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TOM TAT
Hién nay, xe may vdn la phuwong tién giao thdng chi yéu va phé bién ¢ cac quac gia
Chdu A dac biét 1a Viét Nam. Nhu cau si dung xe may ngay cang nhiéu vi si tién loi va phu
hop Véi tai chinh cia nguwoi dan, theo thei gian thi ngusn nhién liéu hod thach ngay cang can
Kiét, do @6 nhu cau cap thiét dat ra cho cac nha nghién ciru dé la lam sao cdi tién mét céch cé
hiéu qud vira dam bao tinh kinh té, ki thudr va méi trwong. C6 nhiéu cach cdi tién dac tinh
dong co, trong do bao gom cdi tién hé thdng danh hira. Bdng cach si dyng phan mém thiét ké
CATIA va phan mém ANSYS Fluent két hop véi phan mem Matlab nghién cuu du dodn chinh
xac hieu sudt dong co, hi¢u qua cong sudt va hiéu qud vé chi phi. Bdi bdo da sir dung phan
mém CATIA 3D dé thiét ké cac hé thong co ban trén dong co xe mdy Honda Future FI 125¢cc,
md phong qud trinh danh lira Laser — khi md phong diwoc cho déng co 1 xy lanh thi ta c6 thé
mo phong hé théng danh lira Laser cho nhiéu xy lanh, ddy la hé thong danh lira méi nhat
trong tdt ca cac hé thong danh lira trén dong co dot trong. Tir dé, so sanh dong co ding h¢
thong danh hra Laser voi hé thong danh lira ciia cac thé hé trude dé. Phan mém Matlab ding
dé tinh toan cong sudt, md men xodn, suat tiéu hao nhién li¢u, khoi liong khi nap, khéi lirong
khi chay, ndng heong tia lira, tinh hiéu qud vé hé théng ddanh lira méi nhdt — hé thong danh
liza Laser.

Tir khod: déng co; hé thong danh Iira Laser; cong suat; phan mém ANSYS Fluent; phan mém
Matlab.

ABSTRACT

Nowadays, motorbike is a main and popular transport in Asia countries that includes
Vietnam. The demand for motorcycles is increasing, because of the convenient and affordable
transport for the people, over time, the fossil fuel source is increasingly depleted, due to
increasing demand. Researchers find the methods that improve engine performance,
efficiency and economy fuel consumption, technology and environment. There are many ways
to improve engine performance, including improved ignition systems. By using CATIA design
and ANSYS Fluent software in conjunction with Matlab software, the research predicts the
engine efficiency accurately and efficiency power and cost—effectively. In this paper, the
researchers will use CATIA 3D design software to design the basic system on the Honda
Future FI 125cc engine. Simulating the Laser ignition system process combustion when
simulating single cylinder engine then can simulate Laser ignition system for multiple
cylinders. The Laser ignition latest ignition system in all other ignition systems. From there,
compared to efficiency between Laser ignition system and conventional ignition system.
Matlab software is used to calculate power, torque, BSFC, intake air mas, MFB, ignition
energy, efficiency of the latest ignition system — the Laser ignition system.

Keywords: engine; Laser ignition system; power; ANSYS software; Matlab software.
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1. GIOI THIEU

