén khong c6 tac dung néu mang bi
ngit. Dy chinh 1a nhuoc diém 16n nhat ciia cac
thiét bi sir dung IOT.

4.3 D¢ xuit hwéng phit trién

Xay dung san pham khong chi don thuan 1a
giam sat xe hoi ma con co thé théng qua n6 dé
diéu khién mét vai chirc nang trén xe nhu khoa,
md cura, bat coi, nhay den dé tim kiém xe,. ..

Ngoai viéc giam sat xe, ta ¢6 thé sir dung
cac cam bién hong ngoai lap trén xe va két hop
v6i cac hé thdng sin co tir dé tai, ta c6 thé phat
hién ra ngudi bén trong xe va thong bao dén
ngudi st dung 6 t6 khi ma hé théng da nhan ra
nguoi tai xé da quén viéc nay. Tuong tu hé
thdng canh bao, h¢ thong nay ciing s& dam bao
canh bao dén nguoi ding dung luc va khi can
thiét.

C6 thé str dung céc loai cong két ndi OBD2
truyén tin hiéu khong day, diéu nay s& gitp
thuan tién cho viéc léy cac tin hiéu CAN Bus
trén xe nhung van dam bao dugc tinh thuan tién
ciing nhu 14 han ché di day bén trong xe 6 t0.
Dung OBD?2 ta s& khong can phai ¢ sy can
thi€p nao vao mach dién cia cac hdp trén xe,
gitip xe cua chiing ta tranh céc sai sot, su ¢
khong dang co, giam cac nguy co rii ro khi lap
dat thiét bi giam sat 1én xe hoi.
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THIET KE PHAN MEM XU LY DU LIEU CHU TRINH LAI XE
Nguyén Trong Thirc
Truong dai hoc Su pham Ky thugt TPHCM
TOM TAT
Bai bao trinh bay thié{ ké phan mém t}'nh todn xir 1y dé dwa ra cdg théng s6 vé Chl:l trinfz ldi xe
va thu thap di liéu thuc té ldi xe trén 1 so doan duwong ¢ Thu Duc dé thir nghiém phan mém. Cac

théng s6 nay gop phan hé tro viéc danh gid, nghién ciru, thir nghiém, cdi tién dong co trong phong
thi nghiém thong qua viéc xdc dinh suat tiéu hao nhién liéu, danh gia chat lwong khi thai cua xe.
Két qud ciia dé tai la mot phan mém xir Iy dit liéu chu trinh i xe, tinh todn cdc théng sé
Art.Kinema [1] va moé phong qua trinh thay doi toc do cua xe trén dong ho dwoc thuc hién trén
phan mém LabVIEW [2]. Két qua cua dé tai la nén tang cho su phat trién tiép theo cua nhiing dw
an khac co lién quan.
Tir khéa: Chu trinh ldi xe; thong sé Art.Kinema; labVIEW; sudt tiéu hao nhién liéu; khi thai

xe;

Keywords: driving cycle; Art.Kinema parameter, labVIEW, fuel consumption; Vehicle

exhaust;

1. PAT VAN PE

Trong qua trinh chay thtr nghiém dong co
trong phong thi nghiém, cac nha nghién ctru
ché tao can mo phong lai qué trinh chay thuc
té ctia xe & ngoai duong dé cho ra nhimng thong
s6 chinh xac nhét vé tiéu hao nhién liéu, phan
tich khi thai, ... Dé cho ra doi dong co xe méi
danh cho thi truong cu thé hodc cai tién dong
co dé phu hop hon véi su thay d6i chit luong
co s& ha ting & thi truong do, cac k¥ su can thu
thap dir liéu chay thir trén cac loai dudng thuc
té & do.

Thur nghiém dong co 1a mot cong viéc
phirc tap. Dé viéc thir nghiém dat két qua tot
nhét thi phai t6 chuc thir nghiém chu déo tir cac
thiét bi do luong, co s& vat chat phong thi
nghiém dén cac phuong phap xir 1y sb liéu.
Mot sai s6 nhé & sd lidu cling co thé lam két
qua thu nghiém tré nén khong chinh xéc. Tuy
nhién, vi dic tinh dudng thyc té c6 d6 khong
bang phing nhat dinh, xe chay ngoai dudng
thyc té c6 thé gap nhidu tic nhan gay nhidu anh
huéng dén sb liéu thu dugc tir xe dan dén két
qua mo phong khong chinh x4c. Vi vay, nhom
thiét ké da nghién ctru va thiét ké phan mém
xtr ly dir liéu chu trinh 1ai xe gilip tim ra cac

thong s0 chung cho tung cung duong cu thé
can khdo sat. Tur d6 ho trg cho viéc thi nghiém,
cai tién xe cho cac nha nghién ctru.

2. KHAI QUAT CHU TRINH LAI XE
2.1. Chu trinh lai xe 1a gi?

Mot chu trinh 14i xe 12 mot chudi cac diém
dir liéu dai dién cho toc do cua mot chiéc xe so
véi thoi gian. Chu trinh 1ai xe dugc tao ra boi
cac quoc gia va to chuc khac nhau dé danh gia
hiu suat cua cac phuong ti¢n theo nhiéu cach
khac nhau, vi du nhu tiéu thu nhién liéu va khi
thai gdy 6 nhiém.

2.2. Cac loai chu trinh lii xe trén thé gioi
2.2.1. Chu trinh lai xe 10.15 & Nhat Ban

Chu trinh 14i xe ¢ ché d6 10.15 ctia Nhat
Bén vé Quy trinh kiém tra khi thai va tiét kiém
nhién li¢u cho xe hang nhe dugc quy dinh
trong Tiéu chuan ky thuat Jisha (Jisha 899,
1983). Trong giai doan 2008-2011, thir nghi¢m
da dan dugc thay thé bang chu trinh JCO8 méi
hon .

Thir nghiém Ché d6 10-15 dugc ly tir chu

ky 10 ché do bang cach thém mot phan doan 15
ché d6 khéc véi tde do toi da 70 km/h. Phat thai
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dugc biéu thi bang g/km.

Toan bo chu trinh bao gdm chudi 15 phut
khoi dong & toe do 60 km/h, ché d6 cAm chirg,
khoi dong 5 phut & toc d6 60 km/h va mot phan
doan 15 ché d6, sau d6 1a ba lan lap lai cac phan
doan 10 ché do va mot doan 15 ché do. Phat
thai duogc do trong bdn phan doan cudi (ché do
10x3 + ché d6 15x1).

Khoang cach ciia chu ky 1a 4,16 km, tdc
d6 trung binh 22,7 km/h, thoi gian 660s (hodc
6,34 km, 25,6 km/h, 892 s, bao gém cd phan
doan 15 ché do ban dau).

80.0
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E— o 10-mode 0-mode 10-mdde )U \
S Y VL) \
200 Vil T \
ool 1 P |
ol U 1] U L

o
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Hinh 1. Chu trinh ldi xe ché dé 10.15 ¢
Nhdt Bdn

2.2.2. Chu trinh lii xe JC08 & Nhat Ban

Quy dinh phat thai cua Nhat Ban ndm
2005 da gidi thiéu mot chu ky kiém tra dong
luc hoc khung gam JC08 méi cho cac phuong
tién nhe (<3500 kg GVW). Bai kiém tra dai
dién cho 1ai xe trong giao thong thanh phd tic
nghén, bao gém ca thoi gian cam chimg va
thuong xuyén ting tdc va giam téc xen
ké&. Phép do duoc thyc hién hai lan, voi khoi
dau lanh va khoi dong 4m. Thir nghiém duoc
sit dung dé do luong khi thai va xac dinh tiét
ki€m nhién li¢u, cho xe chay béng xang va dau
diesel.

Thir nghiém JCO8 da dugc thyc hién hoan
toan vao thang 10 ndm 2011. Trong giai doan
chuyén tiép, lugng khi thai duoc xac dinh bang
cach st dung trung binh c6 trong s tir cac chu
ky khac nhau, nhu sau:

* 2005.10: 12% khoi dong lanh 11 ché do +
88% khoi dong nong & ché do 10-15;

* 2008.10: 25% khoi dong lanh ché d6 JCO8 +
75% khéi dong nong & ché do 10-15;

*2011.10: 25% khoi dong lanh JCO8 + 75%
khoi dong nong JCO8.

Sau day 1a céac thong s6 duge chon cua lich
trinh 1ai xe JCO08:

* Thoi luong: 1204 s
* Tong quing dudng: 8.171 km

* Tdc do trung binh: 24,4 km/h (khong bao
gdm 34,8 km/h)

* Tde d6 toi da: 81,6 km/h
* Ty 18 tai: 29,7%

900 —

0.0 —

Speed, km’h

0 200 400 600 800 1000 1200

Time, s

Hinh 2. Chu trinh lai xe JCO8 ¢ Nhdt Ban

2.2.3. Chu trinh CUEDC va SPC240 cho
dong co xiang

Vao nam 2005, mot chu trinh 141 xe phat
thai d6 thi hon hop (CUEDC) di duogc phat
trién cho cac phuong tién chay xang nhe. Diéu
nay theo sau sy phat trién ciiachu trinh
CUEDC cho xe diesel vao nam 1998.

Chu trinh 14i xe CUEDC dugc phat trién
dé dai dién cho hoat dong 1ai xe ¢ do thi trén
thuc té tai Uc. N6 bao gém bdn phan khuc khu
dan cu, dudng chinh, duong cao tc va khu vuc
bi tic duong

Mot chu trinh ngan hon ciia CUEDC ciing
da dugc phat trién va dugc goi la SPC240, n6
thé hién céac ché d6 lai cua chu trinh CUEDC
hoan chinh trong mét thir nghiém ngén hon va
c6 kha ning thyc hién dé dang hon. Chu trinh
duogc hinh thanh dya trén 2 phat cudi cia giai
doan chay dudng chinh va 2 phut dau cia giai
doan dudng cao tdc ciia chu trinh CUEDC.
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3. THIET KE PHAN MEM

3.1. So' d0 khoi

Nhém nghién ctru sit dung Arduino va
App viét trén dién thoai dé thu thap dir liéu vé
tdc do va gia toe xe thuce té trén cac cung dudng
& cac diéu kién thoi gian khac nhau trong trong
ngay luu lai thanh file. Phan mém thiét ké doc
dir liéu file nay, dua trén cac cong thuc trong
tién ich Art.Kinema dé tinh toan ra cac thong

d6 theo thoi gian va phan hién thi cac thong s6

tinh todn cua chu trinh 141 xe.
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Hinh 8. Hién thi théng sé tinh todn
3.2.2. Khdi I¢nh lap trinh LabVIEW

Céc cong thuc va y tudng chuong trinh

sO ddc trung cho cung duong.

File thue
nghiém

Phan mém tinh
toan dung
labVIEW

—

Hién thi cac
thong s6
cung duong

Hinh 5. So d6 khoi
3.2. Lap trinh phin mém trén LabVIEW

3.2.1. Giao dién ngudi dung

Thehold fiker
JRDA T THUC OHEPKT\Noi san KDY Agp) CHuong trinh va du hew cher | 085

Hinh 6. Giao dién chon file va load dir liéu

Giao dién nguoi ding dwoc viét trén cira
s0 front panel chia 1am 3 phan: phan chon file
da thu thap dé tinh thong sb, phan v& 6 thi toc

duogc viét trén cira s6 block diagram. So d6
thé hién duong ndi day cac bién (tin hiéu) voi
dau vao duoc load tur file 13 thoi gian, gia tde,
van tdc dé tinh toan ra cac thong s6 cua chu ky
14i xe nhu: thoi gian cam chimg, thoi gian ting
tdc, thoi gian giam tde, toc do xe trung binh,
toc dd xe tdi da, do léch chuan téc do, ...

i
& J
) it

3

Hinh 9. Chuong trinh tinh todn théng sé
hanh trinh va cac bién trung gian
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Hinh 10. Chuwong trinh tinh todn théng sé dé
hién thi
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Hinh 11. Chuong trinh tmh todn théng sé vé
thoi gian dé hién thi
4. THUC NGHIEM
4.1. Thu thap dir li¢u
Dé thu thap dit liéu, nhom nghién ctru sir

dung mach arduino do dac va giao tiép voi dién
thoai dé ghi thanh file.txt

Hinh 12. Mach do vén téc va gia toc

HE THONG THU THAP TOC DO XE
Dang k& a6t Blustooth TrT52

Noung k& nét

Hinh 13. App dién thoai giao tiép mach dé
luu file

Hinh 14. Dau déy cam bién toc do xe

4.2. Thir nghi¢ém phin mém tinh thong s6

Sau khi tién hanh thuc nghiém vai ba loai
duong tiéu biéu: dudng do thi, duong chay tdc
do cao, duong hdon hgp. Riéng loai dudng hdn
hop, khao sat hai thoi diém khac nhau: binh
thudng va tic duong. Céc file lan luot dua vao
phén mém tinh toan v& dd thi va hién thi céc
thong s6 nhu hinh.

4.2.1. Thir nghiém dwong 1: Duong tur 184
Hoang Diéu 2 dén vong xoay cho Thu Puc

e v o
Times e

Hinh 15. Do thi vén téc dwong 1
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Hinh 16. Théng s6 tinh todn dwong 1
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4.2.2. Thir nghiém dwong 2: giao 10 Pham
Vin Dong — Kha Van Céan dén Gigamall
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Hinh 17. B6 thi van téc duong 2

Hinh 20. Théng s6 tinh todn dwong 3

4.2.4. Thir nghiém dwong 4: cau Sai Gon dén
ngi tu Tha Dirc lic tic duong

I .‘. o 'htl
ﬁwmmfw \;W'
g
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Townr)

Hinh 21. 6 thi van téc duong 4

Hinh 18. Théng s6 tinh todn dwong 2

4.2.3. Thir nghiém duwdng 3: ngad tu Thu Dtc
dén cau Sai Gon luc dudng binh thuong

Hinh 19. Do thi vén toc dwong 3

Hinh 22. Théng s6 tinh todn dwong 4
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4.3. So sanh thong s6 cung loai dwong

Bing 1. So sanh két qua cdc thong sé tinh
duoc trén quang dwong tir nga tw Thu Durc
den cau Sai Gon

Thong so Thu dir lidu lan 1 | Thu dir liéu lan 2
Total distance(m) 14369 14370
Trip after(m) 142817 14417
Total time(s) 1583.2 1585.5
Driving time(s) 1463.4 1482.9
Drive time spent accelerating(s) 6974 701.5
Drivetime spent decelerating(s) 711.5 726.5
Standing time(s) 1198 102.6
Total Cruise(s) 54.5 549
% of time driving 92.43 93.53
%% of cruising 344 346
% of time accelerating 44.05 44.2447
% of time decelerating 44.94 45.82
% of time standing 7.57 6.47
Average speed (km/h) 3247 32.74
Average dnvingspeed(km/h) 35.1334 3499
Standard deviation of speed(kmv/h) 37.0685 36.4256
Maximum speed(km/h) 70.5 59.8625
Average acceleration (m/s?) 0 0
Average positive aceeleration(ny/'s?) 0.370313 0.390168
Average negative acceleration(m/s?) -0.452459 -0.472564
Standard deviation of accel. (m/s?) 0.526169 0.51081
Number of accelerations 419 406
Accelerations per km (/km) 29.3382 28.1611
Number of stops S 5
Stopsper km 0.35 0.347
Average stop duration(s) 29.95 25.65
Relative positive acceleration(m/s”) 0.492245 0.518258
Positivekinetic energy(im/s?) 4.61008 4.85484
Relative positive speed 0.551624 0.552499
Relanvereal speed 0.565433 0.563379
Relative square speed(nv's) 11.7526 11.2583
Relative positive square speed(m/s) 6.45397 62416
Relative real square speed(m/s) 6.6351 6.36689
Relative cubic speed(m?/s?) 150.706 134.824
Relative positive cubic speed(m?/s?) 82.1314 74.8311
Relative real cubic speed(m?/s%) 84.7279 76.4235
Root mean square of acceleration(m/s”) 0.526106 0.551374

Dé kiém thong s tinh toan dic trung cho
loai dudng, nhém nghién ciru cling tién hanh
thu thap dir liéu cung loai duong (quang duong
tir ngd tu Thii Pirc dén cau Sai Gon) véi 2 thoi
diém chay khac nhau.

So sanh giita 2 1an thir nghiém khac nhau
trén cung mot doan duong vao cung mot

khoang thoi gian thir nghiém, sau khi phan
mém tinh toan nhom dua ra bang thong s so
sanh nhu Bang 1.

Nhin xét: két qua tinh toan tir hai lan thir
nghi¢m trén cung mot doan duong khong coé sy
chénh léch 16n. Nhitng khac biét trong két qua
chil yéu xay ra do mat do giao thong tai thoi
diém thir nghiém, cach xur 1y tinh hudng 1ai xe
ctua nguoi thr nghiém, tin hiéu giao thong trén
duong.

5. KET LUAN

Qua qua trinh nghién ctru, nhom da tao ra
phan mém tinh toan théng sb chu trinh lai xe,
phan mém dugc kiém ching so sanh voi két
quéa ciia cic chu trinh 14i xe chuin va cho két
qua kha chinh xdc. Ngoai ra, nhom ciing thu
thap duogc dir liéu mot s6 doan duong & Thu
Puc dé co thé sir dung phat trién cho cac
nghién ctru sau nay.

Trong thoi gian t6i, néu c6 diéu kién nhom
tiép tuc phét trién cac hé thong diéu khién tai
dé gia 1ap chu trinh lai xe gitip thir nghiém
dong co xe may hodc xe may di¢n.

LOI CAM ON

Nhém nghién ctru xin chan thanh cdm on
Khoa Co khi Bong luc, truong Pai hoc Su
pham K§ thuat TpHCM d4 tao diéu kién thuc
hién nghién clru nay. Xin cdm on cac ban Lam
Thi Ngoc Diép va Tran Nguyén Phi Nha da hd
tro trong vi¢c thu thap dir licu thuc nghiém.
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THIET KE TU PIEN PIEU KHIEN KHO LANH SU DUNG THIET BI
ZEN-OMRON

DESIGN OF ELECTRICAL CABINET TO CONTROL COLD STORAGE
BY ZEN-OMRON DEVICE

Lai Hoai Nam
Truong Pai hoc Su pham Ky thudt Tp. HCM
TOM TAT

‘Bdi viét trinh bay thiét ké ni dién sir dung thiét bi Zen-Omron va thiét bi mé rong dé dieu
khién kho lanh, day la mot truong hop dwoc xem xét dé thay dwoc kha nang sw dung thiet bi Zen
va phan thiet bi mo rong trong truong hop diéu khién hé thong phirc tap voi nhiéu dau vao va ra.
Keét qua cho thay, viéc ing dung thiét bi Zen hoan toan dp dung cho truong hop hé thong phirc
tap. Tu dién don gian khi thiét ke, lap dat. Ket qua nghién cuu co thé ap dung dé diéu khién kho

lanh trong thuc te.

Tir khoa: Zen-Omron, tu dién, kho lanh.

ABSTRACT

The article presents the design of electrical cabinets using Zen-Omron and expansion units
to control cold storage, this is a case conducted to see the possibility of using the Zen device and
the expansion units in the case of controlling a complex system with many inputs and outputs. The
results show that the Zen device is entirely applicable to the case of complex systems. The research

results can be applied in practice to control cold storage.

Key words: Zen-Omron, electrical cabinets, cold storage.

1.PAT VAN PE

Chuyén nganh nhiét c6 nhiéu linh vyc
khéc nhau trong d6 chia [am 2 mang chinh Ia
mang nong va lanh. bPéi véi mang lanh, lanh
cong nghiép la mdt linh vuc dugc tng dung
rong rai trong thuc té san xuat, dic biét trong
ché bién thuc phém, dd uéng..vv. Viéc diéu
khién hé théng lanh néi chung, kho lanh noi
riéng c6 vai tro quan trong trong vi¢c dam bao
an toan, hi¢u qua va tudi tho ctia hé théng. Viéc
diéu khién co thé sir dung cac giai phap khac
nhau nhu: st dung ti dién v6i nhiéu role trung
gian, role thoi gian hay sir dung thiét bj PLC
hodc str dung cac bd didu khién trung tm [1].
Qua tim hiéu thay duoc, thiét bi Zen Omron c6
kich thudc nhd, gia thanh khong cao, don gian
khi sir dung, nguoi dung cé thé ty bang cach
viét chuong trinh cho thiét bi theo timg yéu cau

cu thé, dac biét thiét bi c6 thé mo rong 1én dén
44 1/0, thiét bi nay hoan toan st dung dé diéu
khién cho hé thng phirc tap khi lap dat thém
thiét bi mé rong.

Do d6, trong bai viét ndy nhom tac gia da
thyc hién nghién ciru sir dung thiét bi Zen va
phan mé rong dé ché tao tu dién diéu khién cho
md hinh kho lanh ¢ xudng nhiét, Truong Pai
hoc Su pham K§ thuat TP.H6 Chi Minh. Qua
d6, dé thay duoc kha ning ung dung thiét bi
Zen va phan mo rong trong viéc diéu khién hé
thong phirc tap véi nhiéu thiét bi dau cudi..

2. GIOI THIEU VE THIET BI ZEN

Thiét bi Zen-Omron la dang PLC mini ctia
hang Omron (Hinh 1). Thiét bi Zen ¢ 3 phién
ban chinh 13: Pre V1; V1;V2 va c6 2 loai thiét
bi mé rong 1a: 8E1 va 4E/8E [1].
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Hinh 1. Thiét bi Zen-Omron

Ngudn cép cho thiét bi ¢ thé sir dung
ngudn AC hoic DC. Dé thé s6 lugng dau vio
ra, thiét bi Zen cho phép lap dat thém thiét bi
mé rong nhu Hinh 2.

lwwlﬁ“lﬁ"
.

Hinh 2. Phan mé réng 1/0O

Pé thuan loi cho viéc 1ap trinh, Hang
Omron c¢6 phan mém Zen cho phép ngudi
ding c6 thé st dung may tinh dé thiét ké
mach diéu khién theo mong mudn. Dé nap
chwong trinh tir méay tinh vao thiét bi Zen can
sit dung cap két ndi chuyén dung. Nguoi
ding c6 thé dung thém thé nhd dé luu chuong
trinh nap cho thiét bi (Hinh 3)

CAP KET NOI
s L4
& e

Hinh 3. Cdp két noi, thé nhé va phan mém
Zen.

3. So @b kho lanh va yéu cau diéu khién
Hinh 4 thé hién so d6 kho lanh & xudng

nhi¢t, Truong Pai hoc Su pham K¥ thuat

TP.Hb Chi Minh, véi thong sb dién nhu sau:

may nén (3 pha/380V); quat dan néng (1 pha

/ 220V); quat dan lanh (1 pha / 220V), van

dién tur (1pha / 220V).

Thiét bi ngung tu

Thermotat

¢ Phin

ni&t xem |

?aa |

#Van chin

Hinh 4. M6 hinh kho lanh

Yéu cau diéu khién hé théng nhu sau:
- C6 bao vé pha cho hé thong.
- Céac phu tai dugc bao v¢ qua dong.
- May nén duoc bao v¢ qua tai, qua nhiét cudén
day.
- C6 bao vé su ¢b ap suét cao, thép.
- C6 dén va coi bdo sy cb.
- C6 con tic tit coi.
- C6 dén béo ché do 1am viée cac thiét bi.
- Hé théng chay tu dong: Quat dan lanh chay
trude, sau 3 phut quat dan nong, may nén, van
dién tir lam viéc.
- Khi dat nhiét d6 cai dat, chi co6 quat dan lanh
lam viéc.
- C6 thiét bi do hiéu dién thé, dong dién.
- C6 nut dimg khan cép hé thong.
- Hé thdng x4 bing bang nudc.
4. Mach dién diéu khién
Hinh 5. thé hién mach dién dong luc, mach

nay dugc thiét 1ap dua trén cdo yéu clu dit ra
¢ phan 3.

Den Bao Phase va do dign 3p Bao vé pha ‘ 3 Pnaseov ‘ 1Phas220V
3 4 g | & T 7]

8 | o [ 10 | 1

Zz|-|»n D
-
*
.
.
.
.
.

caa
tlez|u | ¥ EM -
BvF,
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Hinh 5. Mach dién dong luc

.

-

(o}
W
o

V6i 4 phu tai ddu ra can diéu khién va 8
dau vao dé diéu khién (2 niit nhin, 1 cong tic
xoay, 1 tiép diém role nhiét, 1 tiép diém role
nhiét do, 1 tiép diém role ap suét cao, 1 tiép
diém role ap sut thap, 1 tiép diém bao vé qua
nhiét), thiét bi Zen sir dung ngudn 220V véi
Model 10C1A*-A-V2 (6 input va 4 output)
da dugc str dung va phén m¢& rong SE1** (4
input va 4 output). Hinh 6 thé hién mach dién
diéu khién dugc lap trinh trén phan mém Zen,
mach diéu khién duoc thiét 1ap tuan theo yéu
cau diéu khién duoc trinh bay ¢ muc 3. So dd
mach dién nay s& duoc nap vao phan ctng 1a
thiét bi Zen-Omrom.

| | | | | | | | | |
' EEYEYIEEEE
omRon @H ID
A e MEIEEERA e
(- J )
(<)
=X B
T r ¢ tie ey
Hinh 6. Mach dién ldp trinh trong phan
mem Zen
L_@_N -
z 5fs o § : 2
L1 I RERER; J L Py
Oled ocesesse | | Oled oceses
ZEN EXPANSION UNIT

55 55 86,80 [O] [ 86 56 85,85 [0

gl

Hinh 7. So do két néi phan cimg

Hinh 7 thé hién so d6 déu day thiét bi
dau cudi véi thiét bi Zen, dau vao bao gom

cac nut nhan va tiép diém, diu ra bao gom cac
contactor, dén, coi.

Hinh 8 thé hién tii dién diéu khién s& ché
tao dua trén co s¢ thiét ké & phﬁn trudc, trén
so d6 chi lap dat nit nhin, dén, thiét bi do
luong, thiét bj bao vé, contactor va 1 role
trung gian.

Hinh 8. Bé tri tu dién

5. KET LUAN

Bai viét trinh bay ung dung thiét bi
Zen-Omron dé ché tao ta dién diéu khién mé
hinh kho lanh ¢ xudng nhi¢t Trudong Pai hoc
Su pham K§ thuat TP.H6 Chi Minh. Qua
nghién ctru c6 mot s6 két luan nhu sau:

- Tu dién st dung thiét bi CPU Zen-
Omron va thiét bi m& rong co6 thé sir dung dé
lap trinh diéu khién hé thong phtic tap voi
nhiéu dau vao va ra.

- C6 thé van dung két qua nay dé ché tao
ti dién didu khién cho mé hinh kho lanh dang
xem xét.
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THONG SO TRUYEN KHOI TRONG QUA TRINH SAY POI LUU LOP
MONG VA MO PHONG SO

MASS TRANSFER COEFFICIENTS OF THIN-LAYER DRYING ON
CONVECTIVE DRYER AND SIMULATION

Nguyén Thanh Luin
Truong dai hoc Su pham Ky thudt TPHCM

TOM TAT

Bai viét trinh bay cdch xdc dinh cdc hé sé truyén khoi trong qud trinh sdy 16p mong trén mdy
say doi heu va ing dung CFD d@é mé phong phdn bé am cia vit liéu trong qud trinh sdy. Mot thuece
nghiém scfy l6p mong ca ot cdt lat & nhiét dé 70°C, van téc gio 2m/s da dwoc thuc hién. Qua dir
lieu thuc nghiém da xac dinh dwoc hé s6 khuéch tan am, hé sé truyén am. Déng thoi, mot moé
phong 6 da duoc thuc hién dé xem xét phan bé am trong vat liéu twr dir ligu thuc nghiém. Bai viét
c6 thé sir dung tham khdo cho gidng day mén ky thudt sdy doi véi sinh vién chuyén nganh nhiét.

Tir khoa: Mo phong; hé so khuech tan am; hé so truyén am; say lop mong; say doi luu

ABSTRACT

This paper presents a way to determine the mass transfer coefficients for thin-layer drying on a
convective dryer and use CFD to simulate the moisture distribution in the material drying. The thin-layer
drying of sliced carrots was performed at the air temperature of 70°C and air velocity of 2m/s. From
experimental data, moisture diffusivity and moisture transfer coefcient have been determined.
Simultaneously, a numerical simulation was performed. The paper can be used as a reference in teaching
drying techniques to students majoring in thermal engineering.

Keywords: Simulation,; moisture diffusivity coefficient; moisture transfer coefficient; Thin-layer
drying; convective drying

1. PAT VAN PE nghlem thuc hi¢n tinh toan thong 5O truyen
khdi theo dinh luat thir 2 vé khuéch tan 4m cua
Fick va tuong quan Biot-Dincer. Sau d6 su
dung cac dir liéu nay dé mé phong va ban luén.
Két qua bai viét c6 thé s dung dé tham khao
trong giang day mén ky thuat say (ly thuyét va
thyc tap). Chi tiét dugc trinh bay cu thé ¢ phan

Nghién ctru dong hoc qué trinh sdy co y
nghia 16n trong viéc thiét ké va van hanh. Do
d6, diéu tra vé dong hoc qua trinh sdy da dugc
thyc hién trong nhiéu nghién ctru. Pong hoc
qué trinh siy thudng duoc thuc hién théng qua
thuc nghiém; dudng cong sdy, dudng cong tdc

do giam am, hé s6 khuéch tan 4m, hé sd truyén dudi. ) _
am dugc xac dinh thong qua cac dir liéu ndy. 2. THUC NGHIEM, KET QUA VA THAO
Céc hé sb truyén khi (hé s6 khuéch tan 4m, hé  LUAN

sO truyén am) 1a nhiing thong sé quan trong
trong md ta phan bd 4m trong vat liéu trong
qué trinh sdy. V&i muc dich trinh bay cach xac
dinh cic hé s6 truyén khdi va tmg dung trong
md phong phan bd 4m. Tac gia da tién hanh
mdt thuc nghiém cho sdy 16p moéng ca rdt cat
lat trén may siy d6i luu. Tur dir lidu thuc

Trong nghién ctru nay, mau sdy dugc su
dung 1a ca rdt cat lat. Puong kinh 32+3mm, lat
cit day 4mm. Khéi lugng mé sdy 120.32g; ché
d6 sdy: nhiét d6 70°C, van tdc khong khi 2 m/s
Thoi gian kiém tra mau 10 phat, qua trlnh sy
két thac khi ¢6 am nhé hon 10%. D6 4m ban
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dau dugc xac dinh bang phuong phap ti sdy va
xéc dinh dugc do 4m ban du ca rét 1a 0.983
(46 4m tuong ddi) hay 8.3458 (do am tuyét
d6i). Cac cong thic tinh toan co ban vé qua
trinh sdy cu thé nhu sau:

Do am tuong dbi tai timg thoi diém cia
vat liéu duoc xac dinh [1, 2]:

Wl:& (1)

gvl,i
Vi gy va gu,ilan lugt 1a khoi lugng nude
va khoi lugng vat ligu tai thoi diem i.

Do am tuyét ddi [3]:

=i )

Y =—=+ 3)

T dit liéu thyc nghiém thyc hién xtr 1y s6
liéu, két qua do giam am theo thoi gian (duong
cong siy) thu dugc thé hién nhu Hinh 1. Tir dir
liéu, thuc hién hoi quy khong tuyén tinh xac
dinh dugc mé hinh toan hoc c6 thé du doan tdt
qué trinh giam 4m, cuy thé:

Y=1.48565exp(-0.0358376T) voi hé sb
twong quan R?=0.97716

1

——Y=1.48565-exp(-0.0358376-T)
ogl = R?=0.97716
0.6
S
0.4
0.2+
0 . V|
0 20 40 100 120 140

0 80 )
T [phut]

Hinh 1. Duong cong sd,y

Hé s6 khuéch tan 4m duoc xac dinh thong
qua hoi quy khong tuyén tinh tir dir lidu thuc
nghiém v6i dang phuong trinh [3]:

7Dt
Ar:
Trong d6 D. va L 1an luot 12 hé sb khuéch
tan am va mot nira bé day vat licu say.

In(Y) = ln(%) -

Qua hoi quy khong tuyén tinh xac dinh
duge hé s6 khuéch tan am De= 9.68 x 107'°
m?%s (chi tiét xem Hinh 2).

—In(Y)=0.3954 - 0.000597114-T

In(Y)

0 2000 4000 6000 8000
T [giay]

Hinh 2. Xdc dinh hé s6 khuéch tan am
Heé s6 truyén am dugc xac dinh thong qua

tuong quan Bi-Di theo cac cong thure (4-6) nhu
sau [4, 5]:

Bi =24.848Di"® 4)

Di:SLL 5)
D . .Bi

h = —”L (6)

Vé6i V va S 1 van tde khong khi va hé sb
sdy $=0.0358376 (Hinh 1).

T cac cong thuc (4-6) xac dinh dugc
Di=27904; Bi=0.5348; hm=2.588 x 107 m/s.

3. MO PHONG, KET QUA VA THAO
LUAN

Hinh 3 thé hién mé hinh vat Iy va diéu
kién bién ctia mién tinh toan. Kich thudc s&
chon lic két thiic thyc nghiém (duong kinh
20mm véi bé day 1 mm). Lya chon ndy voi
muc dich xem xét 4m phan bd tai thoi diém dat
d6 kho theo yéu cau.
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mm (370210 phan tir, xem & Hinh 4); budc
thoi gian 1 gidy.

Dudng kinh 20mm M

Bé day 1mm s

7516

| D.=9.68 x 1019 m2/s "

hn=2.588 x 107 m/s 67

M.=0.0507 ok

4188

3369

2539

I 1710

| Khong khi: 70°C, 2my/s | 5%

o L 0 phut
Hinh 3. M6 hinh vat ly s
; \ 5 ~ , £ 3988
Céc phuong trinh sir dung trong mé phong so: 2008
\ . . X 3787
+ DPinh luat tht 2 vé khuéch tan am cua Fick 3606
[3] . 3585
) 3.485
3384
M _ vy 3283
ot ¢ 3182
. 3082
Vi dicu kién bién: 2981
30 phut

t=0— M=8.3458
~DNVM =h (M,—M,), gia thiét bo qua
phan nhiét 4n trong qua trinh séy.

1.001
0.963
0925
0 887
0.849
osn
0773
0736
0697
0659
0.621

+ D06 4m can bang co thé xac dinh theo cong
R F{ 0.645
j

thirc [6]: M, :O.103(

ey 4

90 phut

0440
0.404
0.368
0332
0296
0.260
00m 5000 10,000 () 0224

2500 2E00 : 0.188

. 0.152

Hinh 4. Chia lwoi mién tinh toan 0.116
0.080

Sau khi dung m6 hinh vat 1y, chia luéi 130 phut
va kiém tra doc 1ap ludi. Sau do, thiét 1ap cac
diéu kién ban dau va tién hanh mé phong. Cu . o .
thé cac dit lidu sir dung md phong: De= 9.68 x Hinh 5 the hién phan bo am cua lat cat
10710 m%/s; hm = 2.588 x 107 m/s; Mc=0.0507( tai géc thoi diem 0+130 phut. Két qua chg thay,
{ing v&i d 4m tuong dbi cia khong khisaukhi ~ d0 am cua vat lieu giam theo thoi gian say; 16p
gia nhiét 1&n 70°C 1a 25%); kich thu6c lu¢i 0.1 cang Xa tam thi ¢6 do am cang nho, phén bo

Hinh 5. Phdn b éam theo thoi gian sdy
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am nay hoan toan phu hop véi dic diém
khuéch tan am theo ly thuyét veé say.

Hinh 6 thé hién dudng cong sdy theo di
liéu mo phong. Két qua cho thay xu huéng do
am khong thir nguyén giam dan theo thoi gian
hoan toan phu hop vai Iy thuyét va két qua thuc
nghi¢m. Tuong quan gifra gia tri mdé phong va
thyc nghiém R2=0.99. Két qua md phong nay,
cung cép cai nhin téng quan vé viéc sir dung
cac thong s6 truyén khdi cho mo phong phan
bb am trong vat liéu khi sdy.

Thuc nghiem
= Mo phong

0 80
T [phut]
Hinh 6. Dit liéu mo phong va thuc nghiém
4. KET LUAN

Bai viét trinh bay cach xac dinh cac hé so

truyén khdi va tmg dung CFD dé mo phong
phan bd 4m bén trong vat liéu sdy dua trén dir
lidu thuc nghiém. Qua nghién ciru c6 mot sb
két luan nhu sau:

- Hé s6 khuéch tan 4m va hé s truyén 4m
ctia truong hop khao sat 1an lugt dat De=9.68
x 1071 m?/s va hyn=2.588 x 10" m/s

- Hé s6 truyén 4m va hé s6 khuéch tan 4m
1a cac théng s quan trong trong nghién ciru
dong hoc qua trinh siy, cac thong sé nay c6 thé
sir dung trong viéc mo phong phan bd am trong
vat liéu.

- Két qua md phong cung cép cai nhin tong
quan hon trong viéc su dung dir li€u vé truyén
khdi trong md phong phan bd am trong vt liéu
khi say 16p mong.

- Pé nang cao do chinh xac ctia két qua mo
phong cin xem xét thém yéu t6 co ngot khi sy,
c6 nghia can xem xét viéc thay doi thé tich vat
liéu theo thoi gian say.

- C6 thé str dung bai viét 1am tai liéu tham
khdo cho sinh vién chuyén nganh nhiét trong
hoc mén ky thuat sdy (ly thuyét va thuc
nghiém).
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PHAN TiCH HIEU QUA HE THONG TREO CHU PONG TAI MAT
PUONG LOAI C VOI VAN TOC 60 KM/H

Duong Nguyén Hic Lan
Truong dai hoc Su pham Ky thugt TPHCM

TOM TAT

Nghién ciru nay tién hanh di phan tich két qua mé phéng ciia hé thong treo chii dong tir @6
danh gid hiéu qua ciia hé thong treo chii dong so véi hé thong treo bi dong. Cdc két quad sé dwoc
xudt tir cdc mé phong trén cac phan mém Matlab/Simulink va Matlab/GUL Véi cdc sé liéu va cdc
do thi mé phong két hop véi phwong phdp tong hop Iy thuyét sé cho ra két qua danh gic mirc do
hiéu qua cua hé théng treo chu dong vé cdc dai luong vé dich chuyén ctia khoi lwong dwoc treo,
gia toc ciia khoi lwong dweoc treo theo phirong thing ditng. Nghién civu nay chii yéu nghién ciru vé
dé ém dju ciia hé thong treo nén mé hinh mé phong dwoc don gian héa bang mé hinh % xe.

Tir khéa: hé thong treo chii dong; hé thong treo bi dong; gia toc theo phiong thang dimg;
Mo phong.

ABSTRACT

This study analyzes the simulation results of the active suspension system, thereby evaluating
the effectiveness of the active suspension system compared to the passive suspension system. The
results will be exported from simulations on Matlab/Simulink and Matlab/GUI software. With the
data and simulation graphs combined with the theoretical synthesis method. The results to evaluate
the effectiveness of the active suspension system on the quantities of displacement of the sprung
mass, and the vertical acceleration of sprung mass. This study studies about the smoothness of the
suspension system, so the simulation model is simplified by Y car model.

Keywords: active suspenssion, passive suspensssion, vertical acceleration of sprung mass,
Simulate.

1. GIOI THIEU Nghién ciru nay tap trung nghién ctru vé
d6 ém diu cua hé théng treo vi vay dé thuan
tién cho viéc nghién ctru nhung van dam bao
duogc tinh khach quan vé d6 ém diu ctia hé
thdng treo thi nghién ctru ndy mé phong va
phan tich vé mé hinh % xe.

D6i voi hé thdng treo bi dong thi cac hé sb
d6 ctmg 16 xo hay hé s6 giam chan ciia bo phan
giam chin s& ¢ dinh va kho thay doi trong qua
trinh hé théng treo hoat dong. C6 mét s6 hé
thong treo ban chu dong thi co thé thay doi

duogc cac thong s6 nén do ém diu va d6 6n dinh
ctia O tO tang 1én dang ké tuy nhién xét vé do
ém diu thi hé théng treo ban chii dong van chua
dat duoc hi€u qua 16n khi chay trén nhirng mat
dudng x4u va tdc do cao. Dé dat duoc hidu qua
vé d0 ém dju thi hé théng treo chu dong da ra
doi va nghién clru nay s€ phan tich hi¢u qua
cua hé théng treo chi dong chay trén mat
duong loai C va van toc 60Km/h so v6i hé
théng treo bi dong.

Heé thdng treo cht dong co ban 1a hé thong
treo bi dong trang bi thém cac cam bién phat
hién dich chuyén, van tdc va gia tdc theo
phuong thing ding két hop voi bo diéu khién
PID dé diéu khién mot piston thuy luc duoc dat
gift khéi luong dugc treo va khéi luong khong
duoc treo.
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———————

Hinh 1. M6 hinh hé thdng treo chu dong.[1]

2. Mo phéng

A A

2.1 Cac théng sé dic tinh cia 6 t6 méd
phong.

D¢ phan tich tinh hidu qua cta hé thong
treo chit dong so v&i hé théng bi dong thi
nghién ciru nay s& mo phong 2 hé thong treo
v6i cac thong sb ciia hé thong treo gidng nhau
vé do cung 10 xo, hé $6 giam chin cta bo phan
giam chin va ca do cimg cua 16p xe. Sau day
1a ca thong sb cu thé s& md phong theo hinh 2.
Céc thong sd nay duoc trich din theo mot
nghién ciru da duoc xuat ban [2].

" T
nump X, (5)
= NS maodel

denp  Fi(s)

250 kg
50 kg
ot 18600 N/im

fm Sprung me
Un

flanction

p ransfer

1000 Ns/m

1 196,000 N'm

Sty : n )
X, = UGy, TUMC - _ xy |
\dend  denc

where

denp

e ad's (104 Hz)
v spring. S, can be
nump X i(s)

Hinh 2. Thong s6 hé thong treo [2]
2.2 Piéu kién mé phéng.

Mat dudong mo phong trong nghién ctu
nay 1a mat duong loai C tuong ddi xau voi hé
s6 khong bang phang 64* 10°-6 m*3. Van toc
md hinh hoat dong 1a 60 Km/h.

O hinh 3 thé hién bién dang mit dudng ma

nghién ciru nay mo phong.

Mo phdng cta nghién ctru nay thuc hién
trén ng dung da dugc nghién ctru va xay dung
ctia [1]. Vi bo thong s diéu khién cua bo diéu
khién PID nhu sau: Kp= 10870, Ki= 3000,
Kd= 1200.

m)

_ Do Thi: Bien Dang Mat Duong

0 05 1 15 2 25 3 35 B 45
Thoi Gian (s)
Do Thi: Bien Dang Mat Duong

0.02

\
© 10 20 30 40 80 60 70 80 90

Quang Duong (m)

Chieu Cao Map Mo (m@hieu Cao Map Mo (

Hinh 3. Bién dang mat duong mo phong
3. KET QUA VA PHAN TIiCH.

3.1 Chuyén vi theo phwong thing dirng ciia

Kkhdi lwong dwoc treo.

! Do Thi: Chuyen Vi Cua Khoi Luong Duoc Treo

0.0 X

Mat Duong ‘
= = =Chu Dong |
—-—-—BiDong | ‘

?:‘-7 3 1; - J 475 5
Thoi Gian (s)
Do Thi: Chuyen Vi Cua Khoi Luong Duoc Treo

0 05 1 16 2

0.02 T
\ Mat Duong

== Chu Dong |
_____ BiDng |

L " " . - i ! " <!
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Ouang Duong (m)

Do Dich Chuyen (m) Do Dich Chuyen (m)

Hinh 4. Chuyén vi ciia khdi lwong dugc
treo.

O hinh 4 thé hién chuyén vi theo phuong
théng ding cua khéi lugng dugc treo cuia hé
théng treo chu dong va h¢ théng treo bi dong.
Puong do thi mau do nét dut thé hién chuyén
vi cia hé théng treo chu dong, duong dd thi
may den nét chdm dat thé hién chuyén Vi cua
hé thdng treo bi dong con duong d6 thi mau
xanh nét lién thé hién cho bién dang cta mit
dudng.

Dua vao két qua mo phong ciia hé thong
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treo da thuc hién, dua vao dd thi chuyén vi cia
khéi lwong duoc treo thé hién dwoc sy dich
chuyén cuia khdi lugng ciia hé théng treo chi
dong dao dong it hon va thip hon nhiéu so voi
su dich chuyén cua khoi lugng dugc treo cua
hé théng treo chii dong. Dé thiy ré hon thi
trong 5 gidy mo phong thi hé thong treo chu
dong chi dao dong 3 lan, tuy nhién & hé thong
treo bi dong thi $6 luong dao dong 1én tGi 7 lan.
Tir d6 day ciing 1a mot co s& dé danh gia su
thoai mai ciia nguoi ngdi trén xe c¢6 hé thong
treo cht dong 16n hon so v&i nguoi ngdi trén
xe su dung hé théng treo bi dong.

3.2 Gia tdc theo phwong thing dirng cia
Kkhdi lwong dwoc treo.

Do Thi: Gia Toc Cua Khoi Luong Duoc Treo

Gia Toc (m/s2)

] 0.5 1 1.5

2 25 3 3
Thoi Gian (s)
" Do thi: Gia Toc Cua Khoi Luong Duoc Treo

o Ml 4'1 ] lf"

¥
i

Gia Toc (m/s2)

40 S0 B0 70 80 20

"
i
.“U
Quang Duong (m)

Hinh 5. Gia toc cua khéi lugng duoc treo

Gia toc theo phuong thing dimg ctia hé
thong treo 1a mot trong nhimng théng sé danh
gia d¢ ém diu cua hé théng treo. Bang 1 dudi
day thé hién cac khoang gia tri ¢ danh gia do
ém diu cua hé thong treo dya theo gia trj trung
binh binh phuong cua gia téc theo phuong
thang dimg ctia khdi luong duoc treo.

Dua vao d6 thi & hinh 5 thé hién duoc
duong mau do nét dut cho gia tri thap hon hon
rat nhiéu so voi cac gia tri duong mau den nét
chim gach ctia hé thong treo bi dong. Tai gidy
thir 0.5 thi gia toc theo phuong thang dimng cuia
khdi lugng dugc treo cua hé¢ théng treo bi dong
dat 2.8 m/s2 tuy nhién & hé thong treo chii dong
thi chi dat 0.9 m/s*2. Gia tri nay cua hé thong
treo chi dong thip hon rat nhiéu so véi hé
thong treo bi dong. Qua qué trinh mé phong ta
thu dugc gia tri trung binh binh phuong cia gia
tc theo phuong thing dimg ciia hé thong treo

chu dong dat 0.26 m/s"2 véi gia tri nay cho
thdy dugc tuy xe co trang bi hé thong treo chu
dong chay trén mat duong khong dugc tot va
téc d6 trung binh 60 Km/h nhung ngudi ngdi
trén xe van khong c6 cam giac khong thoai mai
nao ca. Tuy nhién gid tri d6 ¢ xe trang bi hé
théng treo bi dong dat t61 0.94 m/s2 tirc nguoi
ngdi trén xe nay co cam giac ro rét vé sy khong
thoai mai roi. Véi 2 gia tri dat duoc ta thdy
duoc muce do tdi wu ctia hé théng treo chu dong
tang 72.5 % vé d6 ém dju so voi hé théng treo
bi dong.

Béang 1. Phan ing v6i cac muc rung dong
khéc nhau cua hanh khach dya trén gia tri trung
binh binh phuong ciia gia toc [3].

Nho6 hon 0,315
m/s>

Khong c6 cam giac khong
thoai mai

T 0,315 dén 0,63
m/s’

Co cam giac chut it vé sy
khong thoai mai

Co cam giac 0 rét ve sy

\ Je 2
Tir 0,5 dén 1 m/s khong thoai mai

Tir 0,8 dén 1,6 5 N

/s Khoéng thoai mai

Tir 1,25 dén 2,5 A1 A N
/<2 Rat khong thoai mai
Lén hon 2 m/ s Cuc ky khong thodi mai

4. KET LUAN

Tir két qua phén tich thong qua két qua mo
phong hoat dong cua 2 hé thong treo chu dong
va hé théng treo bi dong tai mat duong lai C
toc do 60Km/h véi bd s cuia b diéu khién PID
nhu sau: Kp= 10870, Ki= 3000, Kd= 1200 [1].
Cho thiy duoc khi thay thé hé thong treo chu
dong cho hé théng treo bi dong 1én xe cd bo
thong s6 nhu da d& cap ¢ phan gidi thiéu thi gia
tri dé d4nh gia d6 ém diu tirc gia tri trung binh
binh phuong cua gia téc theo phuong thing
ding ctia hé thong treo chu dong s& giam di rat
nhiéu tr gid tri 0.94 m/s"2 xudng con
0.26m/s"2. Qua dé cho thiy duoc d6 tdi vu cua
hé théng treo chu dong dat 72.5%.
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XAY DUNG MO HiNH THUC NGHIEM SAY LOP MONG TREN MAY AY
POI LUU

MODEL CONVECTIVE DRYER FOR THIN-LAYER DRYING

TOM TAT

Nguyén Lé Hong Son
Truong dai hoc Su pham Ky thudt TPHCM

Bai viét trinh bay cdach xdy dwng mé hinh thwe nghiém dé nghién ciru dong hoc sdy 16p méng
trén may say doi luvu. Ket qua co thé ap dung trong hoc tdp va nghién cuu lién quan den linh vuc

say, chuyén nganh kj thudt nhiét.

Tir khéa: dong hoc qud trinh sdy; mdy sdy doi luu; sdy lop mong

ABSTRACT

This paper presents the construction of an experimental model to study the kinetic drying of thin-layer
on a convective dryer. The results can be applied in learning and research related to the drying field of

thermal engineering.

Keywords: kinetic drying,; convective dryer; thin-layer drying

1. PAT VAN PE

Sy d6i luu duoc tng dung rong rii trong
thyc té san xuat boi tinh don gian trong ché tao,
chi phi dau tu thap va don gian trong van hanh.
Nghién ctru dong hoc qua trinh sdy cung cip
cac dir liéu quan trong nhu dir li¢u duong cong
sdy, duong cong téc d6 giam am, hé sé khuéch
tan Am, hé sb truyén am..vv. Cac dit liéu nay
can cho viéc tinh toan thiét k&, van hanh va toi
wu may sdy. Cac dit lidu nay thuong dugc xac
dinh thong qua thuc nghiém séy, do d6 viéc xay
dung mo hinh thuc nghiém la can thiét. Véi
muc dich ché tao mot mé hinh thue nghiém c6
thé ap dung cho hoc thuc tap siy cia sinh vién
chuyén nganh k¥ thuat nhiét, nhém tac gia da
tién hanh xay dung mé hinh may say ddi luu
cho tng dung sdy 16p mong va tién hanh thir
nghi¢ém danh gia.

2. MO HINH MAY SAY

Hinh 1 thé hién mé hinh may siy ddi luu
duogc xdy dung dé thuc nghiém say 16p mong.

| _~Khay sdy

Quat-,
N A ~Dimmer
i \-Thermostat AN ,.
. - / N N
- e L - //_ fl { \VW , o _’]\—/,\
r) :‘

‘:I N ;
. 5, ~

) <,
/ >
TS

//// \7{
A 0N
- ~\
()
T )
[——] =

Lcan B4 tri dign tro

Hinh 1. M6 hinh thyc nghiém

Trong mo hinh, thermostat dugc su dung
dé kiém soat nhiét do séy, Dimmer su dung dé
diéu chinh tdc do quat. Cong suit bo dién tro
va quat dugc tinh chon dya trén yéu cAu nhu
sau: gia nhiét dugc cho khong khi ¢ nhiét do
ban dau 25°C, d6 4m 80% dén nhiét d6 yéu cau
75°C, luu lwong gio qua budng sdy 16n nhit co
thé thiét lap 1a u=1.5 m/s, tiét dién budng say
200 x 200mm. Tt cac dir liéu trén, thuc hién
tinh todn x4c dinh dugc cac thong s6 cu thé nhu
sau:

Luu luong thé tich khong khi:
V., =u.F =0.06 (m*/s)=216 m’/h
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Luu lwong khdi luwong khong khi:
My =Vie-Puae =0-072 y o/ ( 510=1.2 kg/m?)

Dung am khong khi ting véi nhiét do 25°C, do
am 80%:

d = 0.621-2Lo _0,01607 kga/kgkkk
1-o.p,

Entanpy khong khi ung véi nhiét do 25°C, do

am 80%:

1, =1.004z + d (2500 +1.847) = 66.03 kl/kg

Entanpy khong khi ung véi nhiét do 75°C,
dung 4m dp=d;:

I, =1.004¢ +d(2500+1.84¢) =117.70 kl/kg
Luong nhiét can cép:

O=m, (I,-1)=3.72 kW. Tlr d6 chon cong
sudt bo dién tro lip dat 4kW.

Vi kénh gid, chon so bd trd lyc 1.5 Pa/m,
toan b0 kénh dai 1m, tinh thém 50% trd luc cho
cac co. Vay tong tré luc khoang 2.25 Pa. Véi
luu lugng 216 m3/h va cot ap cn 2.25 Pa, chon
quat c6 cong sudt 85W vai luu lugng 216 m¥/h,
cdt ap 280 Pa. Trong mo6 hinh nay Dimmer 100
W da duoc sir dung. DO 4m cua vat liéu theo
thoi gian trong qua trinh siy dugc xac dinh
bang phuong phéap cin, trong mé hinh mét can
dién tir co sai s6 0.01g da duogc bd tri lap dat
nhu Hinh 1.

3.MO TA THU'C NGHIEM, KET QUA VA
THAO LUAN

R& ciy nguu bang cit lat duong kinh
35+5mm voi bé day 5+0.5 mm di duoc sir
dung dé thyc nghiém. Thoi gian 1iy mau 10
phut, khi 14y mau quat s& dugc tat dé tranh anh
huong két qua do. Mau sdy nang 121.2g; ché
d6 say: nhiét do 70°C, van toc gid 2 m/s. Qua
trinh sdy két thiic khi d6 4m nhé hon 10%. Do
am ban du dugc xac dinh bang tu siy (sdy O
nhi¢t do 105°C trong 24h). Qua thyc nghi¢m
xéc dinh duge do 4m ban dau 1a 77.3% (d6 4m
trong ddi).

Bang 1 thé hién két qua do khéi lwong ré

nguu bang theo thoi gian siy khi thuc nghiém.
Bdng 1. Dir liéu thuc nghiém

STT Thoi gian, phiit | Khoi lwong, g
1 0 121.20
2 10 102.13
3 20 85.72
4 30 73.53
5 40 64.17
6 50 56.91
7 60 51.30
8 70 46.71
9 80 42.95
10 90 39.93
11 100 37.44
12 110 35.33
13 120 33.74
14 130 32.18
15 140 30.96
16 150 29.73

Po 4m tuong dbi tai tung thoi diém cua vt
liéu dugc xac dinh [1, 2]:
gn,i
gvl,i

W, = (1)

Vi g, va g 1an luot 1a khdi lwong nudc
va khéi lwong vat lidu tai thoi diém i.
Do am tuyét ddi [3]:

M =— 2)

DR — i+l i (4)
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V&i M;, Mi+;1a 6 4m tai thoi diém « va t+A¢

1

——Y=1.03237-0xp(-0.0235707-T)
R2=0 9998
0.8
0.6}
>

0.4}
0.2}

0

100 150
T [phut]

Hinh 2. Puong cong sdy

T dit liéu thyc nghiém thuc hién xir Iy s6
liéu, két qua d6 giam am theo thoi gian (dudng
cong sdy) thu dugc thé hién nhu Hinh 2. Két
qua cho thdy xu huéng d6 am khong thir
nguyén giam dan theo thoi gian hoan toan phu
hop voi 1y thuyét vé qua trinh siy. Pong thoi,
tir dir lidu, thyc hién hoi quy khong tuyén tinh
xéac dinh duge mé hinh toan hoc ¢ thé dy doan
t6t qué trinh giam 4m, cuy thé:

Y=1.03237-exp(-0.0235707T) voi hé sb
twong quan R’=0.9998.

0.07 -
0.06 - [ ]
0.05-
Pl -
‘_g 0.04+
Q
= -
5 0.03-
2 .
= 0.02f L]
& a"
0.01+ a"
"
o L L L L L L
0 0.5 1 1.5 2 25 3 35
M
Hinh 3. Duong cong toc do say theo do am
tuyét doi

Hinh 3 thé hién duong cong téc do giam
am theo d§ am tuy¢t doi. Ket qua cho thay, toc

d6 sy dao dong trong khoang 0.004+0.07
(ga/gvis.phiit), toc d6 sdy cao ing véi giai doan
ban dau méi sy, sau d6 toc do say co xu hudng
giam dan ung vaéi viée do am tuyét ddi giam,
dén gan cudi qua trinh sdy (gan vé d6 am twong
d6i 10%) sy thay doi toc do sy 1a khong déng
ke.

Trong bai viét ndy, sai s6 16n nhét két qua
tinh twong tmg ciia W, M va Y lan luot 0.52%;
0.55%; 0.54% (tmg v6i 1an can cudi cung), chi
tiét xem & Hinh 4.

VariablexUncertainty
M = 0.0806+0.0004464
G, =29.73+x0.01
Gy =121.2+0.01
Wy = 0.773+0.0000511

W =0.07459+0.0003823
G, =29.73£0.01

Gy =121.2£0.01

Wy = 0.77320.0000511

Y =0.02367+0.0001275
G, =29.73+0.01

Gy =121.2+0.01

Wy = 0.77320.0000511

Hinh 4. Sai s6 I6n nhdt két qua tinh

4. KET LUAN

Bai viét trinh bay xdy dung m6 hinh tii sdy
doi luu dé thye nghiém xac dinh dong hoc qua
trinh sdy 16p mong, két qua nghién clru thu
duoc nhu sau:

- Mb hinh méy siy rat thuan loi khi thuc
nghiém, don gian trong ghi s6 lidu.

- C6 thé str dung md hinh nay dé sinh vién
chuyén nganh nhiét thuc nghi¢m khi hoc mon
thuc tap sdy.
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THU'C NGHIEM HE THONG CUNG CAP PHU NHIEN LIEU HHO CHO
XE GAN MAY TU BQ PIEN PHAN CO NHO

Lé Quang Vii, Hoang Vin Thinh, Trin Minh Ngoc Chau

TOM TAT

Truong dai hoc Su pham Ky thugt TPHCM

Bai bdo nay trinh bay két qud nghién ciru thue nghiém ciia hé thong HHO. Hé thong HHO
diege gan trén xe gdan mdy 50cc, véi muc dich tiét kiém nhién liéu va tang cong sudt dong co. Hé
théng HHO la mét bo dién phdan mede ¢ nhd, chat dién ly la NaHCOz. No sir dung ning lwong
dién duoc tgo ra tr may phat cua xe tao ra hén hop khi H, va O,. Hon hop nay dwoc dan vao
diong ong nap vao déng co. Sau do, né va hoa khi dwoc dot chdy bén trong xy-lanh dong co. Két
qua ciia nghién civu ndy la tién dé dé phat trién mot hé thong HHO tot hon, ¢é hiéu sudt cao, dé
ldp ddt trén cdc phirong tién cé khd ning ldp lan trén nhiéu logi xe trén thi truong Viét Nam.

Tir khéa: Pong co dot trong, HHO, ting cong sudt dong co, tiét tiém nhién liéu.

1. PAT VAN PE

Viét Nam hién nay c6 rit nhidu nhiing
chiéc xe may dang hoat dong trén duong x4, du
doan 20 ndm nira thi luong xe may ¢ Vi¢t Nam
chi giam tbi da dwoc khoang 50%, nén luong
xe may luu thong van rat 16n. Khi thai ciia xe
méy thai ra moi truong 1a khong hé nho dan
dén sy 6 nhiém moi truong khong khi trim
trong. Bén canh do, nhién li¢u hda thach cung
ngay dang dan can kiét. Viéc sir sung chung
mot cach tiét kiém dé dam bao ngudn ning
lwong trong twong lai. Vi thé, nhém nghién ciru
da nghién ctru hé thong cung cip phu nhién
litu HHO cho dong co débt trong va thuc
nghiém no dé giai quyét tinh trang trén.

Hién nay c6 rat nhiéu phuong phap dé tao
ra khi dé giam luong khi thai dong co CO2,
HC, NOX... Trong d6, viéc dwa hon hop khi
Hy- dro va O-xy vao trong budng dot 1a mot
phuong phap dién hinh. Vi thyc té dt chay hdn
hop nhién liéu nay chi tao ra nudc sach theo
nghién ctru cua Baltacioglu MK va cong su,
nghién ctru cua Arat H va cong su. Ngoai ra,
viéc dua hon hop khi Hy-dro va O-xy vao dong
co ddt trong con lam ting hidu qua cua qua
trinh chay, gitp tang hiéu suat dong co, giam 6
nhidm moi truong. Dé tiép can vén van dé tao
khi Hydro, nhom nghién ctu tim hiéu cac
phuong phéap tao ra khi Hy-dro va O-xy tu
nhiéu ngudn khac nhau nhu khi thién nhién,

diu mo, than d4 va phuong phép dién phan
nudc. Trong cac phuong phap trén, phuong
phap dién phan nudc cho chi phi thip nhit va
dé tién hanh nhit d6i v6i nhom nghién ci.
Ngoai ra day 1a phuong phap han ché cac rui
ro nhat vé chay n6. Phuong phap tmg dung
dién phan nudc dang rit duoc chii y do tmg
dung ngudn ning luong tai tao va do la mot
cong nghé sach véi chi phi thap.

Céc cong trinh nghién ctru ung dung vé
dién phan da rat pho bién trén thé gidi, dic biét
la cac nudc phuong Tay. Trong Tap chi Chau
Au vé Nhiing tién bo trong K¥ thuat va Cong
nghé (2015) da c6 bai bao “HHO Generator —
An Approach to Increase Fuel Efficiency in
Spark Ignition Engines”. Tuy nhién cac nghién
ctru vé ing dung dién phan tao HHO vao dong
co dbt trong van con rat han ché, chu yéu la cac
nghién ctru & nudc ngoai, trong nude hau nhu
rat han ché. Chinh vi thé, d& tai nay sé trinh bay
day du tong quan cac nghién ciu cia cong
ngh¢ dién phan nudc va kha nang ung dung
trén xe gén may voi muc dich 1a tiét kiém nhién
liéu, ting cong sudt dong co, giam khi phat
thai, dac biét 1a khi HC.

2. THIET KE, THI CONG HE THONG
HHO
2.1 Thiét ké mé hinh hé théng HHO

Mb hinh cung cdp phu nhién liéu HHO

cho dong co xang st dung bo ché hoa khi duoc
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thiét ké ngd nap HHO theo phuwong vudng goc
v6i duong dng nap phia trude canh buém ga.
HHO dugc piston hut vao dong co dua trén su
chénh 1éch 4p suét di vao xy lanh tham gia su
chéy cia dong co.

[l— el
l : I A\
Alr Filter =( wlnj“;}__'| f:"l.\lmusl]/)

]

Hinh 1. M6 hinh thiét ké hé thong phu nhién
liéu cho dong co xe gan may

lIHO

Fuel-Cell

\ mppl

Hé théng gém 2 b phan chinh 1a b¢ di¢n
phan va b diéu khién.

Hinh 4. Bé diéu khién

Bo dién phan gom: binh chira, tim ban cuc
dién phan, bom ti€p chat dién li, relay bom,

binh chira chat dién ly bd sung. Hinh 2.

Bo diéu khién gém: Arduino UNO, mach
Cong Suat MOSFET D4184 PWM, LCD,
relay, bo gia 1ap tde do dong co. Hinh 4.

2.2 Xac dinh cac thong so ciia hé thong
Trong phuong phap dién phan dung dich

Soda Baking, nudc dugc dién phan boi ngudn

dién mot chiéu véi hai dién cuc (hoac cac thm

dién cuc, dugce lam tir cac kim loai tro nhu bach
kim, thép khong gi...) dat trong nudc. Khi H2

s& xuét hién & dién cuc 4m va O2 s& xuét hién

¢ cuc duong. Khoi lugng HHO thu vé duge

tinh theo cong thirc Faraday:
Al t
=—2

Trong do:

- m[gram) khéi lugng chit giai phong &

dién cuec.

- A khdi lwong mol nguyén tir ctia chét

thu duoc ¢ dién cuec.

- nsb electron ma nguyén tir hoic ion di cho
hodac nhan.

- I[A] cudng do dong dién trung binh cua dc
quy.

- 1[s] thoi gian dién phan.

- F: hang s6 Faraday 1a dién tich ctia 1 mol
electron hay dién lugng can thiét ¢é 1 mol
electron chuyén doi trong mach ¢ cathode
hodc & anode (F = 1,602.1071°.6,022.10% =

96500 C.mol").
2

18] —e-NacipH7s
~m-NaCl pH8.5
161 _aNaCi pHO.S5
1.4 -=-NaHCO3 pH7.5
~=-NaHCO3 pH8.5
—4-NaHCO3 pH9.5

1.21

1
0.8 1
0.6
0.4
0.2

DCW (g/L)

0 2 4 6 8

Cultivation time (d)
Hinh 5. Do thi biéu dién kha nang dién phan
dung dich NaHCO;
Kha nang dién phan cta dung dich
NaHCO; dugc thé hién qua Hinh 5.

Dé c6 thé tinh lugng khi sinh ra trong thuc
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té. Ta tién hanh thi nghiém day nudc véi hé
théng HHO (Hinh 6).
Khi HHD

Khi HHO

Hinh 6. Thi nghiém day nuéc

Sau d6 do dat thyc nghiém cac thong $6
& thuc té cta hé thdng khi hoat dong bang cac
dung cu hd tro nhu déng hd VOM, dong hd
bam gid, von ampe ké nhu Hinh 7. Dé do nhiét
do hoat dong cua bd dién phan, cuong do dong
dién, thoi gian dé thu dugc lugng khi nhit dinh.

Hinh 7. Cac cong cu hé tro

Véi dinh huéng kiém soat muc do hoat
d6ng cuia binh dién phan bang cach diéu chinh
dién 4p, ddn dén phai xac dinh mdi lién hé cta
s6 lwong cip ban cuc va dong dién di qua
chung. Tu do, co thé xac dinh duoc sb lugng
cap ban cuc can thiét dé cho murc dong dién
nhu mong mudn (bé hon hodc bing 5 Ampe).
Dé tién hanh xdy dinh sé lugng ban cyc anh
huéng toi mirc d6 dong dién tdi da qua binh
dién phan voi didu kién thi nghiém. Dau tién ta
xac dinh khdi lugng chét dién li (NaHCO3-
baking soda) can thiét cho dung dich dién phan
v6i hidu dién thé cap vao 1a 12,6V. Qua nhiéu
lan thuc nghiém, ta thu duoc ti 1€ tdi vu gitra
nude va baking soda (1 mudng ca phé twong
tmg v6i 500 ml nude, hay 10g/500ml ). Thé
tich dung dich dién phan phu hgp so voi vo

binh (ngdp cac cdp ban cuc) 1a 800ml. Ngoai
ra, mdi tAim bang dugc lam tir inox 304 voi dién
tich 1a 100*100* Imm.

Sau khi chudn bi bo thiét bi v6i thong sb
trén, ta da tién hanh thi nghiém vdi 1 cdp ban
cuc. Sau qua trinh thuc nghiém, ta thu duoc Kkét
qua cuong d6 dong dién twong ung la 1,6
Ampe véi 1 cdp bang cuyc. Tu co s trén, cd thé
sir dung 3 cip ban cuc dé phu hop voi muc tiéu
kiém soat dong dién va cong suit phi hop véi
xe may (4,8A).

Pé tién hanh do thé tich khi thu duoc trén
mdi mirc dién ap khac nhau, ta ding bo day
nudce c6 thé tich 100ml. Tién hanh do thé tich
thu dugc trén cung 1 don vi thoi gian.

Sau khi tién hanh cac thuc nghiém trén, ta
1ap trinh cho Arduino UNO, thiét 1ap tirng muc
dién ap tmg véi timg dai tbe do dong co khac
nhau.

3. THU NGHIEM HE THONG HHO
3.1.Chuin bj trwée thue nghiém

N

Hinh 8. H¢ thong HHO trén xe gin mdy

Tién hanh d4u nbi hé théng HHO trén xe,
mic cdu chi cho hé théng han ché cac chay
chap, dau ndi cong tic dé co thé thay d6i dugc
trang thai hoat dong cua hé théng HHO. Két
nbi binh ac-quy véi bo diéu khién ciia hé thong
HHO. Sau d9, tién hanh khiém tra b HHO va
xe thyc nghiém dam bdo an toan trong qua
trinh thyc nghiém.

3.2. Tién hanh thye nghiém

Pé dam bao cac thong s6 hoat dong cua
hé thdng c6 tinh tin cdy cao nhat. chung t6i da
tién hanh thi nghiém trong 30 ngay lién tyc. Thi
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nghiém lya chon céc kiéu dia hinh, tinh trang
giao thong thuong hay dién ra trong thyuc té
nhit.

Hinh 9. Mot s6 hinh anh trong qud
trinh thuc nghiém

Chay thuc nghiém béng cach dd mot
luong xang nhét dinh vao xe, tién hanh chay xe
cho dén khi hét xing dé do quing duong di
duoc. Cu thé, chung t6i chon lugng xan nhét
dinh trén mot 1an thir nghiém 1a 2 lit. Quéng
duong di dugce do bang tng dung “ Pdng hd
téc d0 GPS” duoc cai dit trén dién thoai. Ung
dung s& ghi lai tdc do trung binh, tbc d6 tdi da,
quang duong di dugc. Tur do ta s€ c6 co s¢ danh
gia su hoat dong cua b HHO. DPanh gia dua
trén quang dudng vé tiét kiém nhién lidu, toc
d6 t6i da cua dong co dé danh gia vé sirc manh
dong co khi c6 HHO. Ngoai ra, chiing t6i con
quan tim dén nhiét d6 hoat dong cua bd dién
phan dé dam bao bd HHO hoat dong t6i wu
nhat.

