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TOM TAT

Bai bdo giéi thiéu mot kiéu xe gd’n may lai dwge cdi tién tiv xe gan mdy hiéu Attila ddi 2002
da qua sw dung Tdc gia dimg vi diéu khién dé dzeu khién dong co dién DC cong sudt 400W
hoat ddng phéi hop véi dong co xang va cung truyén moment quay dén banh sau ciia xe. Hai
binh accu 12V-14Ah mdc néi tiép nhau sé cdp dién cho dong co dién. Hai binh nay luén dwoc
nap day tir mdy phat dién ciia xe khi dong co xdang hoat dong Trong suot qud trinh hoat dong
dién ap binh accu, cwong do dong dién cdp cho hé thong diéu khién va dong co dién luén dwoc
vi dleu khién kiém tra, xir 1y nham bao vé accu va toan bg hé thong khéong bi hir hong. Sau khi
tién hanh thiét ké va ché tao hé thong diéu khién, tdc gia da dwa vao thir nghiém thuc té. Két
qua cho thdy cdc thiét bi lam viéc dam bao an toan, ddp vmg dwoc cdc yéu cau dé ra. Qua thir
nghiém, chi phi nhién liéu giam tir 10% dén 18%, nong do HC giam tir 18% dén 50%, nong do
CO giam tir 10% dén 40% (tiry tieng ché do toc dg khdc nhau) so véi ché dg xe chi chay bang
dong co xang.

ABSTRACT

The article presents a type of hybrid motorcycle improved from a used scooter Attila 2002.
The author has used microcontroller to control a DC electric motor with the power of 400W that
works in collaboration with the gasoline engine and the torque transmitted to the rear wheels of
the vehicle. Each of two 12V-14A4h battery connected in series will supply power to the electric
motor. These two are always charged by the generator of the vehicle when the gas engine
operates. During accumulator's charging operation, current is provided to the control system
and electric motor is always checked by microcontrollers and processors in order to protect
the accumulator as well as to make sure the entire system is not damaged. After designing and
manufacturing the control system, the author has put it into the actual test. The results showed
that the device worked safely and met all the requirements. Through the test compared with
mode with only the gas engine, fuel costs decreased by 10% to 18%, HC density decreased by
18% to 50%, the concentration of CO decreased by 10% to 40%, which depend on different
speed mode.

I. GIOI THIEU

Hién nay, xe gin may la phuong tién giao ~ dang dugc chu y va phat trién.\ Mot s6 nude
thong pho bién cua nguoi dan Viét Nam, boi  trén thé gidi da san xuat ra nhiéu xe gin may
no dugc danh gia cao & mirc do linh hoat ca4  lai m'?lu ma dgp. Trong nu”(')’c, dé tai “Thiét ké
nhan. Thé nhung, trong bdi canh nhién liéu hé thong truyén dong xe gdn may lai” ctia bao
hoa thach ngay cang can kiét va tinh hinh Trong Cuong [’l], da nghién ctru cai tao va lap
6 nhiém moi truong do xe may tao ra ngay rap thém h¢ thong truyén dong tir mot dong co
cang cao, ngudi ta dd dung nhiéu bién phap dién DC dé cung phoi hgp moment quay véi
dé tiét kiém nhién liéu va gidm thiéu chit thii ddng co xang dan dong banh xe sau trén xe
do chiing tao ra. Trong d6, ngudn dong luc lai  Attila doi 2002. Toan b hé thong truyén dong
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dugc thiét ké 1a mot cum chi tiét roi, c6 thé
lap rap d& dang vao xe mdy. Dé tai “Nghién
ctru, thiét ké, lap dat dong co lai trén xe gin
may”ctia Pham Qudc Phong [4], duoc ap
dung trén xe Wave, & tdc d6 40 km/h trd 1én,
dong co xang hoat dong, ¢ tde do thép hon
40 km/h, dong co dién hoat dong. Thiét ké hé
thdng diéu khién bang vi diéu khién st dung
phan mém AVR dé diéu khién dong co dién
hoat dong phdi hop véi dong co xang va cliing
truyén moment quay cho banh sau cua xe,
nham tiét kiém nhién liéu va giam phét thai
khi lam 6 nhiém méi truong 1a muc dich cia
nghién curu nay.

