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TOM TAT

Mikc @6 6 nhiém do khi thai tir dong co dot trong ngdy cang dwoc gidi han béi cdc yéu cau
tiéu chudn khi thai nghiém ngdt hon. Phat thai & déng co dot trong cé thé dwoc diéu khién béi nhiéu
théng s khdc nhau, trong d6 c6 ludn héi khi thdi. Bai bdo nay khdo sdt anh hidng cia ludn hoi khi
thai két hop véi ché dg phun kép nhién liéu dén ddc tinh phat thai ciia dong co chdy, do nén nhién
liéu sir dung xang. Két qua thi nghiém cho thdy, véi viéc diéu khién ché dg phun hop Ii va ti 1é ludn

hoi khi thai phit hop sé lam giam mike phat thai ciia déng co: NOx, HC, CO.
T khéa: Phat thai; Ludn hoi khi thai; Phun kép; Chdy do nén.
ABSTRACT

The level of pollution caused by exhaust emissions from internal combustion engines is
increasingly being restricted by stricter emission standards. Emissions in an Internal combustion
engine can be controlled by a variety of parameters, including Exhaust Gas Recirculation (EGR).
In this work, the effect of EGR combined with split injection strategy on the emission characteristics
of a Gasoline Compression Ignition (GCI) engine fuelled gasoline were investigated. Experimental
results show that, with reasonable control of injection mode and appropriate exhaust gas recycling

rate, it will reduce NOx, HC and CO emissions.

Keywords: Emissions; Exhaust gas recirculation, Split injection; Gasoline Compression

Ignition. &
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1. PAT VAN PE

Gan day, mo hinh chay ¢ nhiét do thap
(Low Temperature Combustion — LTC) dugc
nghién ctru mg dung trong dong co ddt trong
nham hudng dén muc tiéu giam phat thai doc
hai cta khi thai ra moi truong. C6 thé ké dén
mot s6 mo hinh chay dién hinh nhu chdy hdn
hop ddng nhat (HCCI - Homogeneous Charge
Compression Ignition), chdy donénhdn hop hoa
tron trudc mot phan (GPPC - Gasoline Partially
Premixed Combustion). Pong co xang chay do
nén (GCI — Gasoline Compression Ignition) la
tén goi khac cua dong co GPPC, loai dong co
nay c6 uvu diém noi bat so véi dong cO xang
truyén théng 1a nang cao duogc ti sO nén tuong
duong v6i ti sb nén & dong co Diesel truyén
thong. Do d6, dong co GCI nang cao dugc hi¢u
sudt va cong suat dong thoi giam duoc sudt tiéu
hao nhién liéu ciing nhu cac thanh phan phat
thai doc hai nhu bd hong, NO ,..[1].

Chay do nén hon hop xing hoa tron
truc mot phan (GPPC) di dugc nghién ciru
phat trién trong nhimg nam gan day. M6 hinh
chay GPPC di khic phuc dugc nhimng han ché
vé gi6i han tai tdi da & dong co HCCI ciing
nhu giam dugc thanh phan doc hai HC va CO
trong khi thai [2]. Nhiing nghién ctru gan day
cho thy rang, ddc tinh chay va dic tinh phat
thai ciia dong co GCI c6 thé dugc didu khién
boi thay ddi ti 18 luan hoi khi thai két hop véi
chién luge phun nhién li¢u nhiéu giai doan [5].
Thoi gian hoa tron mot phan, trude khi chay,
lam tang ty 1¢ hdn hop nghéo dan dén sy hinh
thanh bd hong thp hon [3]. Bén canh d6, do
viéc str dung ti 1& hon hop nhién liéu nghéo lam
giam nhiét d6 ngon Itra va do d6 lam giam su
hinh thanh NO_ trong khi thai [4].

Bai bdo nay tap trung nghién curu khao
sat anh huong cua ti 1€ luan hoi khi thai va thoi
diém phun chinh nhién li¢u xdng tai cac thoi

diém tuong ng vi tri goc quay truc khuyu voi
-6 CAD (Crank Angle Degree - G6c quay truc
khuyu) ATDC (After Top Dead Center - Sau
diém chét trén). Qua d6 1am rd hon ti 18 luan
hoi khi thai ciing nhu thoi diém phun chinh t6i
vu nhat anh huéng dén dic tinh chay va dic
tinh phat thai ctia dong co GCI.

2. CO SO XAY DUNG MO HINH THi
NGHIEM

2.1. Pong co thi nghiém

Céc thi nghiém dugc thyc hién trong
mot xy lanh cta dong co dugce stra doi tir dong
co nguyén ban bdén xy lanh chdy biang nén
(PSA-DW10) v6i dung tich mdi xy lanh 0,499
1 va ty s6 nén 16,0 sir dung hé thdng phun nhién
li¢u cao ap Common Rail. BPong co thir nghiém
trén bang thtr duoc kiém soét truc tiép boi dong
co dién dé duy tri tde do dong co khong doi
(Hinh 1). M6t s thong s6 co ban cua dong co
thi nghiém: Puong kinh xy lanh x hanh trinh
Piston: 85 (mm) x 88 (mm); Thé tich cong tac
1 xylanh 499 (cc); Ty s6 nén € = 16; Phun nhién
liéu: Common Rail.