3.2.Két qua thwe nghiém

Sau khi thuc nghiém, chung t6i thu duoc

cac thong so can thit nhu: tiéu hao nhién licu
trén mot don vi nhién liéu va toc do toi da cua
dong co.

Bing 1: thong s6 quing dwong trung binh véi

1 lit xang
Khoéng Co
Céc chang thir nghiém HHO | HHO

(km/1) | (km/1)
D}Iong ’dal, it xe cO, A,lt 53.54 | 57-60
dung, it doc. (Tuyen i/l my/l
duong Vo Chi Cong)
Puong  dai, nhidu
phuong tién, c6 nhidu
dén tin hiéu, c¢6 ddc ciu.

, , 48-50 | 55-57
(Tuyén duwong Quoc 19| 1/ km/l
1A huong tw Ho Chi
Minh vé Long an vd
nguoc lai)

Puong ndi thanh

(Tuyén dwong Lé Vin 47-49 | 53-55
Dién Bién Phu va nguoc

lai)

DPuodng ndi thanh luc ket

xe (Tuyén dwong Lé Vin

Viét — V6 Van Ngdan — | 44-45 | 47-48
Pham Vian Pong — | km/l | km/l
Quéc 16 13 — Dién Bién

Phu va nguoc lai)

DPuong hon hop

(Tuyén dwong tir thanh | 54-55 | 60-62
phé Ho Chi Minh vé km/l km/1
Binh Phuoc)

T bang trén, nhém nghién ctru da tinh
toan, 1ap 2 biéu do. Biéu do tiéu hao nhién liéu
nhu Hinh 10. Va biéu do van tdc tbi da cta xe
nhu Hinh 11.
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Biéu d6 tiéu hao nhién liéu

> —

Khéng HHO

Hinh 10. Biéu do tiéu hao nhién liéu.

Nhin vao biéu dd tiéu hao nhién liéu trén.
Ta thiy & moi dia hinh, khi bat hé théng HHO,
xe s€ di dugc quang dudong xa hon trén cung 1
lwong xing. O bai thir nghiém “Puong dai, it
xe ¢d, it dimg, it déc” voi mdi lit xang ta di
dugc quing duong nhiéu hon 4 - 6 km va no
cling twong tu ¢ bai thir nghiém “ Puong noi
thanh” . O bai thir nghiém “Dudng dai, nhiéu
phuong tién, c¢6 nhidu dén tin hiéu, c6 ddc cau”
va “Dudng hon hop” véi mdi lit xing ta di
dugc quing dudng nhidu hon 6 - 7 km. Vi bai
thir nghiém “Pudng ndi thanh luc ket xe” thi
v6i moi lit xing, ta chi chay thém duogc quing
duong khoang 3 km.

Biéu d6 van toc téi da

100

@ Khong HHO

Km/h

Hinh 11. Vin t6c téi da cia xe

Dua vao biéu dd trén, khi hé théng HHO
hoat dong, tde d6 toi da cua dong co duoc tang
thém 6km/h. Vay khi hé thong HHO hoat dong,
cong suat dong co ciing cai thién dang ké.

Ngoai tiét kiém nhién liéu va tang 1 phan
cong suat dong co, hé théng HHO con gitp
dong co dbt chay sach hon. Cu thé co thé quan

sat bu-gi cia dong co sau 2 bai thyc nghiém
khong bat va bat hé théng HHO nhu Hinh 12,
Hinh 13.

re 4

Hinh 12. Khéng cé hé thong HHO

Hinh 13. C6 hé thong HHO

Sau qué trinh nghién ctru, thuc nghiém,
ghi chép két qua va ddi chiéu khi by HHO
khong hoat dong va hoat dong trén ddng co xe
50cc. Ta thu duoc két qua sau. Vé mirc do tiét
kiém nhién lidu, dong co tiét kiém tir 7.8%
nhién liéu déi véi duong dong duc va dat
ngudng 14% & dudng dai. Khong nhiing thé,
téc do toi da dong co ciing ting dugc thém
6km/h, tirc ting dugc 7,3%. Khong nhimg thé,
hé théng HHO con gitip dong co chay sach
hon, hiéu sudt dong co duoc ting 1én.

4. KET LUAN

Viéc tao ra dugc hé thong phy nhién liéu HHO
cung cip cho dong co xe may ¢& nho co ban
dugc hoan thanh 13 mot didu twong ddi thanh
cong cua nhom nghién ctru vi da giai quyét
duoc van dé dit ra vé muc dich cua dé tai 1a
giai quyét duoc sy 6 nhiém mai trudng do khi
thai xe may va lam gidm ap luc cho nhién li¢u
hoa thach. Tuy nhién, qua lan nghién ciru nay
nhom nghién ciru van con mot sé han ché vé
kich thu6c, kha nang lap 1an, hiéu suit cta hé
thong chua cao,... Nhung trong tuong lai,
nhom nghién ctru s€ nang cép, cai thién dé hé
thong co thé 1ap trén moi phuong tién.
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TINH TOAN LUA CHON CONG SUAT HE THONG PIEN MAT TROI
PHU HOP DUA VAO TAI TIEU THU TU NHA MAY HOA LOI PAT

Pham Thanh Tuén, V4 Vin Tuin, Huynh Lé Thi
Truong dai hoc Su pham Ky thudt TPHCM

TOM TAT

Nghién curu huong dén muc tiéu lam ré tinh kha thi vé mat kinh té trong vigc dau tw dw an
dién mat troi dp mdi tai Nha may dét may Hoa Loi Pat tai Quang Ninh ¢ thoi diém hién tai va cd
twong lai, dé tir do co thé xdc dinh dwoc thoi diém dau tw ndao la phil hO’p cho du a an. Viéc tinh toan
sir dung cdc phan mem nhw: Homer Pro, AutoCad, Sketchup, vayst dé danh gia vé tinh kinh té va
ky thuat. Cac chi 6 kinh té, cdc tiéu chudn dugc phan tich can than dé tir d6 tim ra dwoc cong
sudt dién phiv hop nhdt véi thoi gian hoan vén la bé nhdt cho nha mdy khdo sat. Két qud khdo sdt,
phdn tich, tinh toan cho thdy khi ldp dat hé thong dién mdt troi véi cong sudt 772 kW thi lwong
phat thai khi COz duwoc gidm ding ké cu thé la 530,248 kgCO2/ndm. Tong chi phi tiét kiém duwoc
khi lcfp dat hé théng dién mat troi nha may Hoa Loi Dat roi vao khoang 35,587,004,590 VND
trong toan bg vong doi dw an va chi $6 sudt hoi von néi bé la 15.1% véi thoi gian hoan von la 7.8
nam.

Tir khoa: Pién mat troi ap mai; Nha may Hoa Loi Dat; HomerPro; PVSyst; thoi gian thu héi von,

Giam phat thai COo.

1. GIOI THIEU

Viét Nam nam trong giéi han giira xich
dao va chi tuyén Bic, thugc ving ndi chi tuyén
c¢6 anh ning mat troi chiéu sang quanh nam
nhét 1a khu vic Nam B9. Véi tong s6 gid ning
trong nam dao dong trong khoang 1.400 -
3.000 gid ting dan tir Bic vao Nam. Tuy nhién
hién nay viéc khai thac va sir dung ngudn ning
luong nay con han ché. Vi khi dau tu dy an
dién mat troi can quy dét 16n va chi phi dau tu
con cao. Vay nén dién mat troi ap mai s& 1a giai
phap tt cho van d& niang luong ¢ Viét Nam.

Sy phat trién ctia nén kinh té da kéo theo
téc d6 d6 thi hoa nhanh chong va hang loat cac
toa nha cao tang, cac khu nha xuéng moc 1én
véi toe do chong mat, thi viéc tan dung cac
khong gian mai ciia nha xudng 1a mot gidi phap
triét dé va téi wu vé ca hai mat kinh té va k§
thuat.

Nha may dét may Hoa Loi Dat tai Quang
Ninh c¢6 vi tri dia 1y thugc vung Déng Bic B9,
v6i khi hdu mat mé va cuong do birc xa mat
troi @ muc trung binh ¢é kha ning phat trién

nang lwong mat troi tai dy. S6 gid nang tai khu
vuc nay dat tir 1600 - 1750 gid/nam véi ngudn
blrc xa mat troi trong ngay dat tu 3.3 - 4.1
kWh/m? phii hop dé phat trién dién mit trdi ap
mai.

D¢ tinh toan tinh kha thi vé mat k¥ thuat
va tinh kinh té cta du 4n cac phan mém nhu:
Homer Pro, AutoCad, Sketchup, Pvsyst duoc
su dung. Pé tdi wu trong vi¢c lyra chon hé théng
c¢6 hiéu qua kinh t& nhit bang cach so sanh
chuén xéc cac chi s6 kinh té giita 2 phan mém
Homer pro va bang tinh excel dugc nhom tu
xdy dung. Phan mém mé phong 3D SketchUp
duogc st dung dé dung mé hinh du an dé tir 46
cho ta c6 cai nhin tryc quan va kiém tra dy an
ndy c6 xudt hién hién twong bong che hay
khong nham t6i wu hiéu suit cua hé théng dién
mit troi 4p méi. Dé nang cao hiéu qua cua hé
thong, doi hoi cac giai thuat didu khién, cing
v6i cac tinh toan trong thiét k&, 1ap dat phai tdi
wu, dam bao tAm pin mat troi va céac thiét bi
khéc trong hé théng luén 1am viéc & hiéu suét
cuc dai khi tai thay d6i. Phan mém PVsyst s&
giai quyét cac van dé noi trén vi nd phén tich
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duogc nhidu yéu té anh huong dén hé thong dién
mat troi nhu cuong dé anh sang, nhiét d6 moi
truong, hién tuong bong che va dua ra cac két
qua rd rang dé t6i wu k¥ thuat cho dy éan.

Nghién cuu nay tdp trung vao viéc lua
chon cong suit t6i uu cua cua hé théng dién
mit troi 4p mai ma chua tinh dén phuong an
luru trit cho hé théng. Dé phu hop cho viée tich
toan cac yéu t§ kinh té duoc gia dinh dya vao
dix liéu cua thoi diém hién tai lac thue hién du
an va khong di sau vao viéc phan tich thi
truong ciing nhu cac kha ning thay ddi tinh
kinh té do cac yéu td thi trudng thay doi.

Thong qua nhiing két qua tinh toan thu
duogc tir nghién ciru nay s& cung cdp cai nhin
bao quat hon vé tiém ning va tinh kha thi ciia
dy an “Tinh todn lya chon cong suit hé théng
dién mat tro1 phu hop dua vao tai tiéu thu cua
nha may Hoa Loi Pat” ¢ Hai Ha, Quang Ninh,
Viét Nam.

2. PHUONG PHAP TINH TOAN

2.1 Céc thong s6 ky thuit co ban cia dy an
dién mat troi ap mai [1,2]

Dé c6 thé tinh toan va thiét ké duoc mot
hé thong dién mat troi thi chung ta can thuc
hién cac budc:

Budc 1: Thu thap dit liéu ban dau.

- Trudc tién ta can khao sat, thu thap thong tin
ct phu tai nhu: thiét bi sir dung, théng s6 cong
suét, thoi gian hoat dong cua thiét bi do,... T
do6 ta s& co duoc do thi cua phu tai ma ta can
tinh toan.

- Tiép theo 1a thu thap yéu t ciing vo cung
quan trong dé 1a vi tri ma ta lép dat hé théng
boi nod gitip ta xac dinh duge cuong do birc xa,
goc nghiéng ctia mai dé chon dwgc phuong an
lip dat tot nhat dé co thé dap tmg duoc san
lwong va nhu cau tiéu thy cuia tai.

Budc 2: Tinh toan phu tai cua hé théng, dau
tién 1a ta s€ tinh dién nang ti€u thu trong 1
ngay ctia hé thong tir d6 sé& suy ra duoc theo
timg thang va cudi ciing 1a ndm.Cong thirc dé
tinh la:

n
Ang ES Z Piti
i=1

Trong do: Pi, ti lan luot 1a gia tri cong sult va
thoi gian tiéu thu cia phu tai tha i. Tur d6 ta suy
ra dugc dién nang tiéu thu trong vong mot
thang va ndm s¢ la:
Amn = Ang~Nth
An = Ang.Nn = Ath. 12
Trong do:

- Am, A 12 dién ning tiéu thu hang thang va
hang ndm cua phu tai

- N, Nn 1a s6 ngay tiéu thy dién theo hing
thang va hing nim

Budc 3: Lua chon hé théng can lép dat.

- Theo két qua tinh toan phan tich phu tai ciing
v6i s6 tién dau tu va tinh hinh dién nang hién
tai ma quyét dinh xem nén lya chon hé théng
nao cho hop 1y cu thé 1a hé théng doc lap, hoa
luéi.

Budc 4: Tinh toan s6 module pin ciia hé théng
nang luong mat troi.

- Pé x4c dinh dugc sé module ctia tAm pin ning
lwong mit troi cho hé thong can lip dat ta ap
dung cong thirc sau:

Anam

Pope.pv-Kepv-Kaepy- 1.365. hy

Npy =

Trong do:

- Npy: s6 luong tim pin mat troi can lip dat
cho hé thong

- Apgm: 12 nhu cdu tiéu thu dién ning cua tai
trong 1 nam [kWh]

- Popi.py: 1a cong sudt cuc dai cia mot tAm pin
nang luong mat troi [kWp]

- k;py: 12 hé sb nhiét d6 coa tAm pin nang
luwong mat troi [%], gié tri tiéu chuan va thuong
lay ctia no6 1a 90%

- ke py: 12 12 hé sb an toan cia tdm pin nang
lwong mat troi bao gdm tat ca tén hao ning
luong do bui ban, day dan, va cac tac nhan bén
ngoai khac [%], thudng 14y gia tri gin diing ctia
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no 1a 80%.

- n7: 1a hi¢u suat cua toan hé thong va dugc tinh
bang tich cua cac thong so hi¢u suat sau:

- Tpa: 14 hiéu sudt ciia bo battery [%], thuong
lay gia tri 1a 80%

- Neon: 1a hiu suit cua bd nap-xa cho battery
[%], thuong 14y gia tri 14 80- 85%

- Minv: 14 hiéu suit cia bd nghich luu [%],
thuong ly gia tri 1a 85%

- hy,: 14 86 gio nang trung binh trong nim tai vi
tri dia diém can lip dat hé thong [gio].

Budc 5: Xac dinh phuong an ghép ndi cho hé
thong cac tam pin nang lugng mat troi can lap
dat.

- Viéc lya chon phuwong an ghép ndi cac tim
pin mit troi 13 v6 cliing quan trong dé 1am sao
c6 thé dap ung dugc dién ap, cong suat dau ra
clia tAm pin vao inverter.

Budc 6: Tinh toan va lya chon phuong phap
d4u ndi cho bd nghich luu.

- V6i s6 luong tdm pin ma ta da tinh ra duoc
khi lp dat hé thong dién mat troi thi dé t6i wu
hoéa san lwong dién cho hé thong thi mbi quan
hé gita cong suat gian pin ciing nhu inverter
phai dam bao nhu sau:

Ppv < 1.2 x Pinv

Ti€p theo ta s€ tinh todn s lugng string dé
dau ndi vao inverter véi cong thure sau:

Vin — MAXjny

ppt
Vmpp,,

PVmax =

Trong do:

- Vmppt-max-inv: 1a dién ap t6i da cua dai
MPPT

- Vmpp-pv: 1 dién 4p hoat dong ctia mot tim
pin ndng luong mat troi.

Cudi cung thi ta s& kiém tra dong dién tdi da
cho phép ngd vao cua bd nghich luu thoa diéu
kién sau:

Isc < Imax—input—inv
Trong do:

- Isc: 1a dong dién ngan mach toi da cia tam
pin mat troi

- Imax-input-inv: 12 dong dién tbi da cho phép
vao cua inverter

Twong ty ta s& kiém tra dién ap t6i da cho phép
ngo vao cua bd nghich luu:

Voc—pv < VdCmax—inv
Trong do:
- Voc: 1a dién 4p ho mach ciia tAm pin
- Vdc-max: 1a dién ap t6i da DC cho phép ngd
vao cua inverter.

Céc budc tién hanh nhu trén c6 thé dugc tong
Kkét qua so dd tién trinh thuc hién trong Hinh 1.
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So dd cac budc thiét ké hé théng dién mat trdi ap mai véi cdng sudt tdi wu cho
Cong ty TNHH Hoa Loi Dat

e s i Dién néng tiéu DU liéu vé giad frecaL s
Dién tich mai thy clia tai dién Vitridia ly
M& phong Homerpro tim cyc tri
Tim ra dwgc céng sudt 13p dat hé
théng
So sanh cac théng s6 lién quan va
danh gia tinh kha thi vé mat kinh té
Céng suat Homer Pro cudi cling
Tinh toan va lya chon thiét bj V& mo hinh 3D Trén Sketchup
& nhgp céc théng s8 ddu vao Cdéng suat 1&p dat va phan bé lai vi tri 13p dat pin
cho hé théng trén Autocad

[ J

Pv syst

Chay mé phong
tim ra san lugng
va hé sé tén hao

| -

Tién hanh thi cong |
va lap dat hé
théng

Hinh 1. So do cdc budce thue hién cia dw én dién mat troi nha mady Hoa Loi Dat

an nham chiét khau dong tién mat chay vao va
chay ra cua dy 4n ma ching ta dau tu, chi sb
- ] nay ding dé dua ra quyét dinh vé viéc dau tu
Ty 1€ chiét khau (discount rate) va dung dé tinh toan ty suét hoan vén ndi bo.

Ty 1& chiét khiu 1a ty 1¢ 13i sudt cua dy ~ Cach d€ chon dugc ty I¢ chiet khau phu hop
don gian nhat d6 chinh la cho n6 bang vdi ty

2.3 Cic chi s6 kinh té trong tinh toan h¢
théng dién mit troi ap mai [3,4]
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suét lgi nhuan ctua dy an thay thé khi so sanh
gitta hai phuong an dau tu v6i nhau.

Ty 1é chiét khiu duoc ding dé chuyén dbi chi
phi mot 1an va chi phi cua cd nam. Phuong
trinh dé tinh toan duoc 131 suat chiét khiu thuc
la:

I
A

Trong do:

- i: 1a ty 18 chiét khau thyc

- i: 14 ty 1& chiét khau danh nghia
- f: 1a ty 1€ lam phat

Ty 1€ lam phat

Ty 1€ lam phat (inflation) 1a hién tuong
murc gia chung ctia nén kinh té tang 1én lién tuc
trong thoi gian nhét dinh. Va chi tiéu ty 1 lam
phat (rate of inflation) dung dé do ludong mirc
d6 tang hay giam gia. NO phan anh sy bién
dong ctia muc gia chung & thoi diém duoc xét
so voi thoi diém trude do.[3]

Thoi gian ton tai ciia mot du an

La khoang thoi gian ma ¢ d6 du 4an dau
tu s€ phat sinh ra cac chi phi. Dua vao thoi gian
nay chung ta c6 thé tinh dwoc chi phi hing nim
thong qua chi phi hi¢n tai rong.

Chi phi khiu hao

Céc tai san gia tri dau tu nhu cic trang
thiét bi, phwong tién van chuyén, nha cira,...
sau mot thoi gian st dung thi s€ bi hao mon va
giam dan gia tri theo thoi gian. Gia tri giam
ctia n6 ¢6 thé do yéu t6 hao mon hiru hinh (bi
hao mon, gia cbi theo thoi gian,..) hodc do hao
mon vo hinh (16i thoi vé mat kinh té, gia tri
giam theo thoi gian,...). Khiu hao nhim muc
dich dé thu lai phan gi tri bi giam cia tai san
d3 dau tu [1]. cong thire dé tinh khiu hao nhu
sau:[4]
=B

n

D
Trong do:

- P: 1a gia tri cua tai san

- SV: gia tri con lai cua tai san (Salvage value)
- n: 1 thoi gian dé khau hao

Gia tri thu hoi thuin (Net Present Value —
NPV)

Gié tri thu hdi thuan 1a hiéu giira tong gia tri
thu hoi duoc tir hé thdng (tinh cho ca thoi gian
dau tu) va tong chi phi ban dau bo ra, nghia 1a
téng s6 tién nhan duoc khi d3 thu hdi duoc du
s6 vbn ban dau bo ra. Va dugce tinh nhu sau:

NPV=Y" B X (1+i) =Y oC x (1 +
D711

Trong do:

- i: 12 11 suét chiét khiu [%/ nim]

- n: 12 thoi han dau tu [nim]

- B,: 12 khoan tién thu hdi rong nam thr i

- C¢: 1a khoan chi phi bo ra rong ndm thur i

Véi viée tinh duoc gia tri thu hdi thudn cia du
an dau tu dong nghia véi viée cho thay tinh
kha thi vé mat kinh t€ hon cu th¢ la:

e Truong hop néu NPV < 0 thi dong
nghia du 4n nay khong du kha nang chi tra cac
chi phi cho dy 4n dan dén thua 15.

e Truong hop néu NPV > 0 thi nguoc lai
du an nay c6 tiém ning sinh 10i trong twong
lai.

e Trudng hop cudi cing néu NPV =0 thi
dy an s€ chi dung ¢ muc thu hoi du so6 von ban
dau.

Tuy nhién, chi s nay cho ta biét duoc dy 4n
nay s€ thu lgi nhuan cling nhu 1a 16 voi mot
con s6 cu thé 1 bao nhiéu, nhung khong tinh
duoc murc do sinh 13i cua du an dau tu. Cho
nén, dé dé cho viéc nay thi ngudi ta thudng sir
dung phuong phap tinh ty sudt thu hdi von ndi
bo (IRR) cta du an.

Ty suét hoan von ndi by (Internal Rate of
Return — IRR)

Ty suét hoan vén no61 bo ciia mot du an dau tu
chinh 14 suét thu hoi do ban than dy an tao ra
duogc, né cho ta biét dugc ty 18 sinh 101 hodc
kha nang sinh 161 cia mot dy an bét ky, va ta
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c6 thé xac dinh dwa vao ldi suat cho vay nhu
sau:[4]
0=NPV =

T Rt —R
t=1 (1+4IRR)t 0

Trong do:

- R,: 12 gi4 tri thu hoi tai nam thir t

- T: 1a thoi gian thyc hién dau tu cho du 4n
- Ry: 1a chi phi von dau tu ban dau

- NPV: 1a gié tri hién tai

Chi phi vén

Chi phi v6n binh quan gia quyén (WACC)
1a chi phi von sau thué binh quén cta cong ty
bao gdm nhiéu nguon nhu: cd phiéu pho thong,
cd phiéu uu dai, trai phiéu va céc hinh thirc ng
khéac nhau, va dugc thé hi¢n qua cong thire sau:

WACC = (E/V) x KE + (D/V) x KD
Trong do:
- E: 1a gi4 tri thi trudng ciia von ¢ phan
- V: 1a tdng sb v6n dai han ctia doanh nghiép
- D: 1a gi4 tri thi trudng cua von vay
- KE: 1a chi phi st dung vbn cb phan
- KD: 1a chi phi st dung n¢ vay
Théi gian thu hdi von

Thoi gian thu hdi von (Payback Period —
T) 1a khodn thoi gian c6 thé hoan tra lai sO von
dau tu ban dau da bd ra, nghia 1a thoi gian can
dé ma tong gia tri thu hoi s& bang vai tong gia
tri von dau tu.

2.4 Thong tin du 4n dién mat troi ap mai

Dy 4n khao sat 1an nay 1a nha may Hoa
Loi bat, nha may dugc bict dén la mot trong 3
cong ty con cua tap doan Hoa Loi Pat va hi¢n
dang toa lac tai KCN Texhong Hai Ha - xa
Quang Dién - huyén Hai Ha - tinh Quang
Ninh, c6 dién tich Ién t&i 72,000 m”*2, va co vi
tri toa do trén ban do Viét Nam 1a: 21°25.4'N,
107°44.8'E.

Hinh 3. Hinh anh thuc té nha may Hoa Loi
Pat

Hinh 3. Mt bang thiét ké ciia nha mdy Hoa
Loi Dat

Dua vao th6ng tin vi tri cua nha may Hoa
Loi bat cho thay nha may thudc vung Dong
Bic, c¢6 sd gio nang trong nam 1a 1,600 — 1,750
gid/ndm va cuong do blirc xa mat troi trong
ngay l1a 3,3 — 4,1 kWh/m?/ngay. V&i cudng do
btrc xa d6 cho thiy tiém ning ctia nha may
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trong vi¢c lép dat dién mat troi 4p mai & mirc
d6 trung binh. Vi ly do d6 nghién ctru tinh kha
thi vé k¥ thuat va kinh té 13 rat quan trong trong
viéc dam bao hiéu qua kinh té cua du an.

Theo két qua do dac, khao sat du an thi
nha may co téng cong co 6 toa nha tong dién
tich cua khudn vién khoang 72,000 m?, loai
méi ctia nha may déu dugc lam bang ton.
Trong d6 dién tich mai cta 6 toa 12 36,198 m?
va o thé lép dat dugc hé théng v6i cong suét
1a 5 MW (véi 1 kWp tuong g v6i 5 m?).

Trudce khi lap dat hé thong dién mat troi
trén mot mai nha xudng nao ciia nha may bat
ky thi budc dau tién can phai kiém dinh két cau
mai, dd bén va tinh toan kha nang chiu lyc cta
méi nha xuong do6 khi lap dat cac tAm pin mit
troi 1én dé dam bao duoc an toan trong qua
trinh van hanh, stra chira cling nhu sir dung ctia
nha may.

N

Hinh 4. Mat bang mdi thiee té ciia nha mdy
Hoa Loi Pat

5. Co s6 dir li¢u tinh toan thong s6 ky
thuat va kinh té

3.3 Tai tiéu thu ciia nha may

Theo khao sat ban dau thi nhu cau tai sir
dung cta nha may trung binh mét ngay udc
tinh khoang 7,000 kWh/ngay, tuong duong voi
2,000,000 kWh/nim va cong suit dinh cta nha
méy khoang 1,000 kW. Nhin vao cac s6 liéu
trén ta c6 thé thay luong dién ma nha may tiéu
thu rat 16n cung voi d6 luong birc xa mat troi
cling nim & muc trung binh, vi vay viéc st

dung két hop hé théng dién mat troi s& giup
cho nha may gidm dugc ap luc vé kinh té,
khong nhiing thé viéc st dung di€n mat troi
con mang lai nhiéu gia tri to 1on nhur giam phat
thai khi doc hai gitp bao v¢é mdi truong, ting
tudi tho cta tAm ton khi nhiét do giam va hon
hét 1a tiét kiém duoc chi phi dién ning. Bén
canh d6 Viéc hét han Fit dan dén viéc lugng
dién du thira ma tim PV san xuét ra bi ling phi
kéo theo d6 cac chi s6 vé kinh té, thoi gian thu
hdi vén cling s€ bi kéo dai, vi vdy viéc tinh
toan duoc kha ning thu hdi von trong tinh hinh
hién tai 1a v0 cung quan trong.
Daily Profile
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Hinh 5. Nhu cdu tiéu thu dién trong ngdy cia
nha may
3.4 Biéu gia ban di¢n ¢ Viét Nam theo gio:

Bdng 1. Gia ban dién theo gio

Cap dién 4p tir 22 kV Gidéi ;f‘n
dén dwdi 110 kV (dong /kWh)
Cap dién ap twr 22 kV
dén dwdi 110 kV
Gi0 binh thwong 1,555
Gio thip diém 1,007
Gid cao diém 2,871

6. KET QUA

Phan mém chay véi nhiéu khoang cong
suat khac nhau. Pau tién cho chay tir khoang
0-1,500 kW véi mdi budce 1a 100 kW thi két
qué s& cho ra 1a 800 kW. Tiép tuc cho phan
mém chay trong khoang 400-1,100 kW véi
mdi bude 50 kW thi két qua cho ra 1a 750 kW,
ctr nhu vay cho phan mém chay trong khoang
tu 700-800 kW véi bude nho hon nira 1a 10
kW thi két qua cho ra 1a 770 kWp. Cubi cing
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cho phan mém chay khoang 765-775 kWp véi
mdi budc 1a 1 kW thi cho ra két qua cudi ciing
1a 772 kWp. V6i két qua cong suat 772 kWp

apacity (kW)

cho thiy chi phi gia dién trung binh (LCOE)
dat gia tri nho nhéat nhu trong hinh 6.

Hinh 6. Gid tri ciia LCOE thay doi theo céng sudt ldp ddt

Véi cong suat 772 kWp thi tong chi phi
rong (NPC) va chi phi gia dién trung binh
(LCOE) 1a thip nhat cu thé 1a
47,467,510,0004d va 2,015.47 VND cling nhu
ty sudt hoan vbn ndi bo (IRR) 1a cao nhat cu
thé 15.1% vi vay két qua cong suat téi wu ma
Homerpro chay ra 1a hoan toan chinh xéc, vi
vdy cong suat 772 kWp ma phin mém
Homerpro chora la t61 wu nhat, nén ta két luan
cong suat ti uu cho cong ty may mac Hoa Loi

Dat 1a 772 kWp.

Ung v6i cong suat 772 kWp thi tong chi
phi dé dau tu cho dy an dién mat trdi & nha
may Hualida (Hoa Lo¢i Pat)1a 11,517,769,318
VND bao gom chi phi tim panel, b nghich
lwu, chi phi 1ip dat va bao tri van hanh hé
thong. Trong khi d6 San lugng dién ning cua
hé thdng dugc thé hién day du va chi tiét dudi
day.

Bing 2. San lwong dién nang cia hé thong tir nam 1-5

Nim bon 1 3 4 5
V1

Téng nhu cAu tai | kWh | 2,612,938 | 2,612,938 | 2,612,938 | 2,612,938 | 2,612,938

Tong diénndng |\ v | 694032 | 1,898.432 | 1,904,894 | 1,911,356 | 1.917.818
tiéu thu
Bic 1 kKWh | 63,670 | 63,670 | 63,670 | 63,670 | 63,670
Bic 2 KWh | 1,438,937 | 1,441,634 | 1,446,613 | 1,451,592 | 1,456,571
Bac 3 KWh | 392324 | 393,128 | 394.611 | 396,094 | 397,577

Dién néng tiéu

thy tir thm pin | kWh | 718,006 | 714,506 | 708,044 | 701,582 | 695,120
mat troi

Binnangdu | w1 90000 | 89.561 | 88751 | 87.941 | 87.131
thira cua
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7. KET LUAN

Qua nhitng két qua khao sat, phan tich,
tinh toan lién quan dén kinh té va k¥ thuat cho
dy an dién mat troi nha may Hoa Loi Dat tai
tinh Quang Ninh cho thiy cong suat phii hop
cho nha may la 772 kWp. Luong phat thai khi
CO, duge giam 530,248 kgCO2/nam. Tong chi
phi tiét kiém duogc khi lap dat hé thong dién
mat troi nha may Hoa Logi Pat khoang
35,587,004,590 VND trong toan bg vong doi
du 4n. Chi s kinh té voi suat hdi von noi bo
1a 15.1% véi thoi gian hoan vén 1a 7.8 nam.
Két qua cho thiy day 1a mot dy an kha thi
trong thuyc té.

Vi cong suat lp dat toi wu 772 kWp cho
hé théng dién mat troi tai nha may Hoa Loi
Dat thi san luong cta hé thong 1a 808,006
kWh/ndm, muc ti€u thu ctia nha may tor hé
thong 1a 718,006 kWh/nam chiém khoang
32% dién nang ti€u thu cua nha may. Vi vay
nha may muén ting phan trim viéc st dung
nang luong tai tao thi c6 thé ting cong suit ctia
hé théng dién mat troi. Tuy nhién trong trudng
hop nay lugng dién du thura s€ tang 1én nhu
vay phai lip thém acquy luu trir (battery) dé
tan dung nang lugng du thura. Hién nay viéc sur

dung dién mit troi két hop voi luu trit dang 1a
cong ngh¢ dugc chu y, tuy nhién cong nghé
nay van dang con han ché bai 1& chi phi bo ra
cho h¢ luu trit c6 gia thanh cao, chua tinh téi
viéc bao tri cho nd, din dén han ché vé tinh
kinh t& cho du an cu thé 1a thoi gian thu hoi
von s& kéo dai. Tuy nhién trong tuong lai gia
thanh cong ngh¢ luu trit s€ giam va cong nghé
nay s& tré' nén pho bién hon.

Ngoai ra dé tai nghién ctru nay ciing ¢
thé mé rong cho viéc xem xét dén co ché mua
dién truc tiép tr nha may dién mat troi va gio
(dPPA), phuong 4n mua ching chi nang luong
tai tao (iIREC/TIGR). Bén canh d6 cic cong
nghé giam sat cling can dugc xem xét sir dung
dé giam sat diéu khién h¢ thong dién mat troi
thong qua phan mém Scada ciing nhu cac phan
mém khac,.. mang lai sy thuan ti¢n cho vi¢c
van hanh stra chita hé théng va hiéu qua trong
sir dung hé théng.

LOI CAM ON
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Co khi Bong lyc — Truong Pai hoc Su pham
K¥ thuat TP. HCM.
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LICH SU PHAT TRIEN O TO PIEN

Xe dién thuc té di xut hién trong nhimng
nam 1890. Mot chiée xe dién d giit ky luc tc
d0 trén dat lién ciia cic phuong tién giao thong
cho dén khoang nim 1900. Vao thé ky 20, chi
phi cao, toc d6 tdi da thap va pham vi hoat dong
ngin ctia xe dién chay bang pin, so v6i xe dong
co ddt trong, da khién viéc str dung chung giam
stit trén toan thé gidi. Cac 6 to chay dién da tiép
tuc duogc st dung dé van chuyén hang hoa va
van tai cong cong - ddc biét 1a cac phuong tién
giao thong dudng st.

Vao dau thé ky 21, sy quan tim dén cac
phuong tién chay bang dién va nhién liéu thay
thé trong cac phuong tién co gi6i ca nhan ting
1én do: ngay cang lo ngai vé cac van dé lién
quan dén cac phuong tién sir dung nhién li¢u
hydrocacbon, bao gdm thiét hai vé méi truong
do khi thai ctia chiing giy ra; tinh bén viing ctia
co so ha tang giao thong van tai dya trén
hydrocacbon hién tai; va nhitng cai tién trong
cong nghé xe di¢n.

K¢é tir ndm 2010, téng doanh s6 ban 6 to
dién hoan toan va xe tai nho dat 1 triéu chiéc
dugc giao trén toan cau vao thang 9 nim 2016,
4,8 tri¢u 6 t6 dién dugc dua vao st dung vao
cudi nam 2019, va doanh s tich liy ciia 6 to
dién dat mdc 10 tridu chiéc vao cudi nam 2020.
Ty 18 toan cau giita doanh sé ban xe dién chay
bang pin va xe hybrid hang niam 13 56:44 nim
2012, 69:31 vao nam 2020. Tinh dén thang 8
nam 2020, Tesla Model 3 chay dién hoan toan
1a chiéc xe du lich chay dién ban chay nhét moi
thoi dai trén thé gisi, voi khoang 645.000
chiéc.

Vi¢c phat minh ra mau xe dién dau tién la
do nhiéu ngudi khac nhau. Nam 1828, nha vét
ly va linh muc nguoi Hungary Anyos Jedlik da
phat minh ra mét loai dong co dién so khai, va
tao ra mot chiéc 6 t6 md hinh nho chay béng
dong co cia minh. Gilta nam 1832 va 1839,

Do Vin Diing
Truong dai hoc Su pham Ky thudt TPHCM

nha phidt minh nguoi Scotland Robert
Anderson ciing da phat minh ra mot cd xe dién
tho so. Nam 1835, Gido su Sibrandus Stratingh
¢ Groningen, Ha Lan va trg ly Christopher
Becker dén tir Bure cling da tao ra mot chiéc 6
t6 dién quy mo nho, chay bang pin khong sac
lai duoc.

Ac quy c6 thé sac lai cung cip cho phuong
tién giao thong da khong ra doi cho dén nam
1859, véi sy phat minh ra ac quy axit-chi ctia
nha vat ly nguoi Phap Gaston Planté. Camille
Alphonse Faure, mot nha khoa hoc ngudi Phap
khac, di cai tién dang ké thiét ké cua dc quy
vao nam 1881; nhimng cai tién cua ong di lam
tang dang ké dung lugng cua no, tryc tiép dan
dén viéc san xuat chiing & quy mo cong nghiép.

Chiéc xe dién dau tién ché nguoi voéi
ngudn ning luong riéng di duoc thir nghiém
doc duong phd Paris vao thang 4 nam 1881 boi
nha phat minh nguoi Phap Gustave Trouvé.
Vao nam 1880, Trouvé di cai tién hiéu suit cua
mot dong co dién nhd do Siemens phat trién (tur
mot thiét ké dugc mua tir Johann Kravogl nam
1867) va str dung pin sac dugc lip cho mot
chiéc xe ba banh James Starley cua Anh.
Trouvé nhanh chong ung dung dong co chay
bang pin vao chiéc xudng chay dién dé di tir
xuong ciia minh dén soéng Seine.

Nha phat minh ngudi Anh Thomas Parker,
ngudi chiu trach nhiém vé dién khi hoa tau dién
ngdm London, dudong xe dién trén cao &
Liverpool va Birmingham da ché tao chiéc 6 t6
dién dau tién ctia minh & Wolverhampton vao
nam 1884.

Noi san Khoa Co Khi Pong Luc 2023



Hinh 1. Mau xe chay dién dau tién

Mdi quan tAm tir 1au cua Parker ddi véi
viéc ché tao cac phuong tién tiét kiém nhién
liéu hon da khién 6ng thir nghiém véi xe dién.
Ong ciing c6 thé lo ngai vé nhiing tac dong xu
ma khoi va 6 nhiém dang gy ra ¢ London.
Cong ty Elwell-Parker dugc thanh 1ap vao nam
1882 dé san xuat va ban xe dién. Cong ty hop
nhit voi cac dbi thu khac vao nam 1888 dé
thanh lap Tong cong ty dién, doc quyen trén thi
truong 6 t6 dién cua Anh vao nhitng ndm 1890.
Cong ty da san xudt 'xe ché kéo' chay dién dau
tién vao nam 1896.

Phap va Vuong qubc Anh 1a nhimng qudc
gia dau tién tng ho sy phat trién rong rai cia
xe dién. K¥ su ngudi Buac Andreas Flocken da
ché tao chiéc 6 t6 dién thuc sy du tién vao nim
1888. Tau Itra di¢én cling dugc str dung dé van
chuyén than ra khéi mo, vi dong co ciia chung
khong sir dung 6xy. Tir khi xut hién, trudc ca
xe véi dong co ddt trong, 6 t6 dién ciing timg
giit nhiéu ky luc vé téc d6 va quing duong.
Trong s6 nhing ky luc dang chii ¥ nhit 1a viéc
Camille Jenatzy pha v& rao can téc do 100
km/h vao ngay 29 thang 4 ndm 1899 trén chiéc
xe 'hinh tén lra' cia minh. Jamais Contente, dat
toc do ti da 105,88 km/h. Ciing dang chi y 1a
Ferdinand Porsche d3 thiét ké va ché tao mot
chiéc 6 t6 dién din dong bon banh, chay bang
dong co & mdi banh.

Chiéc 6 to dién dau tién & Hoa Ky duogc
phat trién vao niam 1890-91 boi William
Morrison & Des Moines, bang lowa; phuong
tién 1a mot toa xe sau hanh khach c6 kha nang
dat toc do 23 km/ gi0. Mai dén nam 1895, nguoi
tidu ding méi bat dau danh sy quan tam cho xe

dién sau khi A.L. Ryker gi6i thiéu nhiing chiéc
xe ba banh chay dién dau tién cho Hoa Ky.

Mbi quan tdm dén xe c6 dong co dién ting
1én rat nhiéu vao cudi nhitng nim 1890 va dau
nhitng nam 1900. Xe taxi chay bang pin di xudt
hién vao cubi thé ky 19. Tai London, Walter
Bersey da thiét ké mot doi xe taxi nhu vay va
chay trén duong phd London vao nam 1897.
Chung sém duogc dit biét danh 13 "Chim rudi"
do tiéng vo ve dic trung ma chung tao ra.
Trong cung nam tai Thanh phd New York,
Cong ty xe dién va xe tai cia Samuel da c6 12
xe taxi tai chd hang chay dién. Cong ty hoat
dong cho dén nam 1898 vai tdi 62 xe cho dén
khi duoc cac nha tai chinh cai t6 dé thanh l1ap
cong ty xe dién.

Xe dién c6 mot s6 loi thé so véi cac dbi
thi canh tranh dau nhiing nim 1900. Ching
khong c6 do rung, mui va tiéng 6n lién quan
nhu xe chay xing. Nhiing chiéc 6 t6 nay ciing
duoc wa chudng hon vi ching khong can khai
dong bang tay.

Viéc chap nhan 6 t6 dién ban dau bi can
tr& do thiéu co so ha tang dién. O Hoa Ky vao
dau thé ky 20, 40 phan tram 6 t6 dwoc chay
bang hoi nudce, 38 phan trim chay bang dién va
22 phan trim chay bang xing. Tong cong
33.842 6 t6 di¢n da dugc dang ky tai Hoa Ky
va Hoa Ky tré thanh qudc gia c6 nhiéu 6 t6 dién
nhit. Hau hét cac loai xe dién thoi ky dau déu
la nhiing toa tau dd 9, duoc thiét ké cong phu
danh cho nhiing khach hang thudc ting 16p
thuong lyu. Chiing c6 ndi that sang trong va
dugc trang tri bﬁng cac vat liéu dat tién. Xe
dién thuong duoc tiép thi 1a xe sang danh cho
phu nit, diéu nay c6 thé gay ra sy ky thi & nguoi
tiéu ding nam gidi. Doanh s ban 6 t6 dién dat
dinh vao d4u nhitng nam 1910. Bi c¢6 hon 300
nha san xuat dugc liét ké da san xuat xe dién ¢
Hoa Ky cho dén ndm 1942,

Pé khic phuc pham vi hoat dong han ché
cta xe dién va viéc thiéu co sé ha téng sac lai,
dich vu pin c6 thé thay thé (swapping) lan dau
tien dugc dé xuat vao dau nam 1896. Khai
niém nay duoc dua vao thuc té boi Cong ty
Hartford Electric Light thong qua dich vu pin
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GeVeCo va ban dau c6 sin cho xe tai dién. Chu
xe d3 mua chiéc xe tir General Vehicle
Company (GVC, mdt cong ty con ctia General
Electric Company) khong c6 pin va di¢n dugc
mua tu Hartford Electric thong qua mot loai
pin ¢ thé thay thé. Cha sé hiru di tra mot
khoan phi thay ddi cho mdi dim va mét khoan
phi dich vu hang thang dé trang trai cho viéc
bao tri va bdo quan xe. Ca huong tién va pin
déu duoc sira d6i dé tao diéu kién thay thé pin
nhanh chéng. Dich vu dugc cung cdp tir nim
1910 dén nam 1924 va trong thoi gian d6 da di
hon 6 triéu dgm. Bt dau tir ndm 1917, mot dich
vu thanh cong tuong tu da dugc van hanh &
Chicago danh cho cac chu sé hitu xe hoi cia
Cong ty Milburn Wagon, nhitng ngudi cling c6
thé mua phuong tién nay ma khong cin mua
pin.

Tai Thanh ph New York, trong thoi ky
trude Chién tranh Thé gidi thir nhat, muoi cong
ty xe dién da lién két lai voi nhau dé thanh 1ap
Hiép héi Xe dién New York. Hiép hoi bao g@)m
cac nha san xuat va dai ly, trong sd d6 c¢6 chi
nhanh xe tai cia General Motors va General
Electric, c6 gan 2.000 xe dang hoat dong trong
khu vuc d6 thi. Khi mé ctra hang bach hoa hang
dau cua minh, Lord va Taylor da ty hao vé d6i
xe dién ctia minh - voi 38 xe tai - va hé thong
bang tai dé tai va do hang hoa mot cach hiéu
qua.

Nhirng nam 1920-1950

Sau thanh cong vang déi vao dau thé ky
20, 6 t6 dién bat dau mat vi thé trén thi truong
6 t0. Mot s6 phat trién da dan dén tinh trang
ndy. Vao nhitng nim 1920, co sé ha ting
duong bd duogc cai thién, tao ra nhu clu vé cac
loai xe voi dong co dbt trong c6 pham vi hoat
dong 16n hon so véi xe dién. Viéc phat hién ra
cac mo dau 16n trén toan thé gidi da dan dén
gia xang ré, nén chi phi cho 6 t6 chay bang
xang dau ré hon khi van hanh trén quing duong
dai. O t6 dién bi gidi han sir dung trong d6 thi
boi toc do cham (khong qua 24-32 km/h) va
tam hoat dong thap (50—65 km), con 6 t6 chay
xang dau gio day da co thé di xa hon va nhanh
hon so véi cac loai xe dién.

Xe chay xang dau ciing khic phuc dugc
nhiéu yéu diém so v6i xe dién. Trong khi
nhiing chiéc xe v6i dong co ddt trong ban dau
phai co tay quay dé khoi dong thi phat minh ra
bd khéi dong dién cua Charles Kettering vao
nam 1912 da loai bo khoi dong bang tay. Thém
vao d6, dong co xing dau trudc kia kha on
nhung phat minh ra dng giam thanh ciia Milton
O. Reeves va Marshall T. Reeves vao nam
1897 da lam giam dang ké tiéng on kho chiu.
Cubi cing, viéc Henry Ford bit dau san xuét
dai tra trén day chuyén nén xe xing dau c6 gia
thép. Nguoc lai, gia cac loai xe dién tiép tuc
tang, dén nam 1912, mot chiée 6 t6 dién duge
ban voi gia gan gip doi mot chiéc 6 to chay
bang xing.

HAu hét cic nha san xuét 6 to dién da
nglmg san xuét vao nhitng nam 1910s. Xe dién
chi con dung trong mét s6 ung dung nhu xe
nang chay dién khi chung dugc Yale gidi thi¢u
vao ndm 1923. Xe dién san gon duoc Lektro
san xuat tir ndm 1954. Vao nhitng ndm 1920,
thoi ky hoang kim ban dau cua 6 to dién da qua
di va mot thap ky sau, nganh cong nghi¢p 6 t6
dién da bién mat.

Nhiéu nim tréi qua ma khong co sy hoi
sinh nao cho 6 t6 dién. Cac qubc gia chau Au
thiéu nhién liéu chién d4u trong Thé chién II da
thir nghiém mét s6 6 to dién nhu xe Bréguet
Aviation cta Phap, nhung nhin chung, trong
khi sy phat trién ctia dong co ddt trong véi toe
ddé chong mat nén cong nghé xe dién bi dinh
tré. Vao cudi nhimg nim 1950, Henney
Coachworks va National Union Electric
Company, nha san xuét pin Exide, d thanh lap
mot lién doanh dé san xuit mot chiée xe dién
loai méi - Henney Kilowatt, dya trén Renault
Dauphine ctia Phap. Chiéc xe dugc san xuét
v6i cdu hinh 36 volt va 72 volt. Cac mé hinh
72 volt ¢6 toc d6 tdi da dat 96km/h va c6 thé di
chuyén trong gan mét gio cho mot lan sac. Mic
du hiéu suét cua Kilowatt da dugc cai thién so
v6i nhimg chiéc xe dién truée d6, nhung chi
phi ciia n6 van cao gip ddi so voi mot chiée
Dauphine chay bang xing thong thuong va
viéc san xuét két thiic vao nim 1961.
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Hinh 2. Xe Henney Kilowatt 1960

1960 - 1990: Sy phuc hdi

Nam 1959, American Motors Corporation
(AMC) va Sonotone Corporation dd cong bd
mot nd luc nghién ctru chung dé xem xét san
xuit mot chiéc 6 to dién chay bang pin "ty sac".
AMC ndi tiéng vé su d6i moéi trong 6 to tiét
kiém trong khi Sonotone c6 cong nghé san xudt
pin niken-cadmium c6 thé sac nhanh va trong
lugng nhe hon so véi cac phién ban axit-chi
truyén théng. Cing nim d6, Nu-Way
Industries d4 gi6i thiéu mot chiée 6 t6 dién thir
nghiém vé&i phan than bang nhwa nguyén khoi,
bat dau duge san xuit vao diu nam 1960.

Vao gitra nhitng nam 1960, mot s6 mau xe
¥ tuong chay bang pin di xuét hién, ching han
nhu Scottish Aviation Scamp (1965) va phién
ban chay dién cua xe chay xang General
Motors, Electrovair (1966). Khong xe nao
dugc dua vao san xuat. Nam 1973 Enfield 8000
duoc san xuit quy mo nho, 112 chiée cudi cung
da duoc xuat xuong. Nam 1967, AMC hop tac
v6i Gulton Industries dé phat trién mot loai pin
méi dua trén lithium va bo diéu khién téc do
do Victor Wouk thiét k& Mot pin niken-
cadmium cung cip ning lugng cho toa tau lira
M3 1969 Rambler chay hoan toan bang dién.
Céc phuong tién AMC c6 6 sac "plug-in" khac
dugc phat trién voi Gulton bao gdm Amitron
(1967) va Electron tuong tu (1977).

Vao ngay 31 thang 7 nam 1971, mot chiéc
0 t6 dién dac biét, trd thanh phuong tién cé
nguoi lai dau tién trén Mat Trang; chiéc xe do

la Xe luu dong Mét Trang, dugc trién khai 1an
dau tién trong st ménh Apollo 15. "Xe mat
trang" dugc phat trién boi cong ty con Delco
Electronics cua Boeing va GM (do Kettering
ddng sang 1ap) co dong co DC truyén dong &
moi banh va mot cip pin khong sac lai duoc
bang bac k&m-k&m 36 volt.

Sau nhiéu ndm im ang, cudc khing hoang
nang luong trong nhitng ndm 1970 va 1980 da
khién ngudi ta quan tim dén xe dién tro lai do
thi truong niang lugng hydrocacbon bién dong.
Tuy nhién, cac phuong tién nhu Sinclair C5
duogc ban trén thi truong da that bai, ¢6 thé do
su nong lén toan cAu khi d6 chua duoc dé cap.
General Motors d3 tao ra mot chiéc concept
trén co s& xe xang Electrovette (1976). Tai
Trién 13m O t6 Los Angeles 1990, Chu tich
General Motors Roger Smith di cong bé mau
xe dién GM Impact, cung v6i thong bio rang
GM s& ché tao xe dién dé ban cho cong ching.

Tir nhitg nam 1960 dén nhitng nim 1990,
mot sb cong ty da san Xuit xe dién chu yéu
chuyén d6i tir cac xe xdng dau co san. Khong
¢6 san pham nao duoc ban vai s6 luong 16m,
doanh thu nhé vi chi phi cao. Hau hét nhiing
chiéc xe nay di dwoc ban cho cac co quan
chinh phu va cac cong ty ti¢én ich. Viéc thong
qua Pao luat nghién ciru, phat trién xe dién va
xe hybrid nim 1976 & Hoa Ky da cap cac goi
tai trg ctia chinh phu cho cac dy 4n phat trién
xe dién & Hoa Ky. Electric Fuel Propulsion
Corporation (nay la Apollo Energy Systems)
da san xuédt Electrosport (trén chiéc AMC
Hornet dd duoc chuyén ddi), Mars I (trén
khung Renault Dauphine) va Mars II (khung
Renault R-10). Jet Industries da ban Electra-
Van 600 (nén Subaru Sambar 600), Electra-
Van 750 (khung Mazda B2000 / Ford Courier),
Electrica ( nén Ford Escort / Mercury Lynx) va
Electrica 007 (khung Dodge). U.S. Electricar
Corp., c6 tru s¢ tai Massachusetts, da ban
Lectric Leopard, (nén Renault 5). General
Motors cling san xuat S-10 chay dién,
Chevrolet S-10 EV, dua trén General Motors
EVI.
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Hinh 3. GM EV1 1996

Vao dau nhimg nam 1990, Uy ban tai nguyén
khong khi California (CARB), bit dau thuc day
cac phuong tién tiét kiém nhién liéu hon, khi
thai it 6 nhim hon, véi myc tiéu cudi cing 1a
chuyén sang cac phuong tién khong khi thai.
chéng han nhu xe dién. Pép lai, cidc nha san
xuét 6 to da phat trién cac mau xe dién, bao
gdém Chrysler TEVan, xe ban tai Ford Ranger
EV, xe ban tai GM EV1 va S10 EV, Honda EV
Plus hatchback, Nissan lithium-pin miniwagon
Altra EV va Toyota RAV4 EV. Céac nha san
xuét 6 to bi c4o budc di lam theo mong mubn
cia CARB dé tiép tuc duoc phép ban 6 to tai
thi truong béo bd California, trong khi khong
quang ba day du xe dién, dong thoi tham gia
cung cac nha van dong hanh lang trong nganh
didu mo phan d6i manh m& chinh sach cua
CARB. Chrysler, Toyota va mgt nhém cac dai
ly GM da kién CARB 1én toa 4n lién bang, dan
dén viéc cudi cung dd hiy béo muc tiéu xe
khong khi thai ZEV —Zero Emission Vehicles
cua CARB.

Sau khi cac chu xe EV phan d6i cong khai vi
viéc thu hoi xe cta ho, Toyota da chao ban 328
chiéc RAV4-EV cubi cing cho cong ching
trong sau thang cho dén ngay 22 thang 11 nim
2002. Hau hét tat ca cac miu xe dién san xut
khac déu bi rat khoi thi trudng va trong mot s6
truong hop dugc cho 1a da bi pha huy bédi cac
nha san xuét. Toyota tiép tuc hd trg vai trim
chiéc Toyota RAV4-EV da ban. GM da ngit
kich hoat mot s6 EV1 duoc ting cho cac trudng
k¥ thuat va vién bao tang.

Trong sudt nhig ndm 1990, sy quan tim
dén 6 t6 tiét kiém nhién li¢u hodc than thi¢n v6i
moi truong da gidam & nguoi tiéu dung Hoa Ky,
thay vao do, ho wa chudng cac loai xe thé thao
da dung, gia ca phai chiang dé sir dung mic du
hao xdng nhung nh¢ gid xang giam. Céac nha
san xuét 6 to ndi dia ciia Hoa Ky da tap trung
vao cac dong xe tai, von co ty suat loi nhuan
16n hon so véi cac dong xe nhé hon vén duogc
wa chugng & nhitng noi nhu Chau Au hoic
Nhat Ban.
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Hau hét cac phuong tién giao thong chay
dién 1a xe toc do thip, chay quang duong ngin
(NEV - neighborhood electric vehicles). Pike
Research udc tinh c6 gan 479.000 NEV trén
cac tuyén dudng trén thé gi6i vao nim 2011.
Tinh dén thang 7 nam 2006, co6 tir 60.000 dén
76.000 phuong tién chay bang pin, toc do thap
dugc su dung & Hoa Ky, tang so vdi khoang
56.000 vao nam 2004. NEV ban chay nhét ¢
Bic My cua hing Global Electric Motorcar
(GEM), véi hon 50.000 chiéc dugc ban trén
toan thé gidi vao giira ndm 2014. Hai thi truong
NEV 16n nhat thé giéi trong nim 2011 1a Hoa
Ky, véi 14.737 chiéc dugc ban va Phap, voi
2.231 chiéc. Nhitng chiéc 6 to dién siéu nho
khac duoc ban & chau Au 1a Kewet, tir nim
1991, va duoc thay thé boi Buddy, ra mit vao
nam 2008. Ngoai ra, Think City dugc ra mat
vao ndm 2008 nhung vi¢c san xuét da bi tam
dimg do kho khin vé tai chinh. San xuét bét
dau lai & Phan Lan vao thang 12 nim 2009.
Think da dugc ban & mot s6 nudc Chau Au va
Hoa Ky. Vao thang 6 ndm 2011, Think Global
d3 nop don xin pha san va viéc san xuét bi
ngimng lai. Doanh s6 ban xe dién trén toan thé
giéi dat 1.045 chiéc vao thang 3 nim 2011.
Téng cong 200.000 6 t6 dién c& nho tc do thap
d3 dugc ban & Trung Qudc vao nim 2013, hau
hét trong sb d6 dugc chay bang pin axit chi.
Nhiing xe dién nay khong dugc chinh phu coi
1a phuong tién ning lugng méi do lo ngai vé an
toan va moéi truong, va do do, khong dugc
hudng cac chinh sach vu dai nhu xe dién plug
in tbc d6 cao danh cho dudng cao tdc.

Nhiing niim 2000: O té dién hién dai c6 kha
ning chay trén dwdng cao toc

Nha san xudt 6 to dién Tesla Motors cta
California bat dau phat trién chiéc Tesla
Roadster vao ndm 2004, dugc giao cho khach
hang 14n ddu tién vao nim 2008. Roadster 1a
chiéc xe chay dién hoan toan tbc do cao dau
tién sir dung pin lithium-ion va 1a chiéc xe chay
dién dau tién di dugc quing duong hon 320 km
cho mdi lan sac. Ké tir nam 2008, Tesla d ban
duoc khoang 2.450 chiéc Roadster tai hon 30
qudc gia cho dén thang 12 nim 2012. Tesla da
ngung nhan don dit hang cho Roadster tai thi

truong Hoa Ky vao thang 8 nam 2011 va Tesla
Roadster 2012 chi dugc ban véi sb lugng han
ché & Chau Au, Chau A va Uc.

Hinh 4. Tesla Roadster 2008

Mitsubishi i-MiEV dwoc ra mét tai Nhat Ban
2009,ban tai Hong Kéng véao thang 5/2010 va
Uc vao thang 7/2010 thong qua hinh thirc cho
thué. I-MiEV duoc ra mét tai Chau Au vao
thang 12 nim 2010, bao gdm mot phién ban cai
tién dugc ban & Chau Au véi tén goi Peugeot
iOn va Citroén C-Zero. Viéc ra mit thi truong
& chau My bat ddu ¢ Costa Rica vao thang 2
nam 2011, tiép theo 1a Chile vao thang 5 nim
2011. [99] [100] Giao hang theo d¢i xe va
khach hang ban 1é 6 Hoa Ky va Canada bt dau
vao thang 12 nam 2011. Mitsubishi b4o céo
khoang 27.200 chiéc iMIiEV d4 dugc ban hodc
xuat khau ké tir naim 2009 dén thang 12 nim
2012.

Hinh 5. Mau xe dién thanh céng Mitsubishi i-
MIEV

Céc nha lanh dao cip cao ctia mot sd nha san
xuit 6 t6 16n, bao gébm Nissan va General
Motors, d3 no6i Roadster 14 mot chat xuc tac,
chimg t6 nhu cdu ciia ngudi tiéu dung vé cac
loai xe dién. 8/2009 trén t6 The New Yorker,
pho cha tich GM Bob Lutz da néi: "Tét ca moi
ngudi & General Motors déu du doan cong
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nghé lithium-ion s& phat trién manh trong 10
nam t6i va Toyota da dong ¥ v6i chiing toi. Vi
vay, toi da nodi, "Tai sao mdt cong ty khoi
nghiép Tesla nho bé ¢ California, dugc diéu
hanh boi nhitng ké khong biét gi vé xe hoi, lai
¢6 thé lam duoc didu nay, con chung ta thi
khong thé?".

Nhirng nam 2010

Hinh 6. Nissan Leaf

Ngudn cung xe dién toan cau ting truong
déu dan trong nhimng nim 2010. Nissan Leaf
dau tién duoc giao & My da dén tay mot khach
hang ¢ khu vuc San Francisco. Nissan Leaf,
duoc gioi thiéu tai Nhat Ban va Hoa Ky vao
thang 12 nam 2010, tr& thanh miu xe
hatchback gia dinh 5 ctra chay hoan toan bang
dién, khong phat thai. Tinh dén 1/2013, Leaf
cling da c6 mat tai Uc, Canada va 17 quéc gia
chau Au.

Better Place trién khai dau tién mé hinh
hoan d6i pin. Renault Fluence Z.E. 14 chiéc 6
t6 dién san xuét hang loat dau tién s dung
cong nghé pin c6 thé hoan ddi va duoc ban cho
mang ludi Better Place ¢ Israel va Ban Mach.
Better Place khai trrong tram hoan doi pin dau
tién & Israel 3/2011. Qua trinh ddi pin mat nam
phit. Tinh dén 12/2012, d ¢6 17 tram chuyén
d6i dc quy hoat dong day du & Pan Mach cho
phép khach hang 1ai xe dién dén bét ctr dau trén
khip dat nuée. Dén cudi ndm 2012, cong ty bat
dau gap kho khan vé tai chinh va quyét dinh
tam dumg trién khai tai Uc va giam cac hoat
dong khong cdt 161 & Bac My, vi cong ty quyét
dinh tap trung ngudn luc vao hai thi truong
hién c6 ctia minh. Vao ngay 26 thang 5 nam
2013, Better Place da ndp don pha san & Israel.
Khoé khin tai chinh cua cong ty 1a do mirc dau

tu cao khi phat trién co s¢ ha tang tinh phi va
d6i pin khoang 850 triéu do la My.

O t6 dién thong minh, Wheego Whip
LiFe, Mia dién, Volvo C30 Electric va Ford
Focus Electric di dugc ra mat cho khach hang
ban 1¢ trong ndm 2011. BYD e6, dugc phat
hanh ban dau cho khach hang d6i xe vao nim
2010, bat dau ban 1¢ tai Tham Quyén, Trung
Qudc vao 10/2011. Bolloré Bluecar dugc phat
hanh vao 12/2011 va dugc trién khai dé sir
dung trong dich vu di chung xe cua Autolib &
Paris. Vao 2/2011, Mitsubishi i MiEV da tro
thanh chiéc xe dién dau tién ban dwoc hon
10.000 chiéc, bao gdm ca nhitng mau xe mang
nhan hiéu & chdu Au nhu Citroén C-Zero va
Peugeot. Vai thang sau, Nissan Leaf da vuot
qua i MiEV d¢ tro thanh chiéc xe chay hoan
toan bang dién ban chay nhat tir trudc dén nay,
va dén 2/2013, doanh sb toan cau cua Leaf da
dat mbc 50.000 chiéc.

Mau xe tiép theo cuia Tesla, Model S, dugc
ra mit tai Hoa Ky vao 22/6/2012 va dot giao
hang dau tién ciia Model S cho khach hang ban
1¢ & Chau Au dién ra vao ngay 7 thang 8 nim
2013. Viéc giao hang tai Trung Qudc bt dau
vao ngay 22 thang 4 nim 2014. Mau xe tiép
theo 1a Tesla Model X. Cac mau xe khac duoc
tung ra thi truong vao nam 2012 va 2013 bao
gém BMW ActiveE, Coda, Renault Fluence
Z.E., Honda Fit EV, Toyota RAV4 EV,
Renault Zoe, Roewe ES50, Mahindra e2o,
Chevrolet Spark EV, Mercedes-Benz SLS
AMG Electric Drive, Fiat 500e, Volkswagen e-
Up!, BMW i3 va Kandi EV. Toyota da phat
hanh Scion 1Q EV tai Hoa Ky (Toyota eQ tai
Nhat Ban) vao nam 2013. Viéc san xuit xe
duoc gidi han & 100 chiée. 30 chiée dau tién da
dugc giao cho Pai hoc California, Irvine vao
thang 3 nim 2013 dé st dung trong d6i xe hd
tro mang ludi phuong tién khong phat thai
(ZEV-NET) cua truong. Toyota thong bao
rang 90 trong s6 100 xe dwoc san xudt trén toan
cAu s& duoc dua vao cac dy an chia sé xe 6 Hoa
Ky va phan con lai & Nhat Ban.

Miu sedan Coda ngimg san xut vao nim
2013, sau khi chi ban dugc khoang 100 chiéc &
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California. Nha san xudt cta nd, Coda
Automotive, dd nop don xin bdo hd pha san
1/5/2013.

Tesla Model S dugc xép hang 14 xe dién
ban chay nhit & Bic My trong quy dau tién cua
nam 2013 v&i 4.900 xe dugce ban ra, dan trudce
Nissan Leaf (3.695). Cac dgt giao hang ban 1¢
Tesla Model S & chau Au bat dau & Oslo vao
8/2013 va trong thang dau tién c6 mat trén thi
truong, Model S duge xép hang 1a chiéc xe ban
chay nhat & Na Uy véi 616 chiéc duoc giao,
chiém thi phéan 5,1% tong s6 6 t6 m&i duoc ban
trong nudc 9/2013, trd thanh 6 t6 dién dau tién
dung dau bang xép hang doanh s6 ban 6 t6 mai
& bét ky qudc gia nao va gop phan tao nén ky
luc thi phan 6 t6 chay hoan toan bang dién la
8,6% doanh s6 ban 6 t6 méi trong sudt thoi
gian do.

Lién doanh Renault-Nissan dat doanh sd
100.000 xe chay dién toan cAu vao thang 7 nam
2013. Vao giita thang 1 nam 2014, doanh s6
toan cAu cta Nissan Leaf dd dat moc 100.000
chiéc, chiém 45% thi phén xe chay di¢n thuan
tay trén toan thé gisi dugce ban ra ké tir nim
2010.

Vao thang 9 nam 2014, doanh sb ban 6 to
dién plug-in tai Hoa Ky da dat mbc 250.000
chiéc. Doanh sb cong don toan cu cua Tesla
Model S da vuot qua cot méc 50.000 chiée vao
10/2014. 11/2014, Lién doanh Renault-Nissan
da dat 200.000 xe chay hoan toan bang dién
duoc phan phbi trén toan cau, chiém 58% thi
phan toan cau trong phan khuc thi truong.

Nhiing chiéc xe dién hoan toan ban chay
nhit thé gii nam 2014 1a Nissan Leaf
(61.507), Tesla Model S (31.655), BMW 13
(16.052) va Renault Zoe (11.323). Tinh dén xe
hybrid plug-in, Leaf va Model S ciing lan luot
xép thir nhat va thir hai trong s6 10 xe dién
plug-in ban chay nhat thé gi¢i. Cac mau xe
chay dién hoan toan dugc phat hanh cho khach
hang ban 1¢ vao nam 2014 bao gdbm BMW
Brilliance Zinoro 1E, Chery eQ, Geely-Kandi
Panda EV, Zotye Zhidou E20, Kia Soul EV,

Volkswagen e-Golf, Mercedes-Benz B-Class
Electric Drive, va Venucia e30.

Hinh 7. Tesla Model S

General Motors d3 trinh lang miu xe
concept Chevrolet Bolt EV tai Trién 1am O t6
Qudc té Bic My nam 2015. GM dy doan Bolt
s& ¢6 thé chay hoan toan bang dién hon 320
km, voi gia khoi diém 37.500 d6 la My. Phién
ban chau Au, duogc ban trén thi truong véi tén
goi Opel Ampera-e.

Vao thang 5 nam 2015, doanh s ban xe
du lich chay dién trén toan cdu dd vuot méc
500.000 chiéc. Trong do, Nissan chiém khoang
35%, Tesla Motors khoang 15% va Mitsubishi
khoang 10 %. Ciing trong thang 5 nam 2015,
Renault Zoe va BMW i3 da vuot qua ¢t mdc
doanh s 25.000 chiéc trén toan cau. Doanh s
ban trén toan thé gii cia Model S da vuot qua
¢t mbe 75.000 chiée vao thang 6 ndm 2015,

Dén dau thang 6 nam 2015, Lién doanh
Renault-Nissan tiép tuc 1a nha san xut xe chay
hoan toan bang dién hang dau voi doanh sb
toan cdu hon 250.000 xe dién thuan tay, chiém
khoang mot nira thi truong xe dién vai 185.000
chiéc, bao gdm Nissan Leaf va e-NV200 van.
Renault da ban dugc 65.000 xe dién, va dong
san phém cua nd bao gém xe du lich ZOE,
Kangoo Z.E. van, SM3 Z.E. va chiéc xe ba
banh hang ndng Twizy. [152]

Vao gitra thdng 9 nam 2015, lugng xe 6 td
chd khach va xe tai nho chiém khoang 62%
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tong doanh sb toan cau. Hoa Ky 1a qudc gia dan
dau thi truong phan khiic plug-in voi hon
363.000 xe di¢n plug-in dugc giao tir nam 2008
dén thang 8 nam 2015, chiém 36,3% tong
doanh sd toan ciu. Bang California 1a thi
truong khu vuc xe plug-in 16n nhét, véi hon
158.000 chiéc dugc ban tir thang 12 ndm 2010
dén thang 6 nam 2015, chiém 46,5% tong sb xe
plug-in dugc ban tai Hoa Ky.