II. CAU TAO VA NGUYEN LY HOAT
PONG

1. CAu tao va nguyén Iy hoat dong ciia hé
thong truyen luc tir dong co dién dén banh
xe

DPong co xing dan dong truc tiép banh xe
sau. Dong co dién khi duoc vi diéu khién cép
dién tir 2 binh accu 12V méc ndi tiép nhau, sé
truyén moment quay dén banh sau thong qua
hop truyén dong. Day 1a kiéu phdi hop truyén
dong Trong dd, dong co Xang dong vai tro 1a
ngudn niang luong truyén moment chinh, con
dong co dién chi dong vai tro ho tro.

Dong co
xang Biénh xe¢ sau

=1 T

Hé thing
truyén ding

Dong co dign ):E !

Khdp | chidu

14T

Hinh1: So d6 khdi co cdu truyén dong cua
dong co dién [1]
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Hinh 2: So d6 khoi co cau truyén dong cua

dong co dién sau khi lap rap [1]

Loai dong co dién su dung trong b6 truyén
dong lai 1a dong co dién mot chidu (DC). Cong
suét phat ra: 400W; dién 4p st dung: 85 V; tdc
dd cuc dai: 2.500 v/p; dong ti€u thu khong tai:
5,8A; dong tiéu thu cuc dai: 40A; moment cuc
dai phat ra: 12Nm; moment lién tuc: 1,70Nm.

2. Ciu tao va nguyén Iy lam viéc ciia hé
thong diéu khién

Vi ¢6 hai ngudn ning luong tir dong co
xing va dong co dién cung dan dong banh sau
cua xe tai cung thoi diém. Do do, dé hai nguén
nang luong nay lam viéc ciing nhau thi toc do
ctia banh xe va toc d6 cua dong co dién phai
bang nhau (vi ti s6 truyén tir dong co dién dén
banh xe la 1 :1).

a. So d0 to chirc hé thong diéu khién

*CAu tao

- Accu cung cdp nguodn cho khdi mach vi
diéu khién, mach diéu khién dong co dién.

- Pong co dién 1dy ngudn hoat dong tir
mach diéu khién dong co dién.

- Chip vi diéu khién atmega32 duoc nudi
v6i mue dién ap 5v va duoc cap tir khdi ngudn
chuyén d6i dién ap accu thanh dién ap 5v,
duoc tich hop sin trén mach vi diéu khién.
-Nguén nudi cac cam bién sé& dugc cip tir
mach vi diéu khién v6i muc dién 4p 13 5v.
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Hinh 3: So db t6 chuic hé thong diéu khién

*Nguyén ly hoat dong

- Khi banh xe quay, cam bién toc do banh xe
s€ gui tin hi¢u vé mach vi diéu khién. Mach vi
diéu khién bt ddu xuét tin hiéu PWM truyén
dén mach diéu khién dong co dién, dicu khién
dong co dién quay theo toc do cua banh xe.
-Cam bién toc d dong co dién giri tin hi¢u hoi
tiép vé mach vi diéu khién dé vi diéu khién
nhan biét duoc tdc do dong co dién quay
chinh xac khong. Tur dé diéu chinh xuét lai
xung PWM.

-Cam bién do cuong d6 dong dién dung dé
kiém tra cuong do dong dién cia mach diéu

khién dong co dién va dong co dién, bao vé vi
diéu khién, nhdm muc dich bao vé mach diéu
khién dong co dién va dong co dién, tranh
truong hop qué dong bi chdy. Khi cuong do
dong dién qua 16n vuot muc cho phép thi vi
diéu khién s& ngit ché do diéu khién dong co
dién. Bong co dién ngung hoat dong

-Gi4 tri dién &p accu dugc mach vi diéu khién
lién tuc kiém tra. Khi gié tri dién ap accu qua
thap khong du yéu cau ( < 18V ) thi mach vi
diéu khién s& tat ché do diéu khién dong co
dién. Bong co dién ngung hoat dong.

b. So @6 nguyén ly tirng by phin

*Khéi vi diéu khién:
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Hinh 4: So d6 nguyén Iy mach MCU (micro controller unit)

1.Vi diéu khién Atmega32

2. LCD_16x2 hién thi

3.Piéu khién PWM
*Khdi Driver:

PWM
J10
2
1 -
CON2
MASS

4 Nhan tin hiéu tir cam bién
5.Doc gia tri dién ap accu

D1
1N4007 J2

T Motor

=i
IRF3205

SR

Hinh 5: So @ nguyén ly Driver diéu khién dong co

- Khi vi diéu khién khong diéu xung PWM,
khong c¢6 dong qua Oppto PC817, T1 ngit,
Mosfet IRF3205 khong duoc kich, dién ap
cuc S bang khong. Motor khong hoat dong

- Khi vi diéu khién diéu xung PWM, c6 dong
qua Oppto PC817, T2 dan, Mosfet IRF3205
dugc kich va dan, dién ap cuc S gan bang dién
ap nguon (12V), motor quay

- Khi vi diéu khién ngit PWM dot ngot, motor

ngat dot ngdt, xuat hién stc dién dong tu cam
¢6 chiéu ngugc voi dong dién, lam cho dién
thé gitra 2 dau Mosfet ting cao, néu vuot qua
murc gidi han cho phép lam héong Mosfet. D1
c6 nhiém vu dép strc dién dong tu cam.