Hién nay, c¢6 nhiéu céng trinh nghién ctu
dé nang cao dic tinh cua dong co xdng, nhiéu
nha nghién ctu 6 to da tién hanh cai tién cac
hé thong, trong d6 khong thé khong ké dén
viéc cai tién h¢ thong danh lwa. Cai tién hé
thdng danh lira bang céch thay thé cac phuong
phap danh lira khac, nhiéu dé tai co dé cap dén
hé thong danh Itra siéu tu, hé thong danh Iira
lai. Trong bai bao nay nghién ctu vé dic tinh
cua dong co xang khi ding hé théng danh lira
Laser. Mullet [1] clng cong su da nghién cuiu
anh husng cac thong s6 Laser chi ra uu diém
cua hé thong danh lira Laser (LIS) so véi hé
thong danh Ita cudng buc (SIS), d6 1a hiéu
qua chay cta dong co va vi tri dat tia Laser la
bat ky & vi tri ndo trong budng dét chir khdng
phai 12 ¢6 dinh nhu hé thdng danh lira truyén
thdng. Bai Vi, hé thong danh lira cudng bic
thi vi tri bu — gi 1a ¢6 dinh, dién cuc nho ra va
c6 han ché vé sy dap tit cac ion tir dién cyc
trung tdm phéng ra dién cuc bia, dan dén tia
lra tai vi tri bu — gi s& yéu. Nghién cau gan
day trong viéc sitr dung hé thong danh lira
bang Laser (LIS) dé dbt chay hdn hop nhién
ligu khong khi trong dong co dét trong (ICE)
da cho thay c6 nhiéu lgi thé tiém ning so véi
hé théng danh Itra cudng buac (SIS): giam phéat
thai, dong co hoat dong on dinh hon va toc do
cam chirng tt hon. Yasar [2] da tién hanh md
phong hé thong danh lta Laser thdng qua
phuong phap mé phong CFD, t&c gia da dua
ra phuong trinh trang thai EOS (Equation of
State) va néu lén ban chat cua co ché hinh
thanh tia Laser. Nhém nghién ctru ding dau la
Liedl cung cong su [3] da nghién ctu mo
phong sb cua hé théng danh lira Laser trong
diéu kién méi trudng khéac nhau. Viéc nghién
ctru ndy nham muc dich dé danh gia cac thong
s6 khi ting dung thyc té trén dong co & nhiing
truong hop chiu anh huong khac nhau trong
budng d6t (4p suit, nhiét do). Dearden va
Shenton [4] da nghién ctru qua trinh danh Itra
Laser tng dung trén dong co phun xang tryc
tiép (GDI), Peters [5] dd nghién cau tinh da
vat ly cua tia Laser ddi véi nhién liéu duoc
ding trén dong co ddt trong. Puli va Kumar
[6] d4 phén tich wu diém cua hé théng danh
lra Laser so véi hé théng danh lira cudng buc.

Phan mém Matlab/ Simulink duoc ding
dé mé hinh héa va mé phong qué trinh sinh
cong cua dong co khi dung hé théng danh lira
cudng bic va hé théng danh lira Laser. D6 1a
phan mém chi dao dwoc ung dung trong bai
b&o nay. Phan mém ANSYS Fluent duoc sir
dung d&& md phong CFD, két qua vé hé sb
xoay I6¢c doc va xoay léc ngang s€ la thong
sb diu vao dé tinh hai hé s6 a va m c6 anh
huong dén qué trinh chay:
a=5h+ 0,1 Rst.exp(Rst - 2) (l)
m= 2+ 0,4. Rst.exp(Rst - 2) (2)
Trong d6: Re 12 tong hé sé xody 16¢ doc va
ngang. Khi c6 duoc hai hé sb nay ta s& tinh
duoc théng s6 y anh huang cia qua trinh chay.

Thong sé y chiu anh huéng cua nhiéu
yéu t6: phan khdi luong nhién liéu bi chay,
g6c quay cua truc khuyu khi bat dau danh lua
dé dot chay nhién liéu. Quan trong hon 1a anh
huong caa xody l6c doc va ngang théng qua
2 thong s6 a, m duogc ude lwong qua mo hinh
chay Wiebe function:

dx;) LM+ 0-0

Y=@= ( 0) exp(- a(

om+1 3
0. Cao ™) (3)

Qué trinh chdy va nha nhlet lién quan
dén cong suat dong co. Qua trinh nha nhiét
cua dong co duge dic trung boi téc do chay,
khdi lwong nhién liéu bi chay y, nhiét trj caa
nhién liéu Quv va khéi lugng nhién liéu trén
1 chu ky ms theo cdng thure sau [7]:

thr
40 = ¥.(Quy )My (4)

Trong qua trinh chay thi s€ c6 nhiét
luong toa ra va qua trinh truyen nhiét. Hai
yéu té nay c6 anh huong 16n dén qua trinh
chay cua dong co theo cong thurc sau:

ﬁz—ygd—v+ 7_1(tht _ thrj 5)
do Vdo V do do

Bén canh d6, thong sb thé tich 1a mot ham
s theo géc quay cua truc khuyu dong co:

Va(0) =

Vq: Thé tich ciia xy lanh (m?3).
Vei: Thé tich phan 16m xy lanh (m°).