Tinh dén thang 8 nim 2015, Trung Qudc
duogc xép hang 1a thi truong qudc gia ban chay
thir hai trén thé giéi, v6i hon 157.000 thiét bi
dugc ban tir ndm 2011 (15,7%), tiép theo 1a
Nhat Ban v6i hon 120.000 thiét bi cim dugc
ban tir nam 2009 (12,1%) . [153] Tinh dén
thang 6 ndm 2015, hon 310.000 xe dién plug-
in hang nhe da duoc dang ky tai thi truong chau
Au ké tir naim 2010. [160] [161] Doanh s ban
hang & chau Au dan dau 1a Na Uy, tiép theo la
Ha Lan va Phap. [153] Trong phéan khtc hang
nang, Trung Qudc dan dau thé gidi, véi hon
65.000 xe buyt va cac loai xe thwong mai khac
duogc ban dén thang 8 nim 2015. [153]

Tinh dén thang 12 nam 2015, doanh sb
ban xe dién toan cAu dan dau 1a Nissan Leaf voi
hon 200.000 chiéc dugc bén ra, dua Leaf trd
thanh chiéc xe dién co kha ning chay trén
duong cao toc ban chay nhét thé gidi trong lich
sir. Tesla Model S, v6i s luong giao hang toan
cau hon 100.000 chiée, duoc liét ké 1a chiéc xe
dién ban chay thi hai trén thé gidi moi thoi dai.
Model S dugc xép hang 13 xe dién plug-in ban
chay nhét thé gii vao nam 2015. Model S ciing
1a chiéc xe plug-in ban chay nhét tai Hoa Ky
vao nam 2015. Nhimng chiéc 6 t6 chay hoan
toan béng dién san xuét loat méi duy nhét ra
mit tinh dén thang 10 nam 2015 14 BYD e5 va
Tesla Model X, cung v6i mot sé bién thé cua
dong Tesla Model S.

Tesla Model 3 dugc cong bd vao ngay 31
thang 3 nim 2016. Vi gia khoi diém 35.000
USD va doan dudng chay hoan toan bang dién
1a 345 km. Trude sy kién ra mét, hon 115.000
nguoi da dat trude Model 3. Tinh dén 7/4/2016,
mot tudn sau su kién nay, Tesla Motors da bao

c4o hon 325.000 luot dit trude, nhidu hon gip
ba lan so véi 107.000 xe Model S ma Tesla da
ban vao cudi ndm 2015. S lwong dit trudc nay
thé hién doanh sb tiém ning hon 14 ty USD.
Dén 31/3/2016, Tesla Motors da ban duoc gan
125.000 xe dién trén toan thé gidi ké tir khi giao
chiéc Tesla Roadster dau tién vao nim 2008.

Hyundai Ioniq Electric dugc phat hanh tai
Han Qudc vao 7/2016 va dd ban dugc hon
1.000 chiéc trong hai thang dau tién trén thi
truong. Lién doanh Renault-Nissan da dat
duoc c¢ot mde 350.000 xe dién duoc ban ra trén
toan cau vao 8/2016, dong thoi 1ap ky luc véi
100.000 xe dién dugc ban ra trong mot nam.
Doanh sb ban xe dién toan cu cua Nissan dé
vuot qua moc 250.000 chiée ciing vao thang 8
nam 2016. Doanh s6 toan ciu ciia Tesla Model
X da vuot mde 10.000 chiée vao thang 8 nim
2016, v6i hau hét xe duoc giao tai Hoa Ky.

Téng doanh s toan cau xe chay hoan toan
bang dién vuot mdc 1 triéu dong vao thang 9
ndm 2016. Tesla Model S 1a xe dién plug-in
ban chay nhét thé giéi 2016 trong nam thi hai
lién tiép, véi 50.931 chiéc.

Vao thang 2 nam 2017, Bao cdo Nguoi
tiéu dung da vinh danh Tesla la thuong hi¢u xe
hoi hang dau tai Hoa Ky va xép tht 8 trong s6
cac nha san xuat 0 to toan cau.[192] S6 luong
giao hang ctia Tesla Model S di vuot mdc
200.000 chiéc trong quy IV nim 2017.[193]
Doanh s6 toan ciu ctia Nissan Leaf d3 dat mdc
300.000 chiéc vao thang 1 nim 2018.[194]

Doanh s ban hang ciia Model 3 tai Hoa
Ky da dat mbc 100.000 chiéc vio thang 11 nim
2018, nhanh hon bat ky miu xe nao trudc day
duoc ban tai qudc gia nay. Model 3 1a xe dién
ban chay nhat & My trong 12 thang lién tiép ké
tir thang 1 nam 2018, két thuc nam 2018 véi tur
cach 1a xe dién cdm dién ban chay nhét véi ky
luc moi thoi dai wdc tinh 1a 139.782 chiée duge
giao. Nam 2018, lan dau tién, mot chiée 6 t6
chay hoan toan bang dién ding diu doanh s
ban hang nam cta phan khuc 6 t6 du lich. Tesla
Model 3 dugc liét ké 1a xe dién plug-in ban
chay nhat thé gidi nam 2018.
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Thang 1/2019, véi 148.046 chiée dugc
ban ké tir khi ra mét tai thi truong My, Model
3 d3 vuot qua Model S dé tro thanh chiéc xe
chay hoan toan béng dién ban chay nhét moi
thoi dai tai Hoa Ky. Cho dén ndm 2019, Nissan
Leaf 1a chiéc xe dién ban chay nhat moi thoi
dai trén thé gidi, voi doanh sb toan cau 1a
450.000. Tesla Model 3 da két thic nam 2019
vé6i tu cach 1a chiée 6 t6 dién cidm dién ban chay
nhét thé gidi trong ndm tha hai lién tiép, véi
hon 300.000 chiéc dugc giao. Ngoai ra, Model
3 dimg dau danh sach hang ndm vé cac mau xe
du lich ban chay nhét trén thi truong tong thé &
hai qudc gia, Na Uy va Ha Lan.

Luong xe du lich chay dién toan cAu dat
5,1 triéu chiéc vao thang 12 nam 2018, bao
gém 3,3 triéu xe chay hoan toan béng dién
(65%) va 1,8 triéu xe hybrid cim dién (35%).

Nhirng nam 2020

Tesla Model 3 da vuot qua Nissan Leaf
vao dau ndm 2020 d tré thanh 6 t6 dién ban
chay nhit thé gidi tir trudc dén nay, véi tong sd
hon 500.000 chiéc duoc ban ra tinh dén thang
3 nam 2020. Tuy nhién, Tesla Model Y 1a mau
xe di¢n ban chay nhét tinh theo don vi hang
nam. Tesla ciing tré thanh nha san xuat 6 to dau
tién san xudt duoc 1 triéu 6 t6 dién vao thang 3
niam 2020. Doanh sé ban hang toan ciu cua
Model 3 d3 vuot mée 1 triéu chiée vao thang 6
nam 2021. Tong doanh s ban xe 6 t6 dién cam
dién va xe tai nhe ké tir ndm 2010 da dat mébc
10 triéu chiéc vao cubi nam 2020.

s

Hinh 8. Mercedes EQS 2023

VinFast ciia Tap doan VinGroup dén tir
Viét Nam ciing gi6i thiéu cac mau xe dién.
VinFast chinh thtrc ra mét loat xe chay dién 3
mau xe VF, VF 6 va VF 7 va hai miu xe VF
e35 va VF e36 thudc phan khuc D va E nay
duoc doi tén thanh VF 8 va VF 9. Viéc loai bo
tién t6 "e" (dién) trong tén goi khing dinh su
nhét quan cua cong ty khi chuyén sang san xudt
xe chay hoan toan bang dién. Ca 5 mau xe dién
s0 hitu ngoai that 4n tugng va hién dai déu
duoc thiét ké boi cac hang thiét ké ndi tiéng thé
gidi ciia Y 1a Pininfarina va Torino Design.
Cac mau xe VF 8 va VF 9 s& duoc trang bi tinh
ning Autonomous Driving cdp d6 2+ cho
phién ban Eco va Plus va cip do 3 - 4 cho phién
ban Premium. Nhitng mau xe nay ciing s& c6
cac tinh nang thong minh, bao gdm nha thong
minh, vin phong di dong, mua sim trén xe, giai
tri trong xe hoi va nhiéu tinh ning tién tién, tién
loi khéc tao ra trai nghiém thu vi khach hang
trong cudc sébng hang ngay.

Hinh 9. Vinfast VF7

Mot tén tudi méi ndi trong lang xe dién -
ga khong 16 6 t6 BYD ctia Trung Qudc di ban
dugc 537.164 chiée xe ning lugng méi trong
quy 3/2022, vuot qua Tesla gan 200.000 chiéc
va duy tri vi tri 1a nha san xuét xe dién 16n nhét
thé gi6i tinh theo doanh sb.

Theo dir liéu méi duoc Tesla va BYD moi
cong bd, doanh sb ban hang toan cu cia Tesla
la 343.830 xe trong quy 3, tdng 3% so voi cung
ky nim ngoai, thap hon ky vong ctia thi truong.
Trong khi d6, doanh s6 ban xe dién ctia BYD
14 537.164 chiéc, ting 187,01% so véi cung ky
nam ngoai.
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Chi riéng trong thang 9/2022, doanh sb
ban xe dién caa BYD dat 201.259 chiée, so véi
71.099 chiéc cung ky niam ngoai, ting
249,56%.

BYD di lan dau tién soan ngdi Tesla cua
Elon Musk dé tr¢ thanh nha san xut xe dién
16n nhét thé gi6i tinh theo doanh sé ban hang
trong nira dau nam nay, véi doanh s toan cu
14 641.000 xe so véi 564.000 chiéc ctia Tesla. Hinh 10. BYD

Tai liéu tham khdo:

1-https://en.wikipedia.org/wiki/Electric_vehicle
2-https://vinfastauto.us/
3-https://www.globaltimes.cn/page/202210/1276575.shtml

Tac gia chiu trach nhiém bai viéet:

Ho tén: PGS. TS. Pd Vin Diing (Nguyén Hiéu truong nha Trudng)
Don vi: Khoa Co khi Pong lyc — PH Su Pham Ky Thuat Tp. HCM
bién thoai: (+84 - 8) 3896 4921

Email: dodzung@hcmute.edu.vn
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PONG CO PIEN SU DUNG TREN O TO PIEN

P Vin Diing
Truong dai hoc Su pham Ky thudt TPHCM

Trén 6 t6 dién, khi nguoi 1ai dap ga, dc quy trong 6 t6 s& cung cdp dién cho stator, lam cho
rotor quay tao ra néng luong co hoc dé lam quay banh xe. Trén 6 t6 di¢n, nguoi ta st dung dong
co dién duoc cung cip ning luzong tir ic quy. Dudi day 1a bai gi6i thiéu va phén tich cac loai dong
co dién dang duoc sir dung phd bién trén 6 t6 dién va 6 to hybrid.

Bo tri dfng co dién trén xe

C6 nhiéu cach bé tri dong co dién trén 6 to
dién. Co thé dung 1 motor cho ciu trudc hoic
cau sau, 2 motor cho ciu trude va cau sau (hinh
1) hodc motor dién dugc lip vao timg banh xe
(hinh 2).

Hinh 2. Motor dwoc ldp trong banh xe
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— )

2020 Tesla Model Y

2020 Tesla Model Y 2020 Nissan Leaf

Rear Front
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2017 Tesla Model 3 2018 Tesla Model 3 2019 Audi e-tron 2019 Audi e-tron
Rear Front Front Rear
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2014 BMW i3

2019 Jaguar I-PACE

2016 Chevrolet Volit 2016 Toyota Prius 2017 Chevrolet Bolt

Hinh 3. Cac logi dong co trén 6 to dién va
hybrid

Cac loai dong co dién va hoat dong
Pong co xe dién: AC hay DC?

Dong dién xoay chiéu (AC) va dong dién
mot chiéu (DC) 1 hai loai dong dién khac
nhau. Nhu té€n goi cia chung, dong dién mdt
chiéu 1a dong hat dién tich chi chay theo mot
huéng, trong khi dong dién xoay chiéu dbi
chiéu lién tuc theo tan sb.

DPong co DC ¢6 thé dugce tim thay trong xe
dién, nhung chi 1a nhiing dong co nhd, st dung
cho gat mua (wiper motor), kinh di¢n (power
window motor), ctra troi (sun roof)..., chi
khong phai dé kéo banh xe. Dé 6 t6 dién chay
duoc nguoi ta dung dong co dién xoay chiéu
(AC motor).

Cic loai dong co dién: khong dong bd va
dong bd

C06 hai loai dong co di¢n xoay chiéu duoc
su dung dé tao luc kéo cho xe dién: khong déng
b6 (hay con goi 13 cam tng) va ddng bo.

Trong déng co khéng dong bé hay con
goi 1a dong co cam tng, rotor quay dé "bit kip"
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véi tu truong quay do stator tao ra. Loai dong
co dién nay duoc biét dén v6i cong suit ddu ra
cao va 1a loai dong co phd bién trén cac phuong
tién giao thong sir dung di¢n.

Mit khéc, trong déng co dong bg, rotor
quay cung toc do vai tir truong. Diéu nay cung
cAp md-men xodn cao & toc do thip, 1y tudng
cho viéc 14i xe trong d6 thi. Mot loi thé khac 1a
kich thudc cua né: dong co dong bod co kich
thudc nho va trong lwong thap.

Dong co dién dwoc cung cap nang luwgng nhw
thé nao?

Truée khi dong co dién khong dong bod
hodc dong bo cia xe quay, dién di qua mot sd
budc trude khi nd dén dich cudi cung 1a tao ra
luc kéo.

Dong AC va DC é dau trong 6 t6 dién?

Dimg nham 1an giita dong co xoay chiéu
trong 6 to dién va cac loai ngudn dién ap. Co
thé str dung dién xoay chiéu hodc mot chiéu tiry
thudc vao viéc ban dang cim truc tiép vao ludi
dién hay st dung mot loai tram sac. Trong khi
dong co dién trén 6 t6 sir dung dién xoay chiéu
thi 4¢ quy nap bang dién mot chiéu. Do d6, can
phai c6 b chuyén dbi tir dién xoay chidu sang
mdt chiéu, lap ngay trén xe hodc ngoai xe.

Nguon dién tir ludi dién lubn 13 ngudn
xoay chiéu, s& di qua mach sac (B9 chuyén ddi
AC to DC) trén xe dién sau d6 s€ nap cho pin.
Céc tram sac nhanh trén duong cao tdc, bii dau
xe ... thyc hién qua trinh chuyén d6i AC sang
DC, ¢6 nghia 1a ning lwong nap cho pin truyén
théng vao 6 to dudi dang dong dién mdt chiéu.
O to dién bién dong mot chidu thanh xoay
chidu cung cip cho dong co dién théng qua bd
chuyén dbi dién (DC-AC Converter).

H¢ thong truyén dong dién bén trong xe dién

Trong mot chiéc 6 to dién, dong co di¢n
chi 1a bd phan ctia mgt don vi 16n hon dugc goi
1a hé thdng truyén dong dién (Powertrain). Bo
diéu khién dién tir cong suit (PEC — Power
Electronic Control), phu trach cac thiét bi dién
tir cong sudt, diéu khién ngudn dién sac pin va

motor hop so dicu chinh mdé-men xodn va toc
do quay.

Viéc ché tao cac bd phan khac nhau cua
dong co xe di¢n doi hoi nhitng k¥ su ¢6 chuyén
mén cao. Vi du, dé ché tao mot stator, phai
quin 2 km diy dong vao cac rinh ma khong
lam hong 16p gdm cach dién. Hi¢u suat ctia hé
thong truyén dong dién khong ngimg duoc cai
thién, voi nhitng cai tién k§ thuat, dan dén hiéu
suét ctia xe t6t hon va c6 nhiéu tinh nang hon.
Giai nhiét cho dong co dién.

Khi lam viéc, dong co dién trén 6 t6 sinh
ra mot lwong nhiét kha 16n nhit 1a & ché d6 tai
16n. Viéc giai nhiét bang khong khi khong hiéu
qua nén nguoi ta thudng dung hé théng giai
nhiét bang chit 1ong (hinh 4).

Water jacket
Water
lance

Shaft
Rotor
Stator

Low I L5}

Temperature [°C]
Hinh 4. Giai nhiét cho dong co dién (Audi)
Tudi tho dong co dién

Tubi tho cua motor dién phu thude vao rat
nhiéu yéu t6 nén rat khé udc tinh. Trong diéu
kién 1y tuong, tudi tho tdi wu tir 15-20 nam. So
v6i dong co ddt trong, dong co 6 to dién ¢ it
bd phan hon, ddng nghia véi viéc bao dudng it
hon va dé dang hon.

Cong suit diu ra ciia 6 to dién

DPdi vé6i 6 to dién, cong sut dau ra lién
quan dén sy chénh léch giita dién niang cung
cap (d4u vao) va ning luong co hoc “hiru ich”
(dau ra). Ty 18 nay duoc goi 13 hiéu suat chuyén
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d6i nang luong. Nhiét va ma sat co thé khién
mdt phan ning luong bi that thoat trén duong
di, nghia 1a dong co khong bién toan b dién
nang tir i¢ quy thanh cong c6 ich.

Cong suit dau ra cuia mot chiée 6 t6 dién
phu thude vao khéi luong cia dong co va cong
suét cua dong dién vao. Vi dy, Renault ZOE
tao ra cong suat 100 kW v6i mo-men xoin 245
Nm.

Loai dong co nao dwgc sir dung trong xe
dién hybrid?

Xe hybrid str dung ca dong co d6t trong va
dong co dién AC chay bang pin. Thong
thuong, pin trén xe hybrid chi ¢é thé dugc sac
lai thong qua phanh tai sinh khi giam tdc do,
nghia la phén 16m cong viéc dugce thuc hién boi
dong co d6t trong.

Tuy nhién, ngay nay, mdt loai loai hybrid
phd bién hon: Xe hybrid c¢6 gidc cim sac -
Plug-in Hybrid Electric. Xe hybrid Plug-in,
duogc trang bi 6 cdm sac chuyén dung, dong co
dién va dong co ddt trong dé mang lai hiéu qua
tot nht.

Pong co khong dong bd

Pong co cam ng khong dong bd khong
phai 1a méi. N6 da dugce phat minh bdi hai nha
nghién ctru doc 1ap: Nikola Tesla va Galileo
Ferraris. Mic du nha phat minh nguoi Y da
phat trién dong co nay lan dau tién vao nim
1885 nhung Nikola Tesla 1a nguoi dau tién nop
bang sang ché vao nam 1888.

Viéc phat minh ra dong co cam tng la mot
trong nhimg thanh tyu 16n nhat trong viéc sir
dung di¢n dé phuc vu cude séng cua nhan loai.
Ngay nay, viéc st dung loai dong co nay rat
phd bién, dén muc rat kho tudong tuong cudc
song hang ngay ma khong c6 né. Nhiéu thiét b
dién str dung cac dong co nay va dai da s6 dong
co cong nghiép 1a loai cam g khong dong bo.
Pong co cam tng khong dong bd

Tat ca cac dong co dién déu c6 hai phan
chinh. Phan dimg yén goi 1a stator va phan
quay goi la rotor. Stator - thuong 1a mot khung
bang thép c6 cac ranh va cac cudn day dong

quin trén cac rdnh. Cac cudn diy nay duoc
nudi bang dong dién xoay chiéu 3 pha di duoc
chuyén d6i tir dién mot chiéu do 4c quy cung
cap nho ECU diéu khién qua thiét bi dién tir
cong suat. Dong dién nay tao ra mot tir truong
quay trong stator. Toc do cua tir truong quay
duogc goi la tde do déng bo.

Hoat dong cua loai dong co nhu sau: Pién
ap xoay chiéu dugc dit vao cudn day va chung
tao ra tur truong quay. Tu truong quay nay cam
g va sinh ra dién 4p trong rotor khién xuat
hién dong dién. Dong dién nay tao ra tir trudng
quay cua chinh né trong rotor, chdm hon tu
truong quay cua stator. Luc sinh ra gira hai tur
truong néu trén lam rotor quay duoc goi la luc
Lorentz. Chuyén dong quay cua rotor dugc
truyén dén cic banh xe 6 to théng qua banh
ring giam toc.

Dong co ndi trén duoc goi la khong dong
bd vi tir trudng quay cua rotor va stator khong
dong bd véi nhau. Khi nhan ban dap ga, tir
truong quay cua rotor cham hon mét chut so
voi stator. Khi gidm tdc, dong co sé hoat dong
nhu mot may phat dién (phanh tai sinh), thi tir
truong quay cua rotor s€ di trudc stator. Su
khéc biét trong tir truong quay nay duoc goi la
do "truot" va thuong 1én tdi 5% tuy thude vao
kiéu dong co.

Hiéu suit thuong thiy cta dong co cam
g khong dong bo 3 pha dugc st dung trong
nganh 6 t6 diién khoang 90%. Do tinh manh
m¢é, don gian, tudi tho cao va vat liéu khong
ddc hai, dong co nay dugc su dung rong rai.
Ngoai ra, dic tinh dap Gmg qua tai t6t nén n6
thuong dugc sir dung lam dong co banh trude
trong 6 to dién dan dong 4 banh (AWD - All
Wheel Drive).

Uu diém

« Hiéu suét tot

* Gia thanh ré

« Khong can nguyén liéu dat hiém
« Do tin cdy gan nhu hoan hao
Nhuoc diém

e Nhu cAu 1am mat 1én hon
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« Mit d6 ning luong thip hon

« Hiéu suét thip hon so véi cac dong co khac
Céc 0 t6 dién sir dung dong co AC khong

déng bd: Audi e-Tron SUV, Mercedes-Benz

EQC, Tesla Model S, Tesla Model 3, Tesla

Model X va Tesla Model Y bé tri din dong
banh trudce.

vong co dien
khong dong bq\

Hinh 5. Pong co khong dong bé trén 6 t6
dién Mercedes-Benz EQC

Pong co dong by véi nam cham vinh ctiru

Su khéc biét co ban gitra dong co cam Gng
khong dong bo va dong co nam cham vinh ciru
dong bo 1a cach ma tir trudng quay trong rotor
va stator dugc tao ra va tuong tadc vdi nhau.
Trong dong co nam cham vinh ctru dong bo, co
mot tur truong quay tu nhién, dugce tao ra boi
nam cham vinh ctru dat trong rotor. Tur truong
quay cua rotor va stator trong cac dong co nay
bi khoa nén khong truot.

Nam cham vinh ctru trong rotor la mét
trong nhimng yéu td chinh gitp ting cong suat
riéng va hiéu sudt dong co. Cong suat riéng
ting 1én c6 nghia 13 cong suit cao v6i khoi
luong va kich thudc nho. Chinh vi vay, dong
co déng bd nam cham vinh curu dugce st dung
trong xe lai c6 gidc sac PHEV. Pong co dién
trong nhiing chiéc xe nay duoc dit trong hop
s6 noi c6 han ché vé khong gian.

Nam cham vinh ctru duoc lam tir vat liéu
d4t hiém, chu yéu nhap tir Trung Qudc. Nhim
giam sy phu thudc vao Trung quéc, nhiéu nha
san xut 6 t6 dién cd ging giam st dung dét
hiém trong dong co dién. Tuy nhién, dong co
nam cham vinh ctru déng bd ¢6 hiéu suit rat
cao, lén t&i 94-95%. Nguoi ta st dung no trong
0 t0 chi c6 mot dong co di¢n.

Uu diém

« Hiéu qua rét cao

« Nhu cau 1am mat thap
» Mat do nang lugng cao
Nhuoc diém

«Chi phi san xuit cao

« Sir dung dat hiém

* Nguy co bi khtr tur

A _

‘0. - -
DPong co Hyundai véi
nam cham vinh cwru

Hinh 6. Dong co dién nam cham vinh ciu
trén xe Hyundai IONIQ

Pong co tir tré' dong bd nam chim vinh ciru
bén trong (IPMSynRM) - loai dfong co' méi
trong xe di¢n.
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MODEL 3 MOTOR

[INDERNATSEERVIANENTEVIAGINET
SYNGHRONOUSREIUGIANGEIVIGTOR

Hinh 7. Bong co IPMSynRM trén Tesla Model 3

Chung ta di biét v& dong co cam ung
(induction motor) va dong co dong bd nam
cham vinh ctru (PMSM - permanent magnet
sychronous motor) v&i cac uvu nhuoc diém. Cac
k¥ su Tesla dd phat trién dong co tir trd dong
bd nam chadm vinh ctu bén trong dong co
IPMSynRM (Internal Permanent Magnet -
Synchronous Reluctance Motor) (hinh 7) gitp
cai thién hiéu suat thém vai phan trim so voi
dong co cam Ung.

bong co dién [IPM-SynRM déu tién duoc
su dung trén Tesla Model 3, hién cling dugc st
dung trong cac xe Tesla. Ban diu, Tesla sir
dung dong co dién cam tGng (hodc khong dong
bd) (do Nikola Tesla phat minh ra).

Trong Model 3, cong ty da su dung dong
co IPM-SynRM (Nam cham vinh cuu bén
trong - dong co tir tré' ddng bd), con dugc goi
1a Pong co tir tré ddng bd c¢6 hd trg nam cham
vinh ctru PMa-SynRM. Pay 1a loai két hop loai
dong co nam cham vinh ctru bén trong véi loai
rotor dong co tur tro déng bo dé dat duoc dic
tinh mong mubn hon trong tng dung trén xe
dién voi hiéu suét cao & ca dai toc do thép va
cao. Tesla khong phai 14 hing dau tién sir dung
loai dong co nay, nhung phién ban cia né dugc

coi 12 loai tt nhat (don gian 14 vi hidu suit cao
va pham vi hoat dong cua xe Tesla).

bong co dién nam cham vinh ctru déng bo
dugc st dung trén cac xe: Hyundai IONIQ 5,
Kia EV6, Tesla Model S, 3, X, Y bd tri o ciu
sau. Jaguar i-pace, Audi e-tron GT, and
Porsche Taycan, VW ciing sit dung dong co
loai nay.

Pong co dong bd kich tir bing dién

DPong co ddng bd nam cham vinh ciru co
hiéu suit cao nhét nhung nhugc diém chinh
lién quan dén dat hiém. Dé giai quyét nhimg
van dé nay, mot s6 nha san xuit nhu BMW,
Renault va Smart sir dung dong co dong bod
khong yéu cau vét liéu dat hiém trong xe
hybrid.

Thay vi stt dung nam cham vinh ctru trong
rotor dé tao ra dong dién, nhitng dong co nay
su dung chdi than va vong tiép dién (hét nhu
rotor may phat dién xoay chiéu trén 6 t0). Theo
BMW, loai dong co nay cho hi¢u suét 1én tGi
93%, gan bang hiéu suit cua dong co nam
cham vinh ctru. Mac du loai dong co nay co vé
rat hira hen, nhung thuce té do sir dung chéi than
nén phai thay thé trong qua trinh chay. Hy vong
1a trong tuong lai gan s& c¢6 chdi than khong
mon!
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"-}"g.fx»r Dong co dién xe BMW

Hinh 8. Dong co BMW logi déng bo kich tir
bang dién

Uu diém
* Hiéu suat rat cao

* Gia thanh ré hon so v6i dong co dong bo
nam cham vinh ctru

» Khong c6 nguy co khu tur
« Khéng can dat hiém
Nhuoc diém

« Chdi than c6 tudi tho khong cao

Loai dong co nay dugc st dung trén BMW
1X3,1X, 14; Renault Megane E-TECH va Smart
EQ.

Hop s0 trong 6 to (‘Ilen khong cin hop s0
hoic v6i hop s6 2 cip

Dong co dién c6 ba dac tinh giup gidi
quyét cac van dé k¥ thuat trong qua trinh phat
trién hop sd va trong hau hét cac truong hop,
khién hop s6 tré nén khong can thiét. Nhiing
dic tinh nay 1a mo-men xodn cao khi khong
quay, tdc do cao va tde do toi da duoc gidi han.

Muc dich ctia hop s6 cha yéu 1a gitip ting mo-
men. Néu dong co dién c6 mo-men cao tir 0
vong/phiit thi khong can ting thong qua ty s6
truyén.

Tuy nhién, diéu quan trong nhét 1a vong tua
cao. Vi toc do dong co dién co thé 1én dén
20.000 vong/phut, véi mo-men cao trong toan
dai, tbc do toi da co thé d& dang dat dugc chi

v6i cdp banh ring. Toc d6 toi da gidi han tu
dong bang dién tir cia 6 to dién 1a 1y do cubi
cung. Piéu nay xay ra khong chi vi khong c6
hop s6 ma do ning luong riéng tuong dbi thap
clia ic quy so v6i nhién liéu hoa thach.

Chung ta hdy xem BMW i4 eDrive 40 dé
hiéu rd hon vé diéu nay. N6 c6 mo-men xoin
cuc dai 430Nm tir 0-5000 vong/phat va ty sb
truyén dong qua banh rang két hop 1 11,115:1.
Diéu d6 c6 nghia 1a mé-men xodn ciia banh xe
1a 4780 Nm. Gia st téc d tdi da clia 6 t6 1a 190
km/h, dong co quay véi tbe do 16.500 vong /
phut. O tbc d6 duong cao tdc dién hinh 1a 130
km/h, dong co quay voi toe do xap xi 11.300
vong/phiit. Nhu ban c6 thé thay: dong co dién
c6 du dai vong tua may dé dap tmg tat ca cac
yéu cau chuyén dong ctia xe ma khong can hop
5.

Hop s6 2 cap trén Porsche va Audi chay dién

Xe dién Porsche Taycan va Audi E-Tron
GT déu sir dung hop sd hai cap o dong co ph1a
sau. Mic du 6 t6 dién c6 thé khong can hop sb
nhung 1y tudng nhét 13 ty s6 truyén nho ¢ toc
d6 thip dén trung binh dé ting tbc nhanh hon
va ty sb truyén cao ¢ toc d6 cao dé giam vong
quay cua dong co dién.

Tai sao chung ta can giam téc do quay
dong co khi xe chay tde do cao? Trude hét,
giam vong quay cua dong co giup tdng hidu
sudt cia no (it stc dién dong nguoc va dong
dién fuco) va do d6 pham vi hoat dong cia 6 td
cling dugc cai thién. Ly do thu hai 1a kha nang
dat duoc tbe do t6i da cao hon ma dong co
khong can quay quéa nhanh.

Vi¢e str dung hop s6 hai tbc do trén xe dién
gap kho khan k¥ thuat trong viée xtir [y mo-men
x0dn 16n va tirc thoi ma dong co dién tao ra.
Tuy nhién, mot s6 nha san xuit hién dang phat
trién thanh cong hop s6 hai cap cho 6 t6 dién.

Trong thoi gian t6i ching ta ¢ thé thay
nhiéu miu xe dién sir dung hop sb 2 cap thay
vi chi thdy trén nhiing xe sang nhu Porsche
Taycan va Audi e-Tron GT.
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Tai liéu tham Kkhdio:

1-https://www.arenaev.com/different types of electric motors used in_evs-news-214.php

2- https://www.renaultgroup.com/en/news-on-air/news/learn-all-you-need-to-know-about-the-
motor-of-an-electric-car/

Tac gia chiu trach nhiém bai viéet:

Ho tén: PGS. TS. Pd Vin Diing (Nguyén Hiéu truong nha Trudng)
Don vi: Khoa Co khi Pong lyc — PH Su Pham Ky Thuat Tp. HCM
bién thoai: (+84 - 8) 3896 4921

Email: dodzung@hcmute.edu.vn
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AN TOAN LAO PONG KHI LAM VIEC VOI XE PIEN
Pinh Tin Ngoc
Truong dai hoc Su pham Ky thudt TPHCM

Khi [am viéc v6i xe dién bat budc phai nam rd cac qui tac an toan dé tranh nhiing tai nan dang
tiéc xay ra.

1. Sw nguy hiém ciia dong dién

Dién ap xoay chiéu tir 30V va dién ap mot chiéu tir 60V 1a nguy hiém. Pién ap tiép xuc tbi da
cho phép & Pirc: ddi voi dong dién xoay chiéu 1a 50V va dbi véi dong dién mot chiéu 1a 120V.

Dong dién anh hudng dén co thé nguoi:
dong dién khoang 5mA di qua co thé, day
duogc goi 1a “su nhiém dién”. C6 thé cam théy
su ngtra ran nhung van c6 thé buéng duogc day
dan dién. Dong dién khoang 10mA hoic vuot
ngudng cho phép cac con co thit xuét hién.
Khong thé budng dong dién ra dugc. Thoi
gian dong dién chay trong co thé ting lén
dang ké. Thoi gian ton tai lau cua dong dién
xoay chidu véi dién ap 30-50mA giy ra
ngimg ho hip. Dong dién khoang 80mA chay
qua co thé, day duogc coi 1 ngudng “tir vong”.

bi¢n 4 ap xoay chiéu sinh ra dong dién xoay chiéu trong co thé con ngu:orl gay ra rung dong
co va tim. Tan s thip cuia dong dién xoay chiéu, cang 16n cang nguy hiém.

Dong dién xoay chiéu gay rao rung co tim va dan dén ngimg tim nhanh hon dang ké, gay
ra tir vong néu khong duoc so ctru kip thoi.
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Pién tré bén trong co thé

Céc gia tri dién trd cu thé trong co thé
con ngudi 1a twong ddi thap so véi dong dién
cao do dién ap cao sinh ra. Bac biét 1a mau
trong cac mach mau 1a chat dan dién t6t. Tuy
thudc vao cac diém tiép xtic trong qua trinh
nhiém dién, tac dong lén co thé con nguoi la
khac nhau.

Vi du: Tai nan dién véi dién ap mot chiéu 270V

Dién tro cua da thay doi dang ké (da bi
chai, d6 4m, dan dién...)

Tuy nhién di¢n tr¢ cua da véi dién ap cao
hon 100V 1a gan nhu bang khéng.

Két qua hoan toan tham thau trén da.

Vi du dong dién trén co thé:
A=U/R=270V/1080 Q=0.25 A.
Trong truong hgp véi dong dién xoay

chiéu, dong dién gay ra tir vong voi khoang
thoi gian 10-15ms 1€n tim (gdy ra rung tim). + Contact voltage 3

2. Anh hwéng va hiu qua sau tai nan dién
Hiéu vmg soc
Phé}n &r}g sdc dudi ngang chq phép va do d6 gy ra chin thuong nguy hiém do cac chuyén
dong mat kiém soat va mat thang bang.
Hiéu ung nhiét
Bong va chiy xam den tai vi tri dong dién di vao va di ra ciing nhu bong & bén trong. Két qua

1a than 1am viéc qua tai va c6 thé din dén thuong tich tir vong. Nguyén nhan bong bén trong do
ngudn dién di vao chay trong co thé nhu da mau than va sinh ra nhiét.

Hiéu vmg nhiét voi truong hop ngdn mach

Lam néng dung cu dét ngdt, bao gém cd vi¢c lam noéng chay vat liéu va do do c6 nguy co bi
bong.

Su hinh thanh tia Itra thong qua ngén mach: kim loai ndong chay dot ngot, tao ra tia ltra dién
v&i nhiét d6 1én tdi hon 5000 °C. HO quang di¢n sinh ra do viéc dong va ngat duong day cao ap co
dong dién chay qua. Burc xa dnh sang co6 thé gay anh hudng dén mat.

Hiéu ung hoa hoc

Méu va dich té bao 1a chat dién giai va bi phan hiy theo phwong phép dién phan. Hau qua 1a
bi ngd ddc nghiém trong, cai ma khong dugc chu y cho dén vai ngay sau do né ngam tur tur.

3. Nhirng luu y khi lam xe dién
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Nhiing viéc cin 1am trong truwong hop xe xay ra tai nan hoic xe ti ché

> Ngit ngudn dién theo hudéng dan nha san xut

> Tach céc chi tiét dién ap cao tir hé thong truyén dong

» Thao go cac h§ thdng tich trir dién niang va tiéu huy ching ding cach. Hoéi nha phan phdi dé
c6 thong tin chi tiét

> Xe chi duoc phép tai ché khi hé thong tich trir dién ning dugc thao roi

» Doi vai dich vu ctru ho khan cap, cam nang ctru ho s€ chi ra va dinh nghia rd rang cac chi tict
cua hé thong dién 4p cao va giai thich ro rang cach dé€ ngat nguon dién ap cao.

> Thao khao sb tay va cAm nang hudng dan.

Qui trinh ngit dién cao ap thwe hién theo 5 buéc nhr sau:

0 - Ngat ngudn dién cung tng 12V

NOTICE
Can thiét ha cla 56, md tat ca cac cvava md
khoang hanh Iy trudre khi thao ngudn dign 12V
Khi ngudn dién 12V duorc théo, ngudn dién cac hé
thong Géu khién sé bi mat

Trudc khi thao ngudn dién 12V,
dam bao chia khoa cach xa 2 mét
% 33m bao an toan

. D3m bio xe duroe G& trong
Binh acquy 12 V duoc dat & trong cop hanh Iy phia trude. khu vurc an toan, co day du
Théocgmcdptadélépcd;ndrqcbinhaoquy biénbéoidnvt,!clémviéc

dién ap cao

° - Xac dinh hé théng xa ngudn dién cao ap.

Céng tac ngat ngudn dién Engine Room E/R Box
cao ap

Mo nép ciu chi & phia trwdc, xac dinh vi tri céng tdc ché mau cam.
Thuc hién quy trinh sau

@ : Kéo cum céng tic mau cam lén— @ : Ngét két ndi
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° » Pam bao viéc chéng két néi lai ngudn dién cao ap.

Kj thudt vién stia chira cong viéc ién quan Gén ngudn
@én cao &p ¢6 trdch nhiém bao quan ¢ong tac, ngdn
tranh TH dong Gién cao dpngodi dy tinh.

=

5 . . Certified
° ’ Ch& khoang 5 phut va do dién ap tu dién

« 30V hoac nho hon: Mach xa dién cao ap Ia binh thudng

Hon 30V - Mach dién cao ap bi 16i “
Thure hién kiém tra 16i hé thng néu co DTC lién quan. Khéng cham

vao cac chi tiét sir dung dién cao dp

1o Vukage Jencrion Bes Ay

[Bo chuyén doi motor phia sau] [Bo chuyén d6i motor phia trwréc] fr——
Plow Monr P voRagn Hatery Spsen Assrtdy
. W2 W2 . Y . :n - Certified
|:> Cac biéu twong / bién bao canh béo dién cao ap

NOTICE

Bam béo c6 thdng tin ( tén/thdng tin liénlac) cla
KTV stia chira dién cao apduoc 3 ro dudi bing
canh béo

Dam bio an toan khu vure |am viejc stra chitalién quan cac
cum phy ting st dung Gién cao 2.
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So ctru khi tai nan xdy ra theo cac buwdc sau:

> Uu tién hang dau d6 1a sy an toan cia
chinh ban.

> Khong bao gio cham tryc tiép 1én nguoi
dang tiép xtic véi dién ap.

> Néu co thé, hiy ngit ngudn dién cua hé
thdng dién ngay 1ap tirc. (tit cong tic dién
hodc ngay lap tirc rut gidc két ndi chinh ciia
hé thong dién ap cao)

> Tach nguoi bi tai nan dién hodc day dan
dién tir ngudn dién ap cao bang cach sir
dung cac vat cach dién nhu (bang, can
chéi, etc...)

Cac buéce so curu néu nan nhan khéng cé phan trng gi:

> Uu tién hang dau 14 x4c cac chirc ning cua +
su song nhu mach dap va tho.

» Goi bac si ngay lap tuc hoac nho nguoi
khac lam viéc do mn

> Thuc hién ho hip nhan tao va CPR cho dén
khi bac si dén (30:2).

» Khi bi ngurng tim : Hay st dung may khir
rung tim (néu co)

So ctru trong truomg hop tai nan véi PIN/Thanh phin trong PIN:

> Trong truong hop tiép xtic véi da, rira
sach v&i nhiéu nudce

> Néu da hit phai khi gas, can di chuyén
dén noi c6 nhiéu khong khi trong lanh dé
tho.

> Trong trudng hop tiép xtic véi mét, rira
sach voi nhidu nude (it nhat 10 phut).

» Neéu nuot phai cac thanh phan cua pin,
hay udng nhiéu nudc nhung tranh ndén
mua.

> Tim kiém sy hd trg y té
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Ban phai nhé diéu gi khi khi hydro thoat ra?

» Truwong hop khi hydro thoat ra:
o Hydro nhe hon khong khi déang ké va
tich ty dau tién & phia trén cing cua
cac phong kin.

o Nguy co bi ngat tho! Moi nguoi
khong thay nguy co ngat tho.

o Moi ngudi can phai roi phong d6
ngay lap ttc.
o Lap tic thong gi6 tbt cho cac phong

» Chira chay:
o Thong bao cho ddi ctru hoa ngay
1ap tirc va bao cao chay khi hydro.

o Dam chay hydro phai dugc chura
chay bang binh chira chay ABC.

> Can trong, nguy co chay no!

TAI LIEU THAM KHAO
1. An toan lao dong dién — PGS.TS Quyén Huy Anh
2. Tai liéu hang Hyundai
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HE THONG PCS TREN XE TOYOTA CAMRY 2021

CHAU QUANG HAI
Truong dai hoc Su pham Ky thudt TPHCM

Hién nay cac hiang xe di 4p dung rat nhiéu cac hé thdng hd trg nhdm muc dich ting cudng
tinh an toan cho nguoi lai. Toyota cling da trang bi rat nhiéu hé thong an toan trén cac dong xe
cua minh. M{t trong sO cac hé thong an toan do 1a hé thong canh béo tién va cham PCS.

Hé théng PCS (Pre-Collision System)

Toyota da trang bi hé théng nay trén xe
Camry 2021. Trén thi truong thé gidi, Toyota
d3 trang bi hé thdng nay cho cac xe tir nim
2015. Toyota Corolla Cross 2020 la dong xe

dau tién ma Toyota trang bi hé théng PCS tai
thi truong Viét Nam nhung dong xe tai thi
truong Viét nam 1a phién ban khong day du, no
¢6 han ché 13 chi phat hién duoc xe 6 t6 phia
trudc chir khong phat hién dugc nguoi di bo
hodc xe dap, xe may.

Hinh 1. Camera va cam bién rada trén xe

Hé théng str dung camera va cam bién ra
da dé phat hién xe phia trudc. Hé thong c6 thé
nhén biét duogc vi tri , khoang céch va van tdc
trong d6i cua xe chay phia trudc nhd nhimg
thong tin ma by cam bién radar gui v& mot cach
lién tyc. Tuy thudc vao van tdc tuong ddi va
khoang cach cua 2 xe, hé thong s& danh gia va

cham c6 kha ning xay ra hay khong. PCS s& hd
tro nguoi 14i bang cach phat canh bao bang tin
hiéu am thanh va hinh anh khi va cham c6 kha
nang xay ra. Khi va cham sap xay ra, hé thong
s& ty dong diéu khién phanh khan cap dé tranh
xay ra va cham hodc giam thiéu tac dong do va
cham gay ra.
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- Canh b&o bang chuéng: “PiPiPi"

- Canh b4e bang théng diép: “Phanh”

BRAKE!

BRAKE!

Hinh 2. PCS phat canh bao am thanh va hinh anh

Khi phat hién ¢ xe 6 to phia trude véi van tde twong dbi ciia 2 xe c6 gia tri tir 10 km/g dén
180 km/g va tdc do cua xe nguoi 1ai dang l4i cling tir 10 km/g dén 180 km/g, hé thong s& tinh
toan khoang cach nguy hiém cua 2 xe d€ phat ra canh bao.

CHUC NANG CANH BAO
POI TUONG NHAN DIEN TOC PO XE TOC PO TUONG DBOI QUA
XE SO VOI VAT THE
Xe 6 t6 Xap xi 10-180 km/g Xap xi 10-180 km/g

Khi kha ning xay ra va cham 1a cao va ngudi lai c6 chu dong dap phanh dé xir 1y tinh
huong, hé théng s& hd tro luc phanh d¢€ tranh va cham hodc giam thiéu tac dong cua va cham khi
toc do xe trong khoang tir 30 — 180 km/g va toc dd twong doi voi xe phia trude trong khodng tir

30 — 180 km/g.
CHUC NANG HO TRQ PHANH
DOI TUGNG NHAN DIEN TOC PO XE TOC PO TUONG POI CUA
XE SO VOI VAT THE
Xe 6 t6 Xap xi 30-180 km/g Xap xi 30-180 km/g
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Possibility of collision Collision

7 ; - . ' p lime

High: Fas tbrake opera’uon speed

Low: Slow brake operatlon speed
Amount of

Additional brake gddlitional
pressure increased S

pressure

Hinh 3. Hé théng hd tro luc phanh

Néu trong trudng hop sau khi phat canh bio ma ngudi 1ai khong chii dong dap phanh, khi va
cham sip xay ra, dén phanh s& sang dé canh bao cho xe chay phia sau va phanh khéan cip ty dong
kich hoat dé tranh va cham. Khi xe hoan toan dimg lai , hé thong s& tiép tuc giir phanh khong qua
2 giay.

C6 nguy co
va cham Nguy cd va cham cao
\/
Khi ngudi lai dap Y Dl
phat hign
1 / g

Khi ngudi ldi khong Chuan bi

o=ty gy gy

Hinh 4. Hoat dong phanh tién va cham
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Heé thdng chi kich hoat phanh khan cap khi toc do xe trong khoang tir 10 — 180 km/g va t6c
d6 twong dbi véi xe phia trudce trong khoang tir 10 — 180 km/g.

CHUC NANG PHANH TIEN VA CHAM

POI TUONG NHAN DIEN TOC PO XE TOC PO TUONG DBOI QUA
XE SO VOI VAT THE

Xe 6 t6 Xap xi 10-180 km/g Xap xi 10-180 km/g

Co nguy Nguy co va Nguy cd va
Lai xe cd va chamcao cham la rat
binh thuGng cham cao Va cham

Aot

Chuan bi

Phanh tién va cham
phanh :

) H .
X s -
<«O. E .
o . :
U W.
0 . -
= - -
Pen phanh
sang.

Gid phanh
khong qua 2s.

Hinh 5. Hoat dong phanh khan cap

Néu nguoi lai nhan manh ban dap ga, nhén chan phanh hodc bé 1ai, hé théng c6 thé xac dinh
rang nguoi 1ai dang co hanh dong tranh va hé thong tién va cham s& khong hoat dong.

Chung ta c6 thé tit chirc ning nay trong phan cai dit nhung chirc ning nay s& duoc ty dong
mé ON khi chung ta bat cong tic may tir OFF sang ON.

LUU Y VE SU DUNG HE THONG PCS:

Nguoi 1ai phai chiu trach nhiém trong vi¢c 1ai xe an toan, ludn lai xe can than va quan sat
xung quanh. Khong y lai dwa vao hé théng PCS thay vi hoat dong phanh thong thuong dudi bat
ky tinh hudng nao. Hé thong nay s& khong chic chan tranh duge cac va cham hodc giam thiéu tac
dong, chan thuong gay ra trong moi tinh hudng. Viée chi dua vao hé théng PCS khi lai xe c6 thé
dan t6i tai nan, gy tir vong hodc chan thuong nghiém trong.

Trong cac tinh hudng sau PCS c6 thé hoat dong khong binh thuong:

e Khi tdm nhin phia trudc kém do thoi tiét khic nghiét (mua, tuyét, swong mu, bui bay 1én
boi gio, bao cat, bao tuyét, v.v.).
e Khi phuong tién khac dot ngot xuat hién phia trude.
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¢ Khi xe bi nudc, tuyét, bui ... tr xe phia trude ban vao.

e Khi camera dugc dit trong anh sang manh (dén pha tir xe dang t61, anh sang mat troi,
phan xa tir xe xung quanh).

e Khi dén rit gin xe trudc, vi du sau khi xe chuyén lan va chay qua gan xe phia trudc.

e Néu xe phia trudc c6 dudi xe nho, ching han nhu xe dau kéo khong kéo theo ro-mooc

e Néu xe phia trudc c¢6 hinh dang bit thuong, ching han nhu may kéo.

System may not be properly performed under the following conditions

« Bad weather conditions such as rain, « When driving on a slippery surface
fog, snow, or a dust storm ec. (icy road etc.)

= it

TSS-P-005 TSS-P-006

System operation may be reduced under the following conditions

« If the camera faces the « If white line has been rubbed off, or [Other]

wrong direction it can't be seen due to dirt, rain,
—y snow cover, or fog

TSS-P-007 TSS-P-008

[Other] « Road covered with snow (snowy road) when driving on a road that has been
repaired or where lane marks have been deleted but still can be seen
» When there lane marks parallel to or on the white line

Hinh 6. Cac trudng hop PCS hoat dong khong tdt
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PCS c6 thé kich hoat trong cac tinh hudng bén dudi du khong c6 kha ning xay ra va cham:

While not absolute, system may operate in the following cases even if collision s not likely.

£ When feroi an obetack at ha pont @ Wihan passing an opposing VhEl @ Whet passing Brough a nanvow st | ' 1ihan 0me fyp o e otstacis | Wl aringupordown a lops, e o Ruacig fo Elchronic bl catection |
¢ of anring 2 curve \ vnda cunve bridge | infront when orving et 4 a8 2 saélplas o i front of (Ercm«mn
. b upan inciow

| /< 3 et
;m.m)))) mun)))))) "4 .“\‘M 3 ™ v
g i @ m /y @ m |

|
o Vian b i 2 il odet, ' Mmmuwm - ' mmuammun o Wihin vehicks hight i changing ' wmmuumnoﬂu ‘ o I¥han passing Broagh 3 kw<ceiinged
wnéveas of prousion oo fheroad | whan tming it or b [ dramaficaly 7] 08 10 2 sronq impact ey fueml or paring sbuchns.
surfaes m 6 s
sl sl e . /& ‘&f W) “4 '
, -
, @w)) m LN
| &) @
1)) R : P .
jn vmnmm;qoﬁm;mto o Upon sesing a ramed int-sacion, sign, .c ihén driving in an arva whits i rod : ' mnpm'lqmam« o Whan passing through vapor, fog or

| anoiwrwenicithatinarvigaheat  oradverkibementin fronof e vedics | - grace changes abriply

.

)

&na))o o @ < -

Joo o

of amols

2 : Toyota Safety Sense P

vﬂ & ]) TSP |

:ToymSafetySmuC

TAI LIEU THAM KHAO

Tai li€u dao tao Toyota

THONG TIN LIEN HE : Chau Quang Hai

Email: haicq@hcmute.edu.vn

DON VI: B mon Bong co, Khoa Co khi Bong lyc, Truong PHSPKT TP.HCM
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HE THONG AN TOAN TIEN VA CHAM - PCS

TOM TAT

Vin Anh Duwong
Truong dai hoc Su pham Ky thudt TP.HCM

Hién nay, tai nan giao thong dang c6 xu hudng ngay cang tang dac biét 1a tai ca quoc gia
dang phat trién, dac biét 1a & Viét Nam. Vi vay chiing ta can cac giai phap dé giam thiéu tai nan
giao thong hién nay. Pre-collision System (PCS) 1a mot hé thong da dugc hing xe Toyota nghién
ctru va phat trién dé han ché t6i da cc va cham c6 thé xdy ra trong qua trinh di chuyén va n6 da
phan nao dap g dugc cac myc tidu dé ra vé giam thiéu va cham. Trong bai viét nay, chung t6i
s& dua dén cho cac ban hiéu rd duoc cu tao, nguyén ly hoat dong cuia hé théng PCS va giup ban

doc hi€u rd hon vé h¢ thong nay.

1. GIOI THIEU

Ngay nay, xe 6 to dugc trang bi rat nhiéu
cong nghé hién dai nham mang lai sy tién ich,
thoai méi nhat cho 14i xe va hanh khach. H¢
thdng canh béo va cham 1a mot trong nhiing
cong nghé an toan dang duoc st dung phd
bién. Vay hé thdng canh bao va cham 1a gi?
Chung gitip ich nhu thé nao cho nguoi dung?
Moi doc gia cung tim hiéu cu thé trong bai viét
sau.

Hé théng canh bao va cham (Pre-
collision System) 1a mot cong nghé hién dai,
phirc tap duoc sinh ra dé giam thiéu cac vu tai
nan cling nhu muc d§ nghiém trong cua cac
vu tai nan. H¢ théng nay luon theo doi qua
trinh diéu khién ctia 14i xe va cac diéu kién
xung quanh xe nhu chudng ngai vat, phuong
tién phia trudc, nguoi di bg,... dé phat hién
sOm nguy co xay ra va cham. Khi nhan thay
c6 nguy co tai nan, hé théng nay s& phat tin
hiéu canh bao béng am thanh, hinh anh trén
man hinh diéu khién, hoic ché d6 rung trén vo
lang dé nhac nhd ngudi 1ai. Nho vy, dam bao
an toan cho lai xe va hanh khach ciing nhu
nguoi tham gia giao thong khac.

2. CAU TAO

PCS bao gom ra da va camera c6 chirc
nang phat hién vat thé phia truéc. Céac chi tiét
chinh cia hé thdng c6 thé thay doi tiy theo
tung phién ban va thi truong.

Heé thong PCS trén xe gdbm c6 Ra da va Camera
don. Ngoai ra, c6 phién ban s¢€ trang bi Ra da va
Camera doi hoac Ra da la-ze va Camera don.

Ra da phat ra song vo tuyén hodc tia hong
ngoai va thu nhan séng phan xa tir xe hodc vat
thé phia trudc dya vao do tré thoi gian va goc
t6i ciia song phan xa hodc tia hong ngoai.

2 Camera don

.“1 Ra da

Hinh 1. Hé thong PCS.
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Co 2 loai:
Bdng 1. So sanh hai logi Ra da.

Bdng 2. So sanh hai logi camera.

Ra da loai song mm | Ra da loai la-ze

Camera don

- Nhan dién bién
dang vat thé don gian
tot

- B¢ chinh xac gidam
khi anh chup khong
r0, vi du nhu khi thoi
tiét xau.
- Kho phét hién céc
vat thé hinh dang
phuc tap vi du nhu
nhom nguoi di bd

Camera kép

- Kha nang phat
hién véat thé cao
- Tuong tu loai don,
kha nang nhan
dién gidm khi thoi
tiét xau
- Co thé phat hién
vat thé c6 hinh dang
phuec tap dang 3D.

Ra da L

Nap che (logo) o

Hinh 2. Ra da logi song milimét

+2 B0 nhan anh ang

P

= B6 phat

Hinh 3. Ra da loai laze

Camera chup lai hinh anh phia trudc cua xe va
xac dinh c6 hay khong xe phia trudc va vach
ké 1an duong... ETC.

Co 2 loai:

Camera don Camera kép

B Ay

Hinh 4. Cac loai Camera

- Phat hién chinh xac
v6i khoang cach xa.

- Khoéng bi anh
hudng bdi mura.

- Phat hién chinh xac
v6i khoang cach ngan.

- Phat hién duogc cac
vat thé phan xa tia

- Khong phat hién hong ngoai.

duoc vat thé khong
phan xa song.

- Khoang céach phat
hién ngén hon loai

- C6 nip che dic biét SONg Mmm.

de truyén song.

Cum dong hd tap 16

PCS hién thi cac thong diép canh bao nhu
den canh bao PCS, chudng canh bdo va cac
thong bao trén cum dong hd tap 16.

Hinh 5. Bang dong hé tap 16
3. PIEU KHIEN HE THONG PCS
So d6 hé thong

| Stearing pad switch

Network gateway ECU

Engine ECU/HY ECU
Speed sensor
VSC OFF switch

Skid Control ECU

Stop light switch

3 ecu [ : Sansor

= . C Lt tion |
CAN communication line 03VID062

Hinh 6. So do hé thong
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Cic ché d9 diéu khién

PCS khong chi thuc hién phanh trong truong
hop khan cip ma con didu khién timg budc
mdt tiiy theo timg tinh hudng dé tranh hodc
giam thi¢u va cham.

C6 4 buc diéu khién:

Budce 1: Phat hién xe phia trudc: Ra da va
camera phat hi¢n muc ti€u nhu xe phia trudc
nguoi di b, xe dap tu “kich thudc”, “bién
dang”, “ su chuyén dong.

: Rada

STEP1

Phat hién muc tiéu
phia trude

- Camera

Hinh 7. Phat hién ddi twong phia trudc.

a. Ra-da xéc dinh khodng cach t¢i muyc tiéu.

_ Song phatra

— i foTon
{ Tro soved of he pecodng vohicle cor | ] Song phén xa

%’_E’ﬁz v SR

Hinh 8. Ra-da xac dinh khoang cdc voi muc
tiéu.
b. Ra-da xé4c dinh huéng ctia muc tiéu.

Preceding Vehicle *a

< —— Reflected wave *c

E: J} L Own Vehicle *b

Hinh 9. Ra-da xac dinh hwong cua muc tiéu.

c. Ra-da xéac dinh téc do tuong ddi.

Khoang cach gan

* e ()0 ) )F5 6

Khoang cach xa

Hinh 10. Ra da xdc dinh téc do tuong doi

Camera nhan dién hinh dang ctia muc ti€u nhu
xe, nguoi di bo, xe dap.

LRSS P

Hinh 11. Camera nhdn dién hinh dang.

Bude 2: Kich hoat canh bdo (c6 kha nang va
cham). Khi hé thdng xac dinh ring c6 kha ning
x4y ra va cham, chuong canh bao s¢€ kéu va
thong bao canh béo sé& hién thi trén dong hd tap
16.

: Rada
- Camera

STEP2

s | canh o |
&

Hinh 12. PCS xac dinh nguy co va cham.

Buwée 3: Kich hoat hd trg Iyc phanh - PBA (kha
nang va cham cao) PBA: Pre-collision Brake
Assist.

Khi h¢ théng dang & STEP2 va kha ning
cao xay ra va cham véi tinh hudng nguoi lai
dang dap phanh, thi hé thong s& ting ap sut
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phanh tuy thudc vao luc dap phanh cia nguoi
lai.

o &
4C

Tang lwc phanh

Hinh 13. Tinh huéng PCS can thiép phanh khi
nguoi ldai dap phanh.

B6 chap hanh phanh

=
PBA standhy OK a v N‘
| AN
/ "l

N

}

ECU diéu

khién trurot ot L

Camera

PBA1 | PBA2 | PBAS ! " MUC tieu

Mcrc d6 tang luc phanh

Hinh 14. Tinh huéng PCS can thiép phanh khi
nguoi lai khong dap phanh.

Néu truong hop hé thong dang & Budc 2
va kha nang cao xdy ra vam cham ma nguoi 1ai
chua dap phanh, camera s& gui tin hiéu “San
sang PBA” t6i ECU diéu khién truot.

Sau d6, ngudi l4i dap phanh, 4p sudt phanh
s& tang, muc d6 tang ty I¢ voi nguy co xady ra va
cham va lyc dap phanh.

Buwéce 4: Ty dong phanh - PB (Va cham la
khong tranh khoi) PB: Pre-collision Braking.
Phanh ty dong duoc kich hoat khi hé théng Xac
dinh rﬁng vam cham xay ra 1a kho co thé tranh
khoi nham tranh hodc giam t6n that do va cham.

. Rada
. Camera

Hinh 15. Phanh ty dong kich hoat o triong hop
khan cap.

Khi hé théng danh gia nguy co va cham la
rit cao, s& bat sang dén phanh dé canh béo cho
xe phia sau, luc nay phanh chua hoat dong. Giai

doan nay goi la Pre-Brake.
Ra da

Camera

s
—

Sau 1 khoang théi gian nhat djn

Cénh bio ‘ }E
/l : ~
A

Pra-b:.aké
Pén phanh séng trde khi phanh khan cép

Hinh 16. Hé thong bdt dén phanh canh
bao
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Camera giri yéu cau van hanh phanh t6i
ECU diéu khién truot + ngudi lai khong dap
phanh, hé théng s€ kich hoat phanh ty dong.

Ls

Phanh !

B6 chap hanh phanh

ECU diéu khién
truot

Yéu cau van
hanh phanh

Hinh 17. Phanh ty dong dugc kich hoat

Tom tat cac che d¢ dieu khién

Khi xe dirng va da tranh dugc va cham nho
PB, hé thong s& duy tri phanh trong khoang 2
gidy. Sau do, PB s€ dugc huy, nguoi 1ai phai
van hanh phanh. Viéc gitt phanh ciing s€ huy
khi ngudi 1ai dap ga hodc dap phanh 6 thoi diém
nay.

. Rada
 camera

=% —

Cérh béo (i |

STOP
Giir phanh

Hay PB

Hinh 18. Hé thong phanh duy tri trong 2 gidy

dieu khién PCS

| Cac budc

(1) Khi ngui ai dap phanh }
g‘o;rd —m \ Ngu&i 1ai dap phanh

Phathién xe |

Sau 1 khodng thén glan nhit dinh

:' Chudng cantrbdo va thdng diép Canh bdo “Phanht* hién- T
! thi |_:
| PeA g
5 ; i
Canh bao ngudi léi H& tror luc phanh
\ _ 29
{21 Kni nguti 141 Knéng dap phart } —

Cao kha néng va cham

Khd nang va cham cao

| Va cham 1a khing tranh kndi |

|
3
! Phat hién xe phia twde || Kich hoat canh bao

Gilr phanh

Fg

Canh bao ngudi lai

Dén phanh sang

| Kich hoat phanh khén cp  Gilr phanh trong 1 khoang théi gian |

Hinh 19. Tém tit ché dé diéu khién
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Cic diéu kién hoat dong:

1. Khi hé thong phat hién chinh xic muc
tiéu:

* Muc tiéu phai trong vung phat hién cua cam
bién. Tuy thudc vao khoang cach, hudng cia
muc tiéu, diéu kién duong, hé thong co thé
khong nhan dién ding.

i‘éﬁw )*D ) D;:a_‘

Viing co thé phat hién duoc

Hinh 20. Muc tiéu trong vung phdat hién cua
cam bien.

Muc ti€u phai lam tur vat liéu phan xa dugc
song.

Dé ra da c6 thé phat hién dugc, muc ti€u
phai lam tor vat li¢u phan xa song vi du kim
loai.

Nén:

Muc tiéu lam tir nhya c6 thé khong phat hién
duoc.

Xe may, ngudi di bo c6 thé phat hién khong on
dinh.

D \ < ":‘_—l::hh
i 000000 gl ign

))))))-\2: ) ) )

)8)))

Hinh 21. Muc tiéu la vat liéu phan xa song

2. Khi chay xe ¢ & mot dai toc do nhit dinh.
Bao gém:

Toc d6 tuyét doi: toc do xe cua ban.

Toc d6 tuong doi: chénh I¢ch toc dd so vaoi xe
phia trudc.

Téc dé xe cia ban

Téc do xe phia trude

A ‘IA “-__;
&) »))) ) ) So g

40 km/h 25 km/h
Hinh 22. So sanh toc dé cia 2 xe

Vi du dai tbc d0 hoat dong PCS cua
Corolla Sport (thi truong Nhat).

Muc tidu Tde 60 wydt aditwong adi
o a— Xép xi 10 to 180km/h
Canh bao ot m P o i
ml :R i X&pxi 10 to 80 kmh
xa da0 :/4@
Muc tiéu Téc 35 tuyét dbitrong ddi
= g £ . o .
Tang fwe phanh Otd m Xap xi 30 - 180km'h
FBA
mﬁ T k X&pxi 30 - 80 km'h
xedap T (0,9)
Myc tigu Toc db tuyét doiftuang ddi
Phanh tv déng Ot X&p xi 10 kn'h - 180 km/h
PB W
mﬁi T k X&pxi 10 km/h - BOkm'h
xe dap '\‘J S

Hinh 23. Ddi téc dé hoat dong PCS cia
Corolla Sport.

3. Khi PCS bat ON.

C6 thé bat/tit hé thong PCS tir man hinh da
thong tin.

Man hinh da théng tin

beén canh bao PCS

Hinh 24. Bén hién thi PCS trén tdp 16

4. CAC PIEU KIEN HUY HOAT PONG
PCS

a. Chudng va thong diép canh bao s& tit khi hé
thong xac dinh khodng cach gilta xe va muc
tiéu da du an toan.
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Hinh 25. Chuéng théng bdo ciia PCS sé tdt khi
khoang cach gitta 2 xe an toan.

b. Sau khi PBA hoat dong, hé thong s& huy khi
nguoi lai nha ban dap phanh.

Hinh 26. Sau khi PBA hoat dong, hé théng sé
huy khi nguoi lai nha ban dap phanh

c. Sau khoang 2 giay PB hoat dong, h¢ théng
s& huy PB.
B O

e
o

Sau khoang 2 giay

HiyPCS (G ;

Hinh 27. H¢ thong sé hiy sau khoang 2 gidy
PB hoat dong.

5.CAC TRUONG HQP PCS HOAT PONG
KHONG PUNG.

Hoat dong khong cin thiét
La khi PCS hoat dong ngay ca khi nguoi lai
nghi rang khong c6 kha ning xay ra va cham.

Bdng 3. Cac truong hop PCS hoat dong khong

dung

Hoat dong khong cin
thiét

Khoéng hoat dong

C6 thé xay ra khi:
- Cam bién nhan di¢n
nhdm muc tiéu.
- Hudéng cua cam
bién Dbat thuong
- Mitc d6 danh gia vé
nguy co va cham
cua nguoi lai khac
v6i cuia thé thong.

C6 thé xay ra khi:
- Cam bién khong
nhan dién dugc muc
tiéu

- Hudéng cua cam
bién bat thudng.
- Nguoi lai da chu
dong van hanh xe dé
tranh va cham.

Khi cam bién nhan dién nham muc tiéu: Néu
song phan xa vé ra da tir cac ngoai vat xung
quanh va hé thng d4nh gia d6 1a myc tiéu hoic
camera nhan dién duong/ngoai vat xung quanh
12 muc tiéu thi PCS ¢6 thé hoat dong. Vi du:

Hinh 28. Cam bién nhdn nham muc tiéu

Khi huéng cia cam bién bat thuong. Khi
hudéng chiéu cta ra da bj sai 1éch (do va cham
xung quanh khu vuc lap cam bién), hé théng co
thé phat hién vat thé khong c6 nguy co va cham
din dén PCS ¢6 thé hoat dong.

f /
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Hinh 29. Huéng ciia cam bién bat thuong

Mirc d6 danh gia vé nguy co va cham cua
ngudi 1ai khac véi cia thé thong PCS c6 thé
kich hoat khi c6 nguy co va cham tham chi khi
ngudi lai nhan thdy khong c6 nguy hiém gi.
VD:

Hinh 32. Muc tiéu nam ngodi dai phat hién cia
cam bién hodc thoi gian phat hién qud ngdn.
- Khi diéu kién thoi tiét xdu nhu mua, swong
mu, bao cat, tuyét. .

Hinh 30. Khi c6 xe c& rat 1om chay lan bén

canh lam cho song phan xa vé ra da manh, PCS
c6 thé kich hoat (rdt hiém khi).

_

Hinh 33. Khi diéu kién thoi tiét xau nhw mua,
swong mu, bdo cat, tuyet...

- Khi hudng ciia cam bién bét thuong

Hinh 31. Khi cho chuyén lan khi dang c6 xe
phia truce.

Khong hoat dong khi cin

Cam bién khong nhan dién dugc muc tiéu:

- Khi myc tiéu nim ngoai dai phat hién cia
cam bién hodc thoi gian phat hién qua ngan.

N¢i san Khoa Co Khi Pong Lurc 2023 86



Hinh 34. Huéng cia cam bién bdt thieong

Nguoi lai da chu dong cod thao tidc van
hanh xe trdnh va cham: nhu danh 14i hodc dap
phanh trude khi PCS kich hoat. Lic nay, hé
thong s& wu tién dé xe van hanh theo thao tac
cua nguoi lai.

TAI LIEU THAM KHAO

1. Tai li¢u dao tao Toyota Viét Nam

VD khi danh lai ngoat
ngay trwdc khi xay ra
va cham

Hinh 35. He théng wu tién dé xe van hanh theo

thao tac cua nguoi ldi.
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HE THONG AN TOAN CHU PONG TSS TREN XE CAMRY 2021
CHAU QUANG HAI
Truong dai hoc Su pham Ky thudt TP.HCM

Hé thong an toan TSS (Toyota Safety Sense) 1a goi cac hé thong an toan chii dong, dugc thiét
ké nhdm dam béo tinh an toan va tién nghi cho nguoi lai. Phién ban ho tro nguoi 1ai TSS tai thi
truong Viét nam st dung trén xe Camry bao gom céc hé thong:

e Hé thng canh bao va cham phia trudc PCS (Pre-Collision System).

e Hé thdng canh bao léch lan duong LDA (Lane Departure Alert)
e Hé théng hd tro giit lan duong LTA (Lane Tracing Assist)
e Hé thong kiém soat hanh trinh chua dong DRCC (Dynamic Radar Cruise Control)
e Hé théng dén pha ty dong AHB (Automatic High Beam)
- H¢ théng canh bdo va cham phia truéc PCS giup hd tro luc phanh hodc ty dong kich hoat

hé thong phanh khan cap giup xe khong xay ra va cham véi xe phia trudc.

- Hé thdng canh bao 1éch lan dudng LDA gitp canh bao cho ngudi 1ai khi xe sap léch ra
khoi lan duong.

- Hé thdng hd tro giir lan duong LTA gitp giit xe khong di 1éch ra khoi lan duong dang di.
Heé thong hoat dong nhd camera phia trudc nhan dién vach ké lan duong trén duong.
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- Hé thdng kiém soat hanh trinh chi dong DRCC gitp xe ludn giit mot khoang cach an toan
véi xe phia trude. Khoang cach an toan cua 2 xe phu thudc vao viéc cai dat ban dau.

- Hé thdng dén pha ty dong AHB nhan dién anh sang xung quanh khi xe chay trong dém va
tu dong chuyén doi gitra che do chiéu xa va chiéu gan giup ddm bao tam nhin trong dém va giam
choéi mat cho 14i xe ¢ xe di theo chi€u ngugc lai.

s w Thé hé thir nhat: LSS+, D an e
A—

e I I

Lexus: @ LS500h, @ RX450h, @ ES300h, @ NX300 ...
Toyota:. @ Corolla Cross, @ Hilux, ® Fortuner ...

Cong nghé nay phat trién vao nam 2015 & thi trudng qudc té, bao gdm goi an toan LSS(Lexus
Safety System) va TSS (Toyota Safety Sense). Tai Viét Nam, TMV da gidi thiéu LSS vao nam
2018 va TSS vao thang 8/2020. Tuy nhién, tuy theo thi truong ma TSS va LSS c6 céc tuy chon
khac nhau. Tai Viét Nam khong sir dung phién ban day di. Phién ban TSS tai thi truong Viét Nam
chi phat hién ddi twong xe phia trudc chir khong phat hién duoc nguoi di bo va nguoi di xe dap.