- Do Mosfet dugc diéu khién béng tin hiéu
PWM, tirc 1a Mosfet dang & ché d6 chuyén
mirc logic (déng => ngit va nguoc lai).Tai
day Mosfet lam viéc ¢ ché do khuéch dai,
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nghia 1a ndi tré6 Mosfet tang cao. Thoi gian
xay ra khuéch dai rat ngin nhung ciing anh
huong mot phan dén sy néng 1én ciia Mosfet.

Vi vay gin dién tro R1 dé xa khi Mosfet ngit.
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Hinh 6: a) So d6 nguyén ly mach chuyén doi
tin hiu xung sin thanh xung vuong

b) So d6 nguyén Iy mach kiém tra cuong do
dong dién qua dong co dién

- Nguyén ly mach chuyén d6i tin hié¢u xung

sin thanh xung vudng:

Dya vao ché d6 so sanh ciia Opamp
LM358, ta xét nhanh 1 cua cam bién banh xe:
n6 so sanh tin hi¢u dién 4p V+ trén cau phan
ap R1,R6 va dién 4p V- trén cau phan 4p gitta
R2,D3. Pién ap V- thay d6i khi dién ap tir cam
bién dién tir chuyén pha. Ta c6 2 trudng hop

*Khoi chuyén d6i tin hi€u tir xung sin thanh
xung vuong va mach kiém tra dong dién qua

dong co dién.
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V-> V+=> Vout = 0V, nguoc lai V- < V+=>
Vout =Vcc = 5V. Nhu vay dién &p ngd ra s€ la
muc 0V va 5V.

Tuong tu nhu trén, tin hi¢u cam bién tc d6
dong co dién ciing chuyén tir xung sin thanh
xung vudng.

- Pé do cuong do dong dién, st dung
cam bién do dong IC ACS 756SCA dua
trén hiéu tng Hall. Vout thay ddi tuyén tinh
theo su thay dbi dong dién Ip dugc 1y mau

to Motor.

c. Luwu dd thuit toan
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KHAI BAO TIEN XU LY

!

KHOT TAO ADC: INTERRUPT; TIMER: PWM:

I}

POC DU LIEU TU INTO; INT1: ADC2:

TINH TOAN RA BIEN AP VA
CUGNG DO DONG BIEN

TINH TOAN RA SO VONG
QUAY CUA BANH XE VA

MOTOR
&

HIEN THI MAN HINH LCD

P

DIEN AP <18V: CUONG PO
DONG DPIEN =154

YES
=

SO SANH TOC PO QUAY CUA
BANH XE VGI TOC PO QUAY
CUAMOTOR

NGAT TIN HIEU PWM
KHONG CHO MOTOR

PIEU CHINH XUNG PWM
SAO CHO TOC PO PONG
COPHU HQP VGOI TOC PO
QUAY CUA BANH XF

Hinh 7: Luu dd thuét toan diéu khién

Khai bao tién xir Iy dé sir dung cac ham cia
thu vién duoc cung cép san, khai bao céc kiéu
dir liéu cho bién dé str dung cac bién nay trong
chuong trinh. Khoi tao cac chirc nang ADC,
INTERRUPT, TIMER, PWM, LCD bing
cach thiét 14p bit cia cac thanh ghi trong vi
diéu khién. Céc chirc ning nay dugc st dung
dé diéu khién cac thiét bi ngoai vi va nhan dit
liéu tir cac thiét bi ngoai vi vao vi diéu khién.
Tir d6 vi diéu khién s& xtr 1y, tinh toan cac di
liéu dugc nhan tir thiét bj ngoai vi. Sau d6 hién
thi cac thong s6 yéu cau 1én man hinh LCD.
Cac dit liéu duoc doc vao vi diéu khién s&
duoc xu 1i va so sanh véi diéu kién do nguoi
1ap trinh dat ra. Dya vao d6 vi diéu khién s&
dua ra tin hiéu diéu khién thiét bi ngoai vi sao
cho chinh x4c, ding v6i yéu cau dit ra.