(1 cos)+V,, (6)
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Ning luong danh lira cua hé théng danh
lta cudng buc (SIS) va hé thdng danh lira
Laser (LIS) la yéu t6 anh huong dén toc do
chay va san pham chay cua dong co. Déi V6i
dong co dung hé thdng danh ltra cudng bic
thi c6 nhuoc diém 1a tia lta s& yéu khi chay &
tbc do cao (phu thudc vao dong dién ngt),
con ning luong cia dong co dung hé théng
danh ltra Laser thi cd kha nang dap ttng moi
ché @6 hoat dong, chi can phan b lai nang
lugng cua céc tia Laser. Nang lugng phu
thuoc vao Is ngudong mat do nang lugng khi
phan rd (Breakdown Power Density
Threshold) va ngudng ning lugng dé tao ra
tia Laser Es. Ching c6 mdi lién hé sau: [8]

= ™

Trong do:
R: Ban kinh cua tia Laser sau khi di qua tiéu
diém, R:l.gz% v6i f 14 tieu cy, d 12 ban

kinh cua tia, Eg la nang luong phén ré cua tia
Laser.

Tia Laser ban chat la song dién tur
(Electromagnetic Wave) va c¢6 nang lugng
danh lira la:

E.s =1,94x10" /1, (8)

Ning luong danh lira cia hé thong danh
ltra cudng bac phu thudc nhiéu vao yéu 6, dic
biét 1a qua trinh ngit dién & cudn so cap va thoi
gian ting truong cua dong dién thir cap, do
chinh la thoi gian ngam dién “dwell”: [9]

fy
Ing :%(1_e Tl] ©)

Trong do:

Uiz Hiéu dién thé ngoai cung cip (ic quy)
R1: Bién tro cia cudn so cap, Ri= (0,5 — 1,0)
[€2], dién tro trong cang nho thi bd bin ¢o gia
thanh dit.

Li: D6 tu cam cua cudn so cap, Li= (0,1 —
5,0).10° [H]. Thuc té L= 0,62.107 [H], vi L1
tang cao qua s€ lam giam Ing va gy tia lua
dién & tiép diém.

2. MO HINH HOA VA MO PHONG
2.1 Céc thoéng s dau vao

Quéa trinh xody 16c doc it nhiéu anh
huong dén mat do hoa khi tap trung tai vi tri
dat tia Laser, chi s6 xody l6c nay tap trung
vao cudi ky nén, diéu do6 ching to 1a qua
trinh hoa tron cua hoa khi nap 1 tét. Khi hoa
tron tbt, chi can chiéu xung tia Laser vao
trong budng d6t thi hoa khi d& bbc chay,
thanh phan xody 16c ngang (Tumble) gia tri
cuc dai 1 1,35. Va hé sb xoay lc tong cong
la: 4,05.

Thong s6 két cau cua dong co 1a mot
thong sé ky thuat quan trong dé tién hanh
thiét 1ap md phong duogc dinh nghia trong
bang 1.

Bdng 1. Thong sé co ban cia dong co

Thong sé Giatri | Pon vi

Thé tich cong tac 125 cc

Ty s6 nén 9,3 --

Do dai thanh truyén 101,5 mm
Duong kinh xy lanh 52,4 mm
Bén kinh truc khuyu 28,95 mm
S6 xu pap 2 -

Puong kinh ¢6 nap khi 23,2 mm
D0 nang xu pap nap 0,2 mm
b0 nang xu pap xa 0.2 mm

Bén canh do6, cac thong sé anh huong
dén qué trinh chay chinh 1a céc théng sb caa
hé thong danh lira. C nhiing théng sé quan
trong nay dé tién hanh thiét lap vao trong
phan mém Matlab/Simulink tir d6 tinh toan,
du doan dac tinh cta dong co.

Bdng 2. Théng sé hé thong danh lira Laser.

Thong sé Giatri | Pon vi
Budc song Laser 266 nm
Nang lugng Laser 0,4 mJ/xung
Cong suat xung Laser 2,67 KW
Tiéu cy thiu kinh 350 mm
Puong kinh thau kinh 10 mm
Hé sé dich chuyén Wien | 2,9.10° | m.K
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Dé so sanh dic tinh cua dong co dung hé
théng danh lira Laser va dong co dung hé
thng danh lira cudng buc thi ta phai co cac
thong s6 dau vao cua hé thong danh lua
cudng birc dé mo hinh hda va mé phong.