THI TRUONG CAC POI TUQONG CO THE PHAT HIEN

Brunei Xe 0 to

&
Malaysia Nguoi di xe dap ﬁ k
Jamaica Nguoi di b

Suriname

Campuchia

Philippines
Viét nam Xe 0 t0 ﬁ
Myanmar

Lao

Hinh 1. Cac dbi tugng co thé phat hién theo phién ban xe.
Heé thdng an toan duoc thiét ké chi dé hd trg ngudi 14i xe chir khong thay thé cho ngudi 1ai xe.
Go6i LSS duoc trang bi trén cac doi xe LS500h, RX450h, ES300h, NX300...

Théng 8/2020, Toyota Viét Nam da trang bi hé thong TSS trén miu xe Corolla Cross phién
ban 1.8V va 1.8HV, gitp khach hang an tdm hon khi lai xe. Pay ciing 1a miu xe Toyota dau tién
tai Viét Nam dugc trang bi hé théng nay. Tiép dén 1a Hilux 2021 va sau d6 1a Fortuner 2021. Hé
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thong nay duogc thiét ké gitip bao vé hanh khach, ngudi tham gia giao théng, nguoi 1i, han ché dén
murc thip nhit tai nan xay ra. N6 gitp giam 50% thiét hai khi va cham, gitip bao vé nguoi bén
trong xe dén 90% so véi cac mau xe khong trang bi hé thong an toan nay. TSS tap trung vao 3 van
dé phd bién nhit vé an toan:

e Giam thiéu hodc phong tranh va cham trudc.
e HO trg giit 1an duong
e Tang cuong an toan trong hanh trinh 1ai xe ban dém.

Xe Camry 2021 ciing duoc trang bi TSS nhung vé6i phién ban dy di hon so v6i goi st dung
trén xe Corolla Cross 2020

(® Trang bi; -:N/A)

Corolla Cross

Cac hé thdng an toan trong goi TSS Camry 2021 2020

g |+ | |
(Pre-Collision System) Nhan dien ngut di by

CEX TN R RO
Hé thong diéu khién chay tvdong vdirada [ . . . .
ddng luc hoc DRCC (Dynamic Radar Cruise | Toan dai toc do _—
Control) Chifc néng giam toc

khi vao cua
Hé thdng hd trd bam lan duting LTA (Lane | HG trd danh lai _—
Tracing Assist)/Chiic nang canh bao léch lan ——— :
LDA (Lane Departure At/ Windénmépdsing| e | e

Hé thong dén chiéu xa tu’ dong AHB (Automatic High Beam)

1. Céc trang bi trén hé thong TSS:
e Cam bién camera phia trudc.

Cam bién Camera trudc c6 thé thu nhan hinh anh thong tin vé xe chay phia trudc, nguoi di
bd hodc nguoi di xe dap & khoang cach 1én t¢i 50 m vé phia trudec.

Camera phia trudc
a ’-
\ l,—Kh()a cai

e

Hinh 2. TSS trang bi cam bién camera phia truc trén xe Camry.

“:,::,
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Cam bién camera

Camera 0ng
kinh don

Xap xi 50m

[ : Khoang xuf ly dugc cia cam bién

Hinh 3. Vung xtr Iy cua camera trudc
Cam bién Radar budc song ngan:

Day 1a loai cam bién phat sdng cao tan vé phia trudc, sau dé n6 thu séng phan xa dé tinh toan
va nhan di¢n xe phia trudc, van toc tuong doi va khoang cach gilra 2 xe.

Hinh 4. Cam bién Rada trén xe Camry.
2. Cac Iru y khi sir dung hé théng TSS

e Khong gan cac vat thé nhu nhan dan duc hay trong sudt v.v... vao mat ngoai cua kinh
chan gid phia trudc camera trudce.

e Khong cham vao 6ng kinh camera trudce.

e Dé hé théng hoat dong mdt cach hi€u qua nhét, nguoi lai can cht y dat camera dung vi
tri. Néu camera bi dit 1éch, hé thong s€ phat canh bao sai hodc khong kip thoi phat ra
canh bao cho nguoi lai.

e Khong lam thay doi hodc son vé cam bién radar hoac ludi tan nhiét.
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e St dung dieéu hoa khong khi néu can dé tranh cho kinh chan gié bi swong mu, hoi nudc
lam mo.

e Khong gan cac phu kién, nhin dan (ké ca nhin dan trong sudt) hoic cac vat dung khéac
vao cam bién radar, nap ludi tan nhiét hodc khu vyc xung quanh.

e Ludn gilr sach cam bién radar va ndp ludi tan nhiét.

TAI LIEU THAM KHAO:

Tai liéu dao tao Toyota

THONG TIN LIEN HE : Chau Quang Hai;

Email: haicq@hcmute.edu.vn

DON VI: Bo mon Dong co, Khoa Co khi Bong lyc, Truong PHSPKT TP.HCM

Noi san Khoa Co Khi Pong Luc 2023



MOT SO ANH HUONG CUA BO TRi PIEN CUC BU-GI PEN HIEU QUA
LAM VIEC CUA PONG CO

TOM TAT

P3 Qubc Am
Truong Pai hoc Su pham Ky thugt TP.HCM

Chirc nang chinh cia bu-gi la dwa nang heong danh lira vao trong buong dot, nham thue hién
qud trinh dot chay hén hop khéng khi va nhién liéu bang tia lira dién gitta hai dién cwc. Tinh trang
lam viéc cuia bu-gi anh hwdng truc tiép dén chat lwong cia qud trinh chdy. Qua do, tac dong truc
tiép dén chdt leong khi thdi, eong tiéu hao nhién liéu va tinh on dinh trong qud trinh lam viéc cia
dong co. Bai bdo nay giGi thiéu mét sé cach bé tri dién cye bu-gi trén dong co va phan tich anh
hieong cia ching dén hiéu quda lam viéc ciia dong co.

1. GIOI THIEU

La mot chi tiét cau thanh hé thong danh
Itra, bu-gi dong mot vai trd quan trong trong
viéc quyét dinh hoat dong cua dong co xang.
Trong qua trinh 1am vi¢c bu-gi phai thoa man
cac yéu ciu sau:

—  Pam bao dong co d& khoi dong ké ca
trong diéu kién khéi dong lanh.

— DPam bdo hoat dong lién tuc va 6n dinh.

—  Khong qua nong khi hoat dong kéo dai
hay khi dong co hoat dong vdi toe do tdi
da

Dé bao dam cic yéu cau trén, ngoai cac
yéu cau vé vat liéu, thiét ké,... Vi tri bd tri dién
cuc bu-gi ciing dong mot vai tro hét sitc quan
trong.

2. VI TRi BO TRi BU-GI TRONG
KHONG GIAN BUONG CHAY

Qua trinh chay trén dong co d6t trong st
dung nhién li¢u xdng nho tia ltra phong ra tur

[ xu-p ap thai i

hai dién cuc cua bu-gi. Sau d6, mang Itra sé di
dong ra toan bo khong gian cia budng chay.
Viéc bd tri bu-gi ¢ phan giita cua budng
d6t s& gitp rat ngan khoang cach tir tim bu-gi
(tim chay ban dau) dén diém xa nhat budng
chdy. Qua do, thoi gian lan tran mang Itra s€
ngén hon, hdn hop s& c6 nhidu co hoi dé chay
kiét hon, lam giam lugng HC c6 trong khi thai
va 1am ting tinh kinh té nhién liéu (Hinh 1,2).

Ngoai ra, bu-gi con thudng duogc b tri
léch vé phia xu-pap thai nhim tranh hién
twong kich nd. Pidu nay dugc giai thich nhu
sau: lugng hon hop xung quanh xi-pap thai do
nhén nhiét nhiéu hon nén xu hudng kich nd dé
xay ra hon, viéc bé tri bu-gi tai ving hdn hop
c6 nhiét d§ cao giup han ché hién tuong kich
no.

Khi bd tri hai bu-gi quing duong lan
truyén ctia ngon lira s& dugc rit ngén lai. Tuy
nhién, luc nay lugng Oxit Nito trong khi thai
s€ tdng thém.

Hinhl. Vi tri bé tri bu-gi trong buong chdy
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Hinh 2. Anh hieéng cia vi tri bu-gi dén
lwong HC co trong khi thai va lwong tiéu
hao nhién liéu trén dong co.[1]

3. VI TRi TAM CHAY

Vi tri xuat hién tia lira danh lra 6 anh
huong dang ké dén qua trinh chay trong dong
co hi¢n dai (dac biét 1a dong co phun xang truc
tiép). Tiéu chi dé xac dinh chat luong qua trinh
d6t chay 1a tinh 6n dinh hodc d6 ém dju khi
van hanh cia dong co, diéu nay dua trén céc
danh gia thong ké vé ap suat chi thi trung binh.
[2]

Tinh 6n dinh cta qua trinh d6t chay dugc
dic trung bang hé sd bién thién:

cov = s/ pime - 100 [%]
Trong do
+ s:d6 léch chuan (standard variation).

4+ Pime: ap sut chi thi trung binh
(indicated mean effective pressure).

+ Thong sd cov phan 4nh tinh 6n dinh
cua dong co. Gia tri 5 % dugc xac
dinh cho cov la thudc do gidi han
hoat dong.

Hinh 3 minh hoa tic dong cua hdn hop
nghéo khong khi/nhién liéu va sy thay doi

thoi diém dénh lira di véi kha ning van hanh
6n dinh ciia dong co twong ung voi hai vi tri
xuét hién tia ltra khac nhau (hai vi tri tdm chay
khéc nhau). Puong cong mau xanh nét dam
cho thay sai 1éch pime so v&i do léch chudn
khoang 5%:

—  Cac gia tri < 5% cho thay qua trinh hoat
dong ctia dong co van dién ra binh thuong
va khong c6 bién dong 16n.

—  Cac gia tri >5%, tuong g véi dong co
hoat dong khong 6n dinh, qua trinh d6t
chay xay ra khong dong déu, gy ra sai
léch vé ap suat

So sanh hai @6 thi (Hinh 3a,c) cho thdy
trén, viéc dua vi tri xudt hién tia lira vao siu
hon trong budng ddt s& cai thién dang ké kha
nang d6t chay hdn hop trén dong co. Tuong
{mg véi cac goc danh Itra sém va ty 16 hon hop
nhu nhau, viung cac gia tri sai 1éch nho hon 5
% dugc mo rong ra va gidi han duoc déy vé
phia hé s du lwong (1) khong khi cao hon.

Tuy nhién, viéc dua tdm chdy vao sau
trong budng ddt, s& kéo dai chiéu dai cua cac
dién cuc ndi mass, dan dén nhi¢t d§ cua chung
cao hon, tir d6 tao ra sy gia ting do mai mon
cua dién cuc, dé xay ra nut, v& do rung dong.
Pé khac phuc cac nhugc diém trén, khi vi tr
danh lira dich chuyén vé phia trude, cac nha
thiét ké da sir dung cac bién phap khac nhau
dé dam bao tudi tho cua bu-gi:

—  Kéo dai phan vo bu-gi bén ngoai
thanh budng dét, giup giam nguy co
hu hong dién cuc.

—  Su dyng vat li¢u dién cuc chiu nhiét
cao.

—  Cheén 161 déng vao céac dién cuc ndi
mass, 161 dong tiép xuc truc tiép voi
v6 bu-gi ¢6 thé giam nhiét d6 cua
dién cuc khoang 70 °C.
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Hinh 3. Cac vi tri tam chay khdc nhau (f) [2]

4. KHE HO BU-GI

Quan h¢ gitra vi tri cia di€n cyc trung tam
va vi tri cua cac dién cuc ndi mass tao nén cac
loai khe h¢ khac nhau cua bu-gi. (Hinh 4)

Khe hé binh thuwong (Hinh 4a)

Dang khe hd nay duoc sir dung phd bién
nhét, thiét ké cuia chung don gian va d& dang
trong bao dudng va diéu chinh. Tuy nhién, khi
mudi than bam dinh vao chan s cach dién,
dién trd cach dién tai khe ho gitta 16p mudi
than va va phan than ren, nho hon dién tro cach
dién gitta dién cyuc trung tdm va di¢n cuc ndi
mass; Dong dién cao ap khong thé hinh thanh
gitra hai di¢n cuc cua bu-gi [3]

Khe hé bén (Hinh 4b)

Vi tri cia hai di¢n cuc dugc mo ta trong
hinh 4b, ban dau tia lira di chuyén tir dién cuc
trung tim qua bé mit cua dau s cach dién,
trude khi nhay qua khoang khong khi dén dién
cuc ndi mass. Do dién ap danh ltra can thiét dé
tao ra sy phong qua cac dién cyc nho hon dién
ap can thiét, dé phong dién qua khe ho khong
khi véi cung kich thude khe hé. Hay noi khac
di, tia ltra dién & khe ho bén c6 thé phong qua
cac khoang tréng dién cuc rong hon so voi tia
lira dién & khe hé khong khi véi cac diéu kién
danh lira gidng nhau.

Qua do6, gitp tiét kiém niang luong dénh
Itra va kéo dai thoi gian ton tai tia lira gitra hai
dién cuc cua bu-gi.

Ngodi ra, tia lira trén bé mit cia sir cach
dién cling thic day qua trinh tu lam sach bu-
gi, ngan ngra mugi than hinh thanh trén dau
st chit cach dién. giup cai thién hiéu suét trén
cac dong co thuong xuyén khoi dong & nhiét
do thap.

Khe hé hén hop (Hinh 4c)

Trén loai bu-gi nay, cac di¢n cuc ndi mass
dugc bd tri & mot khoang cach thich hop tir
dién cyc trung tdm va bé mat cta st cach dién.
Diéu nay tao ra hai hinh thirc phong dién qua
khe h¢ binh thuong hay khe hé bén véi cac gia
tri yéu cu dién ap danh lira khac nhau. Tuy
thudc vao diéu kién van hanh va tinh trang bu-
gi (d0 mon), ma tia lra c6 nhiing” lya chon”
di chuyén dudi dang tia lira trong khe ho binh
thuong hoac khe hd bén.
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a.Tia lva qua khe hd binh
thuong

b. Tia lra qua khe ho bén

c. Tia ltra qua khe hd hon
hop

Hinh 4. Cac dang khe ho cua bu-gi [2]

5. KET LUAN

Dbé dam bao dong co lam viéc co6 hi¢u qua
t6t nhét trong sudt vong doi st dung cia  bu-
gi, cac yéu cau vé bu-gi da duoc thiét 1ap som
trong qua trinh thiét ké dong co.

TAI LIEU THAM KHAO

Viéc str dung bu-gi theo diing huéng dan
s& gop phan ting tinh 6n dinh cia dong co,
lam tang chat lwong khi thai, giam tiéu hao
nhién liéu va tranh nhitng hu hong ctia dong
co.

[1] Fred Schifer and Richard Basshuysen, Reduced Emissions and Fuel Consumption in
Automobile Engines, pp 23-24, Sringer- Verlag Wien, 1995.

[2] Konrad Reif Ed, Gasoline engine management system and components, pp 178, Spinger

Vieweg, 2015.

[3] Roft Gscheidle, Ky thudt 6 to xe may hién dai, pp 653-654, Nha xuét ban tré, 2016.
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DWELL CONTROL - KIEM SOAT THOI GIAN NGAM DIEN TRONG HE
THONG PANH LUA TREN O TO

Quay trd lai thoi ciia cac hé thong danh lira vit
hay danh Itra ban din cac thé hé dau tién, thoi
gian ngam dién (dwell) hay thoi gian dong
chay qua cudn so cip cua bobine khong dugc
coi trong cho lim. Thoi gian ngdm duogc xac
1ap bdi hinh dang cia cam hodc cam bién danh
Itra trong bd chia dién (distributor). Thoi gian
ngam dién qua dai co thé lam nong hodc chay
bobine nhung néu quéa ngan thi tia la trén
bougie s& yéu. Tuy nhién, hé théng danh lira
hién dai dugc tich hop viéc kiém soat thoi gian
ngam (dwell control) da giap tang hi¢u qua cua
hé théng danh Ira, giam nhi¢t téa ra trén
bobine va nhu vy gidm ti€u hao nhién li¢u.

Hinh 1. Bobine bi chay vi thoi gian ngdm qua
dai

Mot bobine (cudn day danh lira) gdm hai cudn
day duoc quin trén mot 161 sit: cudn so cip va
cudn thir cip. Cudn thir cip co hang nghin
vong day tiét dién nho, tao ra dién ap cao
(khoang 30-40kV) nhung dong dién nho
(80mA). Mot dau cudn thir cap ndi dén bougie
qua con quay (rotor), trong khi d4u kia duoc

P Vin Diing
Truong dai hoc Su pham Ky thudt TP.HCM

nbi mass hodc day C cuia cudn so cip (rat phd
bién).

Cudn so cip dugc quan it vong va tiét dién day
16n vi dong so cip cao (7-10A) trong cac hé
thong d4nh lira hién dai. Mot dau cudn day so
cap duoc cap dién dwong (ky hiéu (+) con dau
kia (ky hiéu C hoic -) dugc ndi voi transistor
cong suat.

+12V lron core
Primary coil
—_ Secondary
oil
Spark plug

_LGND l

Hinh 2. C4u tao bobine
Vay bobine hoat dong nhu thé nao?

Khi transistor ¢ trang thai ON, cudn so cép co
dong chay qua, tao ra mot tir truong (didu nay
can thoi gian dé dong tang vi stic dién dong tu
cam xudt hién trén cudn diy do dong ting,
ngan can qua trinh tang trudng cia dong dién),
thong qua 161 thép xuyén qua ca hai cudn day
so cp va thtr cap. Khi dong dién so cap bi ngt
(transistor OFF), tir thong giam dot ngdt khién
cd hai cudn day phat dién. Cudn so do it vong
nén c6 stc dién dong cd 300V con cudn tha
nho c6 hang ngan vong day nén sinh ra dién ap
cao (30-40kV) dugc phan phdi dén bougie dé
tao ra tia Itra dién, bén chay hoa khi.

Tai sao thoi gian ngdm di¢n lai quan trong?

Hé thong danh Iira dang cam tmg (inductive
ignition system) luu tritr ndng luong trong mot
tu truong. Tur trudong nay s€ manh chi khi dong
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so cap c6 du thoi gian (ngdm dién) dé ting dén
mdt gia tri 1on trude khi ngat (dong ngat).
Néu thoi gian ngdm dién qua dai (6 tbe do dong
co thép), dong so cép sau khi dat dugc gia tri
t6i da sé& tiép tuc chay trong cudn diy, sinh
nhiét lam nong, chay bobine va hao xdng vi
may phat nang tai. Do nang luong dudi dang
tir truong ciia cudn day (sau d6 chuyén thanh
nang lugng tia Itra) ty 1€ thuan véi do tu cam
ctia cudn day va binh phuong cua dong ngit
nén ¢ toc do cao, néu cudng do dong giam 2
1an khi dong co hoat dong & tdc d6 cao thi ning
lwong tir trudng (va tit nhién 13 nang lugng tia
lira trén bougie) s& giam 4 lan.

a

| " \ A
) YN

0 1 2

Hinh 3. D) thi dong dién qua cudn so cp

Nhu vay, viéc kiém soat chinh xac thoi gian
ngam dién s& gitip dong ngat ciing nhu ning
lwong luu trit dat gia tri cao. Néu dong ngit 2A,
tia lra chi phong ¢ khoang cdch 6mm va phong
22mm néu dong ngit trén cudn so cip dat 7A.
Thoi gian phong dién cua trén bougie cling
tang dang ké (0.5 ms trén so voi 1.4ms, tirc
tang 28 1an).

Dé dong ngit 16n, thoi gian ngdm dién chi can
tang hon 3 mili giay. Thém vao d6 viéc giam
thoi gian ngdm & tdc do thap néu n6 qué dai s&
gitip bobine giam nhiét va gitp tiét kiém nhién
lidu. Diéu d6 cho thay viéc diéu khién thoi gian
ngam chinh x4c rat quan trong.

C6 2 phuong phap dé kiém soét thoi gian ngdm
dién: st dung mach hdi tiép (closed loop
control) trong IC danh lira hodc nap ban d6 thoi
gian ngdm (dwell map) vao ECU.

Nhiing IC danh lra (igniter) trong thap ky 80-
90 thuong tich hgp mach kiém soét thoi gian
ngam st dung OP-AMP va han ché cudng do
dong ngit theo théng s6 bobine, toc dd va nhiét
dé dong co (xem gido trinh Dién dong co va
diéu khién dong co ciia thiy DS Van Diing).

Trén cac xe hién dai, ban dd thoi gian ngam
dién dugc nap vao bd nh¢ ciia ECU. Thoi gian
ngam dién t6i uu trong ban d6 phu thude vao
dién 4p ic quy (dién ap cang thip thi thoi gian
ngam cang dai), thong sb cua bobine (tuwong
ung véi do ty cam, dién tré cudn so cép va
nhiét 6 cuia bobine lap trén xe) va toc d6 dong
co.

Vi vdy, ching ta khong nén thay bobine loai
khéc khi bobine trén xe hong. ECU s& khong
biét diéu nay nén van diéu khién thoi gian
ngam theo thong s cua bobine cii. Néu cudn
SO cép cua bobine méi ¢6 do tu cam va dién tro
nho hon thi bobine s& bi hong do qué dong.
Néu mot bobine méi lép ¢6 d6 tu cam 16n hon
thi tia lira & yéu.

ECU giri mdt xung vudng c6 do dai bang thoi
gian ngdm duoc luu trong bd nhé dé diéu khién
transistor cong suit chuyén mach, cho dong
qua cudn day so cép trong thoi gian chinh xac
ma no can dé dat mac dong mong mudn trude
khi transistor ngat. Transistor cong sudt ngay
nay c6 thé dugc lap bén trong ECU, lip bén
ngoai IC, hodc tham chi duoc lép vao bobine.

Hau hét cac bobine trong hé théng danh lira c6
lap trinh v&i ban d6 thoi gian ngam déu duoc
tich hop chirc ning bao vé qua dong dé tranh
cho bobine bi qué nhiét.

Noi san Khoa Co Khi Pong Luc 2023



Tai liéu tham khao:
1-https://www.autospeed.com/.../article.html@populararticle
2- B4 Van Diing. Giao trinh Dién dong co va diéu khién dong co. NXB DPHQG TPHCM 2021.

Tac gia chiu trach nhiém bai viéet:

Ho tén: PGS. TS. Pd Vin Diing (Nguyén Hiéu truong nha Trudng)
Don vi: Khoa Co khi Bong lyc — PH Su Pham Ky Thuat Tp. HCM
bién thoai: (+84 - 8) 3896 4921

Email: dodzung@hcmute.edu.vn

Noi san Khoa Co Khi Pong Luc 2023



NGHIEN CUU THIET LAP GIAO DIEN TIEN NGHI THONG MINH TREN
O TOSU DUNG TIN HIEU MANG CAN VA CAC CAM BIEN CHAY TREN
NEN TANG ANDROID

Lé Quang Vii, Hang Pirc Anh, Nguyén Hoang Trung Hiéu
Truong Pai hoc Su pham Ky thudat TP HCM
TOM TAT
Bai bado nay dva trén két qua sau khi hoan thanh do an vé nghién cuu, thiét ldp giao dién tién
nghi thong minh trén o to sw dung tin hiéu mang CAN va cdc cam bién chay trén nén tang Android.
Muc dich cua do an la giup sinh vién co kha nang thiet ke duoc giao dién chay trén nén tang
Android. Tur app da thiét ké sinh vién co thé sur dung no nhu mot app dwoc hién thi trén dién thoai
di déng (Smartphone) va ciing co thé hién thi app lén man hinh Android cua 6 to. Song song do la
tim hiéu vé chuan giao tiép CAN trén o to. Két hop viéc thu thdp va giai ma tin hiéu mang CAN,
tinh toan dwoc mot so thong so co ban nhuw téc do xe, so vong tua may, nhiét do may lanh...Sau khi
tinh toan dwoc cdc thong 56 theo yéu cdu, sinh vién tién hanh hién thi cdc thong so da tinh lén app
chay bang nén tang Android thong qua ket noi Bluetooth. Ket qua cua nghién ciru nay la tién dé
cua viéc ket noi dién thoai thong minh va 6 to ¢ mot murc do sdu hon giup tang sw tién nghi va sy
bdo mat.

Tir khoa: CAN,; DVD; Interface; Android, OBD

1. DAT VAN DE dung. Tham chi, tir di€n thoai ching ta cling c6
thé diéu khién tryc tiép mot s tinh ning khac
ctia chiéc xe ma minh dang s hiru. Chinh vi
thé, dé tai nay s& trinh bay day dii nhét c6 thé vé
nghién ctru va qué trinh thiét 1ap giao dién mang
CAN chay trén nén ting Android.

Vi¢t Nam cua ngay hom nay la mdt Viét
Nam dang rat phat trién vé moi mat. Cudc song
ctia nguoi dan tir d6 ciing duoc cai thién tot hon
lic trude. Cung voi d6 thi nhu cau s¢ hiru xe
hoi hay con goi 1a 6 to ctia ngudi dan dé phuc
vu muyc dich di chuyén, kinh doanh ... hay chi 2. THIET KE, THI CONG MO HINH GIAO
1a suu tap xe theo dam mé ciia ngudi dan ngady DIEN TIEN NGHI THONG MINH
cang cao hon. Pong hanh cling vai su phat trién
do thi cac hang dién thoai di dong ngay nay
ciing dang rat phat trién. Pién thoai by gid
khong don thuan chi danh cho muc dich nghe ol L
goi. Dién thoai ngay nay rat thong minh, c6 thé
hd tro va dap ung nhu cau cta nguoi dung mot
cach toi wu nhat. N6 gitip viéc twong tac ngay
nay gilra xe va nguoi su dung xe khong chi don
thuan 1a twong tac thu cong nhu ngay trude. Xe
hién dai ngay nay co thé két ndi duoc thiét bi dé
c6 thé hd trg ngudi s dung giao tiép tét hon.
Dién thoai 12 mot vat c¢6 thé duge coi 1a bat ly
than ctia moi c4 nhan. Viéc két ndi dién thoai dé Hinh 1. Giao dién quan ly dy dn
su dung mot s6 thao tac nhu nghe goi di¢n thoai
hay choi game...Ngoai ra, c6 thé két ndi dién
thoai truc tiép v6i 6 t6 thong qua man hinh
DVD Android dung dé hién thi cic thong tin
can thiét cta xe cho ngudi sir dung va ciing cd
thé phuc vu cac muc dich khac cua nguoi st

2.1 Thiét ké giao dién trén nén tang MIT app
inventor

App Inventor danh cho Android 1a mdt
mg dung web nguén mo ban dau dugc cung
cap boi Google va hién tai duoc duy tri boi
Vién Cong nghé Massachusetts (MIT). Nén
tang cho phép nha lap trinh tao ra cac ung dung
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phan mém cho h¢ diéu hanh Android

(0S). Bang cach sir dung giao dién dd
hoa, nén tang cho phép ngudi ding kéo va tha
cac khbi ma (blocks) dé tao ra cac (mg dung co
thé chay trén thiét bi Android.

SEEREERED

App inventor gdm 3 phan chinh ma nguoi
ding can phai nim rd: giao dién quan 1y du an,
giao dién thiét ké (design) va giao dién lap
trinh (blocks).

Campomets Propetes

W oeoe

Hinh 3. Giao dién ldp trinh
Thiét ké b giao tiép OBD II

2.3

App
Android

Arduino Mega 2560

|

Hinh 4. So d6 khoi bo diéu khién tin hiéu

Bluetooth
HC-05

Arduino Mega s€ dugc cap nguon hoat dong
nho vao ngudn trén mo hinh khi ta cam cong

OBD II vao mé hinh. Arduino s& két ndi voi
MCP2515 theo giao thirc SPI, MCP2515 s& co
2 day CAN-H va CAN-L s& duoc diu ndi vo 2
day CAN-H va CAN-L cua jack OBD II.
Arduino Mega c6 nhi¢m vu xu 1y tin hi¢u va
truyén 1énh yéu cau MCP2515 thyc hién qua
trinh truyén, nhén tin hiéu va xur ly. Céc dit li¢u
khi duoc xu thap va xir 1y s& duoc hién thi 1én
app Android nho két nbi thong qua bluetooth
HC-05.

Bing 1. Két néi cac chan ciia Arduino Mega va
Module MCP2515

Arduino Mega Module MCP2515
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50 Chan SO
51 Chan SI
52 Chan SCK
53 Chan CS
5V Chan VCC
GND Chan GND

Bing 2. Két néi cac chan ciia Arduino Mega va
Module Bluetooth HC-05

Arduino Mega Module B:;;tooth HC-
TX3 RX3
RX3 TX3
5V 5V
GND GND

Dua vao hinh 5 bén duéi ta c6 thé dé
dang nhén ra hai chan CAN-H va CAN-L s¢
duoc két ndi 1an luwot v6i chan 6 va 14 cla
cong OBD II. Ngudn nudi Arduino s& dugc
liy tr mé hinh. Cac ddy con lai s& duoc ndi
dang theo bang I va bang 2.

)
ey
|

Hinh 5. So d6 néi ddy ciia b giao tiép dir liéu

Hinh 6. B¢ giai ma khi hoan thién

2.4 Lap trinh diéu khién b giao tiép

Trong phan code 1ap trinh. Chung ta s& di

tim hiéu vé cac doc gia tri hién hanh. Trudc
tién, tién hanh guidiachimata mudn tinh toan,
sau d6 nhan vé cac thong sb. Tién hanh giai ma
va tinh toan cac théng sd co ban theo cong thirc
c6 san.

void loop()
{

CAN_Send (0x01, Dx04);
1o
{
CAN_Recieve();
)
while ((buf[l] !'= 0x01) && (buf[2] != 0x04));
printdata():
int EnginelLoad = buf[3] / 2.55;

Serial.print (" Engine Load 2
Serial.print (EngineLoad) ;
Sexial.println();

Hinh 7. Code thu thap dir li¢u trénXe

Bing 3. Cdc thong s6 dwoc hé tro béi chudn PID
trén mo hinh xe Kia Morning 2011

OBD PIDs Mo ta
0x04 Calculated engine load
0x05 Engine coolant temperature
0x0B Intake manifold absolute

pressure

0x0C Engine speed
0x0D Vehicle speed
0xOF Intake air temperature
Ox11 Throttle position
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Hinh 8. Cdc thong sé thu thap dwoc tir mé hinh xe
Kia Morning 2011
2.5 Chay ung dung trén man hinh

Android Santek

Ung dung duoc tai 1én man hinh Android
dudi dang file apk. Sau do6 tién hanh két nbi
Bluetooth, dong thoi chay thir nghiém dé xem
kha nang hién thi di t6i vu chua va diéu chinh
lai néu can thiét.

Hinh 9. Ung dung chay truc tiép trén man hinh
Android

2.6  Hoan thién mo hinh

Tién hanh két hop v6i mot s linh kién
nhu loa, camera lui,dén bao Iui, cac nut tinh
ning, xdy dung khung sit va bang tén dé hoan
chinh mo6 hinh.

Hinh 10. Hoan thién mé hinh giao dién tién nghi
thong minh

Hinh 11. Hoan thién qua trinh thu thap dit liéu va
hién thi trén mo hinh thong qua ket noi Bluetooth

2.7 KET LUAN

Nhin chung, du 4n nghién ctru cia nhém
twrong d6i thanh cong nhung quy mé va két qua
con kha han ché do van chua can thiép du sau
dé phat trién xa hon. Mic du vay day van la
mot dé tai rat tiém ning va co rat nhidu huéng
phat trién. Do két ndi khong day 1a mét xu
hudéng trong tuong lai khong xa cung voi su
phat trién cua xe khong nguoi 1ai thi viée su
dung dién thoai théng minh dé dinh danh va
diéu khién phuong tién cong cong hay may
tinh bang sé& thay thé man hinh c¢6 day truyén
thong trén 6 t6 1a nhitng diéu rat can thiét. Hoic
co ban hon 1a dién thoai thong minh s& két ndi
v6i xe nhu hién nay nhung véi mot mirc 4o sau
va rong hon dé ngudi dung c6 thé nim bat moi
tinh trang ctia xe moi luc moi noi.
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HE THONG HO TRQ NGUOI LAI TREN XE HONDA
CHAU QUANG HAI
Truong Pai hoc Su pham Ky thuat TP HCM
Trén cac dong xe du lich méi hién nay, nham giup dam bao an toan hon cho ngudi lai, phan

16n cac hiang xe déu co trang bi thém cac hé thong hd tro nguoi l4i. Hing Honda ciing khong nim
ngoai cudc choi nay. Ciling giong cac hang khac, Honda ciing trang bi cac h¢ thong sau:

« He¢ thong phanh giam thiéu va cham (CMBS - Collision Mitigation Braking System )
« Hé thdng hd tro giit lan duong (LKAS - Lane Keeping Assist System)
« Hé thng giam thiéu chéch lan duong (RDM - Road Departure Mitigation System)

« Kiém soat hanh trinh chu dong véi di chuyén téc d6 thap (ACC with LSF - Adaptive
Cruise Control (ACC) with Low-Speed Follow )

« Dén pha chdng chéi tw dong (AHB - Auto High-Beam)

Pay la cac hé thong an toan chu dong, 14 hé théng gitp ngudi l4i 141 xe an toan hon va chi
dong phong tranh vi¢c xay ra va cham. H¢ thong an toan bi dong la cac hé thong gitp giam thiéu
cac nguy hiém cho nguoi 1ai va hanh khéach sau khi va cham xay ra

Céc tinh niang ctia Honda SENSING chi ¢ vai trd hd tro 14i xe an toan trong nhitng diéu
kién nhat dinh va khong thé thay thé viéc 1ai xe cia nguoi sir dung.

Hé théng hoat dong boi 1 camera dugc gén bén trén kinh 14i va 1 radar dat ¢ phia dau xe.

Camera a

0

O

i Millimeter-wave radar

Hinh 1. Vi tri rada va cam bién

- Camera c6 nhiém vu nhan dién kich thudc va dic tinh cua vat thé.

- Rada thi c6 nhiém vu xac dinh téc d6 di chuyén va vi tri ciia vat thé.

N6 ¢6 kha ning nhan biét duoc xe 6 t6 chay trude cing chiéu, 6 t6 chay nguoc chiéu va
nguoi di bd. N6 khong xac dinh dugc xe may, xe dap.
1. Hé thong phanh giam thiéu va cham (CMBS)

Hé théng phanh giam thiéu va cham (CMBS) canh béo nguoi l4i khi phat hién
co vat can phia trudce. Trong truong hop nguoi lai khong thé tranh khéi va cham,
hé thong sé ty dong phanh dé giam thiéu thiét hai.
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Hé thdng sir dung radar do khoang cach va van tdc tuong dbi voi phuong tién
phia trudc. St dung camera dé xac dinh vt thé phia trudc (xe 6t0, nguoi di bg). HE
thdng sé& tinh toan khoang cach rui ro c6 kha ning xay ra va cham va s& phat canh
bao bang hinh anh va am thanh.

1. Rdi ro va cham 1 2.Nguy covacham giatang 3. Kho tranh khoi va cham
Doi vai Xe
trudc cung
chiéu va
Nguai di bd _ . AR Hinhanh - o 1) Am thanh
L0 Hinhann ) Am thanh RN Hinhanh  ag))) Am thanh
Phanh nhe
Phanh manh
»
(
! G Hinhanh 1)) Amthanh .‘ S )
Padi véi xe —==

R0 Hinhanh ) Am thanh

ngudc chiéu ‘ ‘

Hinh 2. Hoat dong cua h¢ théng
Pé h¢ thong hoat dong diing:
+ Ludn gitr phﬁn trén cta kinh chin gi6 sach s€. Lau sach bui ban.
* Khong dugc tac dong vao khu vuc quanh cam bién khi 1am sach kinh chin gio.
+ Khong duoc thao cam bién ra .

Hé thong c6 thé khong hoat dong hoic cé thé khong phat hién ra xe phia truée trong cic
truwong hop sau:

> Xe phia trude theo hudng chéo, hudng ngang.

Khoang cach vdi xe phia trude qua gan.

Xe phia trudc ¢t ngang qua xe ban va phanh dot ngot.

Ban tang tde dot ngot, gﬁn sat vdi xe phia trudc.

Xe dang di t6i bat ngd lao vao phia trudc xe ctia ban.

Xe ciia ban bat ngd lao vao lan dudng ctia xe dang tién gan.
Khi l4i xe trong thoi tiét xau (mua to, swong mu,...)

Khi l4i xe & dudng cua va map mo.

Xe phia trude rat ban khién séng radio kho phan hoi.

YV V. V V V V V VYV VY

Ban nhén ban dap phanh hoic quay vo ling dé tranh va cham.

> Xe phia trude 1 xe may hodc phuong tién ¢& nho, 1am cam bién khong thé phat
hién chinh xac.

» Phan trén cta kinh chan gié quanh cam bién ban.
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> Khi ngudi 14i nhan hét ¢ ban dap ga.
2. H¢ théng dén pha thich ing tw dong (AHB)

H¢ thong nay s€ tu dong chuyén tir ché do chiéu gan sang chi€u xa hodc nguoc lai tuy vao
su hién dién ctia xe phia trudc va tily vao cuong do anh sang xung quang khi xe di chuyén vao
ban dém.

Dua vao camera phia trudc, hé thong s& phat hién dén xe dang chay phia trude. Néu camera
phat hién c6 dén xe phia trude véi mot khoang cach nhét dinh, hé thong s& diéu khién chuyén tir
ché d6 chiéu xa sang chiéu gn dé tranh chéi mét cho xe phia trude. Khi xe ngugc chiéu da di qua
khoi, hé thong s& diéu khién chuyén sang ché do chiéu xa.

» DPé mo hé thong, ta xoay cong tac deén chicu sang ¢ vi tri AUTO, can diéu khién ¢
vi tri chi€u gan.

Hinh 3. Vi trf can diéu khién mé& hé théng
> Khi nhén dién troi t6i, dén chiéu sang chiéu gan sé& sang 1én.
> Khi toc d6 xe trén 28km/h va khong c6 anh deén tir phuong tién phia trude, hé thong

tu dong chuyén sang dén chiéu xa. Toc do xe dudi 24km/h thi hé théng ty dong chuyén
sang dén chiéu gan.

» Do chinh xéc c6 thé bi anh hudng boi diéu kién thoi tiét, diéu kién duong.
» Khi dén ¢ ché dd chi€u xa ma c6 anh dén xe ngugc chi€u hé thong tu dong chuyén
ve den chiéu gan.

Céch bat va tit hé thong:

Cach tit/bat hé théng

Biéu tuigng AHB trén mén
hinh téc dg nhay 2 lén =>
A , AHB tét
_..'J - | il
N N W
Can s8 P Can digu khién AUTO Keéo can diéu khién den vé
phia ngudi lai va gil trong it
nhat 40s

A

Bi€u tugng nhay
1 [én ‘ &
=> AHB bat.

Kéo can diéu khién dén vé phia
ngudi l&i, gilr trong 30s

Hinh 4. Cach tit/md hé thong
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3. H¢ théng kiém soat hanh trinh thich img bao gom dai téc dd thip (ACC with LSF):

Heé théng hd trg ngudi 1ai duy tri khoang cach v6i phuong tién phia trude khi l4i xe trén dudng
cao toc. Hé thong sé tu dong tang toc va giam tdc gitip viée 1ai xe thoai mai hon. Hé thong gitip
mé rong kha nang duy tri khoang cach ké ca trong tinh hudng phwong tién phia trugc dimg lai.

To”g as xe audi _?an?/h, hé Khi khéng co phuong tién nao phia trude dugc

thong sé dupc dat & 30km/h nhén dién, bidu tuong chuydn sang nét dit
An MAIN trén An SET/- cai dat T6c d6 dugc cai dét s& hién thi trén Cai dat khoang cach
vo - l&ng téc do man hinh déng ho téc do

Gan (1,1s), Trung binh (1,55), Xa
(2. 1s). Rét xa (2,95)

An nit RES/ + dé 4

tiép tuc di chuyén Bidis tuong nhép nhdy khixe  Khi phuong tién phia trudc dimg, hé thdng s&
phia trudc di chuyén tro lari giam t6c db va dimg xe, hién thi thong bao trén
’ man hinh.

2. SET/- 3. Cai dat khoang céch

Hinh 5. Cach cai h¢ thong

Hoat déng ho trg thay déi van téc va phanh trong khi lai xe

Su Tang/giam téc d6 tur tc do Dirng lai sau xe chay cung chidu 3 35 ; 5
cai dat vé dén 0 km/h dé‘tu phia%rdc’rc, 3y 9 ﬂ Kh&i dong sau xe chay phia trudc.
dong di theo xe cung chiéu phia
trucc. GO
STOP
: ; \ |
-\ &
STOP - s -0
-~y B>
P
= 0

ACC LKAS BEelE
Mit déng hé ET N
— : Khi khéi dong ¢ sau xe cling

hién thi — chiéu phia tredc, 4n nut
- [RES/+], hoac &n nat [SET/-],
St0pped hoac dap chan ga.

Mat ddnghd E\j
—

hién thij

80:

Hinh 6. Hoat dong cua hé thong ACC with LSF

Ngi san Khoa Co Khi Png Luc 2023 108



Van toc (m/s) 22.2 22.2 22.2 22.2

Khoang thoi gian (s) 1.1 1.5 2.1 2.9

Khoang cach (m) 24.4 333 46.7 64.4

v’ Pé tit hé thong ACC, ta 4n nat CANCEL trén v6 ling hodc dap phanh.
v" Khi xe dang dirng do ACC hoat dong, viéc dap phanh s& khong tat hé théng.

v Khong nén sir dung hé thdng khi chay xe trén duong quéa dong hodc phai ding va
di lién tuc.

v’ Chi sir dung khi 1ai xe trén duong cao toc trong didu kién thoi tiét tot.
v Khong sir dung trén dudng co cua gip.
v Khoéng st dung khi xudng déc.

4. H¢ théng giam thiéu chéch lan dwong (RDM):

La h¢ thong canh bao va hd tro ngudi 1ai di dang lan duong khi hé thdng phat hién xe di
chuyén qua gan hodc dé 1én vach ké phan cach cac lan duong.

v/ Hé thong chi hoat dong khi xe di chuyén trong dai toc do tir 72km/h — 180km/h.
v’ Hé thong st dung camera duoc lip ¢ kinh chan gié phat hién cac vach ké dudng.

v" Khi phat hién xe di sat hodc dé 1én vach ké duong, hé théng s€ canh bao cho
nguoi 1ai biét bang hinh anh, 4m thanh va c6 thé ty kich hoat phanh khi can thiét.

v Hé théng st dung vo lang trg lyc 11 dién dé hd tro xe di chuyén ding lan duong.

v Hé théng khong hoat dong khi bat xi nhan, dap phanh, can gat nudc hoat dong

lién tuc.
Ho trg danh lai khi c6 dau hiéu léch khéi lan duong
Khi c6 dau hiéu léch khdi lan dutng ma khong 3 H5 tro danh lai 6é dwa xe vao Khi dugc phan doan léch lan nhigu,
bat xi nhan, hé théng canh bao bang viéc lam trong lan duéeng hé thong lam giam sy I&ch lan nay

rung vé lang va hién thi hinh anh, \ bang viéc két hop vai phanh tu déng
*Chi danh cho nhikng
: . = duvo.c <A réng
Giam thieu
bang phanh
— -

o I oy

Hinh 7. Hoat dong cua hé théng

Mirc d6 chinh x4c cia RDM phu thudc vao didu kién thoi tiét, toc d9, didu kién lan duong.
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Thoi tiét qué xdu nhu mua to, swong mu thi hé thong s& khong thé hoat dong chinh xéc.

He¢ thong khong thé phat hién dung vach phan cach lan duong va vi tri ctia xe trong mot s6
truong hop nhu:

v’ Thay d6i dot ngot giita sang va tdi, 1ai xe dudi 4nh sang mat troi yéu, 1ai xe dudi bong
cay hodc toa nha.

v/ Khi dat mot vat phan chiéu anh sang trong xe phia dudi cam bién, n6 c6 thé phan chiéu
anh sang 1én kinh chan gi6 va khién hé thong khong phat hién dung vach phéan céch lan duong.

v’ Do déan phim hodc vat gi d6 1én kinh chan gi6 boi s& 1am can tim nhin ciia camera.
v C6 vét xude, vét nit va cac hu hong khac trén kinh chén gio.
v" Nhiét d6 bén trong xe tang cao lam cho hé théng cam bién camera tt.

5. H¢ thong hd tro giir 1an dwong (LKAS):

La hé thong hd tro dénh 1ai dé giir cho xe ludn di & giita lan duong, dong thoi hién thi canh
bao trong truong hop xe di chéch khoi lan duong.

LKAS hoat dong dua trén mot camera dugc gén & kinh chin 216, phat hién cac vach ké duong
két hop hé thdng tay 1ai tro Iyc dién.

v Hé thong chi hoat dong khi xe di chuyén véi téc do tir 72 km — 180 km trén duong
thang hodc it cong.

v Hé théng LKAS s& khong hoat dong khi ngudi lai st dung phanh, xi nhan, can gat mua
tu dong.

v" Muc d6 chinh xac cia LKAS phu thudc vao diéu kién thoi tiét ( n6 s€ khong hoat dong
trong di€u kién thoi ti€t qua xau nhu mua to, swong mu,....), toc dd, diéu kién lan dudng.

v Hé thdng c6 thé it chinh x4c khi 14i ¢ nhimg khu vuyc it anh sang nhu dudng ham.

v LKAS c6 thé dung hoat dong khi nhiét 6 camera qué cao hodc thép.

TAI LIEU THAM KHAO:

Tai li€u dao tao hang Honda

THONG TIN LIEN HE : Chau Quang Hai ; Email: haicq@hcmute.edu.vn
DON vI: Bo mon Dong co, Khoa Co khi Bong luc, Truong PHSPKT TP.HCM
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TONG QUAN VE PHUONG PHAP THIET LAP MAY QUET 3D UNG
DUNG CHO CONG NGHE KY THUAT THIET KE NGUQC

BRIEF OVERVIEW OF SETTING UP 3D SCANNERS APPLIED IN
REVERSE DESIGN ENGINEERING TECHNOLOGY

Nguyén Thién Dinh, Nguyén Vin Long Giang
Truong dai hoc Su pham Ky thudt TP.HCM

TOM TAT

K thudt thiét ké nguoc ngay nay tro nén ngay cang phé bién trong nganh cong nghlep san
xudt, ddc biét la trong linh viee san xudt 6 té. Chit dé “TONG QUAN VE PHUONG PHAP THIET
LAP MAY QUET 3D UNG DUNG CHO CONG NGHE KY THUAT THIET KE NGUQC” duogc
nghién ciru nham xdy dung mot quy trinh tong thé vé phirong phdp thiét ldp cdc céng cu g dung
trong kj thudt thiét ké nguwoc, cdc cong cu bao gom mdy quét 3D ATOS Gom 5M, phan mém
Geomagic Design X, phan mém ATOS Professional.

Tir khéa: thiét ké nguoc; 6 t6; ATOS; phan mém Geomagic Design X;: mdy quét 3D; quét; 3D.

ABSTRACT

Reverse Design Engineering becomes more and more popular in the manufacturing industry,
especially in the automotive area. The topic “APPLIED REVERSE DESIGN ENGINEERING IN
AUTOMOTIVE MECHANICAL ASSEMBLIES’ SIMULATION” is under researched in order to
build an overall process of reverse design, by using Scanner Gom Inspect Impact 5m, ATOS
Professional software, Geomagic Design X software, and Solidworks software

Keywords: reverse design,; automotive; ATOS,; Geomagic Design X; 3D scanner, scan; 3D.

rong quy mod dao tao chuyén nganh 6 t6. Tuy
nhién, viéc trang bi day du cac thiét bi hoc tap
lai 1a mot van dé 16n bdi chi phi dat do.

1. GIOI THIEU:
1.1.Giéi thiéu chung

Su phat trién ctia nganh cong nghiép 6 t6
tai Viét Nam dang 1a xu hudng va ngay cang
phat trién. V&i su phat trién nhanh chong,
nhiéu yéu cau da dugc dit ra boi Nha nudc,
don vi san xudt va khach hang. Thi nhat,

Mit khac, thiét ké co khi hién nay duoc hd
tro manh meé boi cac phén mém thiét ké co khi,
nhiéu phén mém manh m& d3 duoc phat trién
boi cac tdp doan 1én trén thé giéi nhu
SolidWorks, Inventors, ... Stir dung thanh thao

ngudn cung cap phu ting 1a mot trong nhiéu
cau hoi dugce nhic dén. Nhin tir thyc té trong
thoi ky dai dich Covid-19, 1énh cdm vén
chuyén ciia cac qudc gia di gay ra khing hoang
trong nganh san xuat phy ting 6 to. Thir hai, dé
thiic ddy san xuét cia cac tap doan trong nudc
trong linh vuc 6 t6 chinh phu Viét Nam da co
nhiéu chinh sach thuc ¢y manh mé& nganh 6 t6
Viét Nam dugc 4p dung trong vai ndm tr¢ lai
day. Thir ba, khong thé pht nhéan rang nhu cau
thi truong viéc 1am nganh 6 6 1a rat cao, day
1a mot 1y do khién cac trudng dai hoc phai mo

cac cong cu nay la tiéu chuan cua mot ky su
hién dai. Nhu’ng cong cu nay cung cap cho cac
nha thiét ké co khi chi tiét vé thiét ké cua ho
trong khong gian 3D. Khong chi trong thiét ké
chi tiét ma nhing tng dung nay con co thé gitp
xay dung cac bo phén lap rap. Tir 40, cac ki su
c6 thé udc luong, thiét ké, 1ap rap va md phong
cho san phdm cta minh.

Tur nhing diéu kién néu trén, dé tai da ap
dung k¥ thuat thiét ké ngugc dé xay dung mo
hinh 3D, ¢6 thé mé phong trén may tinh.
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Ky thuat thiét ké 1a linh vyc lién quan dén
thiét ké, san xuét, xay dung va bdo tri cac san
pham, hé thdng va cau triic. O cap do cao hon,
¢6 hai loai ky thuat: k¥ thuat thiét ké thuan va
nguge. Ky thuat thiét ké thuan 1a qué trinh
truyén thong dé chuyén tir cac thiét ké loglc va
triru tuong cép cao sang trién khai thuc té cua
mot hé théng. Qua trinh sao chép mot thanh
phan, cum lip rap phu hodc san pham hién c6
ma khong cin sy trg giup ctia ban v&, tai liéu
hodc mo6 hinh may tinh dugc goi 1a k¥ thuat dao
nguoc. Thiét ké ngugc 1a cum tir con khé xa la
v6i nhidu ngudi noi chung va déan trong nganh
ky thuat. K¥ thuat thiét ké nguoc 1a mot qua
trinh tap hop nhiéu loai cong nghé khac nhau.

Cong nghé thiét ké nguoc ra doi dua trén
su phat minh ra ‘may quét 3D. Ky thuat thiét ké
nguoc duoc hiéu 13 cong nghe dich nguoc tur
dir liéu quét 3D. T 1a thiét ké tir mot mau co
san, st dung may Scan 3D dé chup bién dang
3D ctia mau, sau d6 mot tap tin quét 3D duoc
xuit sang cac phin mém thiét ké nguoc
(Geomagic Design X, Cimatron, Solidworks,
ProE, Catia...) dé tién hanh thiét ké. Phan mém
thiét ké nguge con cho phép nguoi dung thay
d6i kich thude, kiéu dang cua thiét ké theo y
muén. O Viét Nam, ky thuat thiét ké nguoc da
tr& nén phod bién hon va ngay cang co nhiéu
nguoi cling nhu céc cong ty su dung dich vu
thiét ké nguoc trong cong viéc va dy an cua ho.
Di ¢6 nhiéu nha khoa hoc nghién ctru va dat
dugc mot s6 thanh tyu kha quan ¢ trong va
ngoai nudc trong viéc ing dung va nghién curu
phuong phap thiét ké ngugc théng qua cac bai
bao khoa hoc dugc in trén céac trang web. tap
chi khoa hoc thé gidi.

1.2.Tinh hinh nghién ctru ngoai nwéc

Muhammad cung cac cong su [1] da ap dung
ky thuat thiét ké nguoc trong mo hinh canh quat
may bay. Trén cac may bay canh quat hi¢n dai, cac
canh quat nhém cii dang duoc thay thé bang cac
canh quat composite gia ¢ bang soi. Tuy nhién, do
dd tin cay, suc manh va tinh toan ven cia ching,
canh quat bang nhém van dugc sir dung trong méay
bay quéan su. Trén thyuc té, khong phai ctr nghién
clru, tim toi, stra d6i 1a ¢ thé 1am dugc trén nhiing
canh quat nhu vay trong truong hop khong co dir
liéu CAD chinh xac. Dé tai di tai tao hinh hoc CAD
3D dya trén k¥ thuat ddo nguoc co thé cung cép

mot giai phap thay thé kha thi cho khi dong hoc tao
ra cac duong cong, bién dang va hinh hoc rat phic
tap de sao chép.

Toh Yen Pang va cong su [2] da nghlen ciru ky
thuat thiét ké nguge va ti wu hoa cau trac lién két
dé giam trong luong cua tay quay don bay. Phuong
phap thiét ké 61 wu de giam trong luong cua tay
quay don bay, bit ngudn tir Louis Christen Road
Racing F1Sidecar. Phuong phap nay lién quan dén
k¥ thuat thiét ké nguoc dé tao mo hinh 3D cia bo
phan co khi. Tay quay don bay 1a mot bo phén co
khi ¢6 nhiém vu chinh 14 tinh tién chuyén dong cia
cac mét xich di mot goc. N6 hoat dong nhu mot lién
két giira 10 xo va van diéu tiét & mot dau va thanh
day/kéo & dau @i dién. Pé tai sir dung may do do
rung bang laze dé thu cac tan sd tw nhién va hinh
dang ché d6 rung twong mg. Cac két qua thu
nghiém duoc sir dung dé xac nhan mé hinh FE.

1.3. Tinh hinh nghién ciru ngoai nuéc

Duya trén ky thuat thiét ké nguoc, mot s6 nghién
ctu trinh bay phuong phap tai tao hinh hoc 3D
CAD cho chi tiét may bi mon, hu hong can tai san
xuét. Tir dir liéu ddm may diém thu dugc bang cach
quét laser tir may quét 3D, su két hop giira loc dit
liéu nhidu, trich xuat tinh ning va don gian hoa
dugc dé xuat dé xu 1y dir lidu dé dat duge mo hinh
cua hinh hoc vd1 dd chinh xac cao. Vén dé nay hoan
toan c6 thé thuc hién dugc dbi voi viée tai tao thuc
té cac bo phan ciia may nén khi truc vit. Sy thanh
cong ciia chi tiét may hu mon can tai san xuat nay
d3 mo ra xu huéng giam thiéu kinh té trong cong
nghiép bang cach tai sir dung thiét bi va hudng phat
trién cua ky thuat thiét ké nguoc - tao mau nhanh
trong tuong lai.

2. THIET LAP THIET BI QUET 3D

2.1 May quét 3D Atos
compact SM

Gom inspect

ATOS 5 [3] ¢6 ngudn sang manh, dit liéu
thu dugc c6 do chinh xac cao cho moi Ung
dung du 1a st dung thu cong hay tu dong hoa:
tir san xuat khuon mau, cong cu dén cac thiét
bi ép nhua va dic kim loai. Dir liéu tir may quét
GOM cho théy d6 séc nét rat cao, nhu hién thi
chinh xac cac hoa van nho nhét, céc chu trac
gan va gia cd gan, cac duong cung rat nho, hay
cac canh gap trong gia cong cac tAm kim loai.
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Hinh 1. Atos Gom inspect compact SM
*Loi thé

Nguon sang xanh on dinh.

Thiét bi quét co do chinh xac cao.
Tiéng 6n thap.

Do phan giai sic nét.

Ngudn sang LED cudng do cao.

ATOS 5 tap trung phat trién cho cic tmg
dung cong nghiép.

Pap tng kha ning cung cap dit liéu 3D c6
dod chinh xac cao trong thoi gian do ngan, ngay
ca trong mot sO diéu kién do khong thuan loi.

Dir lidu do luong 3D cia toan bd bé mit
cho phép ngu’orl dung kiém soat hoan toan quy
trinh san xudt va chét luong, dong thorl cho
phép nguoi dung hinh dung céc 18i tiém an va
do d6 tang toc qua trinh san xuat. ATOS 5 ¢6
ngudn sang manh.

Dttt liéu thu duoc c¢6 do chinh xac cao cho
tat ca cac ung dung cho du sir dung thu cong
hay tur dong: tir san xuat khuén mau va cong cu
dén céc thiét bi ép nhya va dac kim loai.

Dit liéu tir may quét GOM cho thdy do sic
nét rat cao, nhur hién thi chinh xac cac hoa vin
nho nhat, cac cau tric gan va gan gla cuong,
cac du:orng cung rat nho, hay céc canh gap trong
gia cong tAm.

2.2 Phwong phap thiét lip may quét 3D
2.2.1 Thiét 1ap phan cirng

Poc k§ huéng dan st dung trude khi tién
hanh lip dat may. Toan b ndi dung va thong
s6 ky thudt cia may quét GOM INSPECT
IMPACT 5M déu c6 trong cdm nang di kém.

Hinh 2. Sich huéng din
- Lap dat may quét 1én khung theo sach
huéng dan.
- Chon éng kinh phul hop trudc khi thyc
hién hiéu chinh.
- Chuén bi dﬁy du dung cu hd tro trude khi
quét: ban xoay, miéng dan bat diém, dat nan,

Hinh 3. Cic cong két noi: nguon, USB ban
quyén phan mém, cong lién ket, ...

Trude khi quét can chon mit phang 6n
dinh, tranh bi nghiéng vi ¢ thé 1am roi may.
Ngoai ra, mit phang nim ngang gitp qua trinh
can chinh may quét dién ra nhanh chong va on
dinh, kha ning sai sot thap va mau duoc quét
chinh xéc hon.

Day ndi dai chinh bao gém 2 phich cim &
mdi dau. Day dau tién két ndi dng kinh va
ngudén may anh. O dau day két ndi voi may
tinh, ngoai mot dau day két ndi véi ngudn dién,
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can c6 mot dau cam cho ong kinh va cam truc
tiép vao 6 USB cta may tinh.

* Luu y: kiém tra phia dudi may tinh dé
xem hudng dan vé vi tri cim tuong thich cho
may scan va USB ban quyén phan mém.

Bo may quét bao gdm 3 bo dng kinh cho
cac khoang cach va kich thudce khac nhau cua
d6i tugng duoc quét:

- 300/MV150: quét cac ddi twong nho va
can d6 chi tiét cao.

Hinh 4. Ong kinh MV150

- 300/MV300: quét vat thé c6 kich thudce
trung binh.

Hinh 5. Ong kinh MV300

- 300/MV600: quét vat thé cé kich thude
16m.

Hinh 6. Ong kinh MV600

*Luuy:

- Mbi bo dng kinh khi dén cong doan can
chinh s& c6 bang can chinh khéic nhau, can
chon cho phu hgp.

- Khong tron 14n cic 6ng kinh véi nhau,
dieu nay s€ khién qua trinh can chinh khong
thanh cong va chu thé s€ khong dugc quét.

- V61 moi loai 6ng kinh khac nhau thi sé
c6 driver dé can chinh phu hgp véi loai 6ng
kinh do.

2.2.2 Thiét lap lién két phan mém

Thyc hién md phan mém ATOS trén may
tinh.

|all

Hinh 7. Man hinh khéi dong phan mém

Chon “Open new file” (néu ban chua c6 tép
dugc quét). Sau do, phan mém s& dwa ban dén man
hinh 1am viéc chinh. O goc trén bén trai man hinh
chon "Set up" d¢ tinh chinh dng kinh va hi¢u chinh
may quét
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Hinh 8. Chon “Set up”

O budc thiét 1ap nay, can tuan thi cac thong s6
ky thudt ma phan mém yéu cau cho timg loai ong
kinh.

Budc 1. Thiét 1ap cam bién

Thiét 1ap thong sb k¥ thuat cta ong kinh dang
sir dung, tily timg loai dng kinh ma chon cac diém
thiét 1ap ban dau phu hop (dao dong tir 300mm dén
790mm). Chon 'Next' cho tung muc sau khi cén
chinh 1an cudi diéu chinh 2 tia laser dé dinh huéng
thau kinh v& ding tim (+) trén muc tiéu do.

-

. . i - “
Hinh 9. Thiét ldp cam bién
Budc 2. Chinh tiéu cy cho 6ng kinh

Lap ong kinh, chon goc 90 do phu hop (dung
thang méay chiéu xu6ng hodc chiéu ngang trén mit
phang). chon “Next” cho timg muc cai dat sau khi
thiét 1ap chinh xac. Néu can thiét, dung luc giac néi
1ong chét rdi diéu chinh sao cho hinh anh thu dugc
trén may tinh duwoc 10 nét.

Hinh 10. Man hinh khi diéu chinh tiéu cu

Budic 3. Pidu chinh cwong d9 4nh sang xanh
cho thau kinh trung tim

Trén than thau kinh trung tdm c6 1 vong
xoay diéu chinh cuong do sang quét, dua vao
huéng dan trén phan mém diéu chinh cudng do
sang phu hop cho dén khi phin mém xac nhan
cuong do toi vu thi khéa vong diéu chinh, xac
nhan hoan thanh budc diéu chinh......

Budc 4. Piéu chinh khiu d§ cho tirng dng
kinh:

Thyc hién hiéu chinh khau do cho ting
6ng kinh nhu trén.

Tuy nhién, di v6i dng kinh bén phai, hinh
anh s& hién thi trén phan mém dudi dang bang
nhiét. O budc nay ching ta tién hanh chinh
vong khau & ca 3 dng kinh sao cho mau sic
hién thi & ca 2 6ng kinh trén phan mém c6 mau
sdc trong dong nhau.

Hinh 11. Piéu chinh khdu dé camera phdi

*Luu y: khi lugng 4nh sang t6i uu khi chuyén
tir lam-tim sang cam-xanh. Néu cuong d6 mau
lam-tim qua cao, diéu d6 c6 nghia 14 anh sang
bét dugc qua yéu va khi n6 chuyén sang qua
trang, diéu d6 co nghia 12 n6 dang chay hét.
Budc 5. Hi€u chinh may quét:

O budc ndy, nguoi ding can sir dung bang
can chinh danh riéng cho tung loai 6ng kinh

- Bang cén bang nho: cho bd dng kinh MV 150

- Bang cén bang trung binh: cho bd dng kinh
MV300

- Bang can bang 16n: ding cho lens kit MV600

Noi san Khoa Co Khi Pong Luc 2023



Hinh 12. Bing cin bang ong kinh MV150

Budc dau tién 1a dung bang theo phuong
thang dimg hodc sao cho vudng goc 90 do so
v6i goc thau kinh va dat trong khoang cach
chinh x4c ctia timg loai thiu kinh va bang can
chinh ma phan mém da goi ¥ tir dau.

———

Hinh 13. Thiét lgp mdy quét

Quy trinh cin chinh may soi gdm 10 dén
20 budc tiry theo bo thau kinh str dung, khi cin
chinh phan mém s& hién thi rd gbc dit bang can
va khodng cach dat bang mot cach chinh xac
nhét, chung t6i chi tién hanh theo nhiing gi
phan mém goi y.

- Trong giai doan dau, may s& can can
chinh bo mach ¢ goc vuong goc véi may anh
va 6ng kinh. S lidu can thay doi ¢ day chi la
vi tri cua bang.

- O giai doan sau, may s& can do cac goc
nghiéng cuia thang do. Ngudi dung can vira di
chuyén quing duong dai lai gan may via
nghiéng nguoi dung goc khi phin mém yéu
cau.

Hinh 14. Cac vi tri cdn chinh

Sau giai doan can hoan chinh, chiing ta c6
the tién hanh quét mau.

Budc 6. Quét vit thé:
Dung cu can chuén bi:
- Tripod
- Ban xoay
- Nt dan diém
- Cac dbi tuong dugc quét

Lip may vao chan va van chit chdt cb
dinh. Dt mam xoay & vi tri bang phing va vira
tAm may quét.

Dan cac diém dinh vi xung quanh may
quét d& may co thé quét va ghép cac truong
quét lai véi nhau ¢ giai doan cudi.

Hinh 15. Cdc nut dan diém trén vt thé

Trén phan mém, di d&én tuy chon va nhap
vao “New file”. Tai giao dién chinh, ching ta
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nhin vao dé hién thi duy nhat mot camera dé
c6 the quan sat két qua quét.

o) tuy chon goc trén bén trai, ching ta
chon tao lan quét dau tién roi tién hanh truong
quét lan dau cho dbi twong. C6 dinh ddi tuong
trén ban xoay va tién hanh quét. Mdi lan quét,
xoay ban xoay tir 10 d6 dén 20 d6 tuy theo do
phirc tap ciia vat thé va két qua quét hién thi
trén man hinh.

Hinh 16. Két qud sau nhiéu lan quét

Trong qua trinh quét, s& phai quét vat thé
& nhidu khong gian khac nhau, dé ghép cac mit
lai v&i nhau chinh xac, khi thuc hién dan céc
truong quét dau, mdi truong quét phai dinh vi
it nhat 3 diém c6 vi tri gidng nhau, nén chu y
dan cac diém dinh vi cAn than va dat goc quét
sao cho bét du diém. Tai 6 Merge scan chon 3
diém gidng nhau & 2 6 scan va tién hanh ghép.

Hinh 17. Vit thé khi hoan thién quét

Day 1a san pham di dugc ghép hoan toan
tur cac truong quét.

3. KET LUAN

Nhin chung, d& tai nay 1a vé viéc ap dung
mot phan k¥ thuat thiét ké nguoc dé xay dung
mdt t6 hop co khi trong méi truong CAD 3D.
Dé tai da xdy dyng mot quy trinh chung cho
mot du an thiét ké nguoc. Mdi bude trong quy
trinh da dong mot vai trod quan trong trong viéc
xay dung mot san pham cudi cung.

Hon nita, két qua nay co thé 1a co so cho
cac dé tai tiép theo. Hudng phat trién cta dé tai
c6 thé xdy dung mot thu vién gdm cac chi tiét
3D cua céc thiét bi trong cac xuong. Thu vién
nay s& dong vai trd quan trong trong viéc doi
mdi ky thuat ) trong dao tao va hoc tap tai
truong. Tir thu vién ndy, sinh vién c6 thé tai
cac bo lip ghép vé va tu hoc ¢ nha.
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GIAI PHAP CHONG THUY KICH TREN XE MAY

Hién nay, tai mot s6 con dudng trong
khu d6 thi cia Viét Nam thuong hay xdy ra
tinh trang ngap khi trdi mwa 16n hodc do triéu
cuong. Diéu nay 1am cho mot sé xe may dang
chay trén duong bi chét may hoic tinh trang
xau hon 14 bi thuy kich. Thuy kich 1a hién
trong nudc tran vao xy-lanh dong co véi thé
tich 16n hon thé tich budng dbt dong co. Vi
nudc khong chiu nén nén khi dong co quay,
piston dong co khong thé nén lugng nudc
nay. Diéu nay s& lam cho dong co bi hu hong
(bé piston, cong hodc giy thanh truyén, bé
xy-lanh, cong ¢t may...)

Hinh 1. Tinh trang ngap nudc trén
dudng

Khi chay xe qua vung ngap nudc, chung
ta khong biét trude duge do sdu cua nudc
ngap. Vi thé néu gip ving nudc ngp sau, xe
s& d& bi chét may va tinh hudng xau hon 1a
nude co thé vao xy-lanh dong co gay ra thay
kich.

Thong thuong nude s€ vao dong co qua
duong nap khi. O cac loai xe may, thudng loc
gio nam cao hon bu-gi va cac b phén cia h¢
thdng danh lira, nén dong co s& chét may do
nudc lam udt bugi trude khi nude co6 kha
nang lot vao xy-lanh qua duong nap. Nhung
v6i nhitng xe c6 chup bu-gi kin tdt, co thé xe
s& khong chét may va nudc c6 kha ning tran
vao xy-lanh dong co gay thuy kich. Dé tranh
tinh trang thuy kich xdy ra, mgt nhém sinh
vién (Nguyén Cong Khanh va Pham Cong
Hoanh) d4 nghién ciru lap thém mot van dong

CHAU QUANG HAI
Truong dai hoc Su pham Ky thudt TP.HCM

md dudng nap trén xe may (trén xe hoi cling
c6 thé thyc hién véi nguyén 1y twong tu) duoc
diéu khién nhd vao muc nudc ngip trén
duong.

Nhoém nghién cou da st dung 02 cdm
bién dat ¢ 2 vi tri ¢6 d6 cao khac nhau dé cam
nhén myc nudc ngap trén duong. Khi nude
ngdp toi vi tri dat cam bién, cam bién s& gui
tin hiéu vé cho hop diéu khién. Khi cam bién
phia trén phat ra tin hiéu do ngap nudc, bo
diéu khién s& diéu khién dong van duong nap
khong khi lai, khong cho khong khi va nudc
c¢6 kha ning tran vao budng dbt. Dong thoi
lac d6 dong co ciing s& chét may vi khong co
khong khi nap.

Hinh 3. Cam bién str dung trén mo hinh
Yé&u cau doi véi vi tri lap dat cam bién:
= Vi tri cia cdm bién la noi ma nude phai
tiép xuc trudce khi vao budng dot.
= Hai cdm bién khong & cung vi tri va
khong c6 tin hi¢u trung 1ap.
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=  Murc nudec tai vi tri lép dit cam bién, co
kha ning cing 1én cing xudng mot cach
nhanh chéng nhu myuc nude bén ngoai xe.