I1I. THU'C NGHIEM

Sau khi thiét ké va ché tao xong hé thong
diéu khién, tién hanh thir nghiém kiém tra
toan bo hé théng. Két qua cho thiy xe hoat
dong tdt & ché do lai. Binh accu, cac vi mach
dién tt duge bao vé tdt. Mach sac binh accu
hoat dong tdt.

1. Kiém tra xe chay trén dwong va so
sanh chi phi nhién li¢u

Quang duong chay thir nghiém S = 20
km, Q Ia lugng nhién liu ti€u hao trén quang
duong S. Muc ti€u hao nhién liéu trén quang
duong 100km: q=——2 22

) 5
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Béng 1: So sanh chi phi nhién liéu ¢ hai ché do lai va khong lai

Téc d Chi phi nhién li¢u trung binh trén Luong nhién ‘
TT | duytriVv | 9uang dudng 100km - q(Lit/100km) liéu giam 1'T3 18 ghlef)l/
. 1€u giam %
1 3042 2.78 23 0.48 17.27
2 40+2 2.57 2.1 0.47 18.29
3 50+2 3.13 2.72 0.41 13.1
4 6042 3.28 2.93 0.35 10.6

PO THI PAC TiNH TIEU HAO NHIEN LIEU
q (1it/100km)

r 3

3.28
3.13
2.93
2.78
272

2.57
2.3

[
[a—

: Ché d6 khong lai

B8]

: Ché do lai

gy s

v

[¥5)
[}

40 50 60 V (km/h)

Hinh 8: D6 thi dic tinh tiéu hao nhién liéu
Két luan: Trén cung mdt loai duong, murc ti€u hao nhién li€u khi chay xe & ché d6 lai giam 17%
-18% (toc do 30 km/h - 40 km/h), gidm 10% - 13% ( toc d§ 50km/h -60km/h).
2. Kiém tra va so sanh ndng do khi xa

Bang 2: So sanh thanh phan khi thai & hai ché d¢ lai va khong lai

T Tlflfl /‘;‘-’ Thlfl‘l‘ihﬂll’;a“ kﬁgzgdl‘-; .| Chédlai | Giam | Tilg %
| 30 ppm vol HC 1590.33 | 943.66 | 646.67 | 40.66
% vol CO 7.53 6.69 084 | 1115
, i ppm vol HC 1513 740.67 | 77233 | 51.04
% vol CO 9.28 5.68 3.6 38.79
5 s ppm vol HC 1675.67 | 1361.67 | 314 18.74
% vol CO 8.52 5.97 255 | 29.92
A 60 ppm vol HC 1824.00 | 148533 | 338.67 | 18.57
% vol CO 8.24 4.96 328 | 39.81
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Két luin: Qua bang so sanh trén ta thy &
cung mot ché do, khi chay ¢ ché d¢ lai thanh
phan khi thai giam so v6i xe chay ¢ ché do
khong lai. Cy thé: Nong d6 ppm vol HC & tdc
d6 ~ 30 -40 (km/h) giam tir 40% dén 50 %,
§ toe dd ~50-60 (km/h) giam khoang 18 %.
Nong dd % vol CO giam tir 10% dén 40% tuy
ting ché do toc do.

IV. KET LUAN

Dé tai “Thiét ké hé thong diéu khién xe gin
may lai” da giai quyét duoc cac van dé sau:

- Ung dung vi diéu khién dé diéu khién
dong co dién hoat dong phéi hop véi dong co
xdng va cung truyén moment quay dén banh
sau clia xe gan may ciing nhu diéu khién viéc
kiém tra, xur ly dién 4p binh accu, cuong do

TAI LIEU THAM KHAO
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dong dién cép cho mach cong suit, nham bao
v¢ binh accu, mach vi dién tu va dong co dién.

- Két qua thir nghiém cho thdy & ché d6 xe
lai chi phi nhién liéu va nong d6 CO, HC giam
di mot lugng dang ké.

- Loai xe ndy rat phu hop khi chay trong
thanh phd, khu vuc dong dan cu ciing nhu
vung ven thanh phd boi né phat huy hiéu qua
rd rét & toe do 30-40 km/h.

Tuy nhién, vi dé tai chi cai tién tir xe gin
may da c6 san va xe da qua str dung nén khong
dat vé my thuat. Cac chi tiéu thir nghiém vé
chi phi nhién li¢u va khi thai chi dung lai &
muc do so sanh khi xe lam viéc & hai ché do.
Do khéng c6 bang thir xe may nén trong phan
thir nghiém con gap nhiéu han ché.
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