Bdng 3. Thong sé hé thong danh lira cwdng

bizc.

Théng so Giatri | Ponvi
Do tu cam cudn so cap | 0,62.10° H
Dién tré cudn so cap 0,5 Ohm
S6 vong day quan cuon | 350 vong
so cap
S6 vong day quan cuon | 19000 | vong
thar cap
Hiéu suat danh lira 80 %
Pién dung cuén so cap | 0,7.10°8 F
Pién dung cuon thacap | 10710 F

Sau khi c6 céc théng sé dau vao ta tién
hanh mé hinh hoa tai cac vi tri nhu: dwong
6ng nap, qua trinh chay va sinh cong. Bang
viéc thiét 1ap cac ham tinh toan trong phan
mém Matlab/ Simulink.

2.2 M0 hinh hoa va md phéng tai duwong
ong nap

a0 P Goc md budm ga

Mao —

Gée mér budm ga Téc a5 dong co

Mé hinh hoa duwirng éng nap

/

sh wong quay cla dbng co RPM - Rad/s
(Vong/phat)

Hinh 1. M& hinh héa tgi dirong ong nap.

Trong khdi mé hinh héa duong ong nap
n6 chia nhiéu khéi (Subsystem) nho, mdi
khdi SubSystem nho chinh la cac ham, céac
khi cong thic, cac khdi tinh toan. Viéc lién
két giira cac khéi nay duoc thuc hién bai cac
duong ndi line ndi lai vai nhau va ching cé
méi lién hé toan hoc d6 1a cac théng sb nhu:
thé tich cong tac cua xy lanh, nhiét do tai
duong 6ng nap, duong kinh buém ga, duong
Kinh tru ga,...

x
Buding kinh tru ga
.x
Buang kinh buem ga
"
D2 A Dign tich
Cos{u)
Goo mé buom ga
cos{u(1)+u(2))
Radian Cos

Hinh 2. Mgt khéi Subsystem dé tinh toan
dién tich buom ga.

Luu lwong caa moi chit nap vao tuy
thugc vao pothé hién cho ap suat méi truong,
Pmap suat ng gop hat, » chi s nén da bién
trung binh va khong thé khéng ké dén do 1a
dién tich than buém ga.

A,: dién tich than buom ga (m?), la mot ham
cua vi tri buom ga. Vi thé A, duoc tinh bang
phuong trinh sau: [10]

1 1 1

275 212 2 277

A(#’):—d—D~ 1—[1) 2+d'—D 1- d COS(%) D—sm 1 1—[51 2
2 D 2 D COS((/)0+(p) 2 D

1
2 22
—D—-COS((pOW)-sinfl N d cos(¢p) (10)
2 cos(gp) D cos(gy+¢)
- .‘3.,
Géc mé budm ga L""‘”‘““"““’
dag nap Pm (bar) i qua canh buom ga i theri gia
> e -
Bmga_’\il
| midot Input (gi) mdal ireng xy lanh (gis) |—e- » 1)
Mao
(2 ——{Nistisec) Ap sultrn i dng nap P o)
Tée 45 ddng oo Ong gép nap

Hinh 3. Khoi Subsystem trong mé hinh hoa
tal duwong ong nap.

Khéi luong khong khi di qua canh buém
ga dugc md hinh héa cu thé nhu hinh 3, Voi
cac thong s dau vao la goc m¢ canh busm
ga, &p suat trong dudng éng gop nap, &p suat
Khi troi.
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Sau khi m6 hinh hoa va md phong tai
duong dng nap voi cac ham tinh toan trong
Matlab/ Simulink ta s& c6 duoc khéi lwong
khi nap vao trong dong co dung hé théng
danh lira Laser va hé thong danh lLira cudng
brc nhu hinh 4.

7r

mmmm— K héi lrong khi nap vao trong xy lanh dung SIS
|| mmmm—Khsi lwgng khi nap vao trong xy lanh diing LIS
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Hinh 4. Khéi lirong khi ngp LIS va SIS.