= Vitri lép dat cam bién khong lam anh
hudng, cling nhu khong bi tac dong boi cua
cac tin hiéu khac trong xe.

Viéc sip xép hai vi trf cam bién rat quan
trong, néu b tri khong t6i wu s& dan dén kha
nang 101 nudc cua xe bi han ché. Nhu chua t&i
muc mat an toan, hé théng da canh bao hoic
chi dong lam tit may, gian tiép lam giam kha
ndng van hanh cua xe.

Vi tri lép dit cam bién :
a. Cam bién I:

Cam bién 1 dung phat canh bao xe c6
kha ning bi chét may. Thong thuong nguyén
nhan chinh 1am xe chét méy la do bu-gi bi
ngap nudc, vi vay cam bién 1 nén dit & vi tri b. Cam bién 2:
c6 chiéu cao thip hon vi tri bugi mét chut. Vi
tri 1ip phai 1 noi nuéc d& dang ngp t6i va
khong lam anh huéng dén viéc bao dudng xe.

)

Hinh 5. Canh bao trén man hinh

Cam bién 2 ding dé phat canh bao nudc cd
kha nang di vao dudng nap tao ra thuy kich.
Vi tri lip cam bién nay rit quan trong vi thiy
kich s€ tao ra hu hong nghiém trong cho dong
co. Chung ta can phai xem xét téi anh huéng
cua song nudc do xe lon chay tao ra, tir do
quyét dinh vi tri lip cam bién 2 cho thich hop.

Hinh 4. Vi tri cam bién 1 trén md hinh

Khi nuéc ngép dén vi tri ciia cdm bién

1, cam bién s& phat tin hiéu bdo vé cho Hinh 6. Vi tri cdm bién 2 trén mo hinh
hop diéu khién. Hop diéu khién s& phat

canh bao trén man hinh hién thi dé gitp Khi nuéc ngap dén vi tri lap dat cam
ngudi lai xe ¢6 cach xir Iy phu hop. bién 2, cam bién 2 s& phat tin hi¢u cho hop

diéu khién. Hop diéu khién s& phét canh
bao trén man hinh dong thoi diéu khién
van duong nap dong lai. Pong co s& tat
may. Pong thoi lic biy gid hop diéu
khién ciling sé& khong cho khoi dong lai

Noi san Khoa Co Khi Pong Luc 2023 120



gitip tranh xay ra hién tugng thuy kich. Dé
khéi dong lai ta phai reset hdp diéu khién.

Sau khi thi cong, nhom nghién ctru da
tién hanh thyc nghiém va thu duoc két qua
t6t, nhung day chi 1a mo hinh nén cé nhiéu
khong gian dé lip dat van dudng nap. Con
trén thyc té ctia xe, can phai tinh toan lai kich
thudc cua van hop 1y hon dé c6 thé lap dat
duoc trén xe.

Hinh 7. Canh bao trén man hinh

TAI LIEU THAM KHAO

Steven Danley, Christopher Egan, Christopher Lyons (2007), “Engine Hydrostatic-lock
Mitigation”, WORCESTER POLYTECHNIC INSTITUTE, pp.2-34.
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KIEN THUC CO BAN VE PIN XE PIEN

P Vin Diing

Dai hoc Sw Pham Ky Thuat TP. Ho6 Chi Minh

Nhimng nim gan day, xe dién trd nén thinh hanh. Sau COP 26, nuéc ta da dat ra muc tiéu su
dung hoan toan xe dién vao nam 2050. Cac nudc trén thé gisi va trong khu vue ciing da ¢ cac ké
hoach chién lugc cho viée loai bo hoan dong co st dung nhién li¢u hoa thach va thay thé béng Xe
chay dién trong nhitng nam t6i. Thailand c6 dé an 30@30 voi muyc tidu c6 30% xe dién ban ra vao
nam 2030. Nhiéu nha san xuit 6 t6 di chuyén mang R&D sang xe dién. O Viét Nam, Vinfast 13
cong ty tién phong trong viéc tir bo 6 to xing dau va bit dau san xuat 6 to va xe may chay dién. S&
di xe dién dan quay lai v6i thi truong ngoai Iy do giam 6 nhidm, chdng bién d6i khi hau con lién
quan dén nhiing tién bo dat duoc trong cong nghé ché tao va quan 1y pin.

1- PIN XE PIEN

Pin xe di¢én (EVB - Electric Vehicle
Batteries) 1a loai pin c6 thé sac lai, duoc st
dung dé cung cip ning luong cho cac dong
co dién cua xe dién chay bang pin (BEV)
hodc xe dién hybrid (HEV). Dién hinh 1 pin
lithium-ion, chung duoc thiét ké dic biét cho
kha nang tich dién (hoac nang luong) cao.

Pin xe dién khac véi dc quy trén 6 t6
thong thuong chu yéu dung dé khoi dong,
chiéu sang va danh lira. Chung duogc thiét ké
dé cung cip nang lugng trong thoi gian dai va
1a loai pin chu ky sac cao. Pin cho xe dién
duoc dac trung bdi ty I¢ cong suét trén trong
luong, mat do nang luong riéng va nang
luong twong d6i cao. Pa sb pin xe dién nhod
hon, nhe hon dé giam trong luong ciia xe va
do d6 cai thién hiéu suét cia né. So vi nhién
liéu long, hau hét cac cong ngh¢ pin hién tai
c6 nang luong riéng thip hon va diéu nay
thuong anh hudng dén pham vi hoat dong tbi
da cua xe.

Hinh 1. Pin xe dién

Loai pin ph bién nhét trong cac loai xe
dién hién dai 1a lithium-ion va lithium
polymer, vi mat d ning lugng cao so voi
trong luong cua chung. Céc loai pin sac khac
duogc str dung trong xe dién bao gdm axit chi
(axit chi, niken-cadmium, niken-hydrua kim
loai va it phd bién hon 1 kém-khong khi va
niken natri pin clorua. Lugng dién (turc 1a dién
tich) dugc luu trit trong pin dugc do bang
ampe gio hodc bang coulom, véi tong ning
luong thuong duoc do bang kilowatt-gid
(kWh).

K& tir cubi nhitng nam 1990, nhiing tién bo
trong cong ngh¢ pin lithium-ion da dugc thic
day boi nhu cau tir cac thiét bi dién tir cam
tay, may tinh xéch tay, di¢n thoai di dong...
Thi truong BEV va HEV da gat hai duoc
nhiing loi ich tir nhitng tién bo nay ca vé hiéu
sudt va mat d6 nang lugng. Khong gidng nhu
cac loai pin trudc d6, pin lithium-ion co thé
duoc xa va sac lai hang ngay va & bét ky trang
thai sac nao.

Pin chiém mot chi phi dang ké cua BEV hoic
HEV. Tinh dén thang 12 ndm 2021, chi phi
pin xe di¢n da giam 95% so véi nam 2010
tinh trén mdi kilowatt gid. Tinh dén nim
2021, cac phuong tién xe dién cd pham vi
hoat dong hoan toan bang dién tir 600-800
km, chéng han nhu Tesla Model S.

2- CHI PHI (Bing 1)
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Bang 1: Chi phi nidng lugng tir pin xe di¢n

Battery type M Cost (US$/kWh)
[ Lidon  |2014]  200-300 |
Li-ion 2012) 500-600

Nickel-metal hydride 750
Nickel-metalhydride] || 350 |
Lead—acid | | 256.68

3- KIEN THUC CO BAN VE PIN
LITHIUM ION

C6 nhiéu loai pin st dung cho xe dién
nhung phé bién nhit van 1a pin LITHIUM ION
- loai pin sac trong d6 cac ion lithium dich
chuyén tir cuc am (1am tir cac 16p oxid lithium
cobalt - LiCoO2 xen k&) qua dung dich dién
phan dén cuc duong (thuong lam bang than
chi) trong qua trinh phéng va nguoc lai khi nap
(xem hinh 2). Dung dich di¢n phan thuong la
mudi Lithium hexafluorophosphate (LiPF6)
hoa tan trong dung méi hitu co.

Anode
(graphite)

Electrolyte Cathode

(LiCoO,)

S

Hinh 2. Nguyén ly lam viéc pin lithium ion

hodc 300-600 vong sac. Vong sac tinh tir
lic pin sac day, phong hét dién roi sac no tro
lai.

Pin lithium ion cling c6 hi¢n tugng tu
phong dién (self discharge) tuy it hon so voi
cac loai pin khéc khi khong sur dung. Pin khong
xai trong thoi gian 6 thang c6 thé bi hu. Dung
lwong pin ciing dan hao hut (khong thé phuc
hoi) theo thoi gian sir dung xe. Nhu vy, quing
duong xe chay sau mdi 1an sac ciing giam dan.

Dién 4p cua 1 pin lithium ion don (cell) 1a
3,7 V. Nhu vay dé co dién ap 400-550V sir
dung trén xe dién nguoi ta phai ghép hon 100-
200 vién pin don.

Mot hop pin (pack) trén xe can 8 kg
lithium, 35 kg nickel, 20 kg manganese va 14
kg cobalt nén gia pin rat dit vi st dung kim loai
hiém kha nhiéu. Pa phan pin trén xe dién khi
hét thoi gian sir dung déu dugc tai ché.
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4-HE THONG QUAN LY PIN (BMS -
Battery Management System).

Vi pin trén xe dién dit tién nén trén xe
trang bi ECU quan 1y pin. Hé thong nay kiém
soat dén ting pin don, tinh trang sac va phong,
thong ) pin, nhiét do, chéng chay nd va giao
tiép v6i cac hé thong khac va tai xé thong qua
mang CAN. (hinh 3)

Ciing giéng nhu cac loai dc quy khac, tubi
tho cta pin lithium udc chirng 2-4 nam

BMS ¢6 5 chure nang sau day:
4.1-Giam sat pin va an toan

Xe dién hoat dong nho bd pin dién &p cao.
Do dd, chung ta can dam bao hoat dong an toan
cta cac loai pin nay. BMS giam sat cac thong
s6 nhu nhi¢t 49, dong dién dau vao va dau ra,
dién 4p trén cic bo pin dé dam bao pin hoat
d6ng an toan. Dong dién nap duoc theo ddi dé
tranh sac qua mtrc.

Pé tranh cho nguoi su dung bi dién giat,
BMS dam bao khung xe dugc céach ly hoan
toan véi pin dién ap cao. Vai tro ciia hé thong
quan 1y pin cling ndm trong viéc tinh toan tinh
trang pin - State of Health (SoH), cho biét dung
luong con lai cua pin. Viéc xac dinh SoH giup
phan tich xem cac diéu kién pin hién tai c6 thé
dap tmg cac yéu cau hay khong va udce tinh tudi
tho ctia pin. BMS ECU c¢6 thé ngit pin khan
cap hodc cung cap thong tin nhu béo céo sy c¢b
cho nguoi dung.

4.2-Quan ly nhiét d¢ pin

BMS lién tuc theo doi nhiét @6 va thuc
hién chtrc nang quan ly nhi¢t. N6 do cac thong
s6 nhu nhiét do trung binh, nhiét d§ nudc lam
mat, nhiét o dau ra nude 1am mat va nhiét do
ctia timg pin don. Piéu nay duoc thyc hién dé
tranh pin qua néng. BMS kich hoat mot s6 co
ché 1am mat bét ctr khi ndo pin qua néng. Vi
dy, khi BMS cam nhéan dugc sy gia tang nhiét
dog, cong suét dau ra s& tu dong giam. Do do,
tiéu hao dién ning giam. Mbi chat lam mat
trong hé thong quan 1y nhiét c6 thé 1a khong
khi hodc chét long. Hé théng lam mat bang
khong khi phu thudce vao sy déi luu

1
Capability 1
! —

B therm1 ! Estimation | || .
attery + e b
“ ) 5 —
Pack therm2 | < || State of _l” g
- £ Charge 'l 5
-Cell 1 current v . ﬁ
: g | Stateof lr~ E
| C;'.'n l L : § Health | =z
vn | Th | ! O

™ - erma | 1]

! Management :

= T : C‘II :

Discharger +—L < : !

, | Balancing 1

BMS 1

Hinh 3: Cdu hinh hé théng quan 1y pin BMS

ctia khong khi xung quanh hodc luéng khong
khi ctia quat. Tuy nhién, hé thong 1am mat bang
khong khi dugc coi 1a khong hi¢u qua va céc
co ché 1am mat bd sung lam ting trong luong
cua BMS.

Trong trudong hop hé thong lam mat bang
chit Iong, pin bi ngap trong chét 1am mat hoic
chit 1am mat c6 thé tryc tiép chay qua pin ma
khong can tiép xtic véi pin. Hé thong 1am mat
bang chat long dugc coi 14 hiéu qua hon hé
thong 1am mat bang khong khi. Didu nay 1a do
chit long c6 kha ning din nhiét t6t hon khong
khi.

4.3-Can bing sac pin

BMS do trang thai sac (SOC - State of
Charge), duoc st dung dé chi ra mirc sac cua
pin. Pin Lithium-ion mang lai hiéu suét tot nhat
khi SOC duoc duy tri gitta giéi han sac ti da
va toi thiéu. BMS gitip t6i wu hoa hidu suit cia
pin. BMS giao tiép v6i b diéu khién dong co
dién dé tranh dién ap timg pin don thap trong
khi phéng dién.

Sau mdi chu ky sac hodc phong, sy chénh
léch dién ap dugc do trén mdi pin don. Nhiing
chénh léch nay ting dan theo thoi gian. Trén
thyc té, diéu nay lam giam ning lugng thu
duogc tu pin. Do do, can béng sac pin dugc thuc
hién dé dam bao timg pin don ¢ mirc dién ap
bang nhau. Viéc can bang pin nay gitp ting
muc st dung va dung lugng pin.

He¢ thdng quan 1y pin con do dién ap timg
pin don va tinh toan su khac biét twong doi cua
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chung. Su khac biét nay 1a thudc do luong can
bang can thiét. Thir nhit, BMS dat duoc diéu
nay bang cach ting tai cho cac pin don di sac
nhiéu hon (bd didu chinh thu dong). Thi hai,
chuyén ning luong dién tir cac pin don dugc
sac nhiéu sang pin don tich dién it (bd can
bang). Ngoai ra, BMS giam dong sac dén cac
pin don d4 sac no va tiép tuc sac nhitng pin don
chua sac du.

4.4-Giao tiép

BMS c6 thé giao tiép véi ECU cua xe. Bo
diéu khién trung tAm ctia BMS giao tiép t6t voi
phan ctng bén trong BMS hoic véi phan cimg
bén ngoai. N6 chuyén thong tin vé cac thong
sO pin dén bo diéu khién dong co dién dé xe
hoat dong tron tru. BMS chiu trach nhiém giao
tiép voi bo sac trén xe. Bang cach nay, n giam
sat va kiém soat viéc sac pin.

Giao tiép bén ngoai dugc thong qua CAN
bus va mang khong day. Trong trudong hop sac
& tram sac nhanh, BMS gtri huéng dén truc tiép
dén tram sac dé kiém soat qua trinh sac.

4.5-Tai sinh nang lugng

Mot chirc nang khac ciia BMS bao gém
sac lai pin bang cach st dung ning luong thu
dugc tir phanh tai sinh. Nang luong nay nhan
duoc khi dong nang du thira dugc chuyén ddi

Level 1

Level 2

tro lai thanh ning lugng hoa hoc hodc bét ky
dang nao khéc.

5-SAC PIN

Cic yéu t6 anh hwéng dén téc do sac:
kich thudc dc quy, tinh trang phong dién, mach
sac trén xe, cong sudt tram sac, thoi tiét (mua
lanh sac lau ddy hon).

Phan loai kiéu sac

Nguoi ta phan loai sac pin xe dién theo 3
cap do (level). Cap do cang 16n thi toc do sac
cang nhanh. Khi bt dau cim dién sac tir tram,
xe dién s€ giao tiép vo1 tram sac, bao cho tram
biét can nap bao nhiéu ning lugng, dong sac
t6i da 1a bao nhiéu ma mach sac va day dién
trén xe o thé chiju duoc...nén s& khong c6 tinh
trang qua tai.

Cép d6 sac mire 1: thuong dung dau ndi chuan
J1772,120V. Level 1 thuong sac rat cham, chu
yéu sac ¢ nha.

Cép dd sac mirc 2: 208-240V, gific cim chuan
J1772, duoc lép O nha, cong sd, si€u thi...Bo
sac cAp do 2 co thé cung cip dong nap dén 80-
100A.

Cép dd sac mirc 3: sac nhanh va siéu nhanh
v6i dién ap 400-900V. Khong gidng muc 1 &
2 (st dung dién xoay chiéu), sac cép do 3 su
dung dién 1 chiéu nén khong thé bd tri & nha.

DC Fast Charge

VOLTAGE: VOLTAGE VOLTAGE:

120V 1-Phase AC 208V or 240V 1-Phase AC 208V or 480V 3-Phase AC
AMPS: AMPS: AMPS:

12-16 Amps 12-80 Amps (Typ. 32 Amps) »100 Amps

CHARGING LOAD: CHARGING LOAD: CHARGING LOAD:

1.4-1.9 kW 25192 kW Typ. 66 kW) 50-350 kW

CHARGING TIME: CHARGING TIME: CHARGING TIME:

3-5 Miles per Hour

12-60 Miles per Houwr

60-80 Miles in 20 Minutes

Hinh 4. Cdc murc do sac pin xe dién
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Thoi gian dé sac ic quy xe dién tir 30 phut dén
12 tiéng, tuy thudc kich c& cua ac quy va toc
d0 sac cua tram sac.

Vi dy: mot xe dién c6 dc quy 60kWh can 8
tiéng dé sac tir luc hét binh dén khi no & tram
sac 7kW. Thong thuong tai xé it khi nao chay
dén khi can binh méi sac. Vi tram sac nhanh
50-80 kW, néu sac trong 15-30 phut xe co thé
chay thém 150-300km.

Sac & nha thudong c6 cong suit 3.7-7kW. Tram
sac cong suat 16n hon 22kW phai co dién 3 pha
nén it khi dugc trang bi trong nha ma thuong
chi c6 trén xa 16 hodc co quan. Méi day nhiéu
nude da phat trién tram sac nhanh cho phép sac
day binh chi tir 5-20 phit.

Sac tranh thii (top up charging) 1a kiéu sac
xe dién bit cir khi nao xe dd (ban dém ¢ nha,
bai xe siéu thi, bai xe noi lam viéc...).

Thoi gian sac dy ciia Tesla Model S phy thudc
vao cong suét tram sac: sac cham 3,7kW - 21h,
7kW - 11h, 22kW - 5h, sac nhanh: 50kW - 2h,
150kW - 40 phut.

Giic cim sac (hinh 5)

O My trir Tesla, cac xe sir dung gidc chuan
J1772 (J-Plug). Xe dién Nhat ding chuan chau
A (CHAdeMO). Cac nudc con lai ding CCS -
Combined Charging System (Combo Plug).
Tuy nhién, trong twong lai gdn cac hing xe dién
s& thong nhat chuan chung cho moi loai xe. D&
an 30/30 cua CP Thailand (dén nim 2030 co
30% xe dién chay trén duong) c6 quy dinh vé
chuén gidc cim théng nhat dung chung cho cac
xe dién san xut tai nudc nay. Tac gia bai viét
cling chua 6 xe dién Vinfast dung chuin nao
nhung néu ban & My thi J1772 1a diéu hién
nhién.

Japon China America Europe
(- X-) 00 (o X <) X3
000
°0° °°°°° co° s
Type 1 - J1772 GBIT Type 2
080 (e =)
oao D°C (eJeo)o)
(5) 2000, (o]e)
CHAdeMO GBIT CCS - Type 1 CCS - Type 2

Hinh 5. Cac logi giac cam sqc
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PHAN TiCH PQNG LUC HQC CUA XE SU DUNG HQP SO CVT VA HQP
SO TU PONG

Dwong Nguyén Hic Lén
Truong dai hoc Su pham Ky thugt TPHCM

TOM TAT
Pé thdy dwge khd nang tiang toc cua xe sir dung hop s6 CVT va xe sur dung hop s0 tir dong thi
phan mém Carsim duoc g dung dé mo phong. Ket hop phwong phap tong hop 1y thuyét vé 6 to
dé phan tich dong luc hoc cua 2 xe nay o ché dong tang toc. Ket qua cua moé phong la cac do thi
vé moment tai cac banh xe, toc do banh xe, toc do xe va cac thong so khac dé danh gia kha nang
tang toc. Phan tich ket qua qud trinh moé phong sé nhdn dwoc sy danh gia kha nang tang toc cua

2 xe nay.

Tir khéa: CVT: hp s tw dong; Carsim; M6 phong; Moment.

ABSTRACT

To see the acceleration of vehicles, which use CVT transmission or manual transmission. Carsim software
is applied to simulate. Combining the method of synthesizing the theory of cars to analyze the dynamics of
these two vehicles in acceleration mode. The results of the simulation are graphs of torque at the wheels,

wheel speed, vehicle speed, and other parameters to evaluate acceleration. Analyzing the simulation results
will receive an assessment of the acceleration of these two vehicles.

Keywords: CVT; Automative transmission; Carsim,; Simulate; Moment.

1. GIOI THIEU

Déi voi hé thong truyén luc cia cac 6 t6
sir dung dong co ddt trong thuong bé tri cac
loai hop s6 co ban sau: hop s6 co khi, hop $6
tu dong, hdp s6 CVT. Hop s6 CVT véi su nhod
gon va nguoi lai xe rat d& st dung dac biét 1a
cac 6 to du lich sir dung nhiéu trong khu dong
dan cu, giao thong dong duc. Dé thiy dugc kha
ning dap ung vé mit ting téc cua 6 to thi
nghién ctru nay da sir dung két qua mé phong
ctia phan mém Carsim dé phan tich danh gia
nhitng két qua y. Tir d6 dua ra ban luan vé 6
t6 st dung hop s6 CVT va hop sb tu dong vé
kha ning tang toc.

Dé két qua mo phong khach quan thi mo
phong s& thuc hién trén cung duong gidng
nhau, thong s6 k¥ thut xe gidng nhau va dong
co gidng nhau vé tt ca moi hé thong. Chi khac
nhau ¢ diém 13 hop sb sir dung trén 2 chiéc xe.

2. Mo phéng

2.1 Cic thong sb dic tinh ciia 6 t6 mé phéng.

Pé so sanh hoat dong va dac tinh dong luc
hoc ctia hé thdng truyén luc sit dung hop sb
CVT va hop s6 tu dong thi cac thong s6 dic
tinh ctia 6 t6 phai hoan toan giéng nhau va dudi
day 14 hinh 1 thé hién rd rang cac thong sb ctia
0 to.

mator 147 o tataral coordinats of sprung nisss cents,

gl

O M seeaus of sprung eass

Hinh 1. Thong s dic tinh xe.

O t6 str dung trong mo phong nay 1a 1 chiée
sedan hang F v6i cong suit 300kW. O t6 dugc
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md phong mau do 1a 6 t6 sir dung hop sé CVT
v6i ti sO truyén 16n nhét 1a 2.65 con 6 t6 mau
xanh st dung hop s6 tu dong 8 cép. Phan trinh
bay tiép theo cuia nghién ctru nay 6 to sir dung
hop s6 CVT thi duoc trinh bay véi tén goi 13 6
t6 mau xanh. O t6 su dung hop sb tu dong thi
duogc trinh bay véi tén goi 1a 6 t6 do.

Ngoai ra cac hé théng khac ctia 6 to s& hoan
toan gidng nhau. Vi du hé théng phanh trén ca
2 6 t6 déu la hé thong phanh dau co trang bi
ABS, hé théng lai trg lyc cung loai, cac hé
thdng treo trudc va treo sau ctia 2 6 t6 déu sir
dung treo doc 1ap. Kich co 16p va chit liéu 16p
cia 2 6 t6 déu st dung 16p voi kich thuéng
225/60R18. Hinh 2 s& thé hi¢n cu thé hon céc
hé théng cua 6 t6 st dung dé mo phong.

F-Cas, Sedan
Animator Data

Faass Sodan
Systems

“avuninars | M
300 v, CUT 255 Rara Front Suspansica Rear Suspansion
RO
¥ Ces, Sedan R
Springs Dampers, aed Complance
T-Clans, Sectan - e

F o, Sedsn - Front
Spevgs Dampers, and Compiinece

1 Cla, Sechn wr ABS
FChass, Sedan - fromt

o 1 i
¥ Llasg, Sedan Pomes, AP

2560010

Hinh 2. Kiéu xe 6 to duoc lua chon dé mé
phong.

2.2 Piéu ki¢n mé phéong.
Mit dudng mod phong voi chiéu dai
1200m, mdt 1an va c6 hé sé bam dat 0.9

Visualization

A R+ 200 = Light Grass (Cne Lane)

Mizc. anmiter shagas far the mad curfaca

';Ilydullvﬂlﬂty :
Hinh 3. Mat duong mo phong

Cong suit ciia ddng co phy thude vao vi tri
cua budém ga chinh vi thé vi tri buém ga cua
cta 2 xe phai twong dong. ¢ nghién clru nay vi
tri buém ga s€ dugc gitt & mirc 50 % vi tri
budém ga.

Hinh 4. So d6 sang s6 cua xe st dung hop sb tu
dong.

béi voi xe st dung hop sb tu dong s& phai
sang s6 tuy nhién viéc d6 dién ra mot cach ty
dong do ECU diéu khién dua vao cac tin hiéu
khéc nhau cua 6 t0. Va so dd d6 duogc thé hién
0 hinh 4.

3. KET QUA VA PHAN TIiCH.
3.1 Téc dd

170 i *

sogarieel spand am

w

s

Wi Sawade - Fovarkr Touts

Hinh 5. Toc do xe va cac banh xe.

Vi viée xuét phat bang nhau va cac diéu
kién mo6 phong da trinh bay & trén, tuy nhién
dwa vao két qua mod phong & hinh 5 thé hién
duogc tai gidy thu 7 thi xe do da vuot 1én trude
xe xanh tirc xe sit dung hop s tw dong 8 cip.
Xe d0 di dat téc d6 115 Km/h trong khi xe d6
chi dat 108 Km/h. Trong céac thoi gian con lai
dén giay thtr 16 thi xe st dung hop s6 tu dong
van dat tbc d6 thap hon so véi xe sir dung hop
s6 CVT tuy nhién sau mot thoi gian nita thi tc
d6 cua 2 xe sé dat duoc la béng nhau. Tuy
nhién xe do van chay trudc xe xanh.

3.2 Moment
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Hinh 6. Moment

Trong két qua md phong vé moment cua
cac thanh phan thudc hé thong truyén luc.
Nghién ciru ndy quan tim dén mément dau ra
ctia hop s6. Puong mau xam hinh chir nhat thé
hién moment dau ra cia xe sit dung hop sb
CVT, con duong mau xanh 14 cay hinh vuéng
thé hién moment dau ra cua hop sb tu dong 8
cap. Dua vao két qua mo phong thé hién thay
dugc moment cta xe st dung hop CVT giam
déu khi tbe 6 dong co ting va phi hop véi dic
tinh moment can cﬁa 6 t6. Moment dau ra cua
hop s6 tu dong 8 cap s& thay d6i trong qua trinh
chuyén sé déu nay hoan toan d& hiéu vi qua
trinh thay d6i s6 thi s& co sy truyén moment
khong lién tuc trong hop sb ty dong.

8 10 12 “ % 18 2 2 Y] =

Time -3

Fuel Rata - Prwarrain Tests

Hinh 7. Tiéu hao nhién liéu

Tuy c6 sy phu hop gitta moment kéo va
moment cadn nén kha nang dap ung lyc kéo cua
xe CVT tt hon so v6i xe hop sb tu dong 8 cip.
& nhiing gidy dau thi suat tiéu hao nhién li¢u

ctia xe str dung hop s6 CVT cao hon xe sit dung
hop sb tr dong tuy nhién & tbe do cao thi diéu
d6 dién ra nguoc lai. Xét vé suét tiéu hao nhién
liéu tong thé thi khi da dat dén téc d6 mong
mudn thi suit tiéu hao nhién ligu cua xe st
dung hop s6 CVT it hon so voi hop s6 tu dong
8 cap

Pé dat duoc moment tdi wu thi yéu clu ti
s6 truyén phai thay dbi lién tuc va budc thay
d6i phao nho dong thoi phao thay doi lién tuc.
Do d6 hop s6 CVT di thay d6i ti sb triuyeefn
lién tuc va rat nhuyén. Hinh 8 thé hién ti s6
truyén trong hop s6 CVT trong qua trinh mo
phong. Ti s6 truyen cua hop s6 CVT dugc tinh
bang tich giita ti s6 truyen cua bo day dai va bo
banh ring va b bién mo. Nén ti s6 truyén thay
d6i tir 4.6 dén 0.34.

LTee———

Hinh 8. Ti s6 truyén cta hop s CVT.

4. KET LUAN

Théng qua nhirng phan tich trén cho thy
rang xe sir dung hop s6 CVT c6 kha nang tang
toc cao hon xe sy dung hop sO tu dong 8 cap
va tat nhién kha nang nay ciing s& cao hon so
v6i xe str dung hop s co khi. Khong nhiing
vdy suat tiéu hao nhién liéu cta hop sé CVT
ciing thdp hon so v6i xe su dung hop sé tw dong
8 cép. Tuy nhién do sy truyén moment & hop
s6 CVT thong qua cac pully va day dai nén véi
nhitng xe c6 moment can lén thi day dai s& dé
bi truot va dan dén hu hong hop s6 nén hién
hop s6 CVT tng dung nhiéu trén cac 6 t6 du
lich.
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ANH HUONG CUA CACH AM DEN PO ON, RUNG PONG CUA XE
EFFECT OF SOUND INSULATION ON VEHICLE NOISE AND VIBRATION
Vin Anh Duwong, Bui Tién Diing, Ngé Huynh Phuéc

ABSTRACT

Truong dai hoc Su pham Ky thudt TPHCM

Tim hiéu cau tao nguyén ly hoat dong cua cach am trén o to, tinh toan anh huong cua cach dm

den do on trén xe o t0 trudc va sau cach am.

Keywords: soundproof, automotive, sound pressure level.

1. GIOI THIEU BE TAI

Boi vi su canh tranh khdc 1iét cua thi
trudng, cac yéu cau vé khi thai, tiéu hao nhién
lidu... cac hang san xuét 6 t6 da ché tao nhung
chiéc xe ngay cang nhe dé dap g cac yéu cau
trén. Chinh vi vy nhiing chiéc xe ngay nay dic
biét 1a nhitng xe thudc phan khic gia tim trung
va tAm thap bi On va rung rat nghiém trong boi
vi than vé qua mdéng. Va mot trong nhiing giai
phap dé giam tinh trang rung on trén xe d6 1a
thuc hién cach am cho xe.

2. RUNG PONG VA TIENG ON
2.1 Am thanh va tiéng on

Hinh 1. Am thanh va tiéng on

Am thanh 1a sy nhiéu loan duoc tao ra
trong modi trudng dan hdi ma con ngudi co thé
cam nhan dugc bang co quan thinh giac. Tiéng
on 1a tap hop nhﬁfng am thanh khéc nhau vé
cuong d6 va tan sd,theo thir ty ngu nhlen gay
ra cho con ngudi cam giac khé chiu, quay rdi
diéu kién lam viéc, sinh hoat, nghi ngoi va thu
nhan am thanh cta con ngudi. Tiéng On 1a
nhitng 4m thanh khong mong muén.

Tan sO cua moi loai tiéng On truyén vao
Xe:

e Tan s thap (200-600Hz): rin rit, x40
xac, € ¢,...

e Tan s trung (600-1500Hz): lach cach,
tiéng dong co, tiéng gio,...

e Tan sb cao (1500-20000 Hz): tiéng hu,
tiéng hét, tiéng am am,...

2.3 Rung dong

Rung dong 1a dao dong co hoc cua vat thé
dan hoi,sinh ra khi trong tdm va truc ddi xuing
cta chung x¢& dich trong khong gian hodc do su
thay d6i ¢6 tinh chu ky hinh dang ma chung c6
otrang thai tinh.

Anh huéng cta rung dong ti co thé nguoi
phu thuc vao thoi gian tiép xuc, vi tri tac
dong, tan sb rung, bién dJ rung, van tde rung,
gia toc rung, hudng tac dong... cia rung dong.
Rung dong thuong duge phan loai thanh 2 loai
do 1a rung dong toan than lam cho toan bd co
thé nguoi dao dong va rung dong cuc bd anh
hudng dén mot vai bd phan cua co thé nguoi
nhu ban tay, ngon tay, c6 tay, khuyu tay, vai. ..

3. CACNGUON GAY RUNG ON VA GIAI
PHAP GIAM RUNG ON TREN O TO

3.1 Céc ngudn giy rung én

Bit dau tir viéc xac dinh cac ngudn giy
rung On, nguyén nhan hau hét xudt phat tir
nhitng cum chi tiét riéng 1¢ gdbm: vo lang, mui
Xe, ghé ngéi, b phan gidm chén, ban truc cau
xe, khe cira ho, kinh chiéu hau, hé thong phanh
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trude- sau, dong co, gid do dong co, hop $6,
truc cac dang, truc truyén dong, day dai truyén
dong, thung xe, lép xe, ... Nhitng nguyén nhan
chinh 1am phat sinh tiéng on ctia dong co va hé
théng truyé‘:n luc (hop $6, truc Céc-dang, truc
truyén dong, ly hop) va tiéng 6n duogc giy ra tir
moai truong xunh quanh.

3.2 Giai phap giam rung dong va tiéng o6n

e Tiéng On c6 nguyén nhan do sy hu hao
theo thoi gian ciia cac chi tiét: Hu hong hé
théng treo va hé théng 14i; kiém tra lai cac gbc
dat banh xe; hé thong phanh ciing 1a mot
nguyén nhan gay ra tiéng kéu; cac 6 do cao su
ctia dong co bi hu hong; thay thé gioang cira;
kiém tra, thay thé va bao dudng 16p

e Giam rung dong va tiéng 6n bang
phuong phéap phii gam

e Giam rung dong va tiéng 6n bang
phuong phéap cach am-tiéu am

e Khi tiéng 6n chi dong

4. CACH AM VA QUY TRINH THUC
HIEN
4.1 Vat liéu cach Aam

Vit liéu cach am 1a vat li¢u gitip 1am giam
tang xudt am thanh khién chung khong phat ra
ngoai mdi truong bén ngoai va nguoc lai.
Chung thuong dugc st dung trong cac dang
phong thu am, phong ngui, phong karaoke,...
Vit li¢u thuong dugc cAu tao tir nhua, xép,
polyme, mit x4p,...

@) Lép gidybaoveé

@ LOp caosubutyl
Dap tat am thanh va rung déng

Lép nhém
@ Phianxasm thanh va dap tat
rung dong

Hinh 2. Vat lieu cach am
Cau thanh chinh ciia vat ligu cach am —
tiéu am trén thi truong bao géom 3 loai chinh:

Cao Su Butyl: 13 dong vit liéu cao cip co
cau tao dac biét co kha nang hap thuy am thanh
va rung dong nho cach sap xEép cia mach

Polymer. Vi day 1a dong cao su tong hop nén
tinh chat cao va khong gay mui kho chiu.

Bitume: nhiéu loai khac nhau nhung
nhugc diém co ban 1a gdy mui khi gap nhiét do
tuong doi cao.

Cao su non: gia thanh thip nhung dé chay,
chiu nhiét kém, bong troc.

Céac 16p cach am dugc dung phai dat tiéu
chuin RoHS, Tiéu chudn ROHS 14 tiéu chuin
an toan doc hai dang duoc ap dung rat rong rii.

Dé danh gia hiéu qua cua cach am ngoai
dinh tinh, cdm quan. Con vi¢c dung may moc
thiét bi kiém tra s& gitp danh gid mot cach dinh
luong. Viéc do dac phai dugc tién hanh dang
theo céc tiéu chuan. Khi d6 chiing ta c6 thé xac
dinh dugc muac do tiéng on trén xe. Va danh gia
duogc hi¢u qua sau khi thi cong goi cach am.

Hi¢u qud cach am phu thude vao: vat li¢u
cach am, phuong phép thi cong, tay nghé nguoi
ky thuat. Tuy nhién muc d¢ hiéu qua con phu
thudc vao cac yéu td khach quan nhu cac dong
xe. Thém vao d6 thi cac nguyén nhan giy on
khéac nhu: cao su chan may, ron ctra ho... ciing
nén duogc khic phuc dong thoi.

4.2 Nguyén tic chinh ciia vét liéu cach Am

Léch: Do 1éch cua am thanh dat duoc béng
cach thém khdi lugng va mat d vao bat ky cau
trac nao.

Ha‘ip thu: Céc loai vt liéu dét 6 mo giup hép
thy hodc hap thu ning lwong am di vao né.

Tach roi: Nguyén tic tach 16p la giam dién
tich lién két co hoc truc tiép giita nén hodc cdu
trac, chéng han nhu tudong va céc vat liéu hoan
thién. Qua trinh nay la mot cach lam gidn doan
cac rung dong 4m thanh hodc qué trinh truyén
am thanh di qua két ndi hodc d6 cimg cuia chinh
cdu trac tir bén nay sang bén kia.

Giam chén 16p han ché: Giam chan 16p rang
budc 1a mdt nguyén tic sir dung cac vat liéu cu
thé theo cac ty 1& cu thé dé giam tan sb cong
hudng ty nhién cua két cAu, do d6 1am giam sy
truyén tir suon ciia két ciu tir mit ndy sang mat
kia ctia két cdu.
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5. ANH HUONG CUA CACH AM DEN

XE O TO
5.1 Anh hwong dén dd rung On trén xe
Toyota Fortuner

Giai phap cach am: Cach 4m san, tran, cira
+ Tiéu am toan bd xe

Thiét bi do: May do tiéng 6n LaserLiner
082.070A Tiéu chuan theo IEC 61672

Phan mém: Sound test Master Reader

Tinh trang do: duong ving, khong bat
quat, may lanh, va cac thiét bi khéc.

Vat liéu cach am — ti€u am: Hitta ASV
1102 - Hitta ASV-LF

Tinh trang trude khi thi cong cach am: Xe
méi, it rung, tiéng on trén xe nho.
Trude cach am:

Bdng 5.1 Két qua do dg on truée cach am

d6 on trong xe dat 54.8 dB. Sau khi dan cach
am, do on trong xe giam kha 13 so véi trudc
cach am va co thé cam nhan tryc tiép bang
thinh giac.

Xe chay véi van tdc 60 km/h: do On trén
xe kha cao dat 61.55 dB, sau khi cach am da
giam dugc 4.18 dB, con 57.37 dB. Muc gidam
nay kha tdt trén xe vi xe ¢6 do 6n trude cach
am kha thép.

Mtrc gidm cuong d§ am thanh trén xe sau
cach am

AL
= (1-2 10)*100%
Mirc giam nang lugng sau cach am:

AL
= (1-10710)*100%

Bdng 5.3 So sanh két qua truée va sau khi
cach am o vi tri ghe tai xe

KET QUA DO DO ON (dB) TRUGC KHI CACH AM
Vi tri Ghé 131 xé Ghé phu Ghé san
N6 may khdng tar 43.14 43.55 43.64
1000 RPM 4539 47.01 46.25
2000 RPM 55.07 54.77 5157
60 Km'h 61.55 60.89 60.49

Sau cach am:

Bdng 5.2 Két qua do d¢ on sau cdch am

KET QUA PO PO ON (dB) SAU KHI CACH AM
Vi tri Ghé tai xa Ghé phu Ghé sau
Nb may khéng tai 42.89 43.07 4223
1000 RPM 4403 46.03 4369
2000 RPM 5291 51.89 48.56
60 Knvh 5737 57.23 56.36

Xét & vi tri ghé tai xé:

O diéu kién nd may khong tai: Do 6n trudc
cach am khong 16n (43.8), d6 On trudc va sau
cach am khong c6 sy khac biét rd rét, mure gidm
muc cuong do am ciing khong 16n (0.68 dB)

O diéu kién xe dimg yén, vong tua may
dat 1000 RPM: d¢ on trong xe sau khi thuc
hién cach am da gidm rd rét hon. Muc giam
cuong do am la 1.61 (dB).

O diéu kién xe dimg yén, vong tua may
dat 2000 RPM: am thanh trong xe khé 6n va
am thanh chu yéu la tiéng dong co hoat dong,

Tnrde cach am | San cich am | Delta dB | Mitc giam am hrong | Nic giam nang hfong
43.48 428 0.68 5% 14%
47.62 46.1 152 10% 30%
55.07 53 2.07 13% 38%
61.55 574 415 25% 2%

Xét & vi tri ghé sau:

O diéu kién nd may khong tai: Do 6n trudc
cach am thip hon o ghé tai xé va ghé phu
(43.64), 36 On trudc va sau cach am chénh 1éch
nhe (1.41 dB)

O diéu kién xe dimg yén, vong tua may
dat 1000 RPM: dd 6n trong xe sau khi thuc
hién cach am da gidm rd rét hon. Muc giam
cuong do am 1a 2.1 (dB).

O diéu kién xe dimg yén, vong tua may
dat 2000 RPM: am thanh trong xe kha 6n va
am thanh chu yéu 1a tiéng dong co hoat dong,
d6 6n trong xe dat 51.57, thip hon & ghé tai vi
vi tri do cach xa dong co. Sau khi dan cach am,
d6 6n trong xe giam kha nhiéu (3dB)

Xe chay véi van tdc 60 km/h: do On trén
xe kha cao dat 61.48 dB, sau khi cach am da
giam duoc 4.12 dB, con 56.36 dB.

Mtrc gidm cuong d§ am thanh trén xe sau
cach am:

Bdng 5.4. So sanh két qua triede va sau khi
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cach am o vi tri ghe sau

Diéu kién Truéc | Sau Delta dB Mike Giam Mike
Am lwong giam

nang

lIrong

No may 43.64 | 4223 141 9% 28%
1000 RPM 46.25 | 4369 256 16% 45%
2000 RPM SL5T | 4856 3.01 19% 50%
60 km/h 60.49 | 36.36 413 25% 61%

Tai vi tri ghé sau & toc do 60 km/h, ti 18
giam cuong d6 am kha tot dat 25% va giam
dugc 61% muc nang lugng am thanh. Ti 1€
giam cuong do am cua 16p cach am cang hi¢u
qua khi do On cang cao.

Tuong ty véi ghé phy:

O diéu kién n6 may khong tai: Do 6n trudc
cach am khong 16n (43.55), d6 6n trudc va sau
cach am khong c6 sy khac biét rd rét, mure gidm
muc cuong do am ciing khong 16n (0.48 dB)

O diéu kién xe dimg yén, vong tua may dat
1000 RPM: d6 on trong xe sau khi thuc hién
cach am da giam 1a 0.98 (dB).

O diéu kién xe dimg yén, vong tua may dat
2000 RPM: 4m thanh trong xe kha 6n va am
thanh chu yéu 1a tiéng dong co hoat dong, do
on trong xe dat 54.77 dB. Sau khi dan cach am,
d6 on trong xe giam kha 1 so véi trudce cach
am (2.89dB) va c6 thé cam nhén truc tiép bang
thinh giac.

Xe chay voi van tdc 60 km/h: d6 dn trén xe
kha cao dat 60.89 dB, sau khi cdch am da giam
dugc 3.66 dB, con 57.23 dB. Muc gidam nay
kha tot trén xe vi xe c6 d6 on trude cach am
kha thép.

Mtrc gidm cuong d§ am thanh trén xe sau
cach am:

Bdng 5.5. So sanh két qua triede va sau khi
cach am o vi tri ghe phu

bieu kién Trwoc | Sau Delta Murc Mikc giam nang

dB Gjﬂm luong
Am
lwong

N6 may 43.55 | 43.07 0.48 3% 10%
1000 RPM 47.01 46.03 0.98 7% 20%
2000 RPM 5477 | 51.8% 2.88 18% 48%
50 km/h 00.89 57.23 3.60 22% 37%

Tai vi tri ghé sau & toc do 60 km/h, ti 1&
giam cuong d6 am kha tot dat 22% va giam

dugc 61% mirc nang lugng am thanh. Ti 1€
giam cuong do am cua 16p cach am cang hi¢u
qué khi do 6n cang cao.

Danh gia sau khi thuc hién cach am: Xe
giam tiéng On, d6 rung trén xe giam mot phan.
Tiéng U1 trén xe gidm so v4i trudc cach am.

6. KET LUAN

Qua viéc thyc hién dé tai nay, ching em
da hé théng duoc kién thirc ctia minh vé& am
thanh, tiéng on, rung dong va vat li€u cach am
ciing nhu anh huong cia cach 4m dén xe 6 to.
Nghién ctu trén ddi tuong vat li€u cach am
ASV- 1102 dwa vio cac thong sb cua xe, ching
em tinh toan dugc anh hudng ciia cach am dén
d6 rung, 6n trén xe. danh gia hiéu qua cach am
thong qua cac s6 lidu do dac duoc, cung voi do
la quy trinh thuc hién cach am va tinh hi¢u qua
ma n6 mang lai cho ngudi ding. Qua dé thay
duoc mdi lién hé gitra tbc do, do on, dd rung
va muc giam cuong do am trén xe. Tur do dua
ra giai phap cach am hop 1y tily thudc vao diéu
kién sir dung va tung loai xe phu hop.

Pé dam bao an toan cho strc khoe tinh
than, thé chat, su thoai mai cua tai xé cling nhu
nhitng ngudi ngdi trén xe. Chii xe nén can nhic
thuc hién cadch &m cho nhiing xe c6 tinh trang
tiéng On vugt qua tiéu chuan an toan vé tiéng
on va rung dong.
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15 PHAT MINH TIEU BIEU GOP PHAN PHAT TRIEN CONG NGHE O TO

P Vin Diing
Dai hoc Sw Pham Ky Thuat TP. Hé6 Chi Minh

O t6 da thay doi rat nhiéu tir khi n6 ra doi vao cubi thé ky 19. Nhidu phat minh sang ché dic sic
da gop phan thay doi chiéc 6 t6 hi¢n dai ngay nay tir khi xe hoi thay thé xe ngya. Dudi day la cac

phat minh quan trong nhét trong hon 100 nim qua.

1- Pong co hoi nwéc — Steam engine (ddt
ngoai)

Pong co chay bang hoi nudc 1a mot trong
nhitng phat minh dau tién cia k¥ thuat 6 to.
Chiéc dong co hoi nuée duoc phét trién boi
James Watt (Anh) nim 1775, lic dau chi sir
dung cho xe lira va tau thity, mai dén nam 1850
méi ap dung trén xe.

Gas

filling =
; l Gas fiow

&
G —

Hinh 1. Bong co hoi nudc

2- Pong co dot trong — Internal
combustion engines

Néu dong co dbt trong khong ra doi thi chic xe
hoi khong ton tai. Mic du trong thé ky 18 da co
nhiéu mau dong co ra doi nhung phai dén nam 1859,
Etienne Lenoir (Phip) méi ché tao thanh cong 1
dong co hoat dong dugc. Pong co dbt trong hién tai
nhu chiing ta d4 biét do Nikolaus Otto phat trién va
dang ky sang ché ndm 1864. Nhiing su cai tién sau
do duoc thuc hién boi George Brayton va su cong
thc gitta Otto, Daimler va Maybach tao nén chiéc
dong co 4 ky dau tién vao nam 1876. Dong co 2 ky
duoc hoan thanh béi Karl Benz it 1au sau vao nam
1879 nhung 7 ndm sau n6é mai dugc trang bi trén
nhiing chiéc xe dau tién vio nam 1886.

Hinh 2. Pong co dot trong dau tién
3- May khéi dong dién

Hinh 3. Khéi déng bang dién

Trudce kia, nguoi ta dung tay quay va suc
ngudi dé khoi dong dong co. Py 1a cong viéc
nang nhoc va rat gian kho nhét 1a vao muia dong
xu lanh.
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May khéi dong (d&) bang dién dau tién ra
doi nam 1896 tai Anh boi H.J. Dowsing. Xe
dau tién trang bi khéi dong dién - Cadillac nam
1912. Khi may khoi dong dién ra doi, tay quay
khoi dong dan bi x6a sé nhung né van con hién
hitu trén mot sb xe nhu Citroen 2CV (1948-
1990) hodc ZIL-130 dung dé dé khi may dé
hoic 4c quy bj hu.

4- Phanh chéng him ctmg (ABS- Antiskid
Brake System)

ABS gilip bao vé mang sdng nhiéu ngudi
ké tir luc n6 duoc ap dung trén 6 t6. Hé thong
phanh chong him cing 1a mot thanh tyu k¥
thuat xut sic trong lich sir phat trién k¥ thuat
6 t0. Cac hé thong ABS bit dau ap dung trong
k¥ thuat hang khong cho may bay thap ky 1950
(Dunlop Maxaret anti-skid system for UK jet
aircrafts) nhung phd bién trén xe chi sau nhiing
nam 1970 mic du khai niém vé hé théng nay
da hinh thanh kha sém, tr 1908. Trudc khi
ABS ra d0i, mdi nim c6 hang ngan ngudi chét
do tai nan 0 t6 xay ra trén duong tron dac biét
la vao mua dong ¢ xur lanh khi trén duong co
bang tuyét, 1am banh xe bi bé cimg khi phanh
gy mat 14ai. Sang ché vé ABS dau tién duoc ky
su nguoi DPuc Karl Wessel dang ky nam 1928
nhung khong thé phat trién thanh san pham.
Chiéc xe hoi dau tién duoc trang bi ABS cua
Chrysler véi tén goi “Sure Brake — Phanh dam
bao” 1a chiéc Imperial nam 1971. Ngiy nay,
ABS d3 tré thanh thiét bi tiéu chuén (standard)
cho hau hét cac 6 t6, dugc diéu khién boi may
tinh (ECU), 4 kénh véi cac cam bién va hop
phan phéi van thuy lyc.

Speed
Sensor

Tooth
Wheel

Electronic
Control
Unit (ECU)

Pump

Master
Cylinder

Solenoid  Accumulator
Valves

Hinh 4. Phanh ABS

5- Dong co Diesel

Q. INPUL LiNE
w—fp Return Lir

Pong co diesel duge phat trién boi Rudolf
Diesel. Khac véi dong co danh Itra cudng buc
(spark ignition engine), dong co diesel
(compression ignition engine) hoat dong dugc
nho nhién li¢u chay khi phun vao khong khi
dugc nén (1€n nhi¢t d cao) trong buéng dét.

Cho dén nay diesel vin 1a dong co d6t
trong ¢ hiéu suit nhiét cao nhat (mot sé dong
co diesl toc d6 thip hiéu suat nhiét c6 thé 1én
dén hon 50%). Dong co diesel thé ky 19, 20
thuong chi st dung nhi¢u trén xe tai, may phat
dién, tau thuy do tiéng On, khoi den. Ké tir
1997, khi BOSCH 4p dung hé thdng phun dau
dién tr truc tiép (CDI), dong co diesel da tro
nén it 6n, ém diu va it khoi khong khac gi dong
co xang nho phun ap lyc cao va phun nhiéu 1an.

Hinh 5. Dong co Diesel

6- Hop sb tu dong (automatic
transmission)

Hop sb ty dong (HSTD) giup cho viée 1ai
xe nhe nhang hon, ciing 1a mot sang ché vi dai
trong lich sir phét trién k§ thuat 6 t.

Hop sb tu dong giai phong dong tac chan
va tay cla tai xé trong qua trinh 14i xe nho
khong con ban dap ly hop va khdng phai dung
tay chuyén sd.

Ky su nguoi Canada Alfred Horner
Munro 1a ngud dang ky sang ché vé HSTD niam
1923. Do 6ng chuyén vé 16 hoi nén HSTD do
ong tiét ké diéu khién bang khi nén chir khong
phai thity lyc, vi vy that bai trong viéc thuong
mai hoa. Hai ky su nguoi Brazil Araripe va
Lemos phat trién HSTD thuy lyc nim 1932 va
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ban thiét ké cua ho cho General Motors nim
1940.

Thoi gian dau c6 it nguoi sir dung vi hao
xang hon hop s6 co, co nhiéu truc tric va kho
sira chira do két cdu kha phrc tap, tuy nhién tir
khi dua may tinh diéu khién viéc sang s6 da
gitip tiét kiém nhién lidu, viéc sang sd trd nén
muot ma khong khac gi cac lai xe chuyén
nghi¢p nén ngay nay HSTD da duoc ap dung
rong rai trén cac loai xe.

Hinh 6. Hop 6 tur dong

7- Tro luc lai (Power steering)

Vehicte Spead
Sensor

Reduction Gear

=

Hinh 7. Tro luc lai dién

Tro luc 14i ciing 1a mot phat kién 16n trong
lich str phat trién k¥ thuat 6 t6, gitp tai xé lai
xe nhe nhang va dé dang hon. Trg luc 1ai chu
yéu gbém 2 loai: dung thuy luc va dung dién.
Nhitng phién ban tro lyc 14i du tién dugc ding
ky sang ché nhimg nim 1876, 1902 va 1904
nhung khong dugc ap dung vao thuc té. Francis
Davis nim 1926 méi ché tao thanh coéng va

chuyén cho General Motors. Chryler ap dung
thanh cong trg luc 1ai trén 1951 Imperial roi
GM nbi tiép trén 1952 Cadillac.

Ngay nay trg luc 1ai da tré thanh thiét b
tiéu chuan. Hé thdng tro lyc bang dién dan thay
thé thiy luc.

8- Tii khi (Airbags)

Tui khi bao vé mang sng nho ning lugng
khi. Sau day dai (seatbelt), tai khi 1a phat minh
quan trong trong hé thdng an toan cua 6 to. Thi
khi duoc thiét ké dé bung cuc nhanh trong qua
trinh 6 t6 va cham. Cong nghé nay da ciru séng
hang ngan nudi tir khi n6 dugc lip dat trén 6
to.

Hinh 8. Tui khi

Phién ban dau tién cia tii khi do John
Hentrick (My) dang ky sang ché nam 1951
dudi dang bong bong duoc nén khi, sau do la
nguoi Duc Walter Linderer. Ca 2 loai tai khi
dau tién déu st dung khi nén, kich hoat nho 10
xo0 thong qua cong tic dit & can trude hodc tai
xé tu 4n. Viéc ché tao thanh cong cam bién va
cham (crash sensors) vao thap ky 60 va sau dé
g dung may tinh diéu khién d gitip phd bién
cong nghé nay trén cac loai xe vao nhirng nam
1970 va trd thanh tiéu chudn ¢ thap ky 90.

9- O to dién (Electric Vehicles)

Xe di¢gn (EV — Electric Vehicles) la
phuong tién st dung mot hodc nhiéu dong co
dién dé day. N6 co thé duoc cung cap ning
lwong boi mot hé thong thu dién, bang dién tir
cac nguén ngoai vi, hodc no6 cé thé duoc cung
cap nang lugng ty dong bang pin (d6i khi dugc
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sac béng cac tim pin mat troi, hodc béng cach
chuyén dbi nhién liéu thanh dién ning bang
cach sir dung pin nhién li¢u hodc may phat
dién).

Xe dién 1an dau tién ra doi vao cudi thé ky
19, khi dién 1a mot trong nhitng phuong phép
dugc ua chudng dé tao luc déy Xe co gioi,
mang lai mirc d6 thoai mai va d& van hanh ma
xe chay xang thoi do khong thé dat dugc. bong
co dbt trong 12 phuong phap day cha dao cho 6
to va xe tai trong khoang 100 ndm, nhung nang
lwong dién van phd bién trong céc loai phuong
tién khac, chéng han nhu tau hoa va cac loai xe
nho hon. Xe chay bang dong co dién gan nhu
ra doi dong thoi véi 6 t6 chay bing hoi nuéce
va dong co ddt trong & thoi ky dau tién cua
cong nghiép 6 to. Tuy nhién 1y do xe dién mét
hut trong hon 100 ndm lién quan dén céng nghé
dc quy. Ac quy thoi trudc khong thé cap du
nang lugng cho xe chay quang duong xa nén
xe voi dong co ddt trong da nhan chim xe dién.

Trong thé ky 21, xe dién da chung kién su
hoi sinh do sy phat trién cong nghé va sy tap
trung ngay cang tang vao ning luong tai tao va
kha ning giam thiéu tic dong ciia giao thong
van tai d6i v6i bién ddi khi hau, 6 nhiém khong
khi va cic van dé méi truong khac. Trong
nhung nim gan day, xe dién tr thanh ngdi sao
nhd su phat trién manh mé cua céc loai 4c quy
c6 khdi lugng va kich thude nho nhu kha nang
chtra dién cuc ky 1on. Cac loai dong co dién voi
tinh ning hién dai ciing gop phan hoan chinh
xe dién. Dy an Drawdown mo ta xe dién la mot
trong 100 giai phap hién dai tot nhat dé giai
quyét van dé bién d6i khi hau. Tesla ciia Elon
Musk 14 cong ty di tién phong trong viéc dua
xe dién tro lai thi truong sau hon 100 ndm nho
cac thanh tuu nghién ctru trong linh vuc pin va
motor dién dung cho xe dién.

Céc bién phap khuyén khich cta chinh
pht nhim ting cuong ap dung lan dau tién
dugc dua ra vao cudi nhimg nam 2000, bao
gdém ca ¢ Hoa Ky va Lién minh Chau Au, dan
dén thi trudng phuong tién giao thong ngay
cang phat trién tir nam 2010. Viéc ting cudng
su quan tdm va nhan thirc ctia cong dong ciing

nhu cac bién phap khuyén khich co cdu, ching
han nhu nhitng khuyén khich dugc xay dung
trong quéa trinh phuc hdi xanh sau dai dich
COVID-19, duy kién s& lam ting dang ké thi
truong xe dién. Trong dai dich COVID-19,
viéc phong téa da lam giam lugng khi nha kinh
tir cac phuong tién chay bang xang hoic dau
diesel. Co quan Ning luong Qudc té cho biét
vao nam 2021 cac chinh pht nén 1am nhiéu hon
nira dé dap ung cac muyc tiéu vé khi hiu, bao
gdm cac chinh sach dbi voi xe dién. Doanh sb
béan xe dién co thé tang tr 2% thi phén toan cau
vao ndm 2016 Ién 30% vao ndm 2030. Tinh
dén thang 7 nam 2022, quy mo thi truong EV
toan cau 1a 280 ty d6 la va du kién sé tang lén
1 nghin ty d6 la vao nam 2026. Phan 16n sy
tang trudng nay duogc ky vong ¢ céc thi truong
nhu Bic My, Chau Au va Trung Qudc; mot tai
liéu nam 2020 cho thiy rang toc d ting trudng
su dung xe 4 banh chay di¢n c6 vé kho xay ra
vé mit kinh té & cac nén kinh té dang phat trién,
nhung c6 kha nang tang truong xe 2 banh chay
dién.

Hinh 9. O t6 dién

Van dé con lai cho su phat trién xe dién
trong twong lai gan lién quan dén hé sinh thai
dam bao hoat dong cua xe di¢n bao gém hé
théng cac tram sac, tram doi dc quy...

10- Hé thong dinh vi toan cau (GPS —
Global Positioning System)

Hé thong GPS dau tién duoc dau tu boi chinh
pha My dé dimg cho muc dich quan su. Bo quic
phong M¥ quyét ding dung cac vé tinh dia tidng dé
dan dudng cho céc thiét bi quan su vii khi vao ndm
1978. H¢ théng GPS vo6i 24 v¢ tinh di vao hoat dong
vao 1995. Déng gop 16n cho hé théng nay tir Roger
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Easteon, Ivan Getting va Bradford Parkinson. Tir
khi My cho phép str dung GPS cho cac muc dich
dan dung vé6i 31 vé tinh, mot sb xe bét dau duoc
trang bj hé théng dan duong GPS ciia Garmin,
TomTom...(VN ¢6 Vietmap). Trudc do, hé théng
dan dudng khong GPS ciing di duoc phat trién va
ap dung trén xe.

Tuy nhién, khi Google tich hop hé thng
dan duong vao dién thoai thong minh thi thi
phan cua cac cong ty ché tao thiét bj ddn duong
cho 6 t6 da giam.

0.2« ¥ gy T Aloatiy

Hinh 10. Hé théng dinh vi

11-B§ xuc tac (Catalytic converter)

B chuyén doi xtic tic gitip cai thién chat
luong khong khi tir thap ky 70, cling 1a mot
sang ché quan trong trong k¥ thuat 6 t.

N6 ¢6 kha nang chuyén ddi cac khi doc va
cac chit gay 6 nhiém giup cai thién chit luong
khong khi. Nguyén tic don gian 13 khi thai khi
di ngang qua bo chuyén doi nhd xuc tic & pd
thanh céac chat it doc thong qua phan tmg oxy
hoa khir. Hién nay, bo chuyén ddi xuc tac 1a
thiét bi luat dinh d6i v6i dong co ddt trong cua
0 1.

Bo xuc tac duge ché tao 1an dau boi ky su
nguoi Phap Eugene Houdry nhung dinh cu tai
Hoa Ky nam 1930. Ong ta bi séc béi 6 nhidém
khong khi tai Los Angeles ngay khi dén, quyét
dinh giai quyét van dé nay va nhan bang sing
ché vao giita nhimg nim 1950. Chinh sach
khic nghiét vé kiém soat 6 nhiém moi truong
va quy dinh tir 1975 ngit nghéo vé khi thai cua
cac nude da thiuc ddy viéc viée ap dung rong
ri trén xe. Phién ban bd xtic tac du tién ra mat
niam 1973, ngay sau d6 duoc lip dit trén xe &

M§ nam 1975 nhdm dép tng cac tiéu chudn khi
thai do Cuc bao v¢ moi truong lién bang (EPA)
dua ra. Bo xuc tac 2 thanh phan (“two ways:
platinium va palladium”) két hop oxy voi khi
CO va hydrocarbon chwra chay hét trong pé tao
ra CO2 va nude nho xuc tac. Dén 1981, bd xtic
théc 2 thanh phan duoc thay thé boi bo xuc tac
3 thanh phén (3 ways, thém Rhodium) dé giam
khi NOx.
Expanding mat
Insulates, seals and

provides an unbreaka
enclosure for the

' Stainless steel
housing

Ceramic monolith

Substrate for the
l.anll)bda catalytic noble A
L0 _aR RN
:?;;:m the o Catalytic layer of
residual oxygen noble metal
content in the Washcoat
exhaust gas Ceramic substrate

Hinh 11. B¢ xuc tac
12-Day dai an toan (Seat belt)

Hinh 12. Day dai an toan

Day dai an toan ctru dwoc nhidu nguoi
thoat chét trong tai nan 6 to. Day dai 3 vi tri
duoc thiét ké dé giam tac dong cua ning luong
quan tinh 1én nguc, xuwong chau, vai khi xe
dung nhau. Dy dai an toan dau tién dugc trang
bi trén Volvo nim 1959, phat trién boi Nils
Bohlin nguoi trude d6 1am cho SAAB trong du
an ghé bung khi tai nan. Theo Cuc an toan giao
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thong xa 10 My, day dai mdi nim ctru séng ¢
16,000 nguoi.

13-Dong co lai (hybrid drivetrain)

Pong co lai giup tiét kiém nhién lidu va
giam phat thai. Chiéc xe dau tién dugc trang bi
dong co lai 1a Toyota Prius nam 1998. Prius
tich hgp hé dong luc bao gém dong co dién va
dong co xang 1.5 lit, dc quy nickel — hydride
kim loai, giup tiét kiém nhién liéu, giam 6
nhiém dang ké. May nam dau it nguoi nguoi
tin tudng vao cong nghé nay nhung sau do thiy
n6 hiéu qua va cac hiang bit dau lam theo. Cong
nghé hybrid ngay nay c6 nhidu phién ban: dong

Inverter

Battery
o W

Engine Transmission

i

coooHTIH:
— 2 él‘
Vehicle %

Configuration A
Generator

Planetary I
Engine

Inverter

=
LU UL L
ﬁ-h

CEL LS
-

co dbt trong két hop dong co dién,thuy luc
hodc khi nén. Xe hybrid gdm 2 loai chu yéu:
song song (parallel hybrid) va nbi tiép (Series
hybryd). Loai song song duoc thiét ké dé dong
co ddt trong va dong co dién co thé truyén luc
cho 6 t6 doc lap hoac cung nhau thong qua ly
hop tu dong (Honda Insight, Toyota Prius,
Ford Escape...). Loai ni tiép co ban 1a xe chay
dién nhung c6 trang bi dong co ddt trong kéo
méy phat nap cho dc quy nhim ting quing
duong di dugc (BMW i3, Chevrolet Volt,
Nissan Kick...). Siéu tu ngay nay ciling duoc
sir dung nhiéu trén xe hybrid.

Generator Inverter Battery
L
- .:ﬂl
Engine I
0000

(T C ) O

Configuration B
Battery
|- |

= Motor

ool

r

w—p Power Flow

Vehicle

[ ARLERTRUEREOR OO0 s

Configuration C

Hinh 13. Céc kiéu dong co lai

14-H¢ théng cin bang (6n dinh) dién tir
(ESC - Electronic Stability Control)

Heé thong can bang dién tir gitp 6 to chdng
trugt va 1at trong cac tinh hubng khan cap.
Trong qua trinh chay binh thudng, hé thdng
lién tuc theo ddi goc 14i cua tai xé va quy dao
thyc té ctia xe thong qua cam bién trugt ngang
(Yaw/Lateral Acceleration Sensor) dé nhéan
biét su truot ciia xe dan dén quay vong thiéu
hoic thira ¢¢ ECU diéu khién phanh theo timg
banh xe nhim giam truot va tai 1ap quy dao. Hé

thong Traction Control diéu khién lyc phanh
dén cac banh xe va d6 mo budm ga dé kiém
soat luc kéo nhung khong nhu ESC n6 khong
hd trg on dinh l4i. 1983, “Anti-Skid Control”
dau tién duoc lap trén Toyota Crown.
Mercedes Benz va BMW 4p dung hé thdng
ESC trén céc xe sang vao gilra nhirng nam 90
(S600, Toyota Crown Majesta. Tur 2011 tr¢ di,
ESC la thiét bi bat budc trén xe & nhiéu nude.
Theo diéu tra cia Co quan an toan giao thong
xa 10 My, 1/3 tai nan tham khéc giam thiéu nho
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cong nghé nay. O Viét Nam, Toyota Fortuner
doi dau (2016 tré vé trude) co biét danh 1a
“thanh 1at” cling vi khong dugc trang bi hé
thong ESC.

Understeer

Without Electronic Stability Control

Braking Force

. ',:Compensating‘;
\'\ Moment /

Hinh 14. Hé théng cdn bang dién tir

15-Hé thong tw chian doan trén xe (OBD II)
Chan doan trén xe (OBD) l1a mot thuat ngir dé
cap dén kha ning tuy chan doan va cung cap
thong tin cia xe. Hé thong OBD cung cép cho
chi xe hodc ky thuat vién sira chira quyén truy
cap vao trang thai cta cac hé thong khac nhau
cia xe. Luong thong tin chin doan c6 sin
thong qua OBD d ting 1én dang ké tir khi no
duogc gidi thiéu vao dau nhimg nim 1980 cua
cac phién ban may tinh trén xe. Cac phién ban
dau tién ciia OBD-I s& chi phat sang dén bao
16i (MIL) hoic CHECK ENGINE "dén bao su
c¢6" néu phat hién hu hong, nhung sé& khong
cung cap bat ky thong tin nao vé ban chét ciia
su ¢b. Viée trién khai OBD hién dai sir dung
mot cong giao tiép k¥ thuat sé duogc tiéu chuan
hoa dé cung cap dir liéu thoi gian thuc ngoai
mot loat ma hu hong DTC (Diagnostic Trouble
Codes) dugc tiéu chuan hoa, cho phép mot
ngudi nhanh chong xac dinh va khic phuc cac
truc trac bén trong xe.

