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DANH GIA CAC THONG SO KY THUAT VA PHAT THAI
CUADONG CO DIESEL CHUYEN BOI TU HE THONG NHIEN
LIEU CO' KHI THONG THUONG SANG HE THONG NHIEN LIEU
COMMON RAIL HINH THANH HON HOP KIEU RCCI

INVESTIGATION ON PERFORMANCE AND EMISSION CHARACTERISTICS OF DIESEL ENGINE CONVERTING
FROM MECHANICAL FUEL TO COMMON RAIL SYSTEM USING RCCI COMBUSTION MECHANISM

Tran Anh Trung?, Nguyé&n Duy Tién?", Nguyén Thé Truc?,
Nguyén Tudn Thanh?, Binh Xuan Thanh?®, Bui Nhat Huy*

TOMTAT

Pong co diesel sir dung trong méay néng nghiép dang dan tré thanh mdt trong nhitng ngudn phat thai chinh gay 6 nhiém méi truong khong khi. Nguyén nhén I3
do st gia tdng nhanh chdng vé s6 lugng nhung lai it 6 sir thay ddi vé cong nghé cling nhir &p dung céc bién phap x( 1y khi thai. Nhing nghién ciu gin déy cho thay, co
ché chay RCCI ¢d nhitng ru diém ndi trdi trong viéc giam tiéu hao nhién liéu cling nhi phét thai Soot va NO, trong dong co diesel st dung hé théng nhién liéu common
rail. NOi dung bai béo nay s& trinh bay két qua thuc nghiém ddi chiing trén dong co diesel may nong nghiép, chuyén ddi tir hé thang nhién liéu co khi thong throng
sang st dung hé théng nhién liéu common rail &p dung co ché chay RCCI (ché do RCCI). § ché dd RCCI, x&ng RON92 duroc lira chon [am nhién liéu hoat tinh thap (LRF)
phun trén dudng 6ng nap, diesel durgc st dung véi vai tro nhién liéu hoat tinh cao (HRF) va phun tryc ti€p vao budng chay dong co. Két qua nghién ciru cho thay, ché do
RCCI phét huy hiéu qué rd rét tai viing tai trong trung binh khi chénh Iéch tiéu thu nhién liéu so véi ché dd nguyén ban khong déng ké. Trong khi d6 ham lwgng phét
thai Soot va NO, droc giam thiéu dang ké.

Tr khda: RCCI, lwdng nhién ligu, phat théi dong co, ddng co diesel.
ABSTRACT

Diesel engines used in agricultural machinery are gradually becoming one of the main emission sources causing air pollution. The reason is due to the rapid
increase in number but there is little change in technology as well as the application of measures to treat emissions. Recent studies show that the RCCI combustion
engine has outstanding advantages in reducing fuel consumption as well as Soot and NO, emissions in diesel engines using common rail fuel system. The content of
this paper will present the experimental results of agricultural machines diesel engines, converting from conventional mechanical fuel systems to using common rail
fuel systems using the RCCI combustion mechanism (RCCI). In RCCI, RON92 gasoline is selected as a Low Reactivity Fuel (LRF) injection on the intake pipe, diesel is used
as a High Reactivity Fuel (HRF) and directly injected into the combustion chamber. The results of the study showed that RCCI mode is effective in the area of average
load when the difference in fuel consumption compared to the original model is not significant. Meanwhile, Soot and NO, emissions are significantly reduced.

Keywords: RCCI, duel fuel, engine emission, diesel engine.
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1.GIOI THIEU nham nang cao cac tinh ndng lam viéc va phat thai cta
Ap luc vé chi phi nhién liéu ciing nhu yéu cau cit giam dong co doét trong (BCDT). Bong co diesel hoan toan vuot
khi nha kinh d& va dang thdc ddy nhu cau nghién ctu tri so voi dong co xang vé khia canh hiéu suat nhiét nho ty
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s0 nén lon va giam thiéu cong bom do khéng ton tai buém
ga trén duong nap [1]. Tuy nhién, mic dé kém doéng nhat
clia hén hop nhién liéu - khéng khi lam cho phat thai NO,
va Soot trong dong co diesel cao hon nhiéu so véi dong co
xang thdng thuong [2].

Trang bi b loc khi thai DPF c6 thé gidm déang ké phat
thai Soot. Tuy nhién, DPF yéu cau phai dwgc tai sinh dinh ky
cling nhuw s& lam tang lvgng nhién liéu tiéu thu do lam tang
can trén duwong thai [3]. Trong khi dé, giam thiéu phat thai
NO, trong dong co diesel phirc tap hon rat nhiéu so véi
dong co xang. Nguyén nhan, do khi thai thi€u moi truong
khir (phat thai CO, HC thap, hé s6 duv lvgng khéng khi A
thuong I6n hon 1) nén dong co diesel khéng thé s dung
b6 xlc tac ba thanh phan (TWCs) nhu trén dong co xang.
Céc phuong phap khac nhu st dung bd xdc tac hap thu
hén hop nghéo LNT hay SCR s& lam tang chi phi trang bi
cling nhu phirc tap trong qua trinh diéu khién.