Khéi lugng khi nap vao trong dong co
c6 gié tri tang dan theo tuyén tinh khi ting s6
vong quay truc khuyu dong co, nghia 1a khi
tang sO vong quay truc kKhuyu thi budém ga
phai mo 16n, khi buém ga me I6n thi Tugng
gi6 di vao trong xy lanh cang nhiéu. Tur d6
thi hinh 4, néu cuing téc d6 s vong quay caa
truc khuyu va cung vi tri géc buém ga thi
khdi lugng khdng khi nap vao dong co khi
dung hé théng danh lira Laser ludn Ién hon
khdi luong khong khi nap vao trong xy lanh
khi ding hé thdng danh lira cudng, chimng to
mot diéu rang: qua trinh nap cua dong co
dung hé théng danh lra Laser 12 t6i wu hon,
luong khong khi nap nhiéu hon nén hiéu suat
nap 1a 16n. S¢ di, didu d6 xay ra 1a vi dbi Voi
hé théng danh lira Laser hoa khi chay triét
dé, vi hoa khi chay triét dé va thai sach nén
khong con lwong khi sét chiém ché trong
khong gian budng dét. Nhu vay, khéi luong
nap vao trong Xy lanh ciing danh gia phan
nao vé dau ra cong suit caa mot dong co,
viéc cai tién hé théng danh lra ciing gop
phan anh hudng dén luong khi nap.

2.3 M6 hinh hoa va mé phéng qua trinh chay

Qua trinh chay duoc xay dung trén nhiéu
yéu té, tuc 1a xay dung trén cac ham toén hoc
c6 tinh chat lién hé véi nhau dya trén ly
thuyét chay cua dong co d6t trong. So do
khéi caa qué trinh chay véi thong sé dau vao
chinh 1a khéi lwong khdng khi nap vao trong

xy lanh dong co, khdi lugng khong khi nay
da dugc tinh toan dua vao khdi M6 hinh héa
duong 6ng nap di tinh trudc d6. G6c quay
truc khuyu dong co ciing 1a mot théng sé dau
vao. Dau ra chinh 1a mé men chi thi cta dong
co. Hiéu sb gitta md men chi thi va mé men
ma sat chinh la mé men c6 ich.

Luong nhiét truyén di 1a mot yéu té ma
ta quan tdm, néu luong nhiét truyén cho cac
chi tiét thanh xy lanh qué nhiéu thi s& anh
hudng dén céc ky chay tiép theo, né chiu anh
huong cua mot chudi cac théng sb dau vao
nhu: Ap suat trong long xy lanh, nhiét do
thanh xy lanh, nhiét d6 khéi khi khi chay,
dién tich bé mat caa budng dot va duoc md
hinh héa bang ham Fcn trong Matlab.

Ap suét trong xy lanh
Tg

Nhigt d khi chay
2

Van 1 goc (Rad/s) i) T

A »] dQnyido

i
Dién tich if j budng dét daiK
:

Tw

Hinh 5. M6 hinh lwong nhiét truyén di trong
thanh xy lanh.

Ning luong dénh lira ciing phan nao noi
1én duoc hiéu qua chay cia mot dong co, néu
ning lugng dua 16n thi qua trinh chay dién ra
hoan hao, hoa khi chdy hoan toan va sinh
cong I6n, it gay 0 nhiém moi trudng. Ning
luong danh Iua cua hé théng déanh lira cudng
birc phu thudc nhidu vao cac yéu té, dac biét
la qua trinh ngat dong dién ¢ cudn so cap va
thoi gian tang truong cua dong dién thu cap,
d6 chinh 1a thoi gian ngam dién “dwell”.

10014 Db thj nang lwgng danh Itra dién dung va danh Itra dién cam
14 - T T ™ T T T T T T

100.12

=)
S

100.08 -

100.06

mm— Nng Iwong dnh Iiva dign dung va dien cém [m.] |

» 100.04

Nang lwong danh Iika Wp=WL+WC [mJ]

100.02

100

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
Thoi gian (ms)

Hinh 6. Nang luong danh lua cua dong co
dung hé thong danh lira cuong buc (SIS).
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Ning luong danh lira cua hé théng danh
lira cudong bac (SIS) dat gia tri bdo hoa
khoang 100,08 [mJ]. Vi nang lugng tang tur
tir nén nén nod c6 do tré, do d6 khi xe chay ¢
tbc d6 cao thi ning lugng khong du Ién, do
qua trinh ting truong dong the cap khong
dap tng voi toe do dong co.