Hinh 1. So do bo tri thi nghiém:
1- May nén khi; 2- Po luvu lwong khi; 3- Binh gia nhiét khi;
4- Common rail; 5-Bom nhién liéu; 6- Do luu lirong nhién liéu;

7- Binh chita nhién liéu,; 8- Diéu khién luong phun; 9- Bong co dién;
10- Po d¢ khdi; 11- Tu phan tich khi thai; 12- May tinh; 13- By
khuéch dgi; 14- Bé ghi dir liéu; 15- Tin hiéu dp sudrtphun; 16- Tin
hiéu nhiét do khi nap; 17- Tin hiéu ap suat nap; 18- Tin hiéu téc do
quay dong coy; 19- Voi phun nhién liéu; 20- Dong co thi nghiém,
21- Pau do dp sudt.
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2.2. Nhién liéu va diéu kién thi nghi¢m

Trong nghién ctru nay, nhién li¢u xang
dugc phun vao budng chay v6i hé thdng nhién
liéu Common Rail v6i 4p suat phun 400 bar.
Nhién li¢u dugc phun lam hai giai doan, thoi
diém phun moéi duoc ¢ dinh & -35 CAD ATDC,
thoi diém phun chinh dugc khao sat & -6 CAD
ATDC. Ty 1& vé khdi lugng giita 1an phun moi
va phun chinh 1a 30%/70%. Khi nap duoc cap
boi may nén khi va dugc gia nhiét nho b sdy
nong khi nap. Nhi¢t do khi nap dugc duy tri
& mirc 165°C, 4p suat khi nap duy tri & 1bar.
Nhiét do nudc lam méat dong co 90°C. Piéu
kién thi nghiém, van hanh dong co dugc trinh
bay trong Bang 2.

Bang 1. Piéu kién van hanh dong co thi nghiém:

STT Théng sb Giatri | DPonvi
1 | Nhiét do khi nap 165 °C
2 | Ap suat khi nap 1 Bar
3 | Ap suét phun 400 Bar
4 | Ché d6 phun Phun kép
5 | Tyl¢ gitta2 lan phun | 30/70 (?HI;II’;”
¢ | Thoi diem phun lan 45 | CAD
diu ATDC
7 | Tbc a6 quay dong co 1500 V(‘)an /
phut
8 | IMEP 4,5 Bar
s | Nhién ligu thr Xiing
nghiém

Qua trinh luan hoéi khi thai (EGR-
Exhaust Gas Recirculation) dugc thay thé bang
ca:lch sf‘I dung khi N, duoc diéu khién bang
dong ho do luu lugng.

2.3. Phan tich qua trinh chay

Ap suét dau vao 1ay gia tri trung binh

ctia 100 chu ky tin hiéu 4p suat xy lanh tai mot
diém van hanh nhét dinh. Ap suat xy lanh trung
binh dugc sir dung dé tinh tdc do giai phong
nhiét. Tdc do giai phong nhiét duoc xac dinh tir
dit liéu 4p sut xy lanh trung binh:

aQ = L.p.dV +L.V.dp
da y-1 y—1
Vi: Q lugng nhiét toa ra, y -Ty 1€ nhiét
dung riéng (y = pp/Cv), p‘-Ap syét tuc thoi trong
xy lanh, V -Thé tich buong dot tirc thoi va o -
Goc quay.

3. KET QUA VA BAN LUAN

3.1. Anh huéng cia luan hoi khi thai dén
thong so co’ ban cua qua trinh chiy dong co
GCI

Nhu thé hién trong Hinh 2, dién bién
clia 4p suat trong xy lanh va toc do toa nhiét
lién quan dén thoi diém phun nhién lidu thir hai
gan diém chét trén -6 CAD ATDC, thoi diém
phun nay da dugc chon dé xac thuc tiém nang
ctia EGR. Viéc bd sung EGR 1am giam nong d6
oxy c6 san cho qua trinh dt chdy, ting nhiét
dung riéng cua hon hgp khi trong xy lanh va
lam cham qua trinh tu chay cua hoa khi [5].
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Ap sudt xy lanh [bar]

Tée 46 toa nhiét [J/CAD]