Hinh 15. Hé théng tw chan doén OBD-II

IS0 15765-4
(Can bus high)

SAE Ground
J1850 ey

BUS+ Chassls
/Signal

K-Line
(150 9141)

O CO@EmEC g
1 |

‘OomoOoOod 0

| E— | ‘_l

1SO 15765-4

SAE J185UQ BS+ med (cany bus |OW) :Ll's"c‘;:un

+12 Always on

OBD-II 1a mét cai tién so véi OBD-I ca vé
kha ning va tiéu chudn héa. Tiéu chudn OBD-
11 chi dinh loai ddu ndi chan doén va so d6 chan
cua no, cac giao thuc tin hiéu va dinh dang tin
nhin. N6 ciing cung cdp cac théng sb xe can
theo doi cung véi cach ma hoa dir li¢u cho ting
thong s6. Trén gidc OBD-II ¢6 bd tri sdn day
ngudn nhim cung cip dién cho may quét ma
16i (code scanner). Tuy nhién, k§y thuat vién
van c6 thé két ndi scanner v6i ngudn dién riéng
dé bao vé dir liéu trong truong hop xe bi mat
nguén dién do sy c¢b. Cubi cung, tiéu chuin
OBD-II cung cdp mot danh sach cac ma 15i
DTC mé rong cho tat ca cac hé thong va cac
loai xe khac nhau. Viéc tiéu chuén héa cho
phép mot thiét bi duy nhat c6 thé giao tiép véi
cac ECU trén xe trong bt ky phuong tién nao.
OBD-II nay c6 hai mau OBD-IIA va OBD-IIB.
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Viéc tiéu chuan hoa OBD-II duoc thic day boi IT ¢6 4 chit s6, ding truée mot chit cai: P cho
cac yéu cAu vé khi thai va mic du chi c6 ma va hé théng truyén luc (dong co va hop s6), B cho
dir liéu lién quan dén khi thai dwoc yéu ciu  than xe, C cho khung gim va U cho mang.
truyén qua nd. Cong két ndi dir 1iéu OBD-II tr&

thanh d4u ndi duy nhat trén xe ma qua do6 tat ca

cac hé thdng déu duoc chan doan. Mi 16i OBD-

Tai liéu tham khao

1- https://en.wikipedia.org/wiki/Electric_vehicle
2- https://interestingengineering.com/

Tac gia chiu trach nhiém bai viéet:
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bién thoai: (+84 - 8) 3896 4921

Email: dodzung@hcmute.edu.vn
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NISSAN KICKS E-POWER TECHNOLOGY
Vii Pinh Huén
Truong dai hoc Sw pham Ky thudt TP.HCM
TOM TAT

Hién nay, dudi dp lwc 6 nhiém méi truong do khi thdi tir é t6 ngay cang lom va heong dau mo
ngdy cang tré nén khan hiém da khién cho cdc nha san xudt é t6 phai chuyén @oi manh mé trong
nhitng nam gan day. Céc nha san xudt 6 16 ciing nhw cac nha khoa hoc tdp trung dau tw nghién
civu rat nhiéu vé cong nghé xe dién, xe lai dién nham giam heong phat thai ra méi truong, va giam
lwong tiéu hao nhién li¢u trén 6 to. Nissan dwong nhw la mot hang xe Nhdt Ban chdm thay déi so
Véi cdc hang khdc, tuy nhién Nissan vira dwa ra thi truong Viét Nam dau nam 2023 mau xe SUV
¢ nhé Nissan KICKS dwoc trang bi déng co lai dién E-Power va gdy duoc tiéng vang lén. Trong
bai viét ndy sé tdp trung tim hiéu vé két cdu ciing nhir cong nghé lai dién cot 16i ciia dong xe Nissan
KICKs E-Power.Twr do so sanh voi cdac dong xe lai co trén thi truong, danh gia hiéu qua cua dong
xe nay va dy dodn thanh céng ciia mau xe ndy tai thi truong Viét Nam.

Tir khoa: E-Power; xe dién; xe lai dién; SUV

ABSTRACT

Today, the pressure of environmental pollution caused by automobile emissions is increasing
and the amount of oil is becoming increasingly scarce, causes make car manufacturers to switch
drastically in recent years. Car manufacturers as well as scientists have focused on investing in
research on electric vehicle (EV) technology, hybrid electric vehicle (HEV) to reduce emission
and reduce fuel consumption from vehicles. Nissan, a Japanese car company changes slowly
compared to other brands, but Nissan has just launched in Vietnam in early 2023 with Nissan
KICKs model. The Nissan KICKS is small SUV model , equipped with hybrid E-Power Engine and
make a great reputation. In this article, we will focus on learning about the structure and core
hybrid electric technology of Nissan KICKs E-Power. From there, compare with hybrid cars on
the market, evaluate the effectiveness of this model and predict the success of this model in the
Vietnamese market.

Keywords: E-Power, Electric Vehicle(EV),; Hybrid Electric Vehicle (HEV), SUV

1. GIOI THIEU va ciing gy ra nhiéu tranh cii nhat d6 14 cong

A aA A 1% Ar N ngh¢ E-Power ctia Nissan.
Van dé 6 nhiém mdi truong dang ngay cang ghe B-rower cua [Iss

tr& thanh ap luc 10n cho cc nha san xuat xe 6 2. XE O TO PIEN, LAI PIEN:
t6 trén thé gidi. Cac nha khoa hoc ciing nhu cac
nha san xut 6 to da dau tu rat nhiéu tién ctia dé
chay dua cho ky nguyén xe 6 t6 dién va xe lai
dién sip t6i. Nissan ciing khong ngoai 18,
Nissan giéi thiéu miu SUV ¢ nho Nissan 2.1 Xe d to dién:
KICKS E-Power ra thi truong vao cudi ndm Xe 6 t6 dién trudc ddy chu yéu duoc chuyén
2022 dé}u nam 2023 va tao dugc tiéng vang 16n,  44i 6 to truyén théng bang cach thay thé dong
voi nhiéu C,(A)Hg nghé hién dai va gia thanh hqp co ddt trong bang mod to dién va thung nhién lidu
ly. Trong s6 cac cong nghé dang quan tdm nhat thay bang dc quy cung cap dién trong khi cac bd
phan khac dugc giit nguyén. Kiéu 6 t6 dién nay

Dau tién ta can biet cong nghé xe 6 t6 di¢n,
0 t0 lai dién 1a gi, cac két cau truyén dong co
ban cua xe 6 t6 dién, lai dién nhu thé nao.
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c6 nhiéu han ché nhu trong luong xe 16n, d6 linh
hoat kém, tinh nang hoat dong gidm, diéu dé
lam cho xe 6 t6 dién bi gidi han sir dung.

Xe 6 to dién hién dai duoc thiét ké lai
khung suon, két cau. Diéu d6 lam thda méan cac
yéu cau vé cau triic thong nhat cua xe va lam
cho xe dién tr& nén linh hoat hon. Céu tric
truyén dong co ban ciia xe dién bao gdm: ngudn
nang lugng tir Pin cao ap, qua mdt bd diéu khién
cong sudt (b bién tan) cé chirc ning diéu khién
cong suit cho mo to dién dan dong bo truyén
luc co khi dé ddy xe di chuyén, két cdu nhu
Hinh 1.

Pin cao

ap
Bo diéu > Motor Truyén
khién dién luc co

Hinh 1. Cdu triic truyén déng 6 t6 dién
2.2 Xe 0 t0 lai dién:

B0 truycn
dong (1)

(Mgt chicu)
b a
G TN ot bién 601
Nguon n;‘m§ {2 b‘;‘" dptiy
wong (1) I—’i nang lugng ‘
/ \ M
AN A b AN
S~ N \ | r—
\ ({V\ / ;
— w Gng——» Tai
Bo truyén | i i )
dong (2) / | S "
g < —~ v‘, {
e s e ¥ g /
/. O\ (Haichiéu) foviindst\ # i
Neuon ning fg \
= A nang lugng | /
uong (2) ’_J \\ 2) fa -
< -\Vv//

» dong cong suat khi day

— — —» dong cong suat khi nap
Hinh 2. Cau truc xe lai

Xe 6 t6 ma c¢6 hai hodc hon hai ngu6n ning
lwong va bo chuyén ddi ning lugng thi duoc goi
14 6 to lai. Mot chiéc 6 t6 lai voi mot bo din
dong dién (ngudn ning luong va cac bo chuyén
d6i nang luong) thi duoc goi 14 6 t6 lai dién nhu
Hinh 2.

Cac 0 6 lai dién hién nay dugc phan ra lam
3 loai phd bién: lai nbi tiép, lai song song, va lai
hon hop.

2.2.1 Kiéu 6 t6 lai két cAu noi tiép:

Mot hé thong truyén lyc lai kiéu nbi tiép 1a
mot hé théng truyén Iuc co hai nguén cong suét
cung cap cho mot dong co (motor dién) dé day
xe chay. Ngudn ning lugng (1) 13 thung nhién
liéu va bo chuyén ddi nang lugng (1) 1a mot
dong co duoc ndi véi mot may phat dién. Pau
ra may phat dién dugc ndi vi mot duong truyén
cong suit dién thong qua mot bd didu khién
cong suét dién. Ngudn ning luong (2) 1a mot bo
dc quy dién héa, duoc ndi véi dudng truyén
thong qua bd bién ddi cong suét dién tir . Puong
truyén cong suét dién cling dugc ndi véi bo didu
khién cua motor kéo nhu Hinh 3. Motor kéo ¢
thé duoc diéu khién nhu mot dong co dién hoic
nhu mot may phat trong ché do phanh ti sinh,
va c6 thé quay dao chiéu nguoc lai khi chay 1ui.

Heé théng truyén luc lai kiéu nbi tiép khac
phuc dugc nhitng nhugc diém cua xe 6 t6 dién,
gitp cho kich thude cua bd pin cao ap nhd gon
hon, ting dugc quang duong di chuyén cia xe,
tiét kiém thoi gian sac dién cho pin. Tuy nhién,
d6i v6i kiéu lai ndi tiép hiéu sut ning lugng
twong ddi han ché do qua trinh chuyén d6i ning
lwong 2 1an.

Kiéu ndi tiép
Thung Ddng cof
hhién liéd IC
I Hop sb
May phat o
A i |__Chuyén dd Motor |_|
Acqui Céng suét dien [ |

Hinh 3. Cdu triic truyén lyc lai noi tiép
2.2.2 Kiéu 6 t6 lai két cAu song song:

Mot hé théng truyén luc lai kiéu song song
12 mot hé thdng truyén luc ma trong d6 dong co
cung cdp niang luong co hoc dén cac banh xe
gidbng nhu cic xe dong co dt trong truyén
thdng. N6 dugc hd trg thém béi mot motor dién,
va duoc ndi v6i hé thong truyén lyc qua khop

Noi san Khoa Co Khi Pong Luc 2023

146



co khi. Cong suit ciia dong co dot trong va
motor dién dugc gdp chung véi nhau qua mot
khop ndi co khi nhu Hinh 4.

Kiéu song song
Thung

) Doéng co
Nhién lié Ic

Motor
Dién

Chuyén do

heayl Céng suét

Hinh 4. Cdu triic truyén lyc lai song song

Kiéu truyén dong lai song song dugc nhidu
hang st dung nho gidm duoc kich thude mo to
dién, pin cao ap va két cau don gian, linh hoat.
Kiéu lai song song ciing dwoc danh gia 1a hiéu
suét hon so véi kiéu lai ndi tiép nho vao viée tan
dung ning luong hiéu qua va vu diém coa ca 2
loai dong co débt trong va mo to di€n va cai thi¢n
dugc tinh nang van hanh cta xe. Thém mot 1i
do nita 12 cac nha san xuét 6 t6 c6 thé dé dang
chuyén dbi day chuyén san xuit ciing nhu tan
dung trang thiét bi phu ting truyén thong.

2.2.3 Kiéu 6 t6 lai két cAu hdn hop:

Kiéu truyén dong hdn hop két hop cau tric
ctia 2 loai lai ndi tiép va song song. Trong két
cau nay dong co dot trong va 2 mé to dién phdi
hop véi nhau thong qua bd truyén dong thuong
la by banh rang hanh tinh (Planetary gear set),
két ciu nhu Hinh 5.

Trong kiéu lai hdn hop, mot motor dién c6
thé doc 1ap dan dong xe nhu kiéu lai nbi tiép,
hodc phéi hop cong suét véi dong co ddt trong
dé hoat dong giéng nhu kiéu lai song song va
cong suat du s& kéo mot may phat dé tao ra nang
lugng sac cho b Pin &p cao.

Trong 3 loai kiéu lai dién thi kiéu hdn hop
tan duoc nguén nang lugng mot cach hi¢u qua
nhit nho vao b truyén dong dic biét 1a bo banh
ring hanh tinh. Voi bo truyén dong nay cho
phép dong co ddt trong co thé hoat dong ¢ hidu
sut cao va tin dung dugc ngudn ning luong du
thtra hi¢u qua nhat. Ciing nhu tan dung dugc ca
2 ngudn cong suét tir dong co ddt trong va mod

to dién giup cho cac tinh nang cua xe duoc cai
thién.

Kiéu hén hop

Thung DBdng co
nhién liéd IC
May phat Hop sO
Acqui —IChuyénddi | Motor | |
q Cong suat Dién

Hinh 5. Cdu triic truyén lyc lai hon hop
3 NISSAN KICKS E-POWER:

A

—<¢
| Nhién li¢u | g1 ) =7y

L R

: Toc d§
| —
: N | EE
H dongco may Khuyécl dicu khiér Motor ‘)_:T lue -
phat dai Motor \ kéo i 3
—_ = e Tée 4 xe
" & boat dbn \_. / // i
nd % —

Accu I]

Hinh 6. Cdu tric xe Nissan KICKS E-Power

Su kéo

Béng thong s6 k¥ thuat:

Brand Nissan
Model Kicks

e-Power 1.2 (134 Hp)
Modification Engine Hybrid
Powertrain Series HEV (Series
Architecture Hybrid Electric Vehicle)
Body type SUV

Motor Power 134 Hp, 4000-8992 rpm

Motor Torque 280Nm, 500-3008 rpm
AC Permanent Magnet
Motor type Synchronous

1198 ecm3, 82Hp @6000
rpm, 103Nm @3600-
5200 rpm

Internal combustion
Engine

High Votage Battery Lithium-Ion, 2.13 kWh

3.7L/100km Urban,
4.8L/100km Combined

Fuel consumption

Chi tiét cong nghé hybrid E-Power:
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Cong nghé Hybrid E-Power c6 thé noi 1a
mot bién thé cua cong nghé 0 t6 dién, cu thé 1a
hang Nissan da muon cong nghé dung nang
luong dién dé dan dong da dugc hoan thién trén
Nissan LEAF trudc do, bd sung thém mot dong
co xdng va cum may phat dién dé sac lai pin
cong suat cao khi can thiét. Diéu nay gitp loai
b6 su can thiét ciia b sac bén ngoai, dong thoi
dam bao quing dudng di cho xe mot cach tbi uu
nhat. Céu trac cua Nissan Kicks duoc thé hién
& Hinh 6.

Trude hét, cin hiéu dong co E-Power cung
cap hé thong truyén dong hoan toan bang dong
co dién, nghia la cic banh xe dugc dan dong
hoan toan bing dong co dién. E-Power bao gdbm
mot dong co dién dong bo 3 pha (AC PM
synchronous Motor) 134Hp, mdt bo pin
Lithium-Ion cdng suit cao 2.13 kWh va hé
thong truyén luc duoc tich hop véi dong co
xang 3 xy lanh 1.2L 82Hp, may phat dién, va
bién tan.

Nguyén ly hoat dong:

Ché d6 chay hoan toan bang dién: luc nay
ngudn niang luong trong Pin cao 4p nam trong
mirc cho phép, luc ndy mé to dién s& lay ning
lwong tir Pin cao ap dé van hanh xe.

Ché do chay di¢n Kkét hop sac tu dong co ddt
trong: khi mirc nang lugng trong Pin cao 4p
xudng dudi ngudng cho phép, thi cum dong co
d6t trong va may phat duoc kich hoat vira cung
cap cho motor vira sac lai cho pin cao ap.

Ché do dung sac dién tir dong co dbt trong:
khi xe dirng va muc nang lugng trong pin cao
ap xudng dudi ngudng cho phép thi cum dong
co dot trong va may phat s€ hoat dong dé sac lai
cho pin cao 4p va dung cho phu tai di¢n.

Ché d6 phanh tai sinh: khi xe giam tdc, hodc
phanh thi mo to s€ hoat dong nhu mot may phat
dién va tao ra dién tir nang lugng quan tinh cta
xe dé sac lai cho pin cao ap.

Uu diém ciia hé thong lai dién cta Nissan 1a
tan dung tdi da hiéu suét cua dong co dién dan
dong xe, va cum phat dién dong co dbt trong .
Trong cdu trac ndy, dong co dbt trong khong c6

khdp nbi co khi dén banh xe, chinh vi vay dong
co ddt trong co thé doc 1ap hoat dong véi hi¢u
suét cao nhat trong dai toc do va gan gidng voi
dong co tinh tai. Pong co khong hoat dong lién
tuc trong sudt qua trinh xe hoat dong ma chi
hoat dong khi mtrc nang lugng trong bd Pin cao
ap giam dén han murc cho phép.

So sanh v6i Toyota Cross

Toyota Corolla
Nissan Kicks VL Mechanical Cross V
e-POWER AT specs Hybrid 1.8
CVT
Inline-3 gasoline Inline-4
w/ AC . .
Engine gasoline w/
Synchronous motor electric mofor
¢-POWER system © moto
1.2-liters Displacement 1.8-liters
Automatic Single
speed gear Transmission CVT
reduction gearbox
134 Horsepower 120
280 Nm Torque 142 Nm
FWD Drivetrain FWD
3.7-4.8 fuel 3.7-4.5
consumption
o . 955 Million
858 Million VND Price VND

That bat ngd 1a Nissan Kicks voi khéi dong
co nho hon lai ¢6 thé san sinh ra cong suit 16n
hon mot it va véi m6 men x04n cao hon rat
nhiéu so v6i Toyota Cross Hybrid. Ngoai ra gia
thanh ctia Nissan Kicks ré hon so véi Toyota
Cross Hybrid ¢ thi truong Viét Nam

4 KET LUAN

Mic du Nissan 1a hing xe 6 t6 c6 thé néi
cham thay d6i so v6i cac hing xe khac, nhung
v6i qua trinh nghién ctru va cai tién cong nghé
pin va mo to dién, Nissan da dua ra thi truong
méu xe Nissan Kicks rit dang quan tam ddi voi
khach hang tai Viét Nam. Khong chi nhiéu cong
nghé hién dai trén xe ma Nissan con cho théy
cong nghé cbt 16i véi dong co E-Power khong
hé thua kém cac d6i thu khac. Khéi dong co E-
Power khong chi tiét kiém nhién
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liéu ma con tang cuong kha nang van hanh cho
mau SUV Nissan Kicks E-Power.

Déi voi thi truong Vit Nam noi riéng va
thi trurong Pong Nam A néi chung thi Nissan
cho thay su nghién ctru kha k¥ vé duong xa giao

thong, diéu kién van hanh cta xe, tir 46 dua vao
thiét ké xe ctia minh nhiing céng nghé rat dang
quan tim va ciing chimg minh dwoc véi thiét ké
pht hop thi hiéu suit cua két cdu lai kiéu nbi
tiép c6 thé dat hidu sut cao trén 6 t6 so véi kiéu
lai song song va hon hop.

TAI LIEU THAM KHAO

[1] Mehrdad Ehsani, Yimin Gao, Stefano Longo and Kambiz Ebrahimi, Modern Electric,
Hybrid Electric, and Fuel Cell Vehicles, Chapter 5,6, 2018.

[2] https://philkotse.com/car-comparison/nissan-kicks-vs-toyota-corolla-cross-hybrid-13189

[3] https://www.autofun.vn/tin-tuc/toyota-corolla-cross-fuel-consumption-43882
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NGHIEN CU'U LAP PAT HE THONG LAI TRQ LUC PIEN TREN MO
HINH PHUC VU CONG TAC DAY THUC HANH

Thai Huy Phat
Truong dai hoc Sw pham Ky thudt TP.HCM
1. Pit van dé
Heé thong 14i trén 6 t6 1 hé thong dam bao tinh din hudng, quay vong chinh xéc ciia cic banh
xe dan hudéng. Ngoai ra véi viéc c6 thém trg lwc da gitip hé thong 14i ting thém tinh an toan va tién
ich vi gitp nguodi sir dung giam mét moi trong viée danh 1ai. Ngay nay hé thong 1ai tro luc luon
duogc chu trong cdi tién, nang cao tinh da dung dé dap ung cac ti€u chuan chat ché. Do do, viéc bd
sung cac md hinh hoc tap, cac trang thiét bi day thuc hanh dang c6 nhu cau cap thiét hi¢n nay. Bai
bao nay, tac gia tap trung gidi thiu ve ndi dung nghién curu, lap dat hé thong 14i tro luc dién trén
mo hinh mo6 phdng nguyén ly 1am vi¢c trén 6 t6. M6 hinh nay phan nao gitp cho viéc hoc tap cua
sinh vién va giang day cta giang vién ngay cang tot hon.
2. Muc tiéu thiét ké
Dua trén d& tai nghién ctru do an t6t nghiép, tic gia dd hudng dén cac em sinh vién nghién
ctru, thiet ké va ché tao ké mdot moé hinh moé phdng sy hoat dong hé thong 14i trén 0 to.
3. N§i dung.
3.1 Tong quan vé hé théng ldi tro luc trén 6 té:
Kiéu C-EPS: »  Pdc diém: Motor tro luc, bd diéu

khién va cam bién moment xoan dugc
gan vao truc lai.

» Uu diém:

- H¢ thdéng nay nho gon don gian va
chi phi thap va d& dang dé gan trén xe.

- H¢ théng tro luc co thé st dung cho
cac tryc 1ai co dinh, tryc 14i ki€u nghiéng
& va cac loai truc lai khac.

» Nhuoc diém:

Hinh 1. Kiéu C-EPS ‘ q
- Do dat gan nguoi lai nén co thé gay
ra tiéng on rd rang.

- Khong thé truyén moment xoan 1on.

Kiéu P-EPS: > Bdc diém: Pong co dién tro lyc duogc
gin vao truc banh ring dan dong do
doé dat duogc cong suét 14i cao hon loai
C-EPS.

> Uu diém:

- B§ phéan hd trg dién ndm bén ngoai
khoang hanh khach ctia xe do d6 cho phép
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ting moment xodn trg luc ma khong gay
ra tiéng On bén trong.
» Nhuoc diém:

- Can dam bao khong bi va dap vao
khoang trong ctia chan khi va cham.

Cim blén mé-men

-
>~
Hinh 2. Kiéu P-EPS
Kiéu DP-EPS: > Paic diém: Kiéu DP-EPS c6 dong co
dién dat trén co ciu truc vit-thanh
rang cua thudce lai. Voi kiéu 1ap ghép
nay thiét bi tro luc doc 1ap voi truc 14i.
L » Uu diém:
- . - C6 hi¢u suat 16n hon tir 10 dén 15%
P s e i so voi C-EPS va P-EPS.
= » Nhuoc diém:
Hinh 3. Kiéu DP-EPS

- Khoéng gian lap dit han ché, co cau
phuc tap anh hudng dén viéc stra chira

Nhu vay, két hop véi co s 1y thuyét vé hé thong 1ai tro luc dién, tic gia ciing nhom sinh vién
nghién ctru da thyc hién lap dét [én trén phan khung gid, kiém tra va v¢ sinh cac bo phéan trén mo
hinh, dong thoi thiét ké bang hién thi méi dé gitip hoan thién mé hinh va gitup van hanh mé hinh.
3.2 Thiét ké, thi céng cdc chi tiét, cum chi tiét trén mé hinh

3.2.1. V& khung gia bang phan mém SolidWorks

Hinh 3. Ban vé khung mo hinh.

3.2.2 Thiét ké, ché tao khung mé hinh:

Thi cong cac cum chi tiét didu khién hoat dong trén mo hinh
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Hinh 4. V6 lang ldi, truc ldi ¢é mé to tro luc, cum 16 xo gidm chdn banh xe dan hwéng va bang
diéu khiéen trén mo hinh.

3.3 Hoan thign mé hinh hé théng ldi tro luc:

Hinh 5. Mo hinh hoan thién

3.4 Hoat dong trén mo hinh
3.4.1 Kiém tra tong thé trude khi vin hanh

- Kiém tra xem c6 déu hiéu hu hong khong? Xem xét vi tri dat mo hinh c6 bi anh huong bdi
vat xung quanh khong?

- Tién hanh d4nh 14i v6 ling xem c6 tiéng dong la ¢ v6 lang hay cac khop ndi khong?
- Kiém tra céc jack két ndi cua hop ECU EPS.
- Kiém tra cac dudng day dién, cong tic, dén bao va cac chan do trén mé hinh.
3.4.2 Van hanh hé thong
- Kiém tra dién 4p cua dc quy, sau d6 ndi 2 cuc ngudn vao ding cac cuc.
- Bat cong tic ON.
- Tién hanh danh 1i va do kiém.
3.4.3 Kiém tra dién ap ngudn
- Cap ngudn cho hé thong, sau d6 bat cong tic ON.
- Duing d6ng hd do chinh sang thang do Vén.
- Tién hanh do kiém chan BATT.
4. Tong két.
Sau mot thoi gian nghién ctru, dé tai da dat dugc két qua sau:

Mo hinh hoat dong tét, thé hién cac ché dd hoat dong cua h¢ théng 141 tro luc dién. M6 hinh gitip
nguoi hoc thay ré nguyén ly lam viéc, cach thuc hoat dong va phuong phap kiém tra, thyc hanh
trén mo hinh.
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M5 hinh d4 chi ra duge cac cach thirc b tri tong quat ctia hé thong 1ai trén 6 to. Cach van hanh va
kiém tra dugc hoat dong ctia hé thong lai trg luc dién do.

Tai liéu tham khéo:

[1] Dang Quy, Gido trinh O 16 2 (Két cdu va tinh todn 6 16), truong Dai hoc Su pham K§ thudt
TP. H) Chi Minh, 2016.

Moi chi tiét xin lién hé:
ThS. Thai Huy Phat, Khoa Co Khi Pong Luc, Truwong Pai Hoc Sw Pham Ky Thuiat TPHCM
- 0934951146
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CAMERA THAY GUONG CHIEU HAU?

Trong nhiing nim gan day, guong chiéu
hau truyén thong duoc thay thé boi camera 1a
mdt trong nhitng xu huéng mai nhét trong 6
t6 hién dai. Sau mot vai mau concept dang chu
¥, Volkswagen XL1, Audi cudi cung da quyét
dinh 13p dit trén xe vao nim 2019 (Audi e-
tron). Trong cing nim d6, Honda da cong bd
tat ca cac doi Honda E s& c6 hé thong camera
chiéu hau theo tiéu chuan.

Audi E-Tron, SUV thuan dién, 13 mét
trong nhiing 6 to dau tién trén thé gidi trang bi
camera thay vi guong chiéu hiu. Audi goi
chung 1a "guong ctra 40". Camera chup anh
theo thoi gian thuc & mdi bén ciia xe va truyén
ching dén man hinh OLED 7,0 inch ndm gan
phia trén cira, noi timg 1 guwong chiéu hau
truyén thong. Man hinh OLED 7 inch d6 phan
giai 1.280 x 800 pixel di kém vdi kha nang
didu chinh do sang ty dong va cam bién
khoang cach. Guong a0 ndy c6 thé diéu chinh
bang ngon tay dé di chuyén man hinh cam
ung, thay vi nghiéng géc guong. Chiung cung
cap hinh anh nhu guwong chiéu hau truyén
thdng, nhung ching cho phép phéng to va thu
nho. Audi cho rang véi guong chiéu hau bén
ngoai thong thudng, Audi e-tron c6 hé sé can
1a 0,28. Vi camera, gia tri ndy 1a 0,27. So véi
guong chiéu hau, chung khong chi giam lyc
can ma con giam dang ké tiéng 6n cua gio.
Nho nhiing giai phap nay, hé sb can ctia Audi
e-tron thap hon gan 0,07 so v6i mot chiée xe
chay tuong tmg. Viéc trang bi camera chiéu
hau gitp ting quang duong 35 km cho mdi lan
sac pin. Audi khang dinh néu cac k¥ su mudn
dat duoc két qua tuong tu thi Audi e-tron s&
phai giam nira tan trong lugng xe. Audi cung
cép tuy chon camera chiéu hau véi muc gia
1700 EUR (2022). Theo cac nghién ctru cua
Bosch, hé théng camera chiéu hau gitp cai
thién tim nhin xung quanh cta nguoi 1ai xe

P Vin Diing
Dai hoc Su Pham Ky Thudt TP. Ho6 Chi Minh

dong thoi giam lyc can khi dong hoc, cat giam
murc ti€u thu nhién liéu cua xe td1 2%.

Hinh 1. Camera chiéu hdu thay gwong

Ngay nay, tinh nidng nay ngay cang tr¢
nén phd bién hon voi Honda E va Hyundai
Toniq 5. M6t trong nhitng 1y do khién camera
guong chua phd bién 14 vi chung chua luét
phap cho phép & Hoa Ky. Tuy nhién, néu
camera nhan dugc su che‘ip thuan tr chinh phu
Hoa Ky, chung s& con tré nén phd bién hon
trong xe dién vi mot s6 nha san xuat, dic biét
la Tesla, da ing ho camera thay kinh chiéu hau
tu lau.

Camera chiéu hau ngoai ting pham vi
quan sat, nhung chung con ¢ nhitng vu diém
sau:

Uu diém ciia camera chiéu hiu

Uu diém chinh cta camera chiéu hau la
khi dong hoc tét hon (it bi can gio) va it tiéng
on cua gio ri hon vi kich thudc camera nho
gon hon kinh chiéu hau thong thuong rat
nhiéu. Didu d6 dan dén tang hidu suit, giam
tiéu hao nhién li€u va tang pham vi hoat dong
ctia xe. Honda tuyén bd ring xe voi camera
gitip cai thién 3,8% vé hiéu suat. Nho nhing
vu viét ndy chung dan dugc nhiéu ngudi biét
dén nho duoc tiép thi manh m¢.
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Mot loi ich khac 1a camera giup loai bo
cac diém mu vi né c6 goc dng kinh rong nén
mang lai tim nhin t&t hon nhiéu vé hinh anh
phia sau xe. Piém mu 12 mbi nguy hiém 16n
nhit din dén tai nan giao thong khi con st
dung guong chiéu hau. Chinh vi vy, camera
chinh 1a giai phap gitip giai quyét van nan
diém mu gay chét nguoi kéo dai hang trim
nam qua.

side-mirror

Hinh 2. Camera chiéu hdu giip giam lyc can
khi dong hoc

Camera guong ciing ¢ thé hién thi chi
tiét hon trong mét sb trudng hop, ching han
nhu & nhitng goc tbi trong duong ham hodc
khi d4 xe vao ban dém dudi anh sang yéu va
thoi tiét xau nho tai xé c6 thé diéu chinh do
sang (brightness), va can bang den tring trong
khi guong chiéu hau thong thuong ngudi lai
chi ¢6 thé dua vao mét minh.

Improved nightime visibility
with glare resistapnee

Hinh 3. Hinh anh tir camera truyén vé man
hinh

Néu xét tir khia canh thAm my, camera
mang dén vé ngoai tdi gian va hién dai hon,
hoan toan phu hop véi xu hudng thiét ké xe
dién. Céc nha thiét ké 6 t6 chic chan s& thich
nhin thay nhitng chiéc guong cii bién mét.

Ngoai ra, néu chung ta lip dit camera IP
thi n6 co thé giam sat 6 t6 va dong vai trd
chéng trom vi chu xe c6 thé quan sat 6 to qua
internet tur xa.

Nhugc diém ciia camera chiéu hau

Thir nhét 13 camera ludn co gia dat hon
kinh chiéu hau truyén théng nén trdm vat &
Viét Nam sé& thich bé hon! Do camera c6 ciu
triic phuc tap hon nén xac suét bj tryuc tric cao
hon va viéc thay thé chiing khong d& dang nhu
thay guwong chiéu hau. Camera kém tin cay
hon khéng chi vé d6 bén khi canh quay do
ching cung cdp van c6 thé bi nhidu hodc md,
dic biét 1a trong didu kién anh sang yéu. N6
ciing c6 thé 1am 14i xe moi mat vao nhimg
ngdy nang chéi do dng kinh camera bj 16a.

Hinh 4. Camera chiéu hdu trén Hyundai
IONIG

Mot nhuge diém khac 14 vi tri hién thi bén
trong xe. Hau hét cac nha san xuét 6 t6 chon
d3t man hinh & hong cira dé khong pha v thoi
quen nhin ngang cua tai xé. Nhitng man hinh
nhu vdy c6 thé gdy mat tap trung tiém an, ddc
biét néu murc do sang cua ching khong thé
diéu chinh duoc khi 14i xe vao ban dém.

Mot van @€ hiém khi duge thao lugn vé
camera chiéu hau 1a chung c6 thé gay bét tién
d6i v6i nhitng 141 xe c6 thi lyc kém, nhat 13
nhiing nguoi cao tudi. Lao thi hodc vién thi do
tudi tic mat khong nhim rd cac vat & gan.

Kinh chiéu hau phan chiéu anh sang da bat ra
khoi cac vat thé phia sau xe. Vi anh sang phai
di tir vat thé dén guong roi méi dén ngudi lai
nén mét ho van cé thé tap trung vao mat vat
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thé & xa. Néu thi luc cua nguoi lai xe co van dé
nhu cén thi, vién thi.. déu nhin vao guong nhu
vdy. Nguoc lai, camera truyén hinh anh dén
man hinh ¢4t gan hon nhiéu. Ngay ca khi nguoi
14i xe dang st dung kinh hai trong viéc thay ddi
tiéu cy nhanh van gay kho khin cho mit, dic
biét 1a vao ban dém vi phan trén cing cua kinh
hai trong dugc ding dé xem cac vat & xa ch
khong phai ¢ gan. Mot van dé twong tu 13 véi
guong chiéu hau duoc thay thé bang man hinh
- cho du nguoi 14i xe c6 deo kinh chéc chin dén
dau, ching ciing khong thé dap tmg yéu cau
thay ddi tiéu diém nhanh chong vi didu nay phy
thudc vao mat chiing ta chir khong phai kinh.

Guwong chiéu hau nim ngay giita khoang
cach lay nét ngin can thiét dé quan sat cum
dong hd va khoang cach liy nét dai dé quan sat
duong. Khi ching ta nhin vao guong chiéu hau
cd dién, khoang cach tiéu diém ciing gidng nhu

Tai liéu tham khao:

khi nhin vao con duong phia trudc. Nhung khi
ching ta nhin vao gwong chiéu hau loai man
hinh phat tir camera, mét ctia chiing ta can diéu
chinh theo tiéu cu khac va dé co thé 1 van dé
d6i voi nhitng nguoi 1ai xe deo kinh hai tiéu cy
vi c4 hai thau kinh cua ho déu khéng giup tap
trung thi lyc. Hién tai c6 mot sd xe du da c6
kinh chiéu hau nhung tai xé vin lip thém
camera dé chong diém mu.

Cubi cung, diéu quan trong 1a khong phai
phat minh ndo ciing phu hop voi tit ca moi
ngudi. Chung ta nén déc toan lyc dé phat trién
cac cong nghé méi va tét hon nham tao diéu
kién thuan lgi cho trai nghiém lai xe cua minh.
Nhung hi¢n tai, camera chiéu hau chi t6t hon
d6i v6i mot sb loai nguoi nhat dinh. Vi vy,
cudi cung sé& 1a Iy twong nhat néu ngudi mua xe
c¢6 quyén lya chon camera hay kinh chiéu hau
co dién.

1-https://www.arenaev.com/the_advantages and_disadvantages of mirror _cameras_in_cars-

news-152.php

2- http://umpir.ump.edu.my/id/eprint/4550/1/cd6877 85.pdf

3-

https://www.researchgate.net/publication/261016066 Computational Analysis_of an effect of
_aerodynamic_pressure_on_the side view mirror geometry

4- https://odr.chalmers.se/bitstream/20.500.12380/143193/1/143193.pdf

5- https://www.audi-technology-portal.de/en/download?file=1942

6- https://www.bosch-mobility-solutions.com/en/solutions/interior/digital-mirror-cv/

Tac gia chiu trach nhiém bai viéet:

Ho tén: PGS. TS. P4 Vin Diing (Nguyén Hiéu truéng nha Trudng)
Don vi: Khoa Co khi Pong luc — DH Su Pham K§ Thuat Tp. HCM

bién thoai: (+84 - 8) 3896 4921

Email: dodzung@hcmute.edu.vn
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NGHIEN CUU ANH HUONG CUA PHIM CACH NHIET PEN MUC TIEU
HAO NHIEN LIEU TREN XE O TO DU LICH

RESEARCH ON THE EFFECT OF INSULATION FILM ON FUEL
CONSUMPTION IN TRAVEL CAR

Viin Anh Duwong, Phan Manh Hiing, Nguyén Vin Huéng

ABSTRACT

Truong dai hoc Su pham Ky thudt TPHCM

Tim hiéu vé cdu tao nguyén 1y hoat dong ciia phim cach nhiét va tinh todn anh hiong ciia

phim cach nhiét dén tiéu hao nhién liéu.

Keywords: film, fuel

1. TONG QUAN VE PHIM CACH NHIET

Nhiét d6 trai dat c6 xu hudng ting, ting
ozon ¢ nhiéu 16 hong din dén buc xa mit troi
chiéu xuéng trai dat voi cuong do cao. Nhiét
dd va buc xa mat troi cao anh huong dén chat
luong cudc sdng cua con ngudi. Thoi tiét mua
h¢ Viét Nam noi riéng va thé giéi noi chung
luén 14 ndi 4m anh clia moi ngudi khi phai di
chuyén trén duong, khong chi néng nuc, chéi
mat ma con 1am hai va giam tudi tho cta nodi
that trong chiéc xe 6 t6 trong khi d6 kinh tring
1a vat liéu trong sudt khong thé can dwoc dnh
sadng va stc nong cua mat troi vi nhiing li do
d6 phim cach nhiét dugc ra doi.

Cong dung cta phim cach nhiét: tiét kiém
chi phi ning lugng, bao vé mat, Can tia UV,
béo vé ndi that trong xe, bao v¢ kinh, quan sat
tbt va rd rang, bdo v¢ sy riéng tu trong xe, tang
tinh tham my.

1.1 Céu tao phim cich nhiét

“Nhiét” duoc téa ra tir ba nguén tin hiéu
chinh: 44% trong 4nh sang nhin thiy, 3% trong
tia tr ngoai, va nhiéu nhat trong tia hong ngoai
V61 53%.

Céc san pham phim cach nhiét tiéu chuan
déu co ciu tao chung 1a duoc trang cac 16p hop
chit gitip hap thy tia tir ngoai (UVA, UVB,
UVC) va tia héng ngoai (nhi¢t) 1én trén bé mat
nhya polyester. Mdi hiang c6 mot phuong phép

trang khac nhau va sir dung co ché hip thu
riéng theo dac thu san pham cua minh.

Sau nay ho bat dau thi nghiém trén cac 16p
lam béng vat li¢u carbon va da tim duogc dap an
d6 chinh 1a: phim chon loc quang phé. Nhiing
tAm phim nay c6 thé ngan chan 70% — 90% birc
Xa héng ngoai, trong khi lai cho hon 80% anh
sang di qua 1am cho nhing tim phim tré nén
trong sudt, va kha nang cach nhiét 1én dén 40%
to1 65%.

L&p phii chong xuée ©
Lép mang PET quang hoc

Lép keo

L&p Nano Carbon

Lép keo

Lap mang PET quang hoc

O O 0 O

Lép keo két dinh
(char ké dinh cao phan tir)

Hinh 3. Céu tao cua phim cach nhiét Carbon

1.2 Co ché hoat dong phim cach nhiét

Co ché hip thy nhiét va birc xa nhiét: Khi
anh nang chiéu xuyén qua mat kinh c6 dan
phim, mét phan sirc nong s& dugc phim cach
nhiét hap thy va diy ra ngoai, mot phan phan
xa tr¢ lai moi trudong.

Co ché phan xa nhiét: La nhiét do tir anh
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sang mat troi truyén dén bé mat kinh c¢6 dan
phim cach nhiét s€ dugc phan xa ra moéi truong
bén ngoai. Lugng nhiét nay hoan toan duogc
loai bo. Nhu véy s& gitp cho tAm kinh c6 dan
phim cach nhiét [am gidm duoc lugng nhiét
truyén tir bén ngoai truyén vao bén trong xe.

2. TONG QUAN VE TIEU HAO NHIEN
LIEU
2.1 Co s& ly thuyét vé tiéu hao nhién lidu
Tinh kinh té nhién liéu cta 6 t6 van tai
dugc danh gia bang muc tiéu hao nhién liéu
trén quang duong 100km, hodc tiéu hao nhién
liéu cho mot tan-km. Doi véi 6 t6 chd khach
duoc tinh theo murc ti€u hao nhién liéu cho mot
hanh khach-km hodc 100km

Murc tiéu hao nhién li€éu cho mot don vi
quang duong chay qd cia 6 td6 dugc xéac dinh
theo biéu thirc sau:

100
11000

X

(lit/100km) (2.1)

Murc ti€éu hao nhién li€éu cho mot don vi
hang hoéd van chuyén qc dugc xac dinh theo
biéu thuc sau:

Op £
= =" (kg/Tan.km 2.2
qc CS (kg ) (2.2)

O
Trong do:

O - luong tieu hao nhién liéu (lit)

S - Quang duong chay duoc cua o t6 (km)
G - Khéi lirong hang hod chuyén ché (Tdn)

Si - Quang dwong chuyén cho cua 6 t6 khi
co hang (km)

rn - Ty trong cua nhién liéu (kg/lit)
Dinh mirc ti€u hao nhién li¢u:

Qua phén tich cac cong thirc Iy thuyét két
hop voi diéu kién su dung thyc té ta xac dinh
suat tiéu hao nhién liéu cho 100km quang

duong xe chay va dugc biéu thi theo biéu thirc
sau.

KS K,P
=|—+ +K.Z | (lit) (2.3
e (100 100 j( )(23)

K; - Dinh muc tiéu haq nhién liéu cho ban
thén 6 té chuyén ddng va ton that ngi nang cia
o t6 (lit/100km)

S - Quang dwong di dwoc cua o t6 (km)

K>- Dinh muee tiéu hao nhién liéu cho mot
tin hang hod vin chuyén trong 100km
(lit/100km)

P - Céng vdn chuyén (t.km)

K3 - Dinh muec tiéu hao nhién liéu phu cho
moi lan xe quay dau, cho moi chuyen (lit/lan)

3. ANH HUONG CUA PHIM CACH
NHIET PEN MUC TIEU HAO NHIEN
LIEU TREN O TO DU LICH

3.1 Anh hwéng cia phim cach nhiét dén
miurc tiéu hao nhién li¢éu trén xe

Phim céch nhiét gitp ngan cach nhiét do
bén trong va bén ngoai 6 to, gitip loai bo dugc
sirc nong clia anh sang mit troi, dong thoi giir
dugc khong khi lanh trong xe khong bi thoat ra
ngoai. TAm phim con gitip ngan khdi khi nong
bén ngoai xadm nhédp vao trong xe, mang dén
cam giac dé chiu va mat meé, ca khi ban phai lai
xe dudi thoi tiét ning nong. Didu ndy vo tinh
da 1am tiéu hao rat nhiéu nhién liéu ciia xe 6 to.
V& lau vé dai khi bat v6i tan sut nhiéu va nhiét
d6 thap thi khién xe tiéu ton rat nhidu nhién liéu
cho viéc lam mat xe. Ngoai ra viéc nay ciing
khién cho diéu hoa xe s& qua tai va hu hong.

3.2 H¢ thong diéu hoa 4nh huéng dén mirc
tiéu hao nhién nhién

Nguyén ly hoat dong ctia h¢ thong diéu
hoa trén 6 t6 duoc van hanh tudn tu nhu sau:

Pau tién, may nén, duoc nbi voi dong co
thong qua diy curoa, hut chat lam lanh & thé
khi (tir binh chira gas) r0i nén & 4p suét cao.

Hoat dong may nén & & diéu kién tai lanh
thap:

Tai lanh thip — van tiét luu gan nhu dong
—> &p sut ddu vao giam thap hon gi trj tiéu
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chuan (2kgf/cm2) — van diéu khién ndi thong
ap suat budng thoat véi budng diéu khién — ap
suat budng diéu khién ting — goc nghiéng cua
dia 14t giam — giam moi chat lanh.

Hoat dong may nén ¢ dicu kién tai lanh
cao:

Tai lanh cao — van tiét luu mé hoan toan
—> 4ap sudt dau vao ting cao hon gia tri tiéu
chuan (2kgf/cm2) — van diéu khién ndi thong
v6i ap suat budng nap v6i budng didu khién —
ap suét budng diéu khién giam — goc nghiéng
dia 14t ting — ting moi chat 1am lanh.

Khi bi nén, nhiét do chat lam lanh ting 1én
va no duge day sang gian nong, nim & vi tri
phia dau xe, gan ludi tan nhiét va cé quat riéng.
O gian néng, do dugc tan nhiét & p suét cao
nén chat 1am lanh hoa thanh thé 1ong.

Sau d6 di dén bau loc kho/ binh chua dé
loc tap chit va hoi nude va tach bot khi tir gas
va luu trir khi gas lanh da hod long trong day.

Tir bau loc kho/binh chira khi gas di dén
van tiét lwu, moi chat lanh & dang long voi
nhiét d6 va ap suét cao sau khi qua gian nong,
ching s& duoc phun qua cac 16 nho trong van
tiét lvu. Lam cho mai chét lanh sau khi qua van
tiét luu, s& co nhiét d6 thap va ap suat thap.

Evaporata

Hinh 4. Gian lanh

Tai ddy ap suat giam dot ngot do van tiét
lwu nén chat lam lanh héa hoi va chuyén téi
gian lanh. O déy, 14y nhiét tir moi truong xung
quanh truyén vao méi chit lanh va khién nhiét
d6 giam xudng. Hoi lanh s& dugc quat gi6 thdi
ra mdi truong. Gid thoi ra tir gian lanh c6 thé
la gi6 ngoai (Iam lanh ngoai), gié trong ca-bin

hodc ca hai.

Chét lam lanh di ra gian lanh s€ 1a dang
hoi va 4p suét thdp sau d6 di qua van tiét luu
va di dén may nén dé thyuc hién lai mot chu
trinh lam lanh moi.

pé may nén hoat dong, nguoi ta thiét ké vi
tri b phan nay nam bén hong dong co va dugce
dan dong boi pulley truc khuyu cua dong co
thay vi str dung ning luong dién nhu may diéu
hoa nhiét d6 trong sinh hoat. Diéu nay s& khién
dong co tiéu hao mot phan cong suit dé may
nén hoat dong.

Tuy nhién, khong phai may nén luc nao
cling hoat dong. Gilra may nén va pulley cua
truc khuyu dugc trang bi mot bo ly hop kiéu
dién tir, 1am nhiém vu déng/ngit may nén khi
bat/tat cong tic A/C. Do do, khi dong co hoat
dong, truc may nén van ding yén cho dén khi
bat cong tic A/C. Ngoai ra, mot sb dong xe
hién dai, ly hop con duoc didu khién boi hé
théng dién tir dua trén cac cam bién dé nhan
biét su trén léch gitra nhi¢t d¢ trong xe va nhiét
dd ngoai xe.

4. THUC NGHIEM
4.1 Quy trinh thuc nghiém trén xe

Buée 1: Xac dinh muac nhién liéu ban dau
— 50 km xe con di dugce trén dong ho taplo.

Budce 2: DE xe nd may tai cho, bat dieu
hoa véi céc dicu ki¢n may lanh khac nhau.

Budre 3: Do thong sd nhiét d6 va mirc tiéu
hao nhién liéu-sé km xe di duoc tai ting thoi
diém.

Buoéc 4: Théng ké, tinh toan sé km xe bi
giam di 1a muc ti€u hao nhién li€u trong qua
trinh thyc nghiém.

Nhom tién hanh d6 xang dé quy doi s6 km
ra lit. Nhom tién hanh d6 10 lit xang thi s6 km
tang dugc 136 (km). Tur d6 ta tinh dugc 1(lit)
=13,6 (km)

Budce 5: VE biéu do va so sanh thong so
(muc tiéu hao nhién li¢u, nhiét d§ trong va
ngoai xe) gitra xe chua dan phim céch nhiét va
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xe da dan phim cach nhiét.
4.2 Thong s6 thue nghiém

Thong so thue nghiém ve mire tiéu hao nhién li¢u trén xe 6 16 du lich
khi chua lap phim cach nhiét
(Mirc lanh 2 va quat gié mie 1)

Nhidt d (°C)

Hinh 3. Biéu do thong sé thuc nghiém trén xe
Hyundai Accent chwa dan phim

(muec lanh 2 va quat gio muc 1)
Vé nhiét d trong xe (cOt mau cam) nong
hon nhi¢t d6 ngoai troi (cdt mau xanh) tir 1°C

dén 7°C trong 60 phit thyc nghiém. Mirc
chénh léch nhiét do tai tirng giai doan nhu sau:

Bang 1 Murc chénh léch nhiét do trong va
ngoai xe chwa dan phim (murc lanh 2 va quat

gio muc 1)

Mtrc
Thoi Nhiét d6 | Nhi¢t do | chénh
gian ngoai xe | trongxe | léch

nhiét do
0 phuat | 43,5°C 43,4°C 0,1°C
10 phut | 46,2°C 48°C 1,8°C
20 phut | 47,5°C 48,1°C 0,6°C
30 phut | 44°C 49,9°C 5,9°C
40 phut | 46,6C 53,5°C 6,9°C
50 phut | 45°C 49,8°C 4,8°C
60 phut | 42,7°C 48,3°C 5,6°C

Vé muc tiéu hao nhién li¢u (so0 km tiéu hao
so v&i ban dau) voi xe chua dan phim cach
nhiét tai tung giai doan thyc nghiém la:

Bang 2 Murc tiéu hao nhién liéu

Mirc tiéu hao nhién
liéu
Thoi gian , ' .
(s0 km gidm so véi
ban dau)
0 phut 0
10 phut 2
20 phut 4
30 phut 6
40 phut 9
50 phut 11
60 phut 13

Trong 60 phut thuc nghi¢m nhiét d¢ ngoai
xe luon nong hon nhiét do trong xe tir 1°C dén
7°C, mirc chénh léch nhiét do cao nhét 1a sau
40 phut thuc nghiém (6.9°C). Tir d6 cho thay
rang khi xe khong c6 dan phim cach nhiét thi
nhiét lwgng truyén vio xe rat nhidu, diéu nay
lam xe nong hon so véi xe cd dan phim cach
nhiét. Mtrc tiéu hao nhién liéu (sé km giam so
v6i ban dau) 1a 13km tuong 0,96(1it) trong qua
trinh thyc nghiém.

5. KET LUAN

Qua qua trinh thyc nghiém nhom dua ra
duogc két luan rang xe c6 dan phim cach nhiét
s& tiét kiém duoc nhién liéu hon xe khong c6
dan phim cach nhiét nho co ché ngan can nhi¢t
cia phim céch nhi¢t. Xe c6 dan phim cach
nhiét giup duy tri nhiét d6 mat me, dé chiu cho
ngudi ngdi bén trong. Cac tAm phim cach nhiét
6 to khong chi c6 tdc dung ngén can tac hai tur
anh nang ma con hip thu ching va tan nhiét ra
xung quanh bén ngoai cura kinh xe, khong khi
bén trong xe khi co dan phim cach nhiét s& rat
thoai mai, vi chiing can nhiét 1én dén 70%. Con
nhiting xe khong c6 dan phim céch nhiét thi
nhiét do trong xe sé ting cao khién ngudi ding
phai bat may lanh v6i mure lanh thép va quat &
murc 16n, viéc nay khién may nén va quat dan
lanh hoat dong lién tuc & cong suét cao nhét,
diéu nay anh huong t6i mirc tiéu hao nhién liéu

Noi san Khoa Co Khi Pong Luc 2023

160



cia xe. Ngoai ra may lanh hoat dong trén nhiét do trong xe s€ mat mé hon va giup xe gilr
nguyén li déng ngit, néu nhiét do trong xe cir duogc khong khi lanh trén xe thoat ra ngoai diéu
ting cao thi may lanh van phai hoat dong cho nay gitip may lanh lam viéc it hon nén sé tiét
dén khi dén nhiét d6 1i tuong thi méi ngat.  kiém nhién liéu hon so véi khi khong dan phim
Trong khi d6 xe c6 dan phim céach nhiét thi cach nhigét.
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KIiCH NO TRONG PONG CO XANG

P Vin Diing

Truong dai hoc Su pham Ky thudt TPHCM

Kich nd 1 hién tuong xay ra kha pho bién trong dong co xiang. Mic du trong chuong trinh
giang day nganh cong nghé 6 t6 déu c6 nhic dén nhung nhiéu SV van chua hiéu ban chat ctia no.
Tham chi, cac nha nghién ctru dong co dot trong gidi thich hién tugng nay bang céac 1y thuyét khac

nhau.

Bai nay gi6i thiéu va phan tich hién tuong kich nd va anh huéng dén tudi tho va hiéu suét

dong co cling nhu cach phong ngtra.

Téng quan vé hién twong kich nd

Dong co danh Iua cudng bic da duge su
dung hon mot thé ky. Trong sudt thoi gian nay,
céc cai tién gitp ting dan cong suat dong co va
hiéu sut st dung nhién li€u. Tuy nhién, mdt
han ché vin con nguyén ké tir thud khai sinh ra
dong co, d6 1a hién tuong kich nd hay néi nom
na nhu tho bén ngoai 14 "tiéng gd" dong co.

Kich nd (Knock) 1a mét hién tuong chay
bat thudng trong dong co, c6 thé nhan biét bang
am thanh "ping" dic trung cta né. Kich nd kéo
dai gay hu hong piston, xi-lanh... va dan dén
hong hoc nghiém trong cho dong co. Trong
dong co ting ap, kich nd c6 thé pha huy dong
co trong vong vai gidy. Vi nhiing ly do néu
trén, tat ca cac dong co hién nay dugc thiét ké
dé hoat dong ma it bi kich nd. Kich nd han ché
hiéu suét ciia dong co chu yéu do gi6i han trén
vé ty sb nén. Ty sd nén cao giup dong co hoat
dong hiéu qua hon khi chuyén ddi nang luong
hoéa hoc cua nhién li¢u thanh cong hitu ich dé
dan dong piston. That khong may, viéc ting ty
s6 nén 1am ting xac sudt xay ra kich nd va do
do, lam dong co mau hong.

Mot dong co hut tu nhién (naturally
aspirated) s& bi kich nd khi hoat dong & mot ty
s6 nén cu thé phu thude chu yéu vao loai nhién
liéu dugc str dung. Kha nang chéng kich nd cua
nhién liéu duoc quy dinh boi tri s6 octane ciia
nhién liéu. Nhién liéu co tri sb octane cao thi
kha ning chdng kich nd tot hon va cho phép sir
dung ty s6 nén cao hon.

Hinh 1. Hé qua ciia kich né: piston bi hu

Dé t6i da hoa do bén cua dong co, cac nha
thiét ké da giéi han ty s6 nén dé tranh xdy ra
kich nd. Diéu nay da truc tiép han ché hiéu suét
dong co. Tuy nhién, mot sb xe dua thuong cd
ty sb nén cao vi dong co chi hoat dong trong
mot thoi gian ngin: vi du hai gio trong mot
cudc dua F1 Grand Prix, mién 1a dong co
khong bi héng trong cudc dua va hu hong gy
ra sau thoi gian dua khong phai 1a méi quan
tam 16n. Trong tinh hudng nay, tiéu chi thiét ké
chinh cua dong co 1a cong sudt cuc dai hon 1a
tudi tho.

Chung ta s& xem xét cong sudt ciia dong
co khi xay ra kich nd, dé xem liéu kich nd trén
thuc té c6 1am giam cong sudt diu ra ngoai viée
gdy ra cac van dé khac hay khong.

Qua trinh chayv binh thwong

Dong co xing bén ky lién quan danh lira
va sy lan truyén ciia man lira khi d6t chay hén
hop nhién li¢u-khong khi. Tia ltra xay ra khi
piston gan dén dinh ciia hanh trinh nén va qua
trinh d6t chay tiép tuc dién ra trong ky nd.
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Qué trinh chay binh thuong dién ra trong bbn
giai doan:

Giai doan mét: sy xuat hién tia ltra &
bougie.

Giai doan hai: sy phat trién ctia man Ita.
Mot qué cau lira bung 1én va ting tc dong déu
trong toan bd budng dét. Su xoay 1dc trong
budng d6t s& lam tang tbc d6 lan man lira.

Giai dogn ba: Man ltra chay déu, bit dau
khi ban kinh ctia ngon ltra phia trudc dat
khoang 30mm. Tai thoi diém nay, mat trudc
ngon ltra d3 phat trién day du, di chuyén khip
budng ddt véi mot van tde khong doi.

Sw chay khong binh thwong

Hinh 2. Chay binh thuong va chay khong
binh thuong

Su chay bt thuong thuong 13 trong qua
trinh chay khong tuan theo thir tu cac giai doan
nhu duoc dugc mo ta o trén.

Hién twong kich nd xay ra khi c6 phan hon
hop chua chay (end gas) tu dong bi chay do ap
suat cao va nhiét dg cao, lan truyén theo chi¢u

nguoc lai va va dap véi man Itra chinh dang lan
tir bougie dén dinh piston, tao ra kich no.

Kich nd c6 thé gy ra thiét hai 16n cho
d6ng co, han ché cong suit va hiéu sut. Ngay
ca khi khong gay hu héong nghiém trong, nd
duoc coi nguén tao ra tiéng on khé kho chiu.
Vi nhiing 1y do nay, dong co duoc thiét ké dé
hoat dong ma it c6 kich nd.

Nhirng véu t6 anh huwéng dén cong suat va
hiéu suat dong co

Cong suit phat ra caa dong co & mot tde
do nhét dinh ty 1€ v61 mé-men x04n. Mo-men
xoin duoc sinh ra phu thudc vao lugng hdn hop
nhién li¢u-khong khi dwoc dét chay va do do,
cling phu thudc ning lwong gidi phong mdi chu
ky.

Luong nang lugng c6 ich dugc gidi phong
khi dbt chay hdn hop tao ra hiéu suit nhiét
dong va co khi ciia dong co. Hi¢u suét thuong
dugc do bang sut tiéu hao nhién lidu riéng -
SFC Specific Fuel Consumption. N6 la cong
suét c6 thé duoc san sinh trén mot don vi nhién
liéu trén mot don vi thoi gian (vi dy nhu gam
trén kilowatt gi®). Ngoai ra, hiéu suat dong co
con phu thude vao ty sd nén va thoi diém danh
ltra.

TV s0 nén

1.0
Hiéu suat co khi
0.8
Chu trinh Otto Iy twdr
0.6
Efficiency
0.4 Hieu suat t6|1g hop
0.2

0 5

10 15
Compression ratio

Hinh 3. Hiéu suat va ty so nén
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Ty s6 nén 1a ty s6 giira thé tich ctia hdn
hop trong xi lanh trudc va sau khi nén. Vi du,
néu chét khi giam di mot phan chin thé tich ban
dau cta no, thi ty sé nén 13 9: 1. Viéc ting ty sb
nén s& lam ting hiéu suit chuyén hoa ning
luong cta nhién li€u thanh nhiét nang va sau
d6 1a co ning trong qua trinh dt chay. Cac thir
nghiém cho thay hiéu suit toi da cia dong co
xang xay ra & ty s6 nén khoang 16: 1.

Tuy nhién, trong thuc té, ty s6 nén hitu ich
cao nhdt (HUCR —Highest Useful
Compression Ratio) thip hon nhiéu so véi mirc
t6i wru 16: 1. Khi ty sb nén tang, ap suét xi lanh
trong qua trinh d6t chay ciing ting theo. Chinh
vi vdy, ty sb nén cang cao, xu hudng xay ra
kich nd cang 16n. Gié tri cia HUCR chii yéu
phu thudc vao kha ning chdng kich nd cua
nhién liéu. HUCR dién hinh cho dong co xing
la khoang 9-11: 1.

Goc danh Iira som

Ap suét xy lanh

Ve
Moment

Panh ltra

10 20 30 _ 40
Goc danh lwra sm

" Goc quay truc khuyu
Hinh 4. Biéu do ap suat xy lanh va moment
Thoi diém chay phai ding vi tri so v&i tAm
diém chét trén cua piston (TDC) dé co6 dugc
mod-men xoan va cong suat cuc dai & mdt toc
d6 dong co va tai nhat dinh.

Trén hinh 4, duong cong mau xanh voi
goc danh lira sém 13 30 © trude diém chét trén
(BTDC), 14 thoi diém danh lira t6i vu. Néu qua
trinh chay bat ddu sém hon thi céng tiéu hao
cho ky nén s& ting 1én. Néu danh Itra tré (goc
danh lira som ¢ 10 ° BTDC), dinh 4p suét trong
xi lanh s& mudn hon trong ky nd va do 16n ciing
giam.

Thoi diém danh lLira t6i wu tao ra mo-men xo4n
cuc dai. N6 phu thude chu yéu vao toc do phat

trién va lan truyén ctia man lira va chiéu dai ciia
duong di chuyén ciia man lira trong budng ddt.
Danh lira sém qua hay tré qua déu dan dén
md-men xoan thip va do d6 cong suét ciing
giam. Hinh 4 bén phai ciing cho thdy anh
huéng cua su thay ddi goc danh lira sém 1én
moémen phanh. Co thé théy, cuc dai cua duong
cong nay kha bang phang. R4t kho dé tim ra
thoi diém danh lira chinh xac din dén mé-men
xodn cuc dai. Trong thyc té, goc danh Itra sém
thuong tré hon dé giam mot hodc hai phan tram
md-men xoan phanh so véi mirc i da.

Gia tri goc danh Itra nay thuong dugce goi
1a "goc dénh Itra som tdi thiéu dé mo-men xoin
t6t nhat" hay MBT. Thuat ngit "tdi thiéu" co y
nghia 16n vi thoi diém danh lira cu thé tuong
{mg véi viéc giam mot hodc hai phan trim mé-
men xo4n ludn dat duoc béng cach danh lua tré
so voi goc t6i wu chir khong sém hon. S¢ di
thyc hién diéu nay 1a vi ting goc danh lira sém
s& lam tang kha ning kich nd.

Goc danh lira som ma & d6 xay ra kich nd
duoc goi 14 "gi6i han kich nd". Gia trj cua gidi
han kich nd phu thude chu yéu vao ty sb6 nén
ctia dong co va kha ning chéng kich nd cia
nhién liéu. Trong thuc té, khong thé ting goc
danh lira sém dé moment xodn cao ma khong
xay ra kich nd vi gi6i han kich nd c6 thé nam
trude hodc sau MBT (mo-men xoén tot nhat co
thé xay ra tai thoi diém danh lira khi kich n6
bét dau).

Chit lwong nhién liéu

D6i v6i mot dong co nhét dinh, loai nhién
liéu 14 yéu t6 quan trong nhat trong viéc ting
hodc giam hi¢n tuong kich nd, hay "su tu chdy
ctia hdn hop ¢ xa". Kha ning ciia nhién lidu dé
chéng kich nd dugc xac dinh bang chi sé octan
cua nhién liu.

Vi du xiang khong chi véi chi s6 octane 91
c6 nghia 1a kha niang chdng kich nd tuong
duong hon hop 91% iso-octan va 9% n-heptan.
Chi s6 octane c6 thé dugc ting thém bang cach
bd sung cac hop chat chi (ching han nhu chi
tetra-etyl) nhung do chi bi cdm nén ngudi ta
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thudong dung cac phu gia véi cic hop chét
benzen. Nhién liéu c6 chi sd octane cao hon
cho phép dong co ty s6 nén cao hon va goc
danh ltra s6m hon ma kich nd chua xay ra.

Chay kich nd 1a mot dang chay bat thudng
trong xi lanh dong co. Qua trinh dt chay bat
thuong c6 thé c6 nhiéu dang. Hai dang chinh la
kich n6 va bén ltra bé mit. Ca hai loai déu dang
lo ngai vi khi chung & muc d¢ nghiém trong,
c6 thé gay ra thiét hai kha 16n cho dong co va
anh huong dén tinh nang va hiéu suat. Ngay ca
khi khong nghiém trong va khi khong c6 kha
ning gay ra thiét hai no van gay ra tiéng 6n kha
kho chiu.

Hién twong kich no xay ra khi co su va cham
ctia 2 man lira lan truyén nguoc chidu nhau:
man lira (chdy binh thudng) xudt phat tir
bougie lan vé phia dinh piston va man lira thir
hai xuat hién & ving hoa khi chua chay (end
gas) bat ngudn tir sy ty chay (flash) khi hdn hop
co ap suit va nhiét do cao.

Khi 2 man lua va dap s€ tao ra song dao
dong kha 16n véi tan sé c& 6kHz dong thoi sinh
ra tiéng on (kich nd dong co). Do d6, nd 1a hé
qua tryc tiép ctia viéc danh lira bang tia lira dién
khi hoa khi chay s& khién ap suét ctia phan end
gas tang cao. Khi xay ra kich nd, ning lugng
duoc giai phong tir nhién lidu dén xi lanh dudi
dang nhiét va ap suat ting nhanh hon nhiéu so
v6i qua trinh chay binh thuong. Néu dong co
bi qua tai do tai xé ép ga ma khong tra sb, nhiét
d6 dong co va tat nhién 1a nhiét d6 cua end gas
s& ting cao. Ap suat va nhiét do cao khién hoa
khi phia dinh piston (end gas) tw boc chay ma
khong chd man lira lan dén. C6 kha nhidu SV
hiéu sai van dé nay khi cho rang kich n6 xay ra
trude khi bougie c6 tia ltra! Cac em dd nhim
1an kich nd v&i chay sém. Chay sém s& din dén
kich nd nhung khong phai 14 kich nd vi sau khi
bougie c6 tia lra thi mdi c6 man ltra lan tir
bougie dan dén sy va cham. Nhu vay, hi¢n
twong kich nd chi xay ra ¢ ky nd va & ché do
tai 16n.

Chay sém hay bén lira bé mit (surface
ignition) xay ra khi hdn hgp nhién liéu-khong

khi bdc chay do tiép xtic véi mot diém nong &
dau d6 trong budng dbt. Thong thudng, day
c6 thé 1a supap thai hodc dién cuc bougie qua
néng, mudi than hodc cac hat nhom cua piston
bi bong ra. Su xuét hién ctia nd hoan toan
khong phu thugc vao tia Itra trén bougie.

Vi hién tugng bén Iira ty phat dan dén
kich nd bi phu thudc vao nhiét d6 va ap suat
ctia end gas. Su bén lira bé mit c6 thé giam
thong qua thiét ké dong co, nhién li¢u va chét
luong dau boi tron. Nguoc lai, kich nd 1a mot
han ché ¢ hitu dbi v6i tinh nang va hiéu suét
ctia dong co vi n6 gidi han ty s6 nén tdi da c6
thé duoc st dung cho loai nhién li€u nao do.

Lich sit kich ndé

Kich nd nhu d3 noéi & trén ban dau bét
ngudn tir am thanh (kich nd) hinh thanh do
song ap suat dao dong dugc tao ra do va cham
gita hai man lira. Sy chay bét thuong ciia end
gas tao ra su gia ting 4p suit. Trong mot sd
diéu kién, sy gia ting ap suat nay trd thanh mot
su gia ting 4p sudt v4i gia tri cao hon binh
thuong.

Hién tugng kich nd bat ngudn tir nhiing
ngay dau tién khi dong co piston ra doi.
Nickolaus Otto, nguoi phat minh ra dong co
danh ltra bén ky, di viét trong nhat ky cua
minh: “kich nd manh trong khi qué trinh dong
co lam vi¢c da phé huy dong co cua t6i”. Tuy
nhién, diéu nay khong duoc xem xét nghiém
tac cho dén khi Kettering & My va Ricardo &
Anh nhén ra rang chinh qué trinh dt chay bat
thuong da han ché ty s6 nén ma dong co cé thé
hoat dong.

Nam 1913, Sir Harry Ricardo da c6 nhiing
phat hién hiru ich dau tién vé chu dé nay. Ong
thiy rang kich nd gay ra su gia ting dang ké so
v6i 4p sudt chay binh thudng trong xi lanh va
hu hong gay ra cho cac bo phan bén trong dong
co 1a hdu quéa ciia viée ting ap suit lién quan
dén kich n6. Ong ciing phat hién ra rang kich
nd xiy ra sau khi danh lira & bougie. Hién
twong kich nd sau nay duoc goi 1a "kich nd do
danh lira" dé phan biét n6 vé6i nhimg kich nd
khéac do dong co tao ra.
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Phan 16n nhitng gi dugc biét vé qua trinh
d6t chay trong dong co dén tir viéc phan tich
cac buc anh chup su chay trong budng dbt.
Nhu:ng burc anh nay dugc chup bang may anh
téc d6 cao trong dong co duoc trang bi cira s6
kinh ¢ xi lanh hodc nip may dé quan sat su
chay. Nhiing nd luc ban dau to ra khong c6 gia
tri gi, va chinh Miller vao ndm 1941 1a nguoi
dau tién phat trién chiéc may anh tbe d6 cuc
cao ¢ kha ning tao ra nhiing két qua hitu ich.
Miller cﬁng da phan tich cac buc anh ctia minh
Va nhiéu phat hién ciing nhu 1y thuyét cia ong
vé& ban chat chinh x4c ctia hién twong kich nd
xay ra nhu thé nao da duoc chung thuc boi cac
nghién ctru sau nay.

Hai IV thuyét trai nsuwoc

Van con nhiéu tranh luén vé kich nd thuc
su xay ra nhu thé nao. Ké tir thoi cua Miller,
hai 1y thuyét khac nhau d ton tai vé cach thirc
chinh x4c ma qué trinh d6t chay tu phat ctia end
gas xay ra. Do 1a 1y thuyét "ty dong chay" va
Iy thuyét "kich nd". Su khéc biét chinh giira hai
Iy thuyét nay ndm & cach ma end gas dugc dbt
chay du nhanh trong thoi gian ngin dé tao ra
cac song dao dong lién quan dén kich no.

« Ly thuyét tw djng chdy dua trén sy nén clia
end gas bdi mot chudi vo han song am, duoc
tao ra boi su chay hoa khi binh thuong lan tur
bougie. Su gia ting nhiét d6 va ap suit lam cho
end gas tu boc chay.

« Ly thuyét kich né cho rang qué trinh nén va
danh ltra sau do tao ra mdt song xung kich
cuong do cao truyén qua end gas véi van tdc
siéu am.

Trong thoi gian gan ddy, cac nha nghién
ctru da bat dau dua ra quyét dinh loai kich nd
nao thyc sy x4y ra. Hai nhom van trai chiéu béi
cac 1y thuyét twong ung. Miller thuc sy da dé
xuat mot 1y thuyét két hop (tw dong chay cong
v6i song kich nd) trong d6 tuyén bo rang ca hai
phuong phép nén end gas déu ton tai & mot
mirc d6 ndo d6 trong moi trudng hop. Ong xac
dinh loai kich nd nao dang xay ra bang phan
tich bién d§ cua am thanh phat ra.