Déi voi hé théng danh lwra Laser (LIS)
thi nang luong caa n6d khdng phu thuéc vao
dong dién ngat va qua trinh ting truéng cua
dong dién thir cap. Nang lwong Laser phu
thuoc vao Is ngudong mat do nang lugng khi
phan r& (Breakdown power density
threshold) va ngudng niang lugng dé tao ra tia
Laser Eg.

D6 thi nang lwong danh Iira dung Laser
5500 T T T T T T T

mmm—— Nang lwgng danh Itra dung Laser [mJ]

5000 -

4500 -

o
o
S
S

w
@
(=3
S

3000

Nang lwgng danh Itra dung Laser [mJ]

0 0.0‘02 0.0lO4 0.0‘06 0.0lO8 0.‘01 0.0‘12 0.0l14 0.0‘16 0.0l18 0.02
Thoi gian (ms)
Hinh 7. Nang lwong danh lira cua dong co
dung hé thong danh lva Laser (LIS).

Nang lugng danh Ita cia dong co dung
hé thong danh loa Laser c6 bién dang la
duong cong Hypebol, ¢ thoi gian rat nho thi
nang lugng danh loa rat cao, cu thé nhin vao
db thi tai vi tri thoi gian 0.001 ms, thi ning
luong tia lira khoang 5100 [mJ], Ién hon rét
nhiéu so véi hé théng danh lira cudng bac
(SIS). Nghia la, thoi gian dap ung tia lta la
rat nhay, khong c6 do tré vé thoi gian. S¢ di,
nang luong tia lra giam dan theo thoi gian 13
do hién twong mit mat ning luong cua
photon khi birc xa. Xét vé mutc d6 nhay tia
lra, khéng c6 sy tré, hé thong danh lira Laser
dap ng rat tét. Khi nang luong tia lira 16n va
khong co do tré thi hiéu qua chay cao, cong
suat dong co ting, qua trinh chay dién ra

hoan hao, khong gay 6 nhiém moi truong, d6
la nhiing tinh chat wu viéc cua dong co khi
dung hé thong danh lua Laser.

Khéi luong khi chay trong budng dét
(MFB — Mass Fraction Burn) 1a thong sb dé
danh gia duoc nang lugng tia lra manh hay
yéu va qua trinh chay dién ra trong budng dét
¢6 hoan hao hay khéng.

D6 thi MFB cia déng co ding LIS va SIS
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Hinh 8. Khoi lirong khi chay (MFB) khi diing
LIS va SIS.

Khéi luong khi chdy MFB (Mass
Fraction Burn) cua dong co khi dung hé
thong danh loa Laser va hé théng danh lira
cudng buc ta c6 nhan xét nhu sau: Bién dang
cua khéi lwong khi chay MFB la mot duong
cong hinh chix S (S Shaped curves), phu hop
V6i co so 1y thuyét, vi nd 1a ham mil. Khoi
luong khi chady MFB khi dung hé théng dénh
lra Laser ludn 16n hon khdi lwong khi chay
MFB khi dung hé théng danh lta cudng. Cu
thé 1a ¢ goc quay 80 do thi do ting khdi
luong khi da chay gitra hai hé théng 1a 0,08
gam. Chung t6 mot diéu rang: chét luong
chay sach trong budng dét cua dong co khi
dung hé théng danh lra Laser 1a tbt, khéng
con luong khi s6t choang ché trong budng
dbt nén hiéu qua nap cao.

Cong suat cua mot dong co 1a yéu t nha
san xuat, nha cai tao dong co quan tAm nhat.
Vi cong suét anh huong dén dc tinh cua mot
dong co 1a manh hay yeu. Nhu vay, thdng sb
nay khdng thé thiéu trong viéc cai tién mot
dong co.
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Hinh 9. Cong sudt déng co khi ding LIS va
SIS.

Nhin vao hinh 9 ta thiy cong suat cua
dong co ding hé théng danh hira cudng birc
lubn nho hon so v&i cdng suat cia dong co
ding hé thdéng danh lta Laser. Khi toc do
déng co tang trén 1000 vong/phat thi su
chénh léch ngay cang ro rét.