-10 -5 0 5 10 15 20
Goc quay trye khuyu [CAD ATDC]
Hinh 2. Anh huwong cua muc EGR den ap suat
trong xy lanh va toc d¢ toa nhié¢t cua qua trinh
chay nén voi nhién liéu xang.
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Vi viée tang ty 1€ EGR 1én to1 25%,
qua trinh bat dau d6t chay bi tri hodn manh, ap
suat toi da giam va gia tri cuc dai cla tbe do
giai phong nhiét giam nhe khi tong lugng nhién
li¢u duogc dua vao qua hai lan phun ty dong boc
chdy ¢ cung mot lte. Véi qua trinh chay khong
sir dung luan hoi khi thai, thi pha chay thé hién
trén dudng cong téc do toa nhiét bao gdm 2
phan rd rét: Pha chay thir nhét ctia hdn hop hoa
tron trudc va pha chdy tht hai ctia qua trinh
chay khuéch tan. Khi ting ty 16 EGR, pha chay
chi con thé hién cta pha chay duy nhit, diéu
nay cho thdy qua trinh tri hodn chay cia qua
trinh phun mdi va chay dong thoi hon hop cia
2 1an phun.

viif —EGR=0%

1 - -EGR=10%
f i {---EGR=15%

| { == =-EGR=20%
P B EGR=25%

1 EGR ting

Hi

Anh
huéng
ciia phun
chinh

Tbe 45 toa nhiét [J/CAD)

10 r 0 5
Géc quay truc khuyu [CAD ATDC]
Hinh 3. Anh huéng EGR t6i dic tinh téa nhiét

Thé hién tbc do giai phong nhiét, dic
trung boi ngon Itra lanh phat sinh tir qué trinh
phun mdi, v6i cac mire ty 1€ luan hdi khac nhau,
duoc thé hién trén Hinh 3. Qua trinh tri hodn
chdy ctia hon hop hinh thanh boi giai doan
phun mdi, khi ting ty 1¢ EGR tir 0 dén 25%.
Khi tang ty 1& luan hoi khi thai 1én, duong toa
nhiét c6 d6 dbc cang giam dan va dich chuyén
sang phai. Diéu nay cho thiy khi tang ty 1¢ luan
hdi khi thai xem nhu 1am giam tc do oxy hoa
nhién liéu.

Ngoai ra, sy phét trién chay c6 thé thay
dugc anh huong cua tia phun cua giai doan

phun chinh dén qu4 trinh bit dau chay, thé hién
¢ vung duogc khoanh trén hinh 3, khi tia phun
hap thy nhiét lugng ciia ving hdn hop ciia giai
doan phun mdi hinh thanh, lam cho qua trinh
dinh tr¢ chay chung tang 1én.
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Hinh 4. Anh huong ludn hoi khi thai dén cdc théng
50 co ban cua qud trinh chay

Hinh 4, khao sat su thay do6i ctia mot s6
thong s6 chinh nhu hiéu suét chi thi, hiéu suat
chay khi thay d6i ty 1& luan hdi khi thai tir 0 dén
25%. Khi tang ti 1& luan hoi khi thai, cac thong
s6 hiéu suét chi thi cling nhu hiéu suat nhiét déu
¢6 xu huéng giam. Tc do giam cang nhanh khi
ty 1& luan hoi khi thai cang 16n ¢ muc 20-25%.

3.2. Anh huéng ciia ti 1€ ludn héi khi thai dén
phat thai cia dong co GCI

4

08 Z
[72]

= =2
06 =

-1

= 04

z .--©

O 3 A oy

:J O 1—4 ,.(—'j’

E 2 'C &

= O O ‘__*e"

21 -. 2 i Q-2

= ) ¥

2o | St LY

0 5 10 15 20 25
EGR [%)

Hinh 5. Anh huéng EGR dén phdt thdi dong co
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Anh huéng cua ti 18 luan hoi khi thai
thay d6i tir 0 dén 20%, twong (mg véi cac thoi
diém phun chinh - 6 CAD ATDC dugc chi ra
trén Hinh 5. Két qua cho thay, khi ting ti 18
luan héi khi thdi, lvong NO_gidm di déng keé.
Nguyén nhan chinh ctia sy giam nay 1a do nong
do 6 xy trong hoa khi gidm, lam cho nhiét do
chay giam. Do d6, nhéan t6 ty 1& luan hoi khi
thai c6 thé kiém soat ham lugng phat thai NO
thanh phan kha kho xir 1y trén duong thai cia
dong co dét trong.

Ham lugng phat thai CO va HC c6 xu
hudng tang khi tang ty 18 luan hdi khi thai. Ban
dau, ham lugng HC va CO ¢6 xu hudng giam
xudng va dat gia tri nho nhit twong Gmg véi ti
1¢ luan hoi khi thai khoang 10%.

Tir Hinh 5 ciing cho thay, thanh phan bd
hong trong khi thai déu tang 1én khi tang ti I¢
luan héi khi thai.

4. KET LUAN

Pbi voi dong co xing chay do nén,
dé diéu khién céac thong sd ctia qua trinh chay
ciing nhu céc thanh phan phat thai doc hai co
thé sir dung ty 1¢ luan hoi khi thai. Khi ting ty
1¢ luan hoi khi thai, s& 1am giam nong do 6 xy
trong hoa khi, din dén 1am giam téc d6 phan
ung chay.
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