Kich n6 & mot am vuc twong ddi thap 1a
do su tu dong chéy cua end gas véi tdc do rat
cham dé tao ra cac xung dong dong khi c6 thé
nghe duoc. Kich nd cta am vuc cao cho thy
mdt lan song kich nd sau khi man lira va cham.
Kich nd ¢6 chira ca am cao va am thap l1a két
qua cua qua trinh tu dong chay va sau do 1a sy
phat trién cua song kich nd.

Trong khi 1y thuyét két hop c6 vé kha kha
thi, nhiéu nha nghién ctru ngay nay chi chip
nhan 1y thuyét nay hay 1y thuyét kia. Hau hét
déu chip nhan Iy thuyét ty dong chay.

Nouyén nhan giy ra kich nd

Théng s6 | Anh hwéng chi sé octan (ON

= octane number)

Goc danh (|1 ON trén 1 3o

Itra sém

Nhiét do 1 ON trén 7 d6 Kelvin

khi nap

Ty 1é¢ hoa ||Dinh trong khoang 5% giau

khi hon ty 1€ 1y tudng

Ap suét 3-4 ON trén 10 kPa

duong nap

Ty sdnén ||5 ON trén CR

Ap suét thai| 1 ON trén 30kPa

nguoc

Nhiét do 1 ON trén 10 do Kelvin

dong co

Nhu di thao luan, déi véi mot dong co
nhét dinh, loai nhién liéu la yéu tb quan trong
nhét trong viéc thuc ddy hodc ngin chin qua
trinh ty dong chay ctia end gas. Cac huéng dan
sau day cho thdy cac thong s van hanh dong
co khac nhau anh huong nhu thé nao dén yéu
cAu vé chi s6 octan cua dong co. Yéu cAu trj 6
octan cang cao, dong co cang c6 nhidu kha
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nang bi kich n6 khi st dung nhién li€u c6 chi
s0 octan thap hon.

D6i véi dong co hat khi ty nhién, hai
thong s6 thiét ké va didu chinh chinh duoc dua
ra trong bang 14 ty s6 nén va goc danh lira sém.
Déi v6i dong co voi budm ga md 16n (ap sudt
duong ong nap t6i da) va nhiét d6 hoat dong
binh thudng; hai théng sé nay, néu tang 1én, thi
kha nang dan dén kich no sé ting.

Cich nhan biét kich nd

C6 mdt s cach dé phat hién kich nd xay
ra trong dong co. Tuy nhién, chi c6 mot s6
phuong phép c6 kha nang do cuong do kich
no.

1. Am thanh cia kich nd

Kich nd c6 thé nghe thiy khi c6 hon 10%
téng sd chu ky dong co bi kich nd. Tai ngudi 1a
thiét bi sdn c6 va rd rang nhat dé phat hién kich
nd. Tai rat nhay va duogc sir dung thudong xuyén
dé xac dinh yéu cAu tri s6 octane cua dong co.
Am thanh cua kich nd duoc mo ta tot nhat 1a
tiéng "ping" bang kim loai sic nhon. Am thanh
nay 1a do 4p suét cao va séng tan s6 6kHz tac
dong vao thanh xi lanh, tao ra kich nd vang nhu
thé chung bi dap boi mot chiée bia nhe. Kich
n6 s& vang hon khi séng ap suét tiép xtic voi
thanh budng d6t lan dau tién do niang luong
song khong dwoc hip thu hét. Thay vao do,
song chi giam di mdt chut va sau d6 phan xa
trd lai, tiép tuc qua trinh nay cho dén khi tat ca
nang lugng bi tiéu tan vao dong co dudi dang
dao dong hoac tiéu tan qua khi chay.

2. Hinh dnh va ap suét kich no

Mot chdp sang cuong do cao duoc thiy
trong xy lanh khi xay ra kich nd. Diéu nay tao
diéu kién thuan loi cho viée st dung cac dau do
quang hoc va thiét bi phat hién ion hoa dé nhan
biét kich nd. Phan 16n nhiing gi chiing ta biét
vé& qua trinh chay dén tir viéc phan tich cac birc
anh dugc chup bang may anh téc do cao lan
dau tién duoc phat trién thanh cong vao nim
1941. Gan day, khi cong ngh¢ nay trd nén phd
bién rong rai, viéc do tryuc tiép ap suét xi lanh

trong qué trinh chay da duoc str dung dé nghién
ctru kich nd. Po ap sudt truc tiép cho phép
nghién curu cudong do thuc té cua kich nd. Mot
cam bién ap dién (piezo) thudng duogc sir dung.

Mot tré ngai 16n trong viée phat trién cam
bién 4p suét chay 1a khic phuc su suy giam hiéu
suét ciia cam bién do nhiét do dbt chay cao va
nhiéu dién tr manh (EMI — electromagnetic
interference). Cho dén nay, do nhitng han ché
von co vé vat liéu, cam bién ap Suat bu@)ng dbt
kiéu ap dién thong thuong khong thé hoat dong
trén 200°C néu khéng 1am mat bang nudc.
Ngoai ra, cac thiét bi dién tir diéu hoa tin hiéu
thuong phai duoc dit gin dau cam bién dé
tranh nhiéu dién tr do day cao 4p sinh ra.

Thap ky qua da ching kién sy xuét hién
ctia cam bién do ap suit dang soi quang. Cam
bién soi quang chimg minh kha nang hoat dong
trong diéu kién nhiét do cao. Kha nang mién
nhiém nhiéu dién tr gitp ching phu hop véi
cac ung dung nhu giam sat ap suét chay trong
dong co. Cac thtr nghiém dong co dugc thuc
hién v6i cam bién soi quang cho thay kha ning
chdng nhiéu tét hon so v6i cam bién loai ap
dién nhung kich thudc nho hon nhiéu. Tin hiéu
ra ra ctia cam bién soi quang 6n dinh hon theo
nhiét d6 so v&i cam bién ap dién va téng chi
phi ciia thiét bi ciing it hon.

Vi nhiing 1y do néu trén, cam bién soi
quang thuong dugc st dung khi nghién clru
kich nd. N6 du nho dé 1ap vao mot bugi da
duoc stra d6i dic biét. DAu cam bién ¢o duong
kinh chi 2,8mm, phan ren c¢6 duong kinh
3,5mm. Cam bién duge két ndi véi mo-dun
dién tir bang cap quang. Mo-dun nay két nbi
tryc tiép v6i ngudn DC va méay hién song.

Diéu quan trong can luu ¥ 1a mot khi kich
nd xay ra, su phan bd ap suét trong budng dbt
khong ddng déu. Cac cam bién ap suat dit ¢
cac phan khac nhau cta budng ddt s& ghi lai
cac muc ap suit khac nhau tai mot thoi diém
nhét dinh cho dén khi su truyén séng lién quan
dén kich nd giam bét. Mot nghién ciru toan
dién vé ban chét chinh xac ctia kich nd can phai
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c6 nhi€u cam bién do &p suat; moi cai ndm &
cac phan khac nhau cua buong dot.

Xac dinh cwong dd kich nd

5 A8 dagps.
ST o D ST
'y ‘...'».*4"‘,',. R A

Hinh 5. Thiét bi do ap suat budng d6t

Mot phuong phdp xac dinh don gian Ia
dwa trén bién d6 dao dong ap suat tdi da
(MAPO - Maximum Amplitude of the
Pressure Oscillations) trong qué trinh kich nd.
Nhu tén cuia no, phuong phap nay chi don gian
1a do bién do tdi da cua dao dong ap suit luc
kich nd xay ra. Cac dao dong dé phan tich
thuong thu duoc bang cach chuyén dir lidu ap
sudt xi lanh qua bo loc bang thong co tam la
6kHz.

Cuong d MAPO
kich n6
Trace Knock |[MAPO of 60 kPa (0.6
bar)
At least 10% of cycles
knocking
Medium ||MAPO of 150 kPa (1.5
Knock bar)
Heavy Knock | MAPO of 300 kPa (3
bar)

Do tinh don gian va dugc cac nha nghién
ctru ndi tiéng khac s dung, phuong phap
MAPO di duge sir dung dé phan tich cac két
qué nghién ctru kich nd. Néu bo loc bang thong
khong dugc str dung, viéc do tryc tiép bién do
dao dong ap suit van cho mot dau hiéu rat tot

vé cudng do kich nd. Sy gia ting bién d6 dao
dong ap suat ciing twong Ung voi sy gia ting
am luong phat ra do kich nd. Phan tich céc ap
suat do duoc cho ta thdy tan so kich nd nam
trong khoang tir 5 dén 6 kHz.

Mot phan loai di duoc dé xudt dé mo ta
cuong do kich nd xay ra trong dong co.

Hu héng dong co do kich nd giy ra

Ly do chinh ma kich n6 khién ching ta
quan tim lién qua dén nhimg hu hong co hoc
nghiém trong ma no c¢6 thé gay ra. Chi tiét dong
co bi hu khi kich n6 xay ra thuong xuyén la
piston. Khi kiém tra ban dau, bé mat piston
gidng nhu dugc phun cat. Phan tich sau hon
cho thiy loai hu hong rat giéng véi loai thiét
hai do xam thyc thuy lyc (hydraulic erosion).
Hu hong nay xuét phat tir hai nguyén nhan: tdc
d6 truyén nhiét ting va ap suit ting do qua
trinh chay ting tdc.

C6 gia thuyét cho rang song ap suét két
hop véi kich nd quét di 16p bao vé trén thanh
budng d6t. Do d6, nhiét nang tir qua trinh dot
chay bi that thoat vao thanh xi lanh va piston
v6i toc dd cao hon nhiu so v6i binh thudng.
Luong nhiét that thoat vao dong co theo cach
nay c6 thé cao gap ba lan so véi binh thuong.
Su truyén nhiét 16n hon dén cac thanh buéng
chdy lam tang nhi¢t d0 cua chiing. Nhiét ting
lam suy yéu vat liéu trén bé mat va sy suy yéu
do nhiét do cao nay sau d6 két hop véi ap suat
cuc b cuc cao tir song ap suét va dap, khién bé
mit bi x6i mon. Ap suét cuc bo trén 180 bar
(hon 2600 psi) da dugc ghi lai trong cac dong
co thu nghiém, & tan s6 1én dén 250 kHz.

Su cb thuong gip 1a dinh piston bi mon.
Trong nhiing trudng hop, nhiét d6 trong xi lanh
c6 thé tang 1én du cao dé gy ra hién tugng
nong chay thuc té ciia mot phan dinh piston
lam bang hop kim nhom. Loi giai thich cho
diéu nay 1a hop kim nhom thudng duoc sir
dung cho piston (két tua ctng lai) thuc su c6
thé tiép tuc bi 130 hoa (trd nén gion hon va dé
bi 4n mon) khi chiu nhiét d6 cao va kich nd
thudng xuyén. Khi tiép xtc nhiéu 1an vai kich
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no, hi¢én tugng gay gion s€ xay ra va piston s¢€
bi bé.

Anh huwéng dén khi thai

Nhu c6 thé du doan, sy chay bt thuong
lién quan dén kich nd 1am ting cac chit doc
trong khi thai. Ham lugng carbon monoxide
(CO) co thé tang 1én dang ké khi man lira va
cham. Diéu nay dugc cho 1a do giam hiu suét
thé tich vi nhiét do thanh budng dbt cao hon.
Do d6, n6 tré thanh mot vin dé dic biét véi cac
dong co phun xang dién tr hién dai kiéu D, str
dung cam bién MAP dé xac dinh lugng nhién
liéu durge phun. Trong nhitng dong co nay, hon
hop s& tré nén giau hon trong qua trinh kich nd.

Trace |[Medium ||Heavy
Knock|| Knock || Knock
Fuel Quality | 98.3 94.6 90.3
(Research
Octane
Number)
BMEP (bar) | 8.25 8.3 6.5
IMEP (bar) || 11.2 11.3 8.7
CO 2.5 2.85 4.6
Emissions
(Volume - %)
CO: 13.44 || 13.12 11.5
Emissions
(Volume - %)
NOx 1525 1780 1840
Emissions
(ppm)
HC 870 940 720
Emissions
(ppm)
Exhaust Gas|| 718 702 660
Temperature
(°C)

Hydrocacbon (HC) — hoi xdng duong nhu
khong ting nhidu. Mic di qué trinh chay khi
kich nd 1am nhién liéu khong bi 6xy héa hoan
toan, nhién liéu van bi 6xy héa & mot muc do
nao d6 (dan dén lugng khi thai CO cao hon).
Oxit nito (NOx) ting 1én dang ké. Diéu nay
dugc cho 1a do nhiét d§ chdy cao hon xay ra
trong qua trinh kich nd. Nhiét 6 cao hon lam
tang téc do hinh thanh NOx.

Tiéng 6n

Kich nd 1a mot ngudn tiéng on gy kho
chiu. Trong thoi gian gan ddy, nguoi ta cha
trong nhiéu dén viéc kiém soat tiéng on ciing
nhu kiém soat khi thai trong 6 t6. Am thanh ciia
tiéng gd gio ddy to hon so v6i nhiing tiéng 6n
khéc trén 6 t6. Pay la mét 1y do khac ma cac
nha san xudt déng co va cung cip nhién liéu
mubn kich nd giam. Nhiéu nguoi 1ai xe cam
thdy rang tiéng ping 1a két qua cua dong co
duoc thiét ké kém hodc nhién liéu chét luong
thap.

Mit mat cong suit do kich nd

Kich nd chu yéu xay ra trong tai 16n
(WOT). Do do, né lam gidm cong suat cua
dong co. Hau hét cac nha nghién ciru déu dong
y rang kich nd 1am giam hiéu suit ciia dong co
do tang téc do truyén nhiét dén thanh xi lanh
trong qué trinh chay. Hau hét moi nguoi déu
ddng ¥ rang kich n6 dan dén truyén mot luong
nhiét dang ké dén cac thanh cta budng dot. Vi
nhién li¢u khong con tda nhiét trong qua trinh
d6t chay, ma nhiét trong qua trinh chay binh
thuong s& dugc chuyén thanh cong hiru ich dé
dan dong pit-tong.

Kich nd tir trung binh dén nang lam giam
cong suat va hiéu sut cua dong co. Didu nay
la do ty 1€ nang luong hoa hoc chira trong nhién
liéu bi thit thoat vao thanh budng dbt trong qua
trinh kich nd cao hon so vé6i qua trinh d6t chay
binh thuong. Diéu nay khién it ning luong
duogc chuyén d6i thanh cong cé ich.

Piéu khién chong kich no
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Ngoai cic giai phap lién quan dén thiét ké
dong co va chon loai nhién li¢u, cac h¢ théng
diiéu khién dong co hién dai déu duoc lap trinh
dé chong kich nd. Mot cam bién kich nd (hinh
6) hay con goi 1a cam bién tiéng g duogc lip
trén than may hodc nip may. Cam bién nay
duoc ché tao béng vat liéu ap dién, c6 nghia la
no6 s& phat ra dién ap khi dao dong. Dé phan
biét dao dong cua thanh xy lanh khi dong co
hoat dong binh thuong va khi cé kich né, kich
thudc cua miéng vat liéu ap dién duoc ché tao
v6i tan s6 riéng bang 6 kHz. Nhu vay, khi co
kich nd xay ra, hién tugng cong huong s& lam
chat ap dién dao dong manh va sinh ra dién ap
cao (hinh 7). ECU sé€ so sanh dién ap va nhan
biét khi ndo c6 kich nd xay ra trong budng ddt.
Pé chéng kich nd, phuong phap duy nhit 1a
ECU s& diéu khién giam goc danh lira som
khién ap suit end gas giam va kich n6 s& khong
hinh thanh do end gas khéng tu bdc chay.
Chéng kich nd s& 1am cong sut dong co giam
tam thoi do danh lira tré di. Chinh vi vay, ngay
khi hét kich nd, ECU s& phuc hdi goc danh lia
som t6i vu (hinh 8).

Hinh 6. Cam bién kich n

KNOCK SENSOR'S VOLTAGE
@ B

Y

- t

Hinh 7. Pi¢n 4p ngo ra cia cam bién tiéng go

ADVANVE KNOCK

_‘—lz

¢ S0 G I [ ol I o o o RS P I T 50N I W R R}
ENGINE CYCLES

Hinh 8. ECU giam goc danh lira som dé
chéng kich n6
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KIM PHUN COMMON RAIL CAC HANG

Pinh Tin Ngoc
Truong dai hoc Su pham Ky thudt TPHCM

Dé déap tng yéu cau ngay cang khac khe vé tiéu chuan khi thai, cong suat va ti€u hao
nhién li¢u. Cac hang xe 0 t6 phai li€n tuc cai tién dé dap ing nhu cau thuc t€. Dudi day 1a
bai viét trinh bay vé kim phun Commonrail ctia cac hang dang st dung hién nay.

1. Kim phun CDI hang Delphi

Bit dau tir nim 2000, DELPHI bat
dau nghién ctru va san xuat kim phun
Common Rail thé hé dau tién DFI 1. O thé
hé nay, tat ca cac kim phun thudc ho DFI
1 déu 1a loai kim phun dién tir. Mau dau
tién thudéc ho DFI 1 1a DFI 1.1 - DFI 1.2.

Nim 2003, DELPHI cho ra doi mau
kim phun DFI 1.3

Nam 2005 1& mau DFI 1.4 véi viée
nang cao ap sudt phun ciing nhu sé lan
phun trong mdt chu ky.

Niam 2008, DFI 1.5 — mau kim phun
dién hinh nhat tron ho DFI 1 dugc ra mét
v6i nhimng cai tién manh mé gitp ap suat
phun va sb lan phun trong mét chu ky
dugc nang 1én. Cung thoi diém d6, miu

cung ap suit phun nhu DFI 1.5 nhung sd
lan phun trong mot chu ky duoc tang 1én
do thoi gian dap img nhanh hon.

Pén nam 2014, DELPHI méi cho ra
mat 3 ho kim phun méi 1a DFI 1.20, DFI
1.22/1.25, DFI 4.22/25 véi thoi gian dap
ung nhanh tuong duong véi kim phun tac
dong truc tiép - DFI 3 va 4p suat phun
cling ting 1én dang ké.

2. Kim phun CDI hang Denso

Cong ty DENSO d2 nghién ctru va bat
dau san xuat kim phun ap suét cao cho
dong co Diesel dung hé théng nhién liéu
Common Rail tir nam 1995. Tinh dén nay,
kim phun Common Rail do DENSO san
xuat da phat trién qua 4 thé hé. Trai qua
ting thé hé, kim phun ciia DENSO ngay
cang nang cao dugc ca vé chat lugng ciing

RAIL PRESSURE MULTIPLE INJECTION 05 06 07 08 09 10 11 12 13 14 15

Balanced Valve Fast Solenoud N

DF11.2 P

N

Balanced Valve Fast Solenoid N

DF1 1.3-DF1 1.4 /

1400 bar Pilot
1600 bar

Main

02ms After/

1600 bar Pilot p5 .r-_‘ Post1 Post2
1800 bar

Main

0.1 ms-+ After/

1800 bar Pilot Pre Post! Pgst2& 3
2000 bar
1800 bar 3 Pilots i'ﬂ ﬂ 2 Posts
2000 bar

I
Balanced Valve Fast \

| Solenoid DF11.5 /]
”I.'Jireciticllng N\
DFI 3 /

kim phun dung phan tir ap dién dau tién
ciing duoc DELPHI cho ra mat véi ho 1a
DFI 3 (kim phun tic dong truc tiép) voi

nhu sy hi¢u qua trong qua trinh phun.
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Cu thé, 2 mau kim phun thé hé thir
nhat déu 1a kim phun dién tir.

Mau kim phun dau tién 1a X1 dugc
san xuat vao nam 1995.

Bdn nim sau d6 1999, DENSO tiép
tuc cho ra mat mau X2 vdi mot vai cai tién
dua trén mau X1. Tuy nhién, & 2 mau nay

ap suat phun con thap va thoi gian dap tng
teong doi cham.

Sang thé hé thi hai, DENSO di c6 sy
cai tién manh mé véi viéc cho ra mét 2
loai kim phun 14 kim phun dung van dién
tur (G2S) vao ndm 2002 va kim phun dung
phan tir ap dién (G2P) vao nam 2004.

COMMONRALIL INJECTORS - DENSO

Thé hé tht ba cua kim phun DENSO,
hang ciing tiép tuc cai tién dua trén kim
phun ¢ thé hé trude d6 va cho ra mit 2 loai
kim phun vao nam 2007 la G3S va G3P
v6i ap suat phun va sé lan phun trong 1
chu ky ciing dugc tang 1én nho nhitng cai
tién vé mat thiét ké.

Pén thé hé kim phun thir tr, DENSO
van gitr nguyén nhirng vu diém cta thé hé
trudc va chi cai tién vé mat ap suat phun
v6i viéc cho ra mat kim phun DENSO
G4S vao nam 2013.

Khong dung lai ¢ d6, nam 2016,
DENSO cho ra doi kim phun ding phan
tir ap dién thé hé thi 4 (G4P).

3. Kim phun CDI hiang Bosch

Bosch 1a mot trong nhitng cong ty di
dau trong viéc nghién ctru va san xuat kim
phun cho dong co Diesel dung hé théng
nhién liéu Common Rail, Bosch ngay

G2

X1 X2

S ,

Dién tir ) * f
»

_— )1_ }c DENSO

S G3S G4s

cang chiing té dugc vi thé cia minh so véi
cac doi thu canh tranh khac.

Bit dau tir nam 1997, Bosch cho ra
mét hé théng nhién liéu Common Rail thé
hé dau tién voi tén goi 1a CRS1. Trong do,
cac kim phun cuia hé thong mang tén CRI1
lap trén dong co 6 t6 du lich va CRIN1 lap
trén dong co 0 to tai, ban tai.

Pén nam 2001, Bosch cho ra mat hé
thong nhién liéu Common Rail thé hé thi
hai mang tén CRS2 véi 4p suat phun tbi
da dugc nang 1én. CRI2 va CRIN2 la 2
mau kim phun duoc sir dung trén hé thong
nay. V&i nhiing cai tién vé mat thiét ké
cling nhu vé mach diéu khién, kim phun
thé hé nay c6 thoi gian dap img nhanh hon
nén phun duoc nhiéu lan hon trong mot
chu ky phun.
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Hai nam sau d6, Bosch tiép tuc chora
mat hé thdng nhién liéu Common Rail thé
hé thr ba mang tén CRS3.0 véi vi¢e dung
loai kim phun méi la CRI3 — kim phun

SIEMENS di bat dau nghién ctru va
phat trién hé thong nhién liéu Common
Rail d4u tién vao gitta nhitng nam 90.

DPén nam 2000 bit dau dua vao san

Technology

CRS4 Solenoid
2.500bar injectors
CRS3.3
2.000bar
CRS3.2 > Piezoelectric
injectors
CRS3.0
1.600bar
Solenoid
injectors

1997 1008 1009 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010

Year

dung phan tir ap dién va c6 cing ap suat
phun véi thé hé truée. Cac nam sau do, cu
thé 1a vao nam 2006, Bosch cai tién thé hé
CRS3.0 va cho ra doi thé hé CRS3.2 véi
ap suat phun t6i da cao hon thé hé trudc.

Nam 2008, song song v6i viéc cai tién
thé hé CRS3.2, Bosch cung lc cho ra mat
hé théng nhién liéu Common Rail thé hé
ké tiép 1a CRS3.3 van dung kim phun ap
dién va CRS4 dung kim phun dién tu, cu
thé 1a CRIN4. Vi CRS3.3 thi ap suat
phun t6i da duoc nang 1én va & CRS4
cling tuong ty hay tham chi con cao hon
ca CRS3.3 do nhiing cai tién manh mé vé
cac chi tiét trong hé théng noi chung hay
cac chi tiét bén trong than kim phun noi
riéng.

4. Kim phun CDI hang SIEMENS
VDO

Ll

xuat 1an dau tién va ho dit tén cho hé
thong nhién li¢u ctia minh la PCR (Piezo
Common Rail).

Hé thong nhién liéu Common Rail
dau tién ciia SIEMENS str dung kim phun
Piezo mang tén PCR 2.0 DV4TD gin trén
cac dong co 1.4 lit v6i ap suat toi da 1én
dén 1500 bar. duoc st dung rdng rai trén
dong co hang Ford va mot s hing xe
Phap nhu Peugeot, Citroen...Ngoai ra,
con c6 ca Volvo, Jaguar va Land Rover...
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Kim phun
Piezo -

Tiép ndi sy phat trién d6, hang da cho
ra doi hé thong PCR 2.0 DWI10TD sir
dung trén cac dong co 2.0 lit 14 cua
Citroen, Peugeot va Suzuki...

Tiép dén 1a PCR 2.1 VW Common
Rail do Volkswagen va Continental hgp
tac phat trién sir dung cho dong co VAG
(dong co cho xe cua tap doan Volkswagen
AG nhu Audi, Volkswagen) voi dung
tich 1.6 lit.

PCR 2.0

Sang nhimng nam tiép theo, hing cho
ra mat hé thbng Common Rail thé hé thir
2 (PCR 2.3 DW 10 BTED) dugc gén trén
cac dong co 2.0 lit I4 cta cac hang
Citroen, Peugeot, Ford, Volvo,...Ap suét
t6i da trong ong phan phdi 1én dén 1650
bar.

DV 6C TED hé¢ thng diéu chinh cho
dong co loai DW (nhom dong co xang va
Diesel cuia tap doan PSA) duoc gin trén
dong co 1.6 lit ctia cac hang Peugeot,

TAI LIEU THAM KHAO

1. Hé théng Commonrail hiang Delphi
2. Hé thong Commonrail hdng Denso
3. Hé théng Commonrail hang Bosch

4. Hé thong Commonrail hang Siemens

PCR2.3

Citroen, Ford, Mazda, Volvo v&i ap suét
tdi da 1én dén 1600 bar.

PCR 2.3 K9K - EURO 5 cho dong co
1.5 lit cta lién minh Nissan va Renault
cung cap trong cac phién ban EURO 4 va
EURO 5. DBén nam 2012 c6 cac phién ban
EURO 6 cho Mercedes Benz va Dacia véi
hé théng diéu khién méi.

PCR 2.3 Lynx cho dong co Ford 1.8
lit v&i 6ng phan phdi dang hinh cau.

PCR 2.3 PUMA duoc thiét ké cho
dong co 2.2 lit va 3.2 lit IS cua Ford/ PSA
duoc st dung trén dong co xe Land Rover
Defender, Mazda BT-50, Ford Ranger...

PCR 2.3 Lion V6/Lion V8 dugc phat
trién cho cac dong co hinh chit V dugc st
dung rong rai trén cac dong xe Ford, Land
Rover/Jaguar, Peugeot véi dung tich 2.7
lit. Con PCR2.3 Lion V8 dugc dung trén
cac dong xe cua Lange Rover c¢6 dung tich
3.6 lit.
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HE THONG DRCC, AHB TREN XE CAMRY 2021
CHAU QUANG HAI
Truong dai hoc Su pham Ky thudt TPHCM

1. Hé thong Kkiém soat hanh trinh chii d9ng (DRCC-Dynamic Radar Cruise Control):

He¢ thdng sir dung camera phia truéc kinh chin gié va rada dat ¢ logo ga-lang xe dé nhan dién
xe phia trudc va ty dong di€u khién toc do cua xe dé chay theo xe phia trudc véi mot van toc phu
hop nham duy tri khoang cach, dam bdo an toan, gitp gidm ap luc cho lai xe khi chay duong dai
trén cao tdc.

C6 thé cai dit khoang cach duy tri véi xe chay phia trude theo 3 muc:
« Gan: 30m

* Trung binh: 40m

* Xa: 50m

nguon 24

—=_]
¥

(-

80 km/h =
80 krm/h 80 km/n .
Jkm/h 100 krmvVh

Vi du vé kiém 508t hanh trinh cha dong

Hinh 1. Hoat dong cuia DRCC

C6 2 ché d6 diéu khién khi nguoi 1ai kich hoat ché ¢ DRCC. Ché d6 diéu khién chay vai
téc do khong doi va diéu khién duy tri khoang cach véi xe phia trude. Vi du ta cai dat o toc do 1a
100km/g, luc nay xe s& chay & toc do khong ddi 1a 100km/g. Trong khoang cach di duogc cai dit
trude (30,40 hodc 50 mét), khi phat hién ra mot phuong tién dang di chuyén cung chiéu phia trude,
vi du xe phia trudc chay véi toc d6 80 km/g thi xe s& tyr dong giam tdc d6 xudng dung bang 80km/g
dé dam bao khoang cach gitra 2 xe ludn nam trong gidi han an toan da dugc cai dat trude. Khi
phuong tién phia trudc chay voi tbe d6 bao nhiéu thi xe s& chay véi toc d6 bay nhiéu dé luon giir
khoang cach khong ddi v6i xe phia trude. Khi phuong tién phia trude chuyén lan, phia trude xe
khong con phuong tién can nira thi xe sé tu dong ting toc 1én dén 100km/g.

Heé thong thyc hién diéu khién chay bam theo & toan bo dai téc d6 bao gom ca viée dimg va
khoi hanh xe trong ché d diéu khién duy tri khoang cach thich hop véi xe phia. Hé théng DRCC
trén xe Toyota Cross chi lam viéc khi toc d6 trén 30 km/g.

Khong nén sur dung tinh ndng DRCC trong céc trudng hop sau vi trong cac truong hop nay
¢6 thé DRCC hoat dong khong t6t:
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o Khi lai xe qua duong cua gap.

o Khi lai xe trén mat duong tron trugt.

o Khi roi lan hodc nhap lan vao dudng cao tdc.

o Khi Am céanh bao tién va cham Xuét hién lién tuc.
o Khi lai xe trén duong nhiéu xe co.

o Khi lai xe xubng dbc, duong quanh co.

o Khi lai xe trong thoi tiét khic nghiét nhu mua, suong mu, tuyét hoac bao bui

Y Khi di trén
Khi di qua mét ,
duong co mat do

khic cua gap

giao thong cao

4 Khi di trén cac
L Khi xuéng déc
doan duong co -
. trén cung duong
bé mat tron truot
) quanh co
nhu mua, tuyét

Khi di vao hoac
ra khdi doan

dudng cao téc

Khi 1ai xe trén
doan duong

d&c/nghiéng

Khi canh bao do

. Khi 1ai xe trong
di gan mot xe R
i ) thoi tiét xau nhuw
phia trudc xuat .
mua, swong muy,
hién thuong .
hoacbao

xuyén

Hinh 2. Céc truong hop khong nén sir dung DRCC
2. Hé thong dén pha ty dong (AHB-Automatic High Beam):

Khi nguoi 14i bat dén chiéu xa va bat ché do Auto High Beam, cam bién trong hé théng
AHB s& ty dong nhan dién anh sang xung quanh khi xe chay trong dém, ty dong chuyén dbi giira
ché @6 chiéu xa va chiéu gan gitp dam bao tam nhin cho nguoi 1ai trong dém rd nhat, giam choi
mat cho 1ai xe & xe di & phia d6i dién hodc xe chay cing chidu phia trude do su phan chiéu cia
kinh chiéu hau.

Duya vao cam bién camera dugc lap trén kinh 141, hé thong s€ phat hién dugc dén trudce ctua
xe dang chay nguoc chiéu hay dén hau cia xe dang chay cung chiéu.
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Hinh 3. Hoat dong cia AHB

- Khi hé thong nhan thdy dén duong c6 da d6 sang hodc ¢ anh sang cua xe ngugc chiéu
dang di tdi phia trude, nd tu dong chuyén tir ché do chicu xa sang chi€u gan dé ngan tinh hudng
nguoi lai quén chuyén sang ché do chicu phu hop (a)

- Khi xe phia dbi dién da di qua khoi khu vuc quét ciia camera, hé thong sé& ty dong chuyén
lai cheé dg chiéu xa dé tang tam nhin quan sat cho ngudi 14i va an toan khi 1ai xe trong dém (b).

- H¢ thong cling chuyén tir ché do chiéu xa sang chiéu gan néu nhan dién dugc anh sang deén
hau cua xe di cung chiéu phia trude (¢) nham gitp cho xe phia trude khong bi chdi mat vi anh
sang cua xe sau chi€u vao guong chi€u hau.

Trong céc diéu kién sau, hé thong khong thé phat hién chinh xac cac phuong tién va anh
sang xung quanh:

o Khi c¢6 khuc cua git.
o Khi lai xe trong thoi tiét khic nghiét nhu mua, suong mu, tuyét hoic bao.

o Khi lai xe trén dudng khong bang phing (dudong gbd ghé nhu duong lat da, dudng cip
phdi, duong khong trai nhya v.v.) .

o Kinh chan gi6 bi mo, ban, vd, ngd mau hodc do mua, tuyét, bang hodc kinh chan gié co
nhan dan dang chan camera.

o Khi camera cam bién bi bién dang hoac ban.
o Khi mdi truong xung quanh thay doi lién tuc vé do sang va toi.

o Khi c6 mot vat thé phia truéc phan xa 4nh sang manh (guong, bién bao, v.v.).

Noi san Khoa Co Khi Pong Luc 2023

178



Xe trudc khong . bat den/Co - = o S
mau bat thudng/Truc caa Pbudng lén xudng déc lién tuc
chum sang bi léch

Thai ti€t xau nhiéu khuc cua
Hinh 3. Cac truong hop hé théng hoat dong khong tot

3. H¢ théng hd tro giir 1an dwong LTA (Lane Tracing Assist) va canh bao 1¢éch 1an dwong
LDA (Lane Departure Alert)

Hé théng su dung camera phia trudc dé nhan biét vach ké trén duong va khi nhan théy xe ¢co

kha niing di chéch khéi 1an dudng, né sé dua ra cac canh bao va hd trg danh 14i tiry theo trang
thai chay xe nhdm ngin xe di 1éch khoi lan dudong dang chay.

Man hinh da
thong tin

Hinh 4. Canh bdo I¢ch lan dudng.
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Trén man hinh da thong tin, nguoi 14i co thé lya chon do nhay cua h¢ théng tir tiéu chuén
dén cao

- Tiéu chuan: hé théng s& phat ra canh bao khi banh xe phia true 1an vach ké duong.

- Cao: hé thong s& phat ra canh bao trudc khi banh xe phia truéc 14n vach ké dudng.

Khi hé thdng phat hién xe di 1éch khoi lan dudng dang chay, ngoai viéc canh bao bang hinh
anh va 4m thanh, n6 s& hd trg danh l4i v6i mot luc nho dé giup cho xe trd lai ding lan duong
dang chay.

Hinh 5. H) tro danh lai nhe

Chtre ning hd tro giit lan duong hoat dong cung véi hé thng DRCC, khi xe ¢6 xu hudng di
chéch khoi vi tri gilta lan duong, hé théng s& ho tro danh 1ai dé tranh di léch lan duong.

- Chirc ning nay hoat dong khi hé théng LTA/LDA va DRCC bat ON. Nguoi l4i c6 thé tuy
chon bat/tit chirc nang nay trén man hinh da thong tin

- H¢ théng su dung cam bién ra da dé nhan dién vi tri xe phia trudc va st dung camera phia
truée dé nhan biét lan duong. Hé théng s& hd trg danh 14i khi xe ¢6 kha ning di chéch ra khoi vi
tri gitta 1an duong xe dang chay. Hoac xe s€ bam theo xe phia trudc d€ chay vdi khoang cach an
toan da cai dat trudc.

Hinh 5. H) tro danh lai nhe
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Heé thong co thé khong hoat dong chinh xac nhu thiét ké trong mot s6 tinh hudng sau:

Xe di qua khu vyc khong
c6 vach ké duong

(tram thu phi, nga tv, ...)

Xe bi nghiéng do hanh Iy
qua n3ng hoac ap suat 16p

khong phu

Cac vach ké duong b nit
héng, bi gd ghé hodc cé da

trén vach ké duéng.

Xe di qua khuc cua gap

Khi 1di xe qua gan xe chay
phia truéc, 1am cho
camera khong nhan dién

dugc lan duong.

Khi anh sang thay doi

dot ngét, chang han nhu

khi ra vao duong ham.

Cac hé thong trén chi 1a cac hé thong hd tro gitip ting tinh an toan cho nguoi lai chtr no
khong thé thay thé nguoi lai diéu khién xe nén chiing ta phai ludn tap trung khi lai xe trén duong.
Néu chung ta budng tay lai trong khoang vai gidy, hé thong s& nhan biét diéu d6 va n6 s& nhéc

nguoi 1ai cam tay lai.

TAI LIEU THAM KHAO:

Tai liéu dao tao Toyota

THONG TIN LIEN HE : Chau Quang Hai ; Email: haicq@hcmute.edu.vn
DON VI: Bo mén Bong co, Khoa Co khi Dong luc, Truong DPHSPKT TP.HCM
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PHAN TiCH PONG LUC HQC CUA XE 2WD VA 4WD
TREN PUONG XAU

Dwong Nguyén Hic Lén
Truong dai hoc Su pham Ky thudt TPHCM

TOM TAT

Viéc phan tich dong luc hoc cua xe 2WD va 4WD trén duong xdu dé mé ta dwoc kha nang
vieot qua nhitng cung dwong xdu ciia 2 chiée xe ¢é cdu tao va cong sudt dong co giong nhau. Vi
phirong phdp mé phong va tong hop Iy thuyét thi bai bdo sé mé phong hoat dong ciia 2 chiéc xe
trén phan mém Carsim. Két qua ciia nghién ciru sé phan tich ré sy hoat dong ciia xe 2WD va 4WD
trén cung dwong da xdc dinh triede thong qua céc do thi moment ciia cdc banh xe, moment ciia hé
théng trén lee, toc dp banh xe, sé vong quay bdanh xe va video hinh dnh mé phong.

Tir khoa: 2WD; 4WD, Carsim; M6 phong, Moment.

ABSTRACT

The analysis of the dynamics of 2WD and 4WD vehicles on bad roads, to describe the ability to
overcome bad roads of two cars with the same structure and engine power. With simulation method and
theoretical synthesis, the paper will simulate the operation of 2 cars on Carsim software. The results of the
study will analyze the operation of 2WD and 4WD vehicles on a predetermined road through the torque
graphs of the wheels, the torque of the power system, wheel speed, number of revolutions. wheel and
simulation image video.

Keywords: 2WD,; 4WD, Carsim; Simulate; Moment.

1. GIOI THIEU Dé so sanh hoat dong va ddc tinh dong luc
hoc ctia 2 6 t6 2WD va 4WD thi ¢ nghién ctru
nay s€ mo phong 2 6 t6 2WD va 4WD c6 cac

thong so dac tinh cua 6 t6 va cd hé thong

pé théy dugc tinh uvu viét cling nhu su
manh mé& cua xe 4WD khi chay trén nhiing
mat duong xau, dudng tuyét, leo doc va kha s . N 2
ning tang toc thi dé tai da thuc hién moé phong tr,l{ye{l I}IC hoan toan giong nhau. Bugc the
va phan tich céac dd thi dong lyc hoc cua xe hi¢n & hinh 1.
2WD va 4WD dé so sanh va phan tich hoat :

Al dimondions ind
TSN

dong cua 2 xe ndy. Véi sy mo phong manh mé : ¢ g
veé 0 t6 thi Carsim la lya chon tot dé sir dung - - P p—
lam phuong tién d€ mo phong va xuét cac do i AR ‘

|

thi can thiét dé phuc vu cac cac nghién ciru vé T D
0 to.

O nghién ctru nay chu yéu tap trung mo
phong va phan tich cac ddc tinh dong luc hoc
ctia xe 2WD va 4WD chay trén dudng xau va
duong leo déc.

2. Mo phéng hoat dong ctiia 2WD va 4WD

Hinh 1. Thong s dic tinh xe.
Céc thong s6 ciia xe 2WD va 4WD hoan

2.1 Cac thong s6 dic tinh ciia 6 t6 2WD va
4WD.

toan giong nhau ve kich thudc va cac gia tri vé
khoi lugng. Thong s6 ma xe chon da dugc
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thuc hién & phﬁn mém carsim 1a xe hatchback
2012 thudc hang B, véi cong suat 150KW va
hop s 6 sb duge thé hién cu thé & hinh 2.

Vehclo Body

e

sk

Picpilsprisy mame
WClnes, Hatenitndt 2012
Asredminic
2.0l MRSk
Arwnator Ozt
Vebicka 30 g Vebice Sty
i Ptk 2012

Systens
Fawaran Fraro.shoel diive -
ST 41 R ~  Front Suspenzion Rear Supension
naspenent . Incepancent
8 Con Matchbmech irart 8 Chon ) nlchionch S
Srvca, Durvpors, ared Complanc

Bl Halchizack - Simet

Brabs Syntem: 4-Avhael Syvtem
B Ous Fateback o ABE « Sy Damgers, wid Canphases
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Hinh 2. Kiéu xe 6 t6 duoc lua chon dé mé
phong.

Vi dong xe hatchback hang B thi thuong
duogc sy dung dan dong bﬁng cAu trude, nhung
trong nghién ctru nay dé thiy duoc néu dong
xe nay dugc trang bi hé thong dan dong bang
4 banh thi kha ning vuot dia hinh s& nhu thé
nao.

Vé hé théng treo doc lap ¢ hé théng treo
trudc va sau, hé théng phanh thuy luc trg luc
va c6 bd tri ABS 4 banh xe, hé thong lai trg
luc bang thity Iyc. Ca 2 6 t6 4WD va 2WD déu
c6 su gidng nhau vé cac hé thng trén.

2.2 Piéu kién md phong.

Hinh 3. 2 xe 6 t6 bit dau xuét phat.

Nghién ctru ndy mo6 phong hoat dong cua
2 6 t6 2WD va 4WD trén mat duong khong
bang phang va dudng déc. Xe 2WD duge md
phong véi 6 t6 mau do con 6 t6 4WD duge mo
phong 12 6 t6 mau xanh. Vé6i diéu kién ban
dau: 2 xe xuat phat cung nhau va cung thoi
diém va di chuyén trén cing mot doan dudng
gidng nhau duoc thé hién ré hon & hinh 3.

Dbi véi xe 2WD mau do s& duoc chuyén
sang ché do 4WD & gidy thi 13 khi xe khong
thé tiép tuc 1én ddc nita. Tuy nhién d6i véi xe

mau xanh 4WD thi s& & ché d6 4WD tir gidy
dau tién.
3 KET QUA VA PHAN TiCH.

3.1 Moment
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|"A
/\m ‘-L"\J‘lpj\vf\"":‘*- g

20t h puit |
R b AT ABY ) il VALl ' ;

Time -5

Targues in Powartrain - 1 cau 2 cau

6t 2 3 4 S5 € 7T @B 8§ W N 12 1 W 15 ® 17 18 19 20 21 2

Hinh 4. Moment ctia cac thanh phan trong
trong h¢ thong truyén luc.

Trudng hop xe 1én dbc nén trong tAm ciia
xe s& dich chuyén xudng ciu sau. Lam cho
phan lyc cia cau sau s& 16n hon rat nhiéu. Dan
dén lyc bam cua cau trude giam xudng dang
ké khi 1én déc tir @6 cho dén két qua 13 luc kéo
t6i da, moment kéo tdi da cua cau trude giam
xudng dang ké so voi chay trén duong thang.
Véi viée ting s6 luong banh xe dan dong tir d6
tang duoc lyc bam va két qua trong cac trudng
hop dudng xau ciing nhu trong trudng hop xe
leo déc thi moment kéo tong cong cia xe s&
tang 1én dang ké so voi xe 2WD.

Dura vio hinh 4 cho thdy dugc tir gidy thir
0 cho dén gidy thtr 13 thi moment truyén dén
cau sau cua xe 2WD 13 bang 0 vi xe dan dong
cau trude. Két qua mod phong ciing cho thay
rang moment ciia dau ra hop s6 ciia xe 2WD
d6 thi mau xam ludn thap hon so v&i xe 4WD
d6 thi mau nau hinh vuéng. Tai gidy thir 5.93
thi moment dau ra ciia xe 4WD dat x4p xi 500
N.m tuy nhién xe cAu truée dan dong chi dat
280 N.m.

& gidy thir 11,5 dén gidy 13 thi moment
kéo khong 16n hon moment can dan dén xe
2WD khong thé tiép tuc 1én dbc dugc nita.
Pén gidy 13 khi xe mau do (xu 2WD chuyén
sang ché d6 4wd thi xe méi tiép tuc di chuyén
do liic nay d3 ting dugc sb banh xe chu dong
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ddng nghi voi viée ting duoc lyc bam tir d6
tang dugc moment kéo cuc dai lén duogc.
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Hinh 5. Moment cia cac banh xe phia trudc.

O hinh 5 ta thay dugc moment cic banh
xe phia trude cua xe 2WD cao hon moment
banh trudc cua xe 4WD va né dat téi gia tri
ctia moment bam. Nhu vay kién cho banh xe
¢6 xu hudng truot va khong thé dan huéng néu
hién tugng truot xay ra. Tuy nhién moment
kéo cua xe 2WD chinh la mémnt tai 2 banh
trudce, con moment cia xe 4WD sé€ 1a moment
cua 2 banh trudc cong voi 2 banh sau. Nén dua
vao do thi nay chiing ta khong thé danh gia xe
2WD manh hnw xe 4WD. Sau day la d thi
thé hién moment ctia 2 banh sau ciia 2 xe nay.

100

ot - Hm

Whaed Ditws Torquas - Rer -1 con 2 cau

Hinh 6. Moment cic banh xe sau cua xe
4WD va xe 2WD.

Véi gia tri moment bang 0 tai cac gidy thir
0 dén gidy tht 13 vi day chinh 1a gia tri
moment ctia cac banh sau xe 2WD dan dong
cau trude, tuy nhién trong thoi gian nay thi
moment ctia cic banh xe sau ctia xe 4WD van
c6 gia tri kha cao dat cuc dai 1a hon 600 N.m.

Nhu vay ching ta thiy dugc khi cong cac
moment cua banh trudc va banh sau thi xe
4WD cho duoc Moment kéo cao hon so vdi xe
2WD. Tir d6 xe s& 1én dbc cling nhu vuot cac
chudng ngao vt tot hon xe 2WD.

3.2 Toc d) banh xe

Hinh 7. Hinh té¢ do cac banh xe

Céac duong d6 thi mau xanh duong va
mau do 14 toc d¢ clia céc banh xe ctia xe 2WD
khi so sanh véi véi toc dd cua trong tam cua
xe tirc duong mau xanh 14 cdy hinh tron thi tc
d6 cua banh xe nhanh hon téc do trong tim
cua xe dong nghia vai hién tuong banh xe da
xdy ra hién tugng trugt quay cua banh xe. Tuy
nhién khi so sanh toc dd banh xe va trong tam
xe cua xe 4WD thi khong chénh 1éch qua 16n
lam cho xe van kiém soat dugc. Khi so sanh
gita tc do trong tim cta xe 2WD thi hoan
toan thip hon xe 4WD. Dic biét tai gidy thu
11 t6i gidy thar 13 thi tbe d6 trong tAm cua xe
2WD bang 0 kién xe khong thé tiép tuc duy
chuyén tiép duoc nira.

4. KET LUAN

Véi két qua ciia md phong chay trén
duong xau va leo dbc ctia xe 2WD va 4WD va
qua qua trinh phan tich thi thay dwoc khi xe
chay trén nhitng dia hinh xdu hodc leo ddc,
tang toc thi xe 4WD cho dugc moment kéo
cao hon so v6i xe 2WD ngoai ra khi xe 2WD
Vol téng luc bam han ché nén d& xdy ra hi¢n
tuong trugt quay dan dén mat 6n dinh 14i khi
di qua nhiing mat duong x4u, hodc duong
tuyét.
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THIET KE TU PIEN PIEU KHIEN MAY SAY THUNG QUAY SU DUNG
THIET BI ZEN-OMRON

DESIGN OF ELECTRICAL CABINET TO CONTROL ROTATOR DRUM
DRYER BY ZEN-OMRON DEVICE

Lai Hoai Nam

Truong Pai hoc Su pham Ky thudt Tp.HCM

TOM TAT

Bai viét trinh bay thiét ké ti dién diéu khién may sdy thing quay bang cach sw dung thiét bj
Zen-Omron. Két qua cho thdy, viéc Lrng dung thiét bi Zen gitip gzam ddng ké thoi gian lap dat. Tu
dién don gian trong ldp dat, diéu khién, thay thé va sira chita. Két qua nghién ciru c6 thé dp dung
dé diéu khién mady sdy thing quay trong thuc té.

Tir khéa: Thiét bi Zen-Omron, ti dién, mdy sdy thing quay.

ABSTRACT

The article presents design of electrical cabenit to control the rotary drum dryer by Zen-
Omron device. The results show that the application of Zen-Omron has significantly reduced the
installation time. The cabinets are simple in installation, control, replacement, and repair. The

research results can be applied in practice to control the rotary drum dryer.

Key words: Zen-Omron, electrical cabinets, rotary drum dryer.

1.PAT VAN DE

May sy thung quay 1a mot thiét bi dugc
tmg dung kha rong rai trong linh vuc siy,
thiét bi nay thuong duoc timg dung dé sdy cac
vat liéu dang hat nhu ca phé, ti€u, dau...vv.
Viéc thiét ké, ché tao va lap dat hé thong dién
diéu khién cho may sy la can thiét. Cac ti
dién thuong duoc lap dit dé diéu khién may
sdy thong qua hé théng role trung gian, role
thoi gian, contactor...vv. Viéc st dung tu dién
nhu trén, mic du chi phi thap nhung kha phtrc
tao trong ché tao va lap dat. Giai phap diéu
khién bang PLC thi c6 chi phi kha cao va chi
phut hop véi hé thdng 16n. Tir nhan dinh do,
dé vira dam bao ta dién don gian voi chi phi
lap dat khong cao thi thiét bi Zen-Omron 1a
mdt giai phap c6 thé thyuc hién, thiét bi nay la
mot dang PLC mini véi kich thudc nho, gia
thanh thap, thiét bi nay phu hop dé 4p dung
cho céc hé thong nho.

Do d6, trong bai viét ndy nhom tac gia
da thyc hién nghién ctru st dung thiét bi Zen
dé ché tao ti dién diéu khién cho mé hinh
méy sdy thiung quay & xuong nhiét, Truong
DPai hoc Su pham Ky thuéat TP.H6 Chi Minh.
Qua d6, dé thay dugc kha ning tmg dung thiét
bi Zen cho diéu khién may sdy thiung quay
trong thuyc té.

2. GIOI THIEU VE THIET BI ZEN
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Hinh 1. Thiét bi Zen-Omron

Noi san Khoa Co Khi Pong Luc 2023

186



Thiét bi Zen-Omron 1 thiét bi str dung
trong viéc lap trinh didu khién cuia hing
Omron (Hinh 1). Hién nay thiét bi Zen c6 3
phién ban chinh la: Pre V1; V1;V2 va c6 2
loai thiét bi mé rong la: 8E1 va 4E/8E [1].

Vé CPU- Zen c6 thé sir dung ngudn dién

100 dén 240VAC, 12 dén 24VDC. Cac dau
ra c6 thé 1a Relay hodc 1a Transistor [1].

Pé mé rong thém 1/0 co thé két ndi

CPU-Zen voi cac thiét bi mo rong nhu Hinh

Hinh 2. Phan mé réng 1/0O

Hinh 3 thé hién cdu hinh CPU-Zen:
CPU, phﬁn mo rong, nguén, cap két nbi, thé
nhd.

Dé thiét ké mach dién nap cho CPU-Zen,
hing Omron c¢6 phan mém Zen cho phép
ngudi sir dung 14ap trinh dé dang va mo phong
kiém tra mach dién thiét ké [2].

THIET BI MG RONG

Thiét bi CPU
OFee Gecssss

Hinh 3. Céu hinh thiét bi Zen-Omron

3. So' d6 may sdy thing quay va yéu ciu
diéu khién

Hinh 4 thé hién so d6 may siy thung
quay ¢ xudng nhiét, Truong Pai hoc Su
pham K§ thuat TP.H6 Chi Minh, vé6i thong
s6 dién may sdy thung quay nhu sau: Quat
sdy (1 pha/220V); dién tro sdy (1 pha/220V);
dong co kéo thung quay (3 pha/380V).

Piéntrd  Quat
Bdng co
kéo thing

B{ giam toc

Hinh 4. M6 hinh may sdy thing quay

Yéu ciu diéu khién may sdy nhu sau:

- C6 thiét bi bao vé pha.

- Céac phu tai dugc bao v¢ qua dong.

- bong co kéo thung quay dugc bio v¢ qua
tai, qua nhiét.

- C6 dén va coi bao su cb.

- C6 dén bao ché do lam viéc cac thiét bi.

- Cac thiét bj dugc diéu khién bang cong tic
2 vi tri.

- Trinh tu khoi dong: Quat, dién trd, dong co
kéo thung quay.

- Khi dat nhiét do sy thi role nhiét do ngat
dién tro.

- C6 thiét bi do hiéu dién thé, dong dién.

- C6 thiét 1ap thoi gian may tu dong tit.

- C6 nut dimg khan cép hé thong.

4. Mach dién diéu khién

Hinh 5 thé hién mach dién dong luc,
mach nay duoc thiét 1ap dwa trén céo yéu cau
dat ra ¢ phan 3.

Dén Bdo Phase va do 60 &p Béo vé pha 3 Phaldaov 1PhaI220v
T 1 3 T 3 1 a 3 § | 7 1 8 T S Y . |
R
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Hinh 5. Mach dién dong luc

V6i 3 phu tai ddu ra can diéu khién va 5
dau vao dé didu khién (3 cong tic xoay, 1 tiép
diém role nhiét va 1 tiép diém role nhiét do),
thiét bi Zen sir dung ngudn 220V véi Model
10C1A*-A-V2 (6 input va 4 output) da dugc
su dung. Hinh 6 thé hién mach dién diéu
khién dugc 1ap trinh trén phan mém Zen,
mach diéu khién duoc thiét 1ap tuan theo yéu
cAu diéu khién duoc trinh bay ¢ muc 3. So dd
mach dién nay s& duoc nap vao phan cing 1a
thiét bi Zen-Omrom.

o D T0
— I 4 —()
ON/OFF-1 TIMER QUAT 54
1 1L ML 0 1
— I 4 4 —( )
ON/OFF-2 TIMER  DIENTRO
2 o = b 25
— I 4 i —( )
|| on/oFF3 suco .. TIMER ~ THUNG QUAY
3 B Q3
R— — >
|| OVERLOAD L . suco
4 u M1
— —( )
|| THERMOTAT
5 0
—{T)
TIMER

Hinh 6. Mach dién ldp trinh trong phan
mém Zen

Hinh 7 thé hién so d0 déu day thiét bi
dau cudi voi thiét bi Zen, cac thiét bi dau vao
bao gdm cong tic, tiép diém role nhiét, tiép
diém role nhiét do, thiét bi diu ra bao g@)m
cac contactor, dén, coi.

11 RAREE
Olee 00000606
1011 IC13 14 15

ZEN
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Hinh 7. So do két néi phan cimg

Hinh 8 thé hién mit t dién diéu khién
s& ché tao dua trén co s¢ thiét ké ¢ phﬁn
trudce, trén so dd chi lép dit céc thiét bi dau
cudi, thiét bi do ludng, bao vé; khong lip dat
thém role trung gian va role thoi gian.
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Hinh 8. B6 tri tu dién

5. KET LUAN

Bai viét trinh bay tmg dung thiét bi Zen-
Omron dé ché tao tu dién diéu khién mé hinh
may sdy thung quay ¢ xuong nhiét Trudng
Dai hoc Su pham K§ thuat TP.H6
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Chi Minh. Qua nghién ciru c6 mot sé két luan - C6 thé van dung két qua nay dé ché tao tu

nhu sau: dién diéu khién cho mo hinh may siy dang
- Tt dién s dung thiét bi Zen-Omron don xem x¢&t.

gian trong thiét ké va ché tao ti diéu khién

may siy thung quay.

Tai liéu tham khao
[1]. Guide software Zen-Omron.

[2]. Nguyén Thanh Luén, Thiét ké va lép dat ta dién vé6i thiét bi Zen-omron, Tap san khoa CKD
2020.
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KHAI QUAT HE THONG NHIEN LIEU DIESEL PIEU KHIEN BANG
PIEN TU

I. Su ra doi ciia hé thong Diesel diéu
khién bang dién tir

Sy phat trién ctia dong co Diesel diéu
khién dién tor v& mit co ban 1a phat trién
bd phén di€u chinh. V&i muc dich tang

Pinh Tin Ngoc
Truong Pai hoc Su pham Ky thudt Tp.HCM

cong suit va hiéu suit dong co, dong thoi
phai giam dugc lugng khi thai gay 6
nhiém méi truong, giam tiéng on va tdi wu
trong qua trinh st dung... 1a nguyén nhan
su ra doi cua loai phun nhién liéu diéu
khién dién tir & dong co Diesel (EDC).

Common Rail Diesel Fuel System

High pressure fuel pump

(

1: Prassure vaive Fuel metering valve

2: Suctlon valve
3: Low pressure (yellow)
4: High pressure (red)

Hinh 1. Sy phat trién cia cdc hé th(fng nhién lieu Diesel

Yéu t6 co ban trong diéu khién & hé
thong nhién liéu Diesel d6 chinh 1a:
- Piéu khién luong phun
- Piéu khién thoi diém phun
Nhiing loai bom cao 4p co khi diéu
khién luong phun bang co khi thong qua
bd diéu tdc, diéu khién thoi diém phun sir
dung bo phun diu sém ty dong bang co
khi.

Khi chuyén d6i qua phun diéu khién
bang dién tir thi giai doan chuyén d6i dau
tién d6 1a chuyén tir: diéu téc co khi sang
diéu toc bang dién tir. Budc tiép theo 1a:
chuyén diéu toc bang dién tir sang diéu
khién lugng phun va thoi diém phun hoan
toan bang dién tir.

II. Mot s6 hé thong nhién li¢u Diesel
diéu khién bing dié¢n tir
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Heé thong nhién li¢u Dicsl dicu

khién bing dién ti
Hé théng Hé thSng nhién Hé thong nhién liéu He¢ thong nhién ligu
nhién liéu 1i¢u Dicsel Dicsel dimg bom - kim Diesel voi ong phan
Diesel ding UPS phun két hop pho1 — Common Rail
Bom Logi EUI Loai HEUL
PE
khién bing co
cau ga dién tir
Hinh 2. Cdc hé théng Diesel diéu khién bang dién tir
1. H¢ thong nhién li¢u Diesel bom PE Piéu chinh lugng phun nhién li¢u
diéu khién bang dién tir bang can ga dién tor (khong cé bd dicu
Pidu chinh luong nhién liéu phun toc).
bang cach di€u chinh thanh rang nho can Diéu chinh géc phun sém bang van
ga dién tr (loai nay khong c6 bd diéu toc). di€u khién thoi diém phun.
Diéu chinh géc phun sém phu thudc 13
vao cam bién tdc dd dong co. 7 : = e
14 ==l P

Ce chu didu

Hinh 4. Bom cao dp voi co cdu diéu

Hinh 3. Cdu tao bom cao dp PE diéu khién ga bang di¢n tir
khién bang dién tir 3. H¢ thong nhién li¢u Diesel bom phan

2. Hé théng nhién liéu Diesel bom phén phoi VE diéu khién bing dién tir c6 van
phdi VE didu khién bing dién tir x4 ap loai bom mét piston huéng truc

Ap suét phun gin 80 MPa. Ap suit phun gan 130 MPa.

Piéu chinh lugng phun nhién li¢u
bang van x4 ap (khoéng c6 bo diéu téc).
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Diéu chinh géc phun sém bang van
dicu khién thoi diém phun.

Cam ..
bién tée
diddeg

Eom cung cép 7
Con lan

Pfacam 2
TCV ~
Piston

Hinh 5. Cdu tao bom VE diéu khién
bang dién tir hudng truc

4. H¢ thong nhién liéu Diesel bom phan
phoi VE diéu khién bing dién tir c6 van
x4 4p loai bom cé nhiéu piston hwéng
kinh

Loai ndy c6 ap sudt phun cao hon loai
piston hudng truc.

Hé théng tao ap suat nhién liéu va
phan phdi nhién liéu khac so voi loai
hudng truc.

Piéu chinh lugng phun nhién li¢u
bang van x4 ap truc tiép.

Cam bién tée
dd déng cor

Bom cung cip
TCV
Hinh 6. Cdu tao bom VE diéu khién

bang dién tir ¢ nhiéu piston hwéng kinh

5. H¢ thong nhién lid¢u diing bom cao ap
UpP

Khi ap lyc dau xap xi bang 300 (bar)
thi nhién liéu s& duoc phun vao budng dot
dong co, dong thoi voi phun duoc nhac
lén trong subt qua trinh phun thyc té, ap
sut phun duoc ting 1én khoang 1800
(bar).

Hinh 7. Mot bom don UP

6. H¢ thong nhién li¢u dung bom - voi
phun két hop loai EUI (Electric Unit
Injection)

Bom cung cap nhién liéu cho cac voi
phun bang cach hut nhién liéu tir thing
chira va tao ra ap suat tir 60 — 125 psi.

Tao ap suat phun 1én toi 207000 kPa
(30000 psi).

Tdc do dinh muc phun 19 lan/s.

Hinh 8. Kim phun EUI cho xe cho khach —
Delphi A3

7. Hé thong nhién li¢u dung bom - kim
phun két hop loai HEUI (Hydraulically
Actuated FElectronically Controlled
Unit Injector)

Cho phép diéu chinh chinh x4c nhién
liéu phun vao budng chay ca vé thoi gian,
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ap suat va lugng nhién liéu phun, mang lai
hi€u suat cao cho dong co.

Bom dau cao ap

Ap suat phun déi v6i hé thdng nhién
lidu HEUI khong phu thudc vao téc do
dong co ma dugc diéu khién bé‘mg dién.

\ Van diéu khién ap suit Kim phun
Toi A Bom
dong co| L-2° nhv: fron B 7
3 . 17 10
it i i b
Nhot )
1am m; !
|
1APCV p
Cam bién IAP, v
Loc tinh
Pieu ap
nhién liéu
g v Loc the
X T
:“ CB vi tri budm ga p .- ECM
e S " : B
:ZL‘ D Cim bién be Biu tach nuoc Cang do tieu [
46 déng cor ulg Re | Solenoid
Bén cdnh bdo °—
Cam bién ap sudt nhot g Lol
Dén tin hi I
Cam bién nhist 36 thiy luc : e e
q‘}— Cém bidn ap sudt nhidn ig Céng tic diéu
s e chinh lam mﬁx"‘—ﬂ:
s Cim bign tang ap dang cor ﬂ] CB nhigt d@ nhian gy Tét dang cor
gﬂtfiim bign nhiEt d6 nwoc lam mat t CB nhiét d§ khi nap 150011800 RPM I
5 8 dp sudt khdng kni Téc 46 cim chimg &

Hinh 9. Hé thong HEUI

8. Hé thong nhién li¢u Diesel diéu khién
bang dién tir ding 6ng phan phoi - CRS
(Common Rail System)

Thoi gian phun cyc ngan, téc d6 phun
cuc nhanh (1,1 m/s bao gdm mot lan phun
moi va mot lan phun chinh).

Céc chi tiét trong hé thong cao ap
duogc ché tao rat chinh xac (khe h¢ gitia
kim phun va xylanh phun 1a 0,5 — 2 pm).

Ap suit phun rat cao (gan bang 200
MPa).

Van phan phoi nhién liéu

Bom cao ap

Van gié1 han ap suat nhién liéu

i - -
Cam bien ap suat nhién liéu
|
r= /
I
Loc nhién m I )
i [
liéu ! |
] !
[ — S| I N [
L B S e e N
A e i g W
Bom cung cap 3 h_‘
o ECM
o AN J

~
Kim phun

Hinh 10. So dé tong quan hé thong nhién liéu Common Rail
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TAI LIEU THAM KHAO
1. Gido trinh thyc tdp dong co Diesel - GVC.ThS. Chau Quang Hai

2. Tai liéu Hé thdng nhién liéu Diesel diéu khién bang dién tir
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THI CONG MO HINH HE THONG PHANH THUY KHi
Thai Huy Phat
Truong Pai hoc Su pham Ky thudt Tp.HCM

1. Pit van dé

Ngay nay, chuwong trinh hoc ciia sinh vién céc hé rat da dang va phong pha. Bén canh cac noi
dung 1y thuyét dugc hoc & 16p, két hop véi viée thuc hanh tai cac xudng da gitp cho viée tiép thu,
nhan thic va cing ¢ lai kién thirc cling nhu kha ning linh hoi cta sinh vién ngay cang tét hon.
Do d6, viéc bd sung cac mo hinh hoc tap, cac trang thiét bi day thyc hanh dang c6 nhu cAu cép
thiét hién nay. Bai béo nay, tac gia tap trung giéi thiéu vé ndi dung thiét ké, thi cong mé hinh mo
phong nguyén 1y 1am viéc ciia hé théng phanh thiy khi trén 6 t6. M6 hinh nay phan nao gitp cho
viéc hoc tap ctia sinh vién va giang day cuia giang vién ngay cang tot hon.

2. Muc tiéu thiét ké

Dua trén dé tai nghién ctru khoa hoc, tac gia da hudng dan cac em sinh vién nghién cuu, thiét
ké va ché tao ké mot mo hinh mo phdng su hoat dong hé thong phanh thuy khi trén 6 t6 Toyota.

3. Noi dung.
3.1 Tong quan vé hé théng phanh thiiy khi:

Mot hé théng phanh thiy khi
dién hinh luén dwogc chia thanh
Van d6i Bo déu tiét hai thanh phan 16n:

- Dan dong phanh:
M3y . May nén khi

+ Bo loc va sdy kho

Phanh trudc + Van phan phéi khi nén

phamllo + Binh chtra khi

+ B¢ trg luc phanh thuy khi
O |*O

Cong tdc | ~Binh hoi trg - Corcau phank:
dén bdo lyc phanh + Phanh trong
+ Phanh dia

Hinh 1. Gidi thiéu so do cdu tao hé thong phanh thiy khi
trén o to.
Nhu vay, két hop véi co sd 1y thuyét vé hé théng phanh thiy khi, tac gia da thuc hién ¥ tuong
dé ché tao thi cong mo hinh mo phong lai qua trinh lam viéc ciia hé thong phanh thuy khi trén 6
t6. Y tuong thiét ké nhu sau:
» Ché tao khung sat, d6 g4, cac chi tiét, cum chi tiét trén mé hinh.
> Thiét ké bang hién thi duogc thiét ké truc quan, sinh dong va dy du thong tin, bao gom so
d6 cau tao, nguyén ly lam viéc dé giup quan sat dé dang.
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3.2 Thiét ké, thi céng cdc chi tiét, cum chi tiét trén mé hinh

3.2.1 Phwong an thiét ké: Sa ban bd tri kiéu ban

> Phan khung ciia sa ban dugc tinh toan chiu lyc phi hop diéu kién tinh va dong khi hé thong

hoat dong

> Saban c6 hinh chit nhat nham mang lai dién tich mat ban vira du lép dat cac thiét bi trén
mit ban, dong thoi gitp tiét kiém dién tich d& dang trong viéc di chuyén.
» H¢ thong khi nén bao gom bd loc kho khi nén va binh chtra khi dugc dat phia dudi mat ban

dam bao tinh thAm m§¥ cho toan hé thong.

> Nham gitp ting tinh khach quan céc chi tiét dugc bd tri theo thir tw gin giéng trén xe thuc

t€ nhu so do trén

Tdng phanh dugc b tri phia trudc dau ban

Y V VYV

e Uudiém
- Két cau don gian
- Tinh 6n dinh cao
- Chiju lyc tbt
- Thuan loi trong vi¢c quan sat, hoc tap
e Nhuoc diém
- Chiém phan 16n dién tich khong gian xudng
- Tong khéi lugng cac chi tiét 16n
- Kho di chuyén trong khong gian chat hep

3.2.2 Thiét ké, ché tao khung md hinh:

Binh chira khi va bd say kho khi nén nam dudi méat ban

Béng ddng ho bao ap suét dugc dat dimg phia cudi sa ban

Bo
loc
kehi
Tong
phanh

Hinh 2. So dé bé tri chi tiét trén mé hinh.

Trude khi bat ddu thue hién thi cong mé hinh, dung phan mém Solidword v& mé phong 3D

khung sa ban theo ban v¢ sau:

1000.00

—

s 8
o _© 1 =
~
< =

0
1 1

1160.00

Hinh 3. Ban vé khung mo hinh.
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Vat liéu: st hop cac khé 30mm
x30mm, 20mm x 40mm.

Kich thuéc khung mé hinh :
1000mm x 800mm x 1200mm

Hinh 4. Khung mé hinh hoan thién

3.2.3 Thi cong cac cum chi tiét diéu khién hoat dong trén mé hinh:

2 s ;
\ | \ A
:

Hinh 5. B6 chap hanh thiyy khi, co cau phanh, bé loc khi nén va bé tri cdc dwong ddy khi nén
trén mo hinh.

Hinh 6. Bo tri cac dong ho do ap
suat khi nén cho cac cum chi tiét cua
mo hinh.
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3.3 Hoan thi¢gn mé hinh hé thong phanh ABS

Hinh 7. M6 hinh hoan thién
3.5 Hoat dong trén mo hinh

Nhing luu y trudce khi van hanh:
- Kiém tra két ndi cta cac duong 6ng khi nén va dau.
- Kiém tra lugng dau trong binh chta.
Van hanh va kiém tra mo hinh
- Cép khi nén cho mé hinh.
- Piéu chinh ¢ diéu khién ap suit ngét 4p ciia bo loc khi theo tiéu chuan.

- Quan sat dong ho do &p suat binh chira trén mo6 hinh. Kiém tra két n6i khi nén tir binh chtra
dén céc chi tiét néu c6 van de.