Cong suat cua dong co dung hé thdng
danh lira Laser ludn dap ung véi moi ché do
hoat dong cua dong co, vi ky thuat diéu khién
tia Laser 1a d& dang hon so voi k¥ thuat diéu
khién bang tia lira bu — gi. O hé théng danh
hra cudng buc thi c6 “do tré” khi & tbc do
cao, Vi can c6 sy tang truong cia dong dién
thar cap trong b bin va ¢ su can tré cua cac
chi tiét trong hé thdng danh lira cudng buc,
cu thé 1a dién tro caa cac cudn day quan
trong bd bin. Do tré nay chinh la mot trong
nhitng yéu td gay cong suat dong co khong
dat t6i uu & toc do cao.

Cong suat cta dong co khi dung hé
thdng danh Iira cudng buc dat gia tri cuc dai
khoang 10 kW tai sb vong quay 6500
vong/phidt. Con cong suat cuc dai cua dong
co khi ding hé théng danh lira Laser thi dat
gia tri khoang 12,5 kW tai sé vong quay
7500 vong/phut. Khoang gia tri cuc dai cua
cong suat khi dung hai loai hé théng danh lira
nay dao dong trong khoang tu 6500
vong/phiit dén 7500 vong/phit. Dong co st
dung hé thong danh Itra Laser s& c6 cdng suit
tang gap 1,25 lan so véi dong co sir dung hé
thong danh danh lia cudng bic didu d6 the
hién tinh nang wu viét cta dong co khi dung
hé thong danh lra Laser. Thong sé6 md men
cling 1a mot théng sb quan trong trong viéc

danh gia dac tinh dong co, nd la dac trung
cho kha nang strc manh cia mot dong co.

16 men ciia dong co dung LIS [N.m]
2 s 5 men ciia dong co duing SIS [N.m]

M6 men ctia dong co dung LIS va SIS [N.m]
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Hinh 10. M6 men cua déng co khi dung LIS
va SIS.

Khi téc d6 dong co bat dau ting lén thi
c6 sy phan hoa rd rét vé md men, cu thé 1a
téc d6 16n hon 1000 vong/phat. M men cua
dong co dung hé thdng danh lira cudng birc
(SIS) dat gid tri cuc dai vai gia tri khoang 9
N.m & s6 vong quay 4200 vong/phat. Con
dong co dung hé théng danh lira Laser thi mo
men dat cuc véi gia tri 12 10,5 N.m ¢ sé vong
quay 5000 vong/phdat.

Suét tiéu hao nhién liéu (BSFC) 1a mot
thong s6 ma nha san xuét, ché tao, cai tién
dong co quan tdm, nd ciing 1a mot thong sé
dé danh gia tinh hiéu qua kinh té, mot thong
s6 ma sau khi cai tién khong thé bo qua. Suat
tiéu hao nhién li¢u cua dong co con nodi lén
kha ning tiét kiém nhién liéu caa mot dong
co. Thong thuong ddi véi & t6, xe may thi
thdng sé nay dugc tinh toan 1a tiéu hao nhién
liéu theo quang duong nghia la cho xe chay
trén dia hinh duong thyc té tir d6 tinh dugc
luong tiéu hao theo 100 km.

4000

3500 Syt tiéu hao nhién lidu clia dong co' ding SIS
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Hinh 11. Sudt tiéu hao nhién liéu ciia déng
co dung LIS va SIS.
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Nhin vao hinh 11 ta thay khi téc d6 dong
co tang 1én thi suit tiéu hao nhién liéu cua
dong co dung hé théng danh ltra cudng bic
la 16n hon so v6i dong co dung hé thong
danh lra Laser. Dac biét, tir toc do truc
khuyu déng co 16n hon 7000 vong/phut thi
suét tiéu hao nhién liéu cia dong co dung hai
loai danh Itra nay cang phan hoa rd rét. So di,
suét tiéu hao nhién liéu cua dong co dung hé
théng danh lira cudng buc 14 16n hon vi qua
trinh nap kém nén hoa khi chay khong triét
dé va san sinh ra mot luong du nhién liéu,
mac dd cdng suat thi thdp nhung tiéu hao
nhién liéu lai ting, nhu vay l1a diéu khong
mong mubn.