- Thyc hién dap, gitt va nha ban dap phanh.

- Quan sat bang dong ho do 4p suat qua trinh phanh. Kiém tra két noi khi nén tin hi¢u va
duong dau trén mo6 hinh néu cé van de.

- Quan sat, danh gid hoat dong tai cac co cAu phanh va ghi lai s6 liéu.

4. Tong két.
Sau mdt thoi gian nghién cuu, dé tai da dat duge két qua sau:

Mo hinh hoat dong tdt, thé hién cac ché d6 hoat dong cua hé théng phanh thuy khi. M6 hinh gitip
ngudi hoc thdy 16 nguyén 1y lam viée, cach thirc hoat dong va phwong phap kiém tra, thyc hanh
trén mo hinh.

Mo hinh d3 chi ra dugc cac cach thirc bb tri tong quat ctia hé théng phanh thity khi trén 6 t6. Cach
van hanh va kiém tra dugc hoat dong cua bd trg luc phanh thuy khi.

Noi san Khoa Co Khi Pong Luc 2023

198



Moi chi tiet xin lién hé:

ThS. Thai Huy Phat, Khoa Co Khi Pong Luc, Trwong Pai Hoc Sw Pham Ky Thuiat TPHCM
- 0934951146

Tai liéu tham khéo:

[1] Bang Quy, Gido trinh O t6 2 (Két cdu va tinh todn 6 t6), truong Pai hoc Su pham Ky thuat TP.
Hb Chi Minh, 2016.

[2] Tran Thanh Hiéu, Huynh Nguyén Huy, Chuyén dé vé hé thong phanh thity khi trén é 16, trudng
Dai hoc Su pham K§ thuat TP. H5 Chi Minh, 2017.

Ngi san Khoa Co Khi Png Luc 2023 199



NGHIEN CU'U THIET KE CHE TAO HE THONG THU HOI GAS R134A
Nguyén Lé Hong Son
Truong Pai hoc Su pham K§ thuat Tp.HCM

ABSTRACT: A refrigerant recovery machine is a device which can be used to remove refrigerant
from a cooling system such as a freezer, refrigerator, or air conditioning system. The three recovery
methods are vapor, the push-pull and the liquid recovery method. This paper presents the

construction of design and manufacture the R134a recovery machine.

Tir khéa: refrigerant, recovery machine, R134a.

I. GIOI THIEU

K& tir khi Pao Luét Khoéng Khi Sach nam
1990 va Nghi Pinh thu Montreal ra doi,
nganh céng nghiép lanh di duoc yéu cau thu
hoi va tai ché cac chét 1am lanh dé khong phai
lam trai véi nhitng quy dinh vé méi chét lanh.
Cho du ¢ dang khi hodc 16ng, chat 1am lanh
duoc thai ra ngoai co thé tac dong va gay hai
dén mai truong.

Nhu ching ta da biét, moi chat lanh 1a
yéu tb quan trong bac nhét trong mot hé théng
lanh, dic biét hon méi chét lanh khi thai ra
ngoai moi truong s& co tac dong khong tét
dén moi truong va strc khoe con ngudi,chinh
vi 1& d6 nhu cau thu hoi moi chat 1a hét sirc
can thiét...Dac biét hon 1a moi chat khi ching
ta thu hoi c6 thé tai st dung...vi vy rat nhiéu
thiét bi vé thu hdi gas da dugc ché tao va dem
vao hoat dong.

MBoi chét c6 nhiém vu mang nhiét tr noi
c6 nhiét do thép dé thai ra noi c6 nhiét d6 cao
hon. Pay chinh ra thanh phan khong thé thiéu
trong qua trinh 1am lanh cua hé thong diéu
hoa néi chung hoic trong cac hé thong lam
lanh néi riéng. Gas R134a dugc st dung rong
rdi hon ca va danh thay thé gas R12 cho ti1
lanh. Pac biét hon,hé théng lanh bay gid con
gan lién voi nganh 6t6.

II. COSO LY THUYET
2.1 Mbi chat R134A (CH,F — CF3):

Gas R134A 1a hop chét gdm flo va cacbon
(CH2F-CF3). Céc tinh chit cta gas R134A:

+ Tinh chét nhi¢t dong:
e Nhiét d6 soi ¢ ap suat khi quyén thap
e Nhiét d6 méi trudng ap suit ngung tu
vura phai
e Nhiét do téi han tuong ddi cao
e Nhiét 46 dong dic diém 3 pha thap.
e Nhiét d6 4n hoa hoi twong ddi 16n.
e Nhiét dung riéng dang ap vira phai.
e Do nhot rat nho.

+ Tinh chét héa hoc:
e Khong gay chay
e Khong gy nd
e Dau béi tron chuyén dung
¢ Khong dn mon kim loai
e Khong hoa tan dugc nude
e Khi 10 ri kho phét hién (khong mau,
khong mui, khong vi) va khong lam
héng cac san phdm cin bao quan lanh
+ Tinh chat sinh 1y: doc hai.
+ Tinh chét kinh té: ré tién, d& kiém.
+ Tinh chat méi truong: than thién.

2.2 Tinh toan chu trinh:

Ché d6 lam viéc ciia hé théng dic trung
boi cac thong s nhiét do sau:

Nhiét d6 sdi ctia méi chét lanh t,=-13°C

Nhiét d6 ngung tu ctia moi chat lanh t=
350C
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Ta c6: ti=35°C = px = 8,814bar

o=-13°C = p, = 1,775bar, do d6 ty
sd nén 13 4,96 < 9: chon chu trinh 1 cép nén.

Hinh 2.1 Do thi T-S va LgP-h

Béang 2.1 : Thong sb trang thai cac diém nut
(R134A)

SO 80 HE THONG THU HOI GAS

Hinh 3.1. M6 hinh thi nghiém va vi tri dat
thiét bi do

Bang 3.1 Két qua thuc nghiém thiét bi thu hoi
gas RI34A khi thu hdi long vio ngiy
16/7/2021:

Dié t P v h s Thoi | Dong |Khéi | Pk Py
m | (°C) | (bar) | (m3/kg | (kJ/kg | (kJ/k gian dién luong | (bar) (bar)
) ) g.K) A) (kg)
1 -13 1,77 | 0,11 389,2 | 1,72 12:00 | 1,27 6 12,4 10,27
12:02 | 1,02 5,5 13,1 10,27
2 55 8,81 | 0,025 | 440,93 | 1,77
12:04 |1 52 13,44 | 10,27
3 35 8,81 | 0,0004 | 249,2 | 1,16
12:06 | 0,98 4,85 13,44 | 9,65
4 -13 1,77 | 0,0404 | 249,48 | 1,19
9 12:08 | 1,18 4,5 13,44 | 9,58
Dura bang thong sb trang thai nay, ta c6 thé 12:10 | 1.2 4,2 1323 944

theo dai hé thdng hoat dong.

III. THUC NGHIEM

Hé thng hoat dong nhu sau: Hoi (16ng)
duogc hut tir dau hat cia hé thong qua van tiét
luu (6ng mao) xudng ap suit (po, to); sau d6 qua
binh trao d6i nhiét ¢& dam bao hoi hoan toan,
hoi mbi chét tir (po, to) VE (po, th), roi vé may
nén, dugc nén 1én hoi qua nhiét ap suat pi. day
1én binh trao d6i nhiét rdi qua dan ngung tu,
ngung tu thanh 16ng hoan toan, va duoc thu vé
binh chura.

Bang 3.1 1a két qua thyc nghiém thiét
bi thu hdi gas R134A khi thu hoi 1ong. Qua
trinh thu hoi kha nhanh, trung binh khoang
0,18kg/ phut.

Bang 3.2 Két qua thuc nghiém thiét bi thu hoi
gas R134A khi thu hdi vao ngay 17/7/2021:

Trang | Thoi | Dong | Khéi | Py Po
thai gian | dién | lugng | (bar) | (bar)
A) | (kg

13:08 | 2,53 |42 11,17 | 10,75
13:10 | 1,38 | 4 14,2 | 10,68
Long | 13:12 | 1,23 | 3,6 14,48 | 10,41
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13:14 | 1,17 | 3.3 13,8 | 10,34
13:16 | 1,14 | 3,2 13,921 9,3
13:18 | 1 3,1 14,48 | 8,27
13:41 | 6 4,5 12,41 | 10,61
Hoi 13:44 10,95 |43 13,92 | 8,61
13:47 1 0,8 4,15 | 13,58 | 6,89
13:50 1 0,72 | 4 13,24 | 5,86
13:53 1 0,68 | 3.9 12,55 | 5,1
13:56 | 0,68 | 3.8 12,41 | 5,17

Bang 3.2 1a két qua thyc nghiém thiét bi
thu hoi gas R134A khi thu hdi 1ong va hoi. Ta
thdy rang, qua trinh thu hoi gas long dién ra
nhanh hon thu hdi gas dang hoi.

IV. KET LUAN

Qua nghién ctru trén, tac gia da tinh toan
thiét ké, ché tao thanh cong mo hinh thu hdi gas
v6i chi phi thip hon thi truong. Quaé trinh thu
hoi dién ra nhanh khi thu hdi gas dang long
(0,18kg/phut) va hoi (0,06kg/phut).

Tai Liéu Tham Khao

[1] Nguyén buc Loi, Hudéng dan thiét ké hé théng lanh, NXB Khoa hoc va k¥ thuat.
[2] L& Xuan Hoa, Giao trinh Ky thuat lanh.
[3] Lé Xuan Hoa, May nén va thiét bi hé théng lanh.

[4]http://kingtech.vn/thiet-bi-sua-chua-dieu-hoa/may-thu-hoi-gas-dieu-hoa-yellow-jacket-
95763a-k99.117.1372.html
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GIOI THIEU VE CONTROLLER AREA NETWORK (CAN) VA MOT SO
PHUONG PHAP TU KIEM TRA LOI

INTRODUCTION OF THE CONTROLLER AREA NETWORK (CAN) AND
SOME METHODS FOR ERROR SELF-CHECKING

Nguyén Quang Trii, Hoang Ngoc Tuin, Hoang Minh Thuén
Truong dai hoc Su pham Ky thudt TPHCM

TOM TAT

Xa héi ngay cang phat trién, cong nghé kj thudt é t6 cung véi dé da c6 nhitng bude thang tién
vieot bde, cdac hé théng trén 6 to voi nhitng bo phan co khi dan duwoc thay thé hodc hé tro bdng
nhitng thiét bi dién tir hién dai hon. Mang giao tiép CAN ra doi nhw mét hé qua tat yéu khong
nhitng d@é dép vmg nhu cau vé thoi gian thwe, chong nhiéu va han ché dwoc sé lwong ddy dan trén
0 t0, dwoc sw dung rong rai khong chi o linh viee 6 to ma con o cdac linh vue khac nhw tw dong hoa,
dung cu y khoa, ... Bai bdo nay dia trén nhitng Iy thuyét ma tac gia tim hiéu, tdp trung trinh bay vé
nguyén tic van hanh giita cdc node, sy phdn xir gittka cdc ID va mét s6 quy tdc ma mang CAN sie

dung dé kiém tra 16i..
Tir khéa: CAN; ID; node; kiém tra I6i.
1. GIOI THIEU

Mang giao tiép CAN 1a mang diéu khién
cuc bd trén 6 t6 dugc phat trién tir nhitng nam
1980, nhung phai dén nhitng nim dau cua thé
ki 21 thi CAN méi tré nén thinh hanh va xuét
hién & hau hét cac xe doi moi.

CAN 1a mét chuan giao tiép cho phép cac
module khac nhau va cic may tinh trén 6 t6
giao tiép dugc voi nhau. CAN thudng bao gom
2 day, CAN High (CAN H) va CAN Low
(CAN L), giup két ndi cac module voi nhau,
nho d6 viéce sira chira ciing rat don gian va tiét
kiém chi phi. Mdi thong diép truyén ra tir mot
node trén CAN déu c¢6 mirc wu tién khac nhau,
viéc xac dinh quyén wu tién dya trén ciu triic
khung dir liéu cia mang CAN. Cac node trén
mang CAN co thé nhan cung mdt dir liéu voi
su dong bo vé thoi gian va tiiy thude vao cau
hinh & mdi node dé xac dinh xem c6 can nhan
dir liéu d6 hay khong. Ngoai ra, CAN con cd
co ché phat hién 161 va node c6 thé ty dong ngit
khoi mang CAN néu 15i tir node d6 truyén di
xuat hién nhiéu 1an. Thong diép bi 16i c6 thé
truyén lai khi mang CAN trong, diéu nay giup
dam bao cac dit liéu truyén di s& khong bi mat.

Vi nhitng wu diém d6 thi mang CAN
dugc tin cdy va st dung rong rai khong chi & 6
t6 ma con ¢ nhiéu thiét bi hay cac linh vyc khac
nhu tau ngém, diéu khién tu dong, dung cu y
khoa,...

2. CAU TRUC VA CAC THANH PHAN
MANG CAN

2.1. Cac loai khung CAN (CAN frame)

Khung dir liéu (Data frame): La khung
mang dir liéu tor mot node truyén dir liéu dén
cac node nhan dir liu, gém mot vung dac biét
dé mang cac byte dit liéu.

Khung yéu cau (Remote frame): La khung
duogc truyén tir mot node bat ky dé yéu cau dir
liéu tr cac node khac, va khi nhan dugc yéu
cau do thi node dugc yéu ciu s& truyén dit liéu
trang ID d4 duoc yéu cau trong khung yéu cau.

Khung 16i (Error frame): La khung duoc
truyén tir bat ky node nao phat hién 13i tir mang
CAN.

Khung bao tran (Overload frame): Néu
mot node khéng thé xir 1y luong dit lidu qua
16n duogc giri vé, n6 s& giri khung bao tran dé
cac node khac khong giri thém dir lidu dén do.

Noi san Khoa Co Khi Pong Luc 2023

pAIR



Giao thirc CAN hién nay phd bién nhét c¢6
thé ké dén nhu CAN 2.0 va CAN FD, va khéc
biét giita cac phién ban nay nim trong ciu tric
cac khung. Trong d6, giao thitc CAN 2.0 dugc
cong bd lan dau voi toc do truyén tbi da la
1Mbps, truyén dugc ti da 8 byte.

Khung dit liéu va khung yéu ciu cua giao
thirc CAN 2.0 1a hai khung déc biét vi c6 vung
phén xur hay con goi 1a noi chtra ID cta khung.
Bai bao nay tap trung vao viéc phan tich khung
dir liéu va mdét vai su khac nhau cua nd véi
khung yéu ciu trong CAN 2.0, chung gdm hai
dinh dang khac nhau duogc phat trién & hai
phién ban:

- CAN 2.0A (Standard CAN): dinh dang
khung tiéu chuén gém 11 bit ID.

- CAN 2.0B (Extended CAN): dinh dang
khung mé rong gém 29 bit ID.

2.2. Céu triic mang CAN

Mang CAN gbm cac thanh phan co ban
sau:

Node 1
[stationd) | e

[ CAN_H
1200 1200

I CAN_L l Diga tn
din cudi

CANI

AN H

bus CAN Cau triie mit Node

Hinh 1. Cdu triic bus va node ciia mang CAN

- Day cép gém hai day riéng biét duoc
goi la CAN H (CAN High) va CAN L (CAN
Low). Tily vao mdi tmg dung ma hai dy nay
c6 thé 14 day xodn kép hay cap quang. Ngoai
ra, day cap con ¢ vo boc chéng nhidu, vo nay
duoc ndi dén mot dién ap tham khao hoac ndi
mass. Khi dir liéu duogc truyén trén bus, dién ap
trén CAN H va CAN L s& thay ddi, mirc logic
0/1 s€ duoc xac dinh can cur trén su chénh 1éch
(sai I¢ch) dién ap gitra CAN H va CAN L.

- DPién tro dau cudi cua duong day la
120Q.

- Node 12 mot thanh phan két ndi dén bus
CAN thong qua 2 day CAN H va CAN L,
thuong goi 1a cac module trén 6 to.

2.3. Tin hi¢u trén bus CAN

Trong giao thuc CAN:

- Mtrc dominant, nghia la "muc trdi" hay
"mtrc chiém wu thé", 1a mirc 0.

- Muec recessive, nghia la "muc 1dn" hay
"mirc 4n", 12 muc 1.

CAN H c6 muc dién ap 5V khi ¢ trang thai
nghi va s& dao dong tir 2.5V dén 3.5V khi dang
hoat dong. Luc nay, muc 3.5V dugc quy dinh
la mure trdi va 2.5V duoc quy dinh 1a murc 1an.
CAN L c6 mure dién &p OV khi ¢ trang thai nghi
va s& dao dong tir 1.5V dén 2.5V khi hoat
dong. Luac nay, mirc 1.5V dugc quy dinh Ia
muec trdi va 2.5V dugc quy dinh la mirc 1an.

Tin hifu Recessive Recessive

s0 trén Logic | Logic { Logic 1
I'N/RX

CAN_H

CAN_L 415V

Hinh 2. Murc dién ap trén‘dzm‘ng CAN Hva CAN L
khi truyen die liéu
Trang thai bus dua vao su sai 1éch dién ap
gitta CAN H va CAN L, va nho vao doé ta co
thé xéac dinh duge trang thai troi (muc 0) hay
trang thai lan (muc 1).

sai léch OV

. sailéch2v

Recessive; Dominant ; Recessive

Hinh 3. Xac dinh muc dién ap logic thong qua sy sai
léch gitta CAN L va CAN H
3. KHUNG DU LIEU TIEU CHUAN
Khung dir liéu tiéu chuan bao gém bay

ving bit khac nhau, mang duoc t6i da 8 byte
dir ligu.

11-Bit Identifier 0...8 Bytes Data CRC | ACK

mow
n =T

!
D |r0 | DLC
E

mom
wn-

Hinh 4. Khung dit liéu ciia khung tiéu chudn
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3.1. Ving bit dau (Start Of Frame Field)
Khoi dau khung 1a 1 bit 0 (bit SOF) dé
danh diu sy bit dau ciia mot khung dix liéu, tat
cd cac node s€ phai dong bd hoa dua vao bit
khoi dau nay.
Bus Khéng Tai i

—_

| Ving Phan Xt
SOF le—m—

Trang thai lan

Trang thai tré1

Hinh 5. Viing bdt dau
3.2. Vung phan xir (Arbitration Field)

Hay con goi véi tén ving xac dinh quyén
wu tién, bao gdm 12 bit:

- 11 bit ID: x4c dinh quyén wu tién cia ID,
ID CAN cang nho thi murc uu tién cang cao.

- 1 bit RTR: luén nam sau bit ID, dung dé
phan biét khung dir liéu (muc 0) hay khung yéu
cau (muc 1).

Bus Khong Téi | SOF | Ving Phin Xir | Vi Didu Khidn

Trang thai liin
1 I 0
Trang thai tré:

IMSB LSBE RTIR

11- bit idenifier 0 0

Hinh 6. Vung phan xur

san Tha 14 v chi lang nghe

o 0 1.0 0 10 Miit quyen wm tién
stan

+
sl e o & v ale ||o o1 Puge quyés uu tién

san Thu bl v chi ling nghe

[
1100 0 0 0|1 vj0|vf0 o1

Hinh 7. Minh hoa cho ID dwoc vu tién trén bus

Trong truong hop khung dir liéu va khung
yéu cdu ¢ cting mi ID dugc truyén di, khung
dir liéu s€ ludn duoc vu tién.

3.3.Ving diéu khién (Control field)

Gom 6 bit:

- 1 bit IDE: xac dinh khung dir liéu (muirc
0) hay khung yéu cau (mirc 1).

- 1 bit r0: bit du tri¥, c6 thé duoc st dung
trong tuong lai.

- 4 bit DLC (Data Length Code): quy dinh
sO byte dit liéu ma khung mang theo, c6 gia tri
(tinh theo sd thap phan) tir 0 dén 8. Vi vay
khong thé tranh khoi viéc khung khong chira
bat ky dit liéu nao (DLC=0).

Ving Phin X |

RIR |[IDE 10 DLC3DLC2DLC! DLCQ

Viing Didu Khién Vang Dir Liéu

Trang tha: lan

O'()

Trang thai tré1

Hinh 8. Viing diéu khién
3.4. Vung dir liéu (Data field)

Vung dit lidu c6 chiéu dai tir 0 dén 8 byte,
mang dir liéu ctia khung truyén. Ngoai ra, do
dai ctua Vung dir liéu phai tuong ung voi gia tri
DLC, néu khong thi khung 15i s& dugc truyén
di do dir liéu bi sai 1éch.

Vimg Didu Kluén

Vung Dit Ligu | Ving CRC

DLC
Trang thdi lan

Trang théi trd:

Hinh 9. Vung dir li¢u

3.5.Ving kiém tra 18i (Cyclic Redundancy

Check Field)

Hay con goi la ving CRC, gdm 16 bit:

- 15 bit CRC tuan tu, gia tri CRC s& ung
v&i mot phép chia da thire (chia bit nhi phan)

- 1 bit CRC DEL (con goi la go ngén cach
CRC): ludn la bit 1an, ngan cach vang CRC va
vung ngay sau no.

Ving Di Liéu Ving CRC | Ving ACK
. 75 DEL
Irang thai lan
15 — bit CRC code 1 0
Trang théi trdi

Hinh 10. Ving kiém tra 16i

3.6. Vung bao nhan (Acknowledge Field)

Con goi 1a vimg ACK, gbém 2 bit:

- 1 bit ACK: dung dé phan héi sy chinh
xac cua thong tin dugc nhan.

- 1 bit ACK DEL: lu6n 1a bit lan (mtrc 1),
c6 nhiém vu ngan cach vung ACK véi vung
lién ke.
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Ving ACK

Viing EOF

e
-

Ving CRC

DEL | ACK DEL

Trang thai lan

Trang tha1 tré1
Hinh 11. Vung bdo nhdn
3.7.Vung két thic (End Of Frame Field)
Vung két thiic bao gdbm 7 bit 1an (bit EOF)
c6 nhi¢m vy thong bao két thuc mot khung dir
lidu hodc khung yéu ciu.

Viing ACK Ving EOF IFS

DEL

I'rang thai lan

1 1

1 1 1 1 1 1

Trang thai trd1
Hinh 12. Ving két thiic
3.8. Khoang nghi cua bus
O khoang giita hai khung bat ky can ¢ it
nhat 3 bit ¢ trang thai 1an (mtc 1). Trang thai
nay s€ tiép tuc gitt néu khong cé node nao
muon truyén dir li¢u.

Viing EOF |

Khoang Nghi

| Bus Khong Tai

Trang thai lan

Trang thai tro1

Hinh 13. Khodng nghi ciia bus
4. KHUNG DU LIEU MO RONG

Khung mé rong, gdm 29 bit ID dwoc phat
trién dé cung cip kha ning thich timg cac giao
thirc truyén thong khac. Bé khung md rong
twong thich véi khung tiéu chudn can chia ID
thanh 2 phan: 11 bit co ban va 18 bit con lai.

-

no®

8
11-Bit ldentifier | R
R

mo -

R E
188itIdentifier |T [rf | ¢0 |DLC | 0. . ABytesData |CRC |ACK | O
R F

Hinh 14: Khung mo rong

Hau hét khung mo rong s& co cdu tric
giong khung tiéu chuan, mot vai sy khac biét &
vung phan xu (gom 32 bit) s€ dugc dua ra dudi
day:

- 11 bit ID dau tién 13 cac bit quan trong
nhét trong 29 bit ID.

- 1 bit SRR: ludn 1a bit lin (mic 1) dé
khung tiéu chudn luén dugc wu tién trong
truong hop phai phan xur gitra hai khung.

- 1 bit IDE: dung dé phan biét khung tiéu
chuén va khung mé rong.

- 18 bit ID mo rong 1a cac bit con lai gitip
dam bao tong chiéu dai 29 bit ID.

5. MQT SO PHUONG PHAP TU KIEM
TRA LOI

Kiém tra 18i 1a mot cach giap CAN dam
bao toan b dit liéu khong bi mat khi truyén di,
diéu nay gitp cho CAN rét dang tin cay.

5.1. Chén bit (Stuffing bit)

Chén bit cling dugc xem nhu mot phuong
phap kiém tra 18i trén mang CAN. Mét node
khi truyén dir liéu di s& chén mot bit trdi sau
nam bit lan lién tiép (va mdt bit 1an sau nam bit
troi lién tiép). Néu mot node phat hién thiy hon
nam bit lién tiép ¢ cung mot muc trdi hodc 1an,
no s& tao mot khung 15i trong lan truyén bit ké
tiép. Node nhan sau khi nhan duoc dir liéu sé
phuc hoi bang cach bo di nhing bit dwoc chén.
Vi du:

- Dit liéu can truyén: 0111111
- Dir li€u sau khi chén bit: 01111101
- Dir liéu sau khi nhan: 0111111

5.2.Kiém tra 13i bing thanh phan trong ciu
truc khung

Vung CRC 1a vung luon di kém véi moi
khung dir liéu dung dé kiém tra 16i. Céac bit
CRC cho phép kiém tra su chinh xac cua dit
liéu duoc truyén tinh tr bit SOF. O cac node
nhan ciing sé& tinh toan CRC va so sanh hai két
qué v6i nhau, néu gidng nhau thi di nhan ding
dit liéu tinh tir viing bat dau, nguoc lai 1a di co
16i. DPbi véi khung tiéu chuén, tong bit CRC
can tinh t6i da 1 83 bit. Luu y, mi kiém tra
CRC phu hop nhét vé6i cac khung ma chudi bit
duoc kiém tra co do dai dudi 127 bit. Ving di
liéu dugc dua vao tinh todn CRC (khéng bao
gdm céc bit dugc chén):

- Ving bat dau.
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- Vung phan xu.
- Ving diéu khién chi dbi v6i khung yéu
cau dir lidu.

- Ving dit liéu chi d6i v6i khung dit liéu.

Bit ACK ciing la mdt trong nhung bit dung
dé kiém tra xem khung duoc truyén c6 xuit
hién 156i hay khong. Node truyén s& dat bit nay
¢ gié tri 1an (muc 1), khi mot node nhan chinh
xac, day du thong tin (khong co 16i, tinh toan
CRC chinh x4c), n6 s& phan hdi lai node nhan
thong bang cach ghi dé 1én bit ACK 1 bit troi
(mtrc 0).

Ngoai nhitng phuong phép trén, kiém tra
khung ciing 12 mot cach kiém tra 1i giup dam
bao dir liéu duogc truyén di mét cach chinh xac.
Viéc xac dinh 16i nay dua vao cAu tric khung
clia cac ving c6 dinh nhu ving bat dau, ving
két thuc va cac bit DEL. Phuong phap chén bit
c6 thé giup cho day bit ban dau khong bj tring
lap véi nhitng ving ¢6 cau trac ¢b dinh (vi du
nhu 7 bit EOF: 1111111). Viéc str dung két hop
nhiéu phuong phap gitp cho CAN c6 kha ning
ti kiém tra va phat hién 15i hiéu qua.

6. KET LUAN

CAN la mot mang giao tiép rat phd bién
khong nhitng ¢ nganh cong nghé ky thuat 6 to
ma con & rat nhiéu linh vuc khéac. Bai bao da
gi6i thidu khai quat duoc tdm quan trong ciia
mang CAN, céc loai khung va céc phién ban
duogc phat trién theo thoi gian. Bén canh do, bai
bao con phan tich dugc ciu tric khung va

TAI LIEU THAM KHAO

nhitng phuong phép kiém tra 16i ma tiéu chuan
CAN duara.

Dua trén cac thong tin da tim hiéu, nhom
thyc hién da xay dung duoc mdé hinh thyuc
nghiém vé mang giao tiép CAN, thong qua hé
thong thong tin trén xe Toyota Vios 2012. Mo
hinh ¢6 thé sir dung tt cho hoat dong giang
day, gitip ngudi hoc hiéu rd hon vé mang CAN
cling nhu cach van hanh ctia no, tir 6 c¢6 thé
tim hiéu va phat trién thém su két ndi ciia mang
CAN véi nhitng hé thdng quan trong khac trén
o t0. Két qua thyc nghiém thu dugc phu hop
voi ly thuyét dugc dua ra va tuong dong voéi
thong s6 khao sat trén xe thyc té.

lNAfION ME

BEAM i~

3B R b
STl s £

@ e O

Hinh 15. M6 hinh * “Heé thong thong tin” trén xe Toyota
Vios 2012

.
LR ]
BATTERY

Hinh 16. Khung dir liéu tiéu chudn thu dwoc
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[4]. Mbedlabs Technosolutions, CAN Controller Area Network.
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NGHIEN CU'U VA THIET KE GIAO DIEN MODULE TRQ LY AO HE
THONG PIEU HOA O TO

Nguyén Vin Thanh Phic, Lé Dwong Chanh, Nguyén Thanh Tuyén
Truwong Pai hoc Sw pham Ky thudt Thanh phé Ho Chi Minh

TOM TAT

Muc tiéu dé tai 1a gitip nguoi 1ai xe co thé tuong tac vai tién nghi didu hoa 6 t6 bang viéc ra
1énh bang giong no6i véi dong thoi nguoi ding van c6 thé twong tac thong qua man hinh cam tng
trong trudng hop khong thé ra 1énh bang giong néi. Tir d6 giup tai xé c6 thé giam cac thao tac thi
cong (bang tay) vi cac tién nghi trén xe ciing nhu dam bao tim mat tai xé khong roi khoi tam
quan sat 1ai xe dé quan sat cac nit nhan tuong tac voi cac tién nghi. Dé tai sir dung phuong phap
nghién ctru co s 1y thuyét vé: didu khién va co cau chap hanh cta hé thong diéu hoa trén xe Toyota
Vios 2007, tro 1y 4o giao tiép hai chidu v&i ngudi ding sir dung méy tinh nhing Raspberry va diéu
khién co cu chap hanh sir dung vi diéu khién Arduino. Bén canh d6 st dung phuong phap thir
nghiém duoc sir dung dé kiém tra va danh gia cac co cau chap hanh thay thé va cudi cung 1a phuong
phap chay thyc nghiém trén xe dé danh gia muc tiéu dé ra. Két qua cho thdy module da dap tng
cac yéu cAu dat ra nhu sau: nhan dang da s6 cac cau lénh co ban tuong tac véi trg Iy 4o, ddm bao
thuc hién day du cac chirc néng nguyén ban cta h¢ théng diéu hoa, dam bao khéng chiém dién tich
trong xe, dam bao khong tiéu ton dong dién 16n. Tuy két qua dap ung cac yeu cdu dé ra nhung con
mdt s6 van d& han ché can cai tién nhu t6i wu s6 lwong vi diéu khién co cau chap hanh, nang cip
Vung nhan dang giong noi, can thi€p sau hon vao dién than xe thong qua glao thirc CAN...Céc cai
tién trén két hop v6i su quan tdm dau tu thi c6 thé thuong mai héa san pham Day la mot trong
nhitng dé tai can thiép va thay thé trén h¢ thong dién than xe nham gop phan gian tlep giam thiéu
tai nan giao thong. Bén canh dong gop trén dé tai con 1a tién dé gitp sinh vién c6 thé nghién ciru
sau hon va h¢ thong dién than xe nham gép phan nang cao chét luong k¥ su 6 t6 Viét Nam.

ABSTRACT

The topic’s objective is to help the driver interacts with the car air-conditioner system by
giving their voice to order, even though the user can interact through the touch screen in case the
voice command gets some troubles. Thus, the driver can reduce manual operations with the
amenities (by the handle) on the vehicle and ensure the users’ eyes do not leave the driver's view
to observe the buttons that interact with the amenities suspect. The topic uses a research method
on the theoretical, it’s about controlling and actuating the air conditioning system on Toyota Vios
2007, virtual assistants that communicate in two ways with users by using Raspberry embedded
computers and controlling actuators by using Arduino micro-controller. Besides, using the test
method to test and evaluate the alternative actuators and finally running method on the vehicle to
evaluate the goals. The results show that the module has met the following requirements:
recognizing the majority of basic commands to interact with the virtual assistant, ensuring full
implementation of the original functions of the air conditioning system, avoiding taking up space
in the car, and making sure not to consume large currents. Although the results answer the
requirements, there are still some limited issues that need to be improved such as optimizing the
number of actuator micro-controllers, upgrading the voice recognition area, and being able to go
deeper into electric vehicles through CAN protocol...The above improvements combined with

Noi san Khoa Co Khi Pong Luc 2023

208



investment companies can be used to commercialize the product. This is one of the projects that
can be constructed and replaced on the electric system to contribute to reducing traffic accidents.
In addition to the contribution to the topic, there is also a premise for students to be able to study
more deeply and use electrical systems to contribute to improving the quality of Vietnamese

automotive engineers.

Keywords: automobile virtual assistance, automobile air conditioning system

1. TONG QUAN

Hién nay khi nhic dén viéc so hitu mot
chiéc 6 t6 thi nguoi mua hudng dén hai van dé
d6 chinh 1 hé thdng tién nghi 6 t6 va hé thong
an toan lai xe. Cac hé théng tién nghi trén 6 t6
hién nay déu diéu khién thu cong (bang tay)
chi mot sb it tac vu 1a tu dong vi du nhu: auto
light, auto a/c, auto hold...nhung van phai diéu
chinh thii cong trude do. Pdi véi xe sir dung
hop s6 thuong thi nguoi dung phai sir dung ca
hai tay(mot tay lai mot tay dé chuyén s6) va
hai chan(mdt chan con va mdt chan cho ga va
phanh) dé diéu khién xe va ddi véi xe hop sb
ty dong thi it nhat sir dung mot chan(ga va
phanh) va hai tay(mot tay lai xe va moét tay
chuyén s6) dé diéu khién. Piéu d6 cho thay bo
ndo ching ta hoat dong va tap trung rat nhiéu
trong ltic 14i xe va két hop thém viéc ding tay
dé sir dung céc tién nghi trong luc l4i xe thi bo
ndo sé& bi chi phdi dan dén anh huong rat nhiéu
dén viéc mat tap trung dan dén nguy co tai nan
lac 1ai xe. Dat biét khi 14i xe thi nguoi 1ai
khuyén khong nén roi mat khoi tam quan sat
phia trudc qua 3 gidy dé dam bao kiém soat
dugc tinh hinh giao théng phia trudc. Van dé
con xau hon khi chay xe trén cao tbc véi toc
d0 rt cao va roi mat dé sir dung cac tién nghi
6 t 1a hét sirc nguy hiém.

Khi cong nghé khoa hoc ky thudt phat
trién ddc biét 1a cac cong nghé ty dong thong
minh dac biét 1a trg 1y 40. Trg 1y 4o ngoai giup
nguoi dung tra ctru thong tin mét cach nhanh
chong ma hién nay trg ly 4o con can thi¢p va
diéu khién cac thiét bi nguoi ding chinh xéc.

Vi cac 1y do d6 ma dé tai “Nghién ciru,
thiét ké va ché tao module trg 1y 4o hé théng
diéu hoa 6 t6” that sy can thiét dé giai quyét
van d& kép d6 1a vira dam bao tap trung lai xe
an toan va dap ung su tién nghi thong minh
trén 6 t6 thong qua giai phap diéu khién tac vu
trén diéu hoa 6 t6 bang giong noi trong luc lai
xe. Song song d6 dé tai giai quyét dugc van
néu nguoi ding khong thé ra 1énh bang giong
thi c¢6 thé hoan toan str dung cac thao tac tha
cong trén man hinh hién thi.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru co s 1y thuyét hé théng diéu
hoa trén 0 t6 thong qua tai li¢u. Muc dich cua
nghién ctru ndy nham hiéu dwgc nguyén ly
hoat dong ctia hé thong tir 46 dua ra giai phap
thay thé cic co cau chap hanh va can thiép
diéu khién. Nghién ctru vé trd 1y 4o giao tiép
hai chiéu bang giong néi thong qua sach béao
va ké thira tir cac cong trinh trude doll.
Nghién ctru vé giao dién tuong tac ngudi dung
thong qua cac cong cu duogc hd tro boi ngon
ngilr 14p trinh Python?!. Nghién ctru phuong
phap két hop trg Iy 40 va giao dién twong tac
nguoi ding vao didu khién hé thong didu hoa.

Phuong phap thir nghiém: Mot sé co
cau trén xe khong thé do dac dé tim ra thong
sO dé c6 thé thiét ké chinh xac nén nhém da
thir nghiém cac ban thiét ké tir d6 dua ra lya
chon phu hop véi co cau.

Phuong phap thuc nghiém: Lip rap
module trg 1y 40 va co cau diéu khién vao hé
théng diéu hoa 6 to dé chay thyc nghiém va
danh gia két qua.
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ARDUINO

RASPBERRY

ARDUINO Ludng 2: Ludng 1:
: CONTROL MAINSERIAL VOICE :
; y 7y :
E v >< L4 :
; POWER Luong 3. Ludéng giao dién]
: ARDUINO SHUTDOWN | " g N

Hinh 2. Luu d6 giai thuat giao tiép giita cac phan cimg

3. KET QUA

Ché 6 hién tai: huong
16 vao mit

Cym co ciu chip hanh
dicu chinh cic che do
hudng gio

Chié d§ hi¢n tai: huimg
£i6 vito xuong chin

Cym ¢o céu chiip hinh
ditu chinh céc ché do
hudmg gié

4

Hinh 3. Co cAu chap hanh dwoc diéu khiénvi  Hinh 4. Co cAu chip hanh dugc diéu khién vi

tri gi6 thoi vao mat

tri gi6 thoi xudng chan
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Mirc 46 gio 12 4

Hinh 6. Co cdu chap hanh diéu
Hinh 5. Co c4u chap hanh diéu khién quat mirc d6 4(HIGH)
khién quat murc d6 2

Hinh 7. Co céu thay thé cho co ciu nguyén ban phuc vu muc dich diéu khién

—] o | o,

Mainpy convertpy

; : Xiely xac dinh lénh

Bt : Giao dién | Outputll
man hinh ngwoi dung

X |

didukién |

diéu khién :

diéu ho A o

L ea i Output2 Thay 43i hién

thi giao dién

Hinh 8. Luu d6 giai thuat phan mém trg 1y a0
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Hién thi mirc d3 gié

Nit nhin ting
giam gié trén giao
dién ngudd dung

NGt nhiin thay ddi

e e W W N
,1—-2*

Nit nhin mé diéu Nt nh'm chon

DANG NGHE

-

Hién thi mirc d§ nhiét

Niit nhén tang/giam
nhiét trén giao dién
ngudi ding

Nut nha‘_m mé suol
kinh chian gié sau

Hién thi gié trong/ngoai

gio trong/ngoai

Hinh 9. Giao dién giao tiép ngudi ding

Qué trinh thuc nghiém duoc thu
nghiém 5 1an véi tat ca cac chuc nang trong
d6 o ca chirc ning vé giao tiép glong noi.
Sau 5 lan chay thuc nghiém cho thay céc két
qua sau:

Phan cimg gdm module tro 1y 4o va
cac co ciu chdp hanh hoat dong tdt sau
nhitng lan thir nghiém thi hoan toan khong
c6 hu hdéng, nhiét dd dam bao khong cao va
khong sinh nhiét & cac linh kién cong suét.
Do qua trinh chon linh kién c6 cong suét du
so voi tinh toan va do thuc nghiém.

Van dé ngudn dién cung cap cho
module khi hoat dong binh thuong tir 2A dén
2.5A.0 trang thai khong hoat dong thi tat ca
cac tai dién module duoc tit trir Arduino
nhén tin hi¢u tir cong tat may luoén hoat dong
va dong hoat dong rit nho chi vai trim
miliampe tuong duong nudi mot hop ECU
trén 6 t6. Module khi lip dit khong anh
hudng dén hé thong cung cap dién trén 6 1.
Néu 6 t6 dé 1au khong hoat dong thi phai nén
can nhéc viéc thay mot ic quy c6 dung luong
16n. Céc tai tiéu tén dong nhiéu d6 chinh 1a
Raspberry két hop vi LCD hién thi.

Giao di¢n man hinh hién thi & va vi
tri bd tri co tam nhin t6t cho tai xé hoic
ngudi diéu khién.

Vi tri bd tri co ciu chap hanh va hop
module hoan toan hop 1y khong anh huong
dén nguyén ban cia xe. So sanh kich thudc
giita toan bd co cdu chap hanh méi so véi
nguyén ban cua xe 1a khong chénh 1éch. Hop
diéu khién dugc bd tri trong khoang trudc

ghé phu va co cau chdp hanh mai bé tri phia
sau lap dat vi tri man hinh.

Tuy tro Iy 4o chua ap dung cong
nghé AI(tri tué nhan tao) nhung hé thng trg
1y 4o st dung bo nao logic nay da dap tng
hoan toan céac chire nang va vai tro ciia mot
hé thdng nguyén ban trén xe.

Két qua cua viéc nhan dang 1é€nh
ngudi ding hoan toan chip nhan dugc vi cac
1énh nguoi dung dua ra rit tryc quan va thu
vién Command.py cua nhom nghién cuu
hoat dong rét tot du chi 1a 1ap trinh véi giai
thudt thuin tay chua st dung cac cong cu
nang cao khac.

Co cdu chap hanh hé thdng dap tng
v6i tc d6 on dinh hoan toan twong mg vai
téc d6 dap tng cta hé thong nguyén ban.
Nhung vé téc d6 mo hé thdng thi tuong ddi
lau 1a 52 gidy. Con thoi gian tat hé thong thi
chap nhan duoc 13 16 giay.

Vé phan giao tiép giong noi thi hé
thong chi c6 thé giao tiép bang Tiéng Viét va
giong pho thong mién Nam va cac 1énh déu
lién quan dén hé thong diéu hoa. Kha niang
nhan dang chinh xac gan 90% phan con lai
do tiéng 16ng nén nhan dang sai. Du da c6
phuong phap khic phuc nhung chua thé day
du vi can co thoi gian thu thap du li¢u lién
quan dén ngdn ngir viing mién va tiéng 16ng
ving mién. Qué trinh thyc nghiém nhom
chua thir nghiém véi cac giong ving mién
khac nén khong c6 két qua vé phan thuo
nghi¢ém nay.
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4. KET LUAN

Y nghia khoa hoc: D¢ tai nghién ctru
trg 1y 4o trén hé théng diéu hoa 6 to da dua
ra dugc giai phap la két hop may tinh nhung,
vi diéu khién va can thlep ca hé thong dién
va co khi ctia xe dé g1an tlep giai quyet mot
phan nguyén nhan dan dén tai nan 6 to. Day
12 mot trong nhimng dé tai mai trong linh vuc
cong ngh¢ 6 td can thi¢p vao hé théng dién
than xe dé thay thé va nang cip céc tién nghi
trén 0 t0 trd nén thong minh tor d6 nguoi
dung it thao tic ma lai dé dang str dung.

Dong gop vé mat xa héi va kinh té:
Cai tién mot chiéc xe 0 t6 ca nhan thanh mot
nguoi trg ly hodc mot ngudi ban co thé glao
tiép voi nguoi dung 6 to bang giong noi de
su dung cac tién nghi 6 t6 la mot didu tat
yéu trong twong lai va can tién hanh hién
thuc hoa ¢ hién tai dé nguoi 1ai xe co thé tap
trung vao viéc lai xe ma khong phai phan

tam khi st dung tién nghi. V& mat kinh té,
dé tai nay c6 thé thuong mai hoa san pham
néu dugc dau tu bai ban cho timg dong xe va
duoc kiém nghiém trén thuc té. Boi vi lién
quan dén két cau xe va an toan hé thdng trén
Xe.

bong gop cho nghién ctru: Dé tai gop
phan 1am nén tang dang tin cay dé sinh vién
c6 thé thuc hanh sang tao, nghién ctru va mo
rong sang cac hé thong tién nghi 6 t6 khac
nham c6 thé hoan thién mot trg 1y 40 co thé
giup con nguoi sir dung céc tién nghi trén 6
t6 mot cach dé dang. Bén canh tao nén tang
cho sinh vién thi trong d@ tai nay d sir dung
nhiéu ngdn ngir lap trinh nhu Arduino va
Python tir 6 ¢6 thé phuc vu cho qua trinh
day hoc gitip sinh vién c6 thé ngay cang di
sau vao 1ap trinh nhing ung dung trén 0 to.
Diéu d6 1am nang cao chat lugng sinh vién
va gbp phan lam cho nén cong nghiép 6 to
Viét Nam phat trién.

TAI LIEU THAM KHAO
[1]T. Pant, trong Building a Virtual Assistant for Raspberry Pi, 2016, p. 95.

[2] “Tkinter PhotoImage — Displaying Images with Tkinter,”
https://coderslegacy.com/python/tkinter-photoimage/.
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GIOI THIEU PHUONG TRINH NAVIER-STOKES
NAVIER-STOKES EQUATIONS

Tran Thanh Tinh
Truong dai hoc Su pham Ky thudt TPHCM

TOM TAT

Phurong trinh Navier-Stokes déng vai tro nén tang trong tdt cd cdc linh vue lién quan dén leu chat,
né givp ich cho qud trinh tim hiéu va thiét ké hé thong. Thong thuong, phwong trinh Navier-Stokes
diege hiéu theo nghia rong, bao gom phwong trinh lién tuc, phwong trinh déng lwong, va phwong
trinh ndng heong. Ching xudt phdt tir cdc dinh ludt bdo toan khoi lu’O’ng dong hfong va nang
lwong twong ung. Cdc phuong trmh nay co dang dao ham rzeng tirng phan phi tuyén, chira c6 10i
gidi triee tiép trong truong hop tong quat. Tuy nhzen hiéu biét vé cdc phu’ong trinh nay s€é giup ich
cho qud trinh tiép cdn phmmg phap tinh todn sé trong co hoc heu chdt CFD. Bai viét sé gidi thiéu
cach thire dan ra dang tong qudt cia phwong trinh lién tuc, phuong trinh déng lwong, va phwong
trinh nang luong.

Tir khoa: phuong trinh Navier-Stokes; dinh ludt bdo toan, phwong trinh lién tuc; phuwong trinh
dong luong; phwong trinh nang luong.

ABSTRACT

The Navier-Stokes equation plays a fundamental role in all fields related to fluids, and helps in the
understanding and design of systems. Usually, the Navier-Stokes equation is understood in a broad sense,
including the continuity equation, the momentum equation, and the energy equation. They derive from the
laws of conservation of mass, momentum, and energy, respectively. These equations have the form of
partially nonlinear derivatives which have no direct solution in the general case. However, understanding
of these equations is helpful for the Computational Fluid Dynamics approach. The article will introduce
how to derive the general form of the continuity equation, the momentum equation, and the energy equation.

Keywords: Navier-Stokes equation; conservation, continuity equation, momentum equation;
energy equation.

1. GIOI THIEU 6ng, dong luu chét di qua cac vat thé, phuong

Duoc phat trién boi nha ky su, vat Iy nguoi uen, ...

Phap Claude-Louis Navier vao nam 1822 va
nha toan hoc, vat Iy ngudi Anh-Ai Len George
Gabriel Stokes trong khoang thoi gian 1842-
1850, phuong trinh Navier-Stokes dugc xem la
hon da tang va dong vai tro then chdt trong tat
ca cac nganh khoa hoc lién quan dén luu chat.
Phuong trinh Navier-Stokes dugc xdy dung
dya trén dinh luat bao toan dong lugng, nén co6
tén goi khéc la phuong trinh dong lugng, va
dugc ding dé mo ta cac hién twong thoi tiét,
dong hai luu, dong luu chét bén trong dudng

Phuong trinh Navier-Stokes ciing thuong
dugc dung v6i nghia rong hon bao gom:
phuong trinh lién tuc (dua trén dinh luat bao
toan khdi luong), phuong trinh dong luong
(dya trén dinh luat bao toan dong lugng), va
phuong trinh nidng luong (dya trén dinh luat
bao toan nang luong). Chung gitp ich rat nhidu
trong viéc tim hiéu va thiét ké rat nhidu hé
théng, vi du: may bay, 6 t0, y sinh, nang lugng,
diéu hoa, moi trudng, ...

Mac du phuong trinh Navier-Stokes dong
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vai trd nén tang va rat hitu ich trong rat nhiéu
linh vuc; tuy nhién no6 lai c6 dang phuong trinh
vi phén timg phan phi tuyén rat phic tap. Cho
dén thoi diém hién tai thé giGi van chua thé tim
ra dugc 101 gidi giai tich chinh x4c ctia phuong
trinh ndy cho trudng hop téng quat. Va phuong
trinh Navier-Stokes duogc xép vao nhom mot
trong bay bai toan thién nién ky véi gidi thudng
mot triéu d6 la My bodi Vién toan hoc Clay, My,
cho ngudi tim ra 10i giai tong quat cho phwong
trinh nay [1].

Nham lam tién d& dé dan ra 10i giai cho
nhirng truong hop don gian cia phuong trinh
Navier-Stokes, cling nhu chuén bi co so cho 101
giai xdp xi véi phuong phap giai sb
(Computational Fluid Dynamics - CFD), bai
viét nay s& gi6i thiéu cach din ra phuong trinh
Navier-Stokes tir cac dinh luat bao toan khdi
luong, dong lugng va nang lugng.

2. PINH LUAT BAO TOAN VA PHUONG
TRINH LIEN TUC

Phuong trinh Navier-Stokes dugc dan ra
tr cac dinh luat bao toan. Do d6 trude khi dan
ra phuong trinh, chiing ta can lam rd y nghia
cua khai niém bao toan. Khi xét mot thé tich V
bat ky, dugc c¢b dinh, dinh luat bao toan dugc
hiéu:

Sw thay doi theo thoi gian ciia dai heong a
trong thé tich V bang théng lwong cia a di qua
toan bo bé mdt S ciia thé tich V cong voi cdc
nguon (cé thé nguon dwong hodc am).

Vi du mot can phong c6 mot cdy nén dang
chay va mot x6 da lanh. Sy thay d6i nhiét do
(mét dang cua nang lugng) theo thoi gian cua
cin phong bang nhiét lugng trao ddi cua can
phong véi mdi truong xung quanh (thong qua
ctra, véch, tran, san), cong voi nguén nhiét do
cdy nén trong phong toa ra, trir b6t di nhiét
lwong do x6 da lanh trong phong hép thy.

Ap dung dinh luat bao toan cho trudng hop
khéi lwong m = J, pdV, ta dugc phuong
trinh lién tuc dang tich phan [2]

0 - -
—~J, pdV + ¢, p@-1)dS =0. (1)

S6 hang thir nhét chira dau tich phan thé tich,
trong khi s6 hang thir hai 13 tich phan trén toan
bd bé mit S cta thé tich V, vai 7 1a vector phép
tuyén ctia mat dS. Ap dung dinh 1y Gauss

[, V-ddv = ¢, a-nds, )

vGi d = pi, phuong trinh (1) dugc don gian
thanh phwong trinh lién tuc dang vi phan

2+ V- (pid) = 0. 3)
Phuong trinh (3) ciing c¢6 thé duge dan ra khi
sir dung khai trién chudi Taylor cho thé tich
kiém soat dV vdi canh dx, dy, dz.

Vi V-(pi) =pV-u+u-Vp, nén
phuong trinh (3) c¢6 thé duoc viét lai dudi dang

Dp .
E+p|7 u=020, 4)

v6i dao ham toan phan % = % +u-v.
Phuong trinh (1,3,4) chinh 1a nhiing dang tong

quat cua phuong trinh lién tuc.
3. PHUONG TRINH PONG LUQNG
Ap dung dinh luat bao toan cho trudng hop
dong lugng mii = [, pidV, ta dugc phuong
trinh dong luong

bl N s -
Efv pudv + ¢, pu(i-n)dsS =Y F.(5)

Véi pu(d-n)dS 1a dong luwong qua mat dS
trong mot don vi thoi gian. V& phai phuong
trinh (5) 1a céac lyc tac dung, bao g@)m lue khoi
va luc mat. Luc khéi ﬁV do trong truong duoc
xac dinh boi

Fy =, pgav. (6)

Lyc mat Fs = §. & - AdS, (7)

Oxx Oxy Oxz
v6i tensor Ung sudt & = (ny Oyy 0yz>.
Ozx Ozy Ozz
Thé phuong trinh (6, 7) vao phuong trinh (5),
va ap dung dinh 1y Gauss dé chuyén tich phan
mat thanh tich phan thé tich, ta dwoc phuong
trinh Cauchy
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a — —— - =

5 (P + V- (puu) = pg+V-3. (8)

Tensor tng suit & co thé dugc biéu dién
boi

§=—pl+7, )

voip la ap sudt thuy tinh, I 12 tensor don Vi, va

Tex Txy Txz

T= (Tyx Tyy Tyz) la tensor ting suét nhot.
Tzx Tzy Tzz

Trong truong hop luu chit Newton, cac thanh

phan cua tensor ing suat nhét c6 thé viét dudi

dang

véi u 1a @ nhét dong luc hoc, A = §u 1a do
1néui=j

, la ky hié
Onéui#j a Ky fieu

l'lh(,)'t thl:l' hai, 611 :{

Kronecker, D;; = 1<% + %) la cac thanh
2 ax]' 0x;
phan cua tensor chuyén vi D.
Thay phuong trinh (9, 10) vao phuong
trinh (8), ta dugc phuong trinh Navier-Stokes
0 —> ——
o5 (P + V- (puni) =

=pG+V-(-pl)+V-T (11)
Str dung cac phép bién d6i thong dung, phuong
trinh (11) viét theo cac phuong x, y, z sé& la

Du, a 1 d —
p—E=pgx— 5o uV Uy + o (V- 1)

Du _ ap 1 d vy
pD—ty—pgy—E+u|72uy+§u£(\7 u)
Duy, ad 1 d —
p—ZE=pgs— 5 +uVu, +opu— (VW)

Két hop ca ba phuong trinh trén s& dugc dang
khéc cua phuong trinh Navier-Stokes

DU oU | » -\
pE—p(E-i-u-Vu) =

= pg —Vp +uvVii+ v (V) (12)
Phuong trinh (12) chinh 14 dang tong quat cua
phuong trinh Navier-Stokes va khong thé giai

+pfy U+V-(F-0)  (15)

tryc tiép bang phuong phap giai tich. Cac
truong hop don gidn ctia phuong trinh nay bao
gdm: dong chay 6n dinh, dong chay khong nén
dugc, dong chay khong nhét, dong chay khong
xody. Chi tiét ctia cac truong hop don gian nay
s& duogc dé cap trong mot bai viét khac.
4. PHUONG TRINH NANG LUQNG

Téng ning luong E trén mot don vi khoi
luong dugce dinh nghia E = e + % |1|?. Trong
dé e = ¢, T 1a ndi nang trén mot don vi khéi
lwong, véi c, 1a nhiét dung riéng dang tich, T
1a nhiét do. Va §|ﬁ|2 = %(u,% +ud +u?) la
dong nang trén mdt don vi khdi lugng. Do do,
tong ning luong bén trong thé tich V s& 1a
fv pE dV. Ap dung dinh luét bao toan cho dai

lugng nang lugng [, pE dV, ta dugc phuong
trinh nang luong

2 [, pEdV =Ti; + 11, +

+[, Quav + ¢ (Qs-7)dS (13)

Trong d6 théng luong do ddi luu I, =
— . pE(d - 1)dS; thong lugng do khuéch tan
theo dinh luat Fourier I1,, = gﬁs VT - 1dS, voi
I' 14 hé s6 dan nhiét; ngudn thé tich Q, = p fV .
i; ngudn mit Qg = —pi + 7 - 1. Thé cac biéu
thirc trén vo phuong trinh (13) va 4p dung dinh
ly Gauss dé chuyén tich phan mat thanh tich
phan thé tich, phuong trinh ning luong (13)
dugc viét thanh

opE

at

+V - (TVT) + pfy -G+ V- (T- %) (14)

+ V- (pEu) = -V - (pu) +

Hodc dudi dang

22— 7))+ V- (IVT) +

Dt

Str dung phuong trinh (15) va cdc quan h¢ E =

1 ,
e+5u2, e=c, T, u* =uf +us+uzZ, taco
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thé dan ra phuong trinh ning luong dudi dang
aT
E.

5. KET LUAN

Dang tong quat clia cac phuong trinh lién tuc,
phuong trinh Navier-Stokes, phuong trinh
ning luong da duoc dan ra tir cac dinh luat bao
toan khdi lwong, dong lwong va ning luong
tuong tng. C6 nam phuong trinh (1 lién tuc, 3
dong luong, 1 ndng lugng), tuy nhién c6 tdi squ
bién can giai bao gdm: khéi lwong riéng p; ba
thanh phan van toc u,, Uy, Uy AP sudt p; va
nhiét 46 T. Do d6 thong thuong can sit dung
thém phuong trinh khi ly tuéng p = pRT.

Hé phuong trinh trén khong thé giai truc
tiép dé cho ra 1oi giai giai tich trong trudong hop
tong quat. Thong thuong hé phwong trinh dao
ham riéng phi tuyén nay s& dugc xap xi thanh
hé phuong trinh tuyén tinh va giai lap dé cho
ra két qua théng qua phuong phap CFD.

LOI CAM ON Cam on TS. Rémi
Manceau (PH Pau, Phap), GS. Jacque Borée
(PH ENSMA, Phap), GS. Wookryol Hwang
(PH Gyeongsang, Han Qudc) di c6 nhiing
budi thao luan hitu ich.

TAI LIEU THAM KHAO
[1] https://www.claymath.org/millennium-problems truy cap ngay 21/01/2023.
[2] Tran Thanh Tinh, Bai giang Co hoc heu chdt irng dung, 2022.
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NGHIEN CUU, CHE TAO MAY CHAN POAN CAM TAY CHO MOT SO
DONG XE THONG DUNG

Lé Quang Vii, Nguyén Tuin Kiét, Phan Vin Nhut
Truong dai hoc Su pham Ky thudt TP.HCM

TOM TAT

Bai bdo nay trinh bay két qua nghién civu, ché tao mdy chan dodn cam tay. N6 ding
mot bo vi xur [y va mang CAN trén xe dé thue hién cac chir nang doc cdc thong $6 hién hanh
ciia xe, doc cdc md 16i ma xe dang mdc phdi va xéa cdc ma 16i d6. Khi két néi véi cong
OBD-II trén xe thi mady bat dau nhén céc dir liéu ma xe gui ve, sau do tién hanh loc dir liéu
dé c6 cac div liéu can thiét. Tir cdc dir liu da loc, tién hanh ma héa ching dé dwoc cdc
thong s6 va ma 16i dé hién thi 1én man hinh mdy chdan dodn.

Tir khéa: Mdy chan dodn cam tay; OBD-II; CAN Bus, Data

xac va tiét kiém. Do d6 nhém huéng toi
viée co thé tyu thiét 1ap mot cong cu dé co
thé tu minh kiém tra dugc chiéc xe véi cac

1. PAT VAN PE

Vi sy phat trién cua nudc ta hi¢n nay

viéc so hitu 6 t6 riéng 14 mot nhu cau thiét
yéu ddi véi mdi gia dinh trong thoi ky hoi
nhap. Chinh vi 1€ d6 lugng ti€u thu cac loai
xe 0 t0 tur cac hang trong va ngoai nudc da
ngdy mot ting cao. Pong nghia véi viéc
phat trién d6 13 nhu cau cham soc, theo dai
va chan doan tinh trang xe cia minh. Song
v6i nhitng nhu cau thiét yéu nay 1 nhiing
mong mudn tim toi ap dung cac ky thuat
tién tién vao viéc bao dudng, stra chira dé
cong tac bao dudng, stra chita dugc chinh

muc ti€u nhu hién thi cac dir liéu cua xe
cling nhu doc c4c 161 ma xe minh mac phai.

2. THIET KE, THI CONG MO HINH
MAY CHAN POAN

2.1.Vung diéu Khién va vung dir liéu

Pé thiét ké may chan doan, dau tién
nhom nghién clru tip trung giao tiép véi
mang CAN ¢ ving diéu khién (ID) va ving
dit liéu cua tin nhin nhan vé véi cac yéu cau
theo tiéu chuan OBD-II

OBD2 frame
#bytes Mode PID A B C D (Unused)
(e.g.03) | (eg.41) | (eg.0D) | (eg.32) | (e.g.AA) | (e.g.AA) | (eg. AA) | (e.g. AA)
CAN data

Hinh 1. Ving diéu khién va viing dir liéu

Ving diéu khién (CAN ID) dugc sir dung dé phan biét giita “Request Massages” (ID
7DF) va “Response Massages” (ID 7E8 dén 7EF). Bytes cho biét d6 dai cua dir liéu tin
nhén, c6 thé tir 3 — 6. Mode cho biét tin nhin dang & ché d6 nao. PID md ta dia chi cua
node, mdi node s& duoc quy dinh tai mot dia chi khac nhau. Cac byte con lai dung dé giai
ma céc tin nhén.
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Mode (HEX) |Mb ta

01 Hién thi dit liéu hién tai

02 Hién thi dit liéu khung déng bing

03 Hién thi mé 16i da heu triv

04 Xoa ma Ioi va gid tri da heu

05 Céc két qua kiém tra, gicm sat cam bién oxy

06 Cdic két qua kiém tra, gicam sat céc thanh phan/hé théng khac
07 Hién thi mé 16i dang ché xie Y trong chu ki l4i xe cudi cing
08 Kiém tra hoat dong ciia céc thanh phan/hé théng trén xe

09 Yeu cau thong tin xe

04 Hién thi céc ma 16i @ xudt hién (dd xéa)

Hinh 2. Cdc ché do cua may chan doan

2.2. Thiét ké thuit toan doc dir liéu va
doc mi 16i

Khi nhan dugc tin nhan CAN tir cong
OBD-II, can loc dit liéu bang mot bo loc
CAN, b0 loc nay c6 nhi¢m vu loc cac tin
nhan c6 ID tir 7E8 dén 7EF.

set_mask_filt()
AN.init_Mask(®,

AN. init_Filt(e,
AN.init_Filt(1,

Ox7FC);
Ox7E8);
Ox7E8);

AN.init_Mask(1,
AN.init_Filt(2,
AN.init Filt(3,
AN.init Filt(4,
AN.init_Filt(5,

Ox7FC);
Ox7E8);
Ox7E8);
Ox7E8);
Ox7E8);

Hinh 3. Bé loc tin nhan CAN

Sau khi loc tin nhdn CAN ta thu duoc
cac tin nhan theo diing yéu ciu cia minh,
dua trén bang 1 dé biét tin nhin CAN
dang giri vé & ché do nao. Tiép dén 1a PID
ta dya vao tiéu chuan OBD-II, mdi thong
s6 déu c6 mot PID riéng, vi du PID = 04

1a thong so tinh toan tai dong co, 05 1a
nhiét d lam mat cta dong co, ....

Cac Mode va cac PID c6 thé duoc
chinh nho vao mot ham yéu ciu, ham
nay yéu cau tin nhan CAN truyén vé &
ché do nao (doc dit liéu hoic doc ma 16i),
néu & ché do doc dit liéu nd yéu ciu
thong s6 ma nhém mudn léy, con lai tin
nhin CAN s& tra vé cac ma 1i.

CAN_Send( mode,

f (mode == @x01) {

8] = {ex02, mode, PID, ©, ©, 0, @
MsgBuf (CAN_ID PID, @, 8, tmp);

tmp[8] = {Ox01, mode, €, @, @, @,
gBuf(CAN_ID PID, &, 8, tmp);

Hinh 4. Ham yéu cau tin nhan CAN

Cudi ciing dé c6 dugc cac théng sb can
thiét hodc cac ma 13i hién hanh trén xe,
nhom tién hanh ma héa cac byte tir byte
thit 3 dén byte tht 6 (byte thir 7 khong st
dung) ctuia khung dir liéu.
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0x3 0z4l 0x4 0x6E 0x0 0x0 0x0
0x3 0x41 0x5 0x7D 0x0 0x0 0x0
0x3 0x41 0x6 0x7F 0x0 0x0 0x0
0x3 0x4 0x7 0x77 0x0 0x0 0x0
0x4 0x41 0xC 0xD 0x70 0x0 0x0
0x3 0x41 0xD 0x0 0x0 0x0 0x0
0x3 0x41 OxE 0x86 0x0 0x0 0x0
0x3 0x41 0xF 0x64 0x0 0x0 0x0
0x3 0x4 0x11 0x2D 0x0 0x0 0x0

Engine Load 43,14 %
Engine coolant temperature : 85 *C
Short term fuel trim - Bank 1 0%

Long term fuel trim - Bank 1 :-7%

REM : 860 V/ph
Vehicle speed : 0 Km/h
Timing Advance $ 3%
Intake air temperature 1 60 *C
Throttle position : 17,65 %

Hinh 5. Dit liéu hién hanh cua xe sau khi giai ma

Duya trén cong thirc da c6, nhom tién
hanh giai ma dir liéu thé thu dugc cac
thong s6 ciia xe nhu engine load, engine
coolant temperature, short/long term fuel
trim — bank 1, RPM, ....

Pé thu duwoc ma 16i trén xe, nhom tiép
tuc giai ma tin nhén tir ché do doc ma 13i
(mode 3). O ché d6 doc ma 15i, mdi tin
nhan truyén veé t6i da 2 ma 18i, byte 3 va 4
tra vé 1 ma 15i va ma con lai duoc byte 5
va 6 tra vé.

Get data from id: OX7ES8

0x4 0x43 | 0x2 0x01 | 0x02

0x0

0x0 0x0 P0O102

Hinh 6. Ma [6i cua xe sau khi giai ma

2.3. Thiét ké phan cirng ciia may
chan doan
Phéan cting bao gém nhiing linh kién
sau: CAN MCP2515, Arduino
Mega2560, Micro SD card module TF

SPI, man hinh HMI UART 2.8”, module
ha ap LM2596. Dua trén céc linh ki¢n va
datasheet ctia chung, nhom tién hanh vé
so d6 nguyén 1y cia may chan doan va tir
so d0 nguyén 1y do trién khai v& mach
PCB dé tién hanh in mach.
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[
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RST JeeseT
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GND

GND
T e

Ekg
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CS SD

L
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Ek) -

&
w30
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w
CERA y

L2596 HMIUART
4 G
+5V ATRx
_y—Hvin voutf2—" :27‘3 TR
g fas ~nnL4  GND 1 5%
onp —=GND GNDF=— H
PDY v
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of2—pt —vee
o— S AN [ GND CANL
L "ol GD_21cs CAN_L 2 CaN
o—8- .o CS_4150 S
o2 _CAN_H SO_3 15 CAN_H}-B CAN H
oL o L—215cK
o263 SCK_LlINT
2 INT
OCF_L__GBD
I;W'cro SC_card
e85 = CS_SD
SCK 2 SCK
mos1 3 L_sI
MisO 4 | __so
VCC 5 =5V
GND & GND

Hinh 7. So d6 mach nguyén Iy
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Hinh 8. Mach PCB va mach hoan chinh sau thi cong

3. Tién hanh thyc nghiém KIA Morning AT 2011 va duoc két qua
nhu hinh duéi, tuy nhién cic thong sé
chua dugc chinh xac hoan toan, sau do
nhém tién hanh chinh sira lai 1am tron sé.

Trudce khi thuc nghiém trén xe, nhém
da tién hanh thyc hién trén mo hinh xe

Hinh 9. Két qua thuc nghiém trén mé hinh xe KIA Morning
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Sau khi d3 chinh stra lai, nhom tién
hanh trén xe Toyota Vios va thu dugc két
qua nhu trén man hinh taplo xe hién thi,
d6ng thoi nhom ciing sir dung song song

v6i mot may chan doan Gscan2 dé kiém
ching d6 chinh x4c clia may chuan doan
nhom thiét ké va thu duge két qua giéng
may chan doan Gscan2.

Hinh 10. Doc dit liéu hién hanh trén xe Toyota Vios

Pé tién hanh ché d6 doc ma 16i, nhom
nghién ctru da tién hanh tao 10i tai cam

S ==
Y I 96B2ai(s)
—~ 3 ——— -

bién Iuu lugng khi nap (MAF), sau d6 tién
hanh dung may chan doan dé doc 13i.

S . = Y
YV N 4682a0(S)  BE
-~ 3 p— -

Hinh 5. Tao md 16i va doc ma 16i trén xe T oyota Vios

4. Két luan

Viéc tao ra dugc mdy chan doan cho
mot s6 dong xe co ban dugc hoan thanh vi
da giai quyét duoc van dé doc dir lidu va
doc ma 16i hién hanh trén xe. Tuy nhién,
nhém con mot sé han ché nhu mot sb

dong xe doi cao khi gan may nhom thiét
ké chi doc duoc cac thong sé hién hanh,
con han ché vé tinh thim my. Nhung
trong tuong lai, nhoém nghién ctru s€ nang
cép, cai thién dé co6 thé chan doan duoc
trén hét cac dong xe va ting cao tinh thAm
my cua may.
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Khoa Co khi Pong luc dugc xay dung dé tré thanh mot trung tdm dao tao dai hoc, sau dai hoc chét lugng
cao, nghién ctru phat trién va tng dung cac linh vuc khoa hoc - cong nghé c6 lién quan dén cac nganh nghé
chinh ctia Khoa. Cung cép nguén nhan luyc va cac san phém khoa hoc chat lugng cao trong linh vuc co khi,
nang luong tai tao, co khi dong luc, cong nghé k¥ thuat 6 t6, nhiét — dién lanh cho xa hdi.
Phat trién quy md, da dang nganh nghé va trinh d¢ dao dap tmg cac nhu cau ctia xa hoi.
Xay dung mdt moi truong day va hoc hi¢n dai, mang dén cho sinh vién céc diéu kién hoc tap va nghién ctru
t6t nhat.
Chu dong va tich cuc hoi nhap quéc té trong céac linh vuc dao tao va nghién ctru khoa hoc.
Phuong cham (motto) hanh dong ctia Khoa Co khi Pong lyc:

“CHAT LUQNG - SANG TAO — HQI NHAP”
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