Qua trinh mo phong tinh toan dwoc suat
tiéu hao nhién liéu cta dong co khi dung hé
thdng danh lira Laser 1a ludn t6i wu & moi toc
d6. Suét tiéu hao nhién liéu cang nho la cang
t6t, noi 1én dong co 1a tiét kiem nhién ligu. O
van téc kinh té (tai vi tri suat tiéu hao nhién
licu nho nhat) thi gia tri cua suat tiéu hao
nhién liéu cia dong co khi dung hé théng
danh lira Laser 1a nho, ching to viéc cai tién
nay la toi wu. Ty 18 gia trj gitra suat tiéu hao
nhién liéu cua LIS va SIS la giam khoang
0,857 lan.

Tir cac dd thi dac tinh ctia dong co (cong
suit, mo men, suat tiéu hao nhién liéu) khi
ding hai loai hé thong danh lira khéc nhau ta
thay: khi téc d6 vong quay truc khuyu ting
lén thi cong suit va md men cua dong co
diung hé théng danh lta Laser 13 16n hon,
didu d6 chung to dic tinh cua dong co dung
hé théng danh Itra Laser la tot, con suét tiéu
hao nhién liéu cua dong co dung hé thdng
danh ltra Laser thi nho hon, ching to khi
ding hé thong danh lira Laser (LIS) thi tiét
kiém nhién liéu, it phét thai 6 nhiém ra moi
truong, hiéu qua vé tinh kinh té.

3. KET LUAN

Nhu vay, bang viéc tim hiéu va nghién
ctru vé mo hinh hda va md phong cia mot
dong co ding hé théng danh lira Laser va so
sanh véi dong co dung hé théng danh lia

cudng buc 1a rat can thiét, vi xu thé cua thé
gidi 1a cai tién dong co 1am sao it can thiép
vao két ciu cua dong co. Viéc cai tién chét
lwong chay théng qua cai tién hiéu qua danh
ltra. D6 chinh 1a cai tién khong can thiép vao
két cAu ctia dong co, khi dung hé thong dénh
lra Laser d6 1a mot lua chon phu hop dé
nang cao dac tinh cia dong co xang.

Ngay nay, vai xu thé nghién ctu vé cac
hé théng danh lra méi (hé théng danh lua lai,
hé thong danh lira siéu tu va hé théng danh
Ira Laser) dang la trao luu cho cac nha
nghién ciru, san xuat, ché tao 6 to.

Bai bao nay da md hinh hoa va mod
phong, so sanh dic tinh, cac thong sé khéc
ciia dong co khi dung hé théng danh lira
Laser va hé thong danh lira cudng bac mot
cach khoa hoc, tuy nhién viéc chon cac thong
s6 dé md phong la dya vao ly thuyet Sau khi
md phong céc thdng sb yéu cau ¢ dau ra la
t6i wu va phu hop. Qua day, ta thay cac do thi
dic tinh nhu: cong suit, md men, suat tiéu
hao nhién li¢u cua dong co dung hé théng
danh Ita Laser (LIS) la ludn t6i wu, dap tng
v6i mong mubdn cua viéc md phong. Cu thé,
cong suat va md men caa dong co dung hé
théng dénh ltra Laser (LIS) 1a ludn cao hon
s0 V&i hé thong danh lia cudng bac (SIS).
Con suit tiéu hao nhién liéu (BSFC) cua
dong co ding hé théng danh lira Laser (LIS)
la nhé hon so véi dong co dung hé thong
danh lira cudng buc (SIS). Bén canh dé, khi
lugng khdng khi nap vao trong xy lanh cua
dong co, nang luong danh lira cua hé thong
danh Itra Laser (LIS) 1a cao hon so vdi hé
théng danh lira cudng buc (SIS). Chung to
mot didu 1a viéc chon hé thong danh lwra
Laser 1 téi wu cho dong co ddt trong, va né
cling 1a hé théng danh ltra thé hé tha 05 moi
nhat, c6 tinh chat uu viét nhat.

LO1 CAM ON

Trong qua trinh thyc hién nghién cau
nay, tac gia xin chan thanh cam on Truong
Pai hoc Lac Hong va Truong Pai hoc Su
pham Ky thuat da tai trg kinh phi.
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