DPong co chay do nén co ki€ém soat hoat tinh nhién liéu
(RCCI) la mot bién thé ctia ddng co HCCI (chay do nén hdn
hop ddng nhét) va PCCI (chay véi hdn hop hoa tron trudc)
str dung lu@ng nhién liéu, trong do hai loai nhién liéu duoc
st dung bao gébm mot nhién liéu hoat tinh cao HRF (tinh
chat chay giong diesel) va mot nhién liéu phan (ng thip
LRF (tinh chat chay gidng xang), nhién liéu LRF dwgc phun
trén dwong 6ng nap gidng dong co HCCI, nhién liéu HRF
duwoc phun tryc ti€p vao budng chay. Khac véi dong co
HCCI, trong ddng co RCCI thoi diém bat dau chay doc lap
vGi thoi diém két thic phun nhién liéu. Bang cach nay dong
co RCCI c6 thé dat hiéu suat nhiét 1&n t6i 60% cao hon han
dong co HCCI va PCCI trong khi NOx va Soot giam [4, 5].
Hon nita, ddng co RCCI dé dang diéu khién qua trinh chay
hon HCCI va PCCI la nho viéc diéu chinh hoat tinh nhién
liéu theo ché dd lam viéc ctia déng co [6].

Céac nghién ctru vé dong co RCCI da sd déu duoc thuc
hién trén déng co Common Rail (CR) nén viéc chuyén doi
sang RCCI kha don gian vi déng co CR thoi diém phun dwoc
diéu khién bang dién tf, tuy nhién véi nhitng dong co st
dung hé théng nhién liéu co khi théng thuong nhu dong
co may ndng nghiép thi viéc hinh thanh co ché RCCI trong
budng chay sé rat phic tap. M6t s6 nghién clru da xem xét
chuyén déi loai dong co nay sang déng co CR [7] bang viéc
lap thém bom cao ap, 6ng tich ap va voi phun CR, két qua
cho thay chat lwgng khi thai va hiéu suat nhiét clia déng co
déu dugc cai thién, tuy nhién viéc tang cao ap sudt phun
cling lam téng tén thét co gidi, tiéu hao nhién liéu va giam
cbng suat dong co. Trong cac nghién ciu [8, 9] cho thdy
ddng co RCCI van dat hiéu qua cao khi ap suét phun thap,
diéu nay c6 thé cho thdy néu chuyén déi RCCI két hop voi
CR trén dong co may néng nghiép c& nho 1 xy lanh sé cho
hiéu qua cao hon trvdng hep chi chuyén déi sang CR.

T& nhitng trinh bay & trén, ndi dung bai bao nay sé tap
trung danh gia cac chi tiéu kinh té, k§ thuat va phat thai
gitta dong co diesel nguyén ban va déng co sau khi chuyén
d6i sang st dung hé théng nhién liéu CR, hinh thanh hon
hop RCCI véi cdp nhién liéu hoat tinh thap - cao la xdng
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RON92 va dau Diesel DO 0,001S-V cua Petrolimex. Nghién
ctu dugc thyc hién tai Trung tdm nghién ctu dong co,
nhién liéu va khi thai, Trudng Dai hoc Bach khoa Ha Noi.

2. TRANG THIET B THU NGHIEM

2.1. B6i twgng thir nghiém

Pong co thir nghiém la dong co diesel 1 xy lanh ma hiéu
Yanmar 178F st dung hé théng phun nhién liéu co khi
thong thuong, day la dong co dang duogc (ing dung pho
bién trong cac may phat dién hoac cac may néng nghiép,
cac thong sb co ban dugc thé hién trong bang 1.

Nhiéu nghién ctu cho thay ty s6 nén cla dong co RCCI
thuong nam trong khoang tir 11 dén 17 [10]. Ty s6 nén
thép sé giup gidm phat thai NO, tuy nhién né cling lam
gidm t6c do chay, hiéu suat nhiét va phat thai HC ctia dong
co [12]. Do do6 trong bai bao nay nhom téc gia lva chon ty
s6 nén cla dong co RCCI la 17, viéc gidm ty s6 nén tlr 20 &
dong co nguyén ban xuéng 17 bang cach ting chiéu day
clia dém n&p may.

Bang 1. Cac thong s6 clia dong co Yanmar 178F

Kiéu dong co BGn ky, phun tryc tiép
Buing kinh xilanh x Hanh trinh piston 78 (mm) x 62 (mm)
Thé tich cong téc 296 (cm’)

Ty s6 nén (Nguyén ban) 20:1

Ty 56 nén (RCCI) 171

Gac phun sém (Nguyén ban) 13°+1

Ap sut phun (Nguyén Ban) 20MPa

Dé thay déi dugc thoi diém phun nhién liéu, hé théng
nhién liéu diesel nguyén ban duwoc chuyén déi sang hé
thong CR diéu khién dién t&. Tuy nhién, néu thay thé toan
bd hé théng nhién liéu nguyén ban bang hé théng CR bao
goém bom cao ap, voi phun va 6ng rail sé lam tang chi phi
va do phtc tap trong qué trinh hoan déi, do do6 trong
nghién ctru nay van str dung lai bom cao 4p nguyén ban két
hop st dung &ng rail va thay voi phun nguyén ban bang
vOi phun dién tir clla hdng DENSO, céc théng s6 co ban clia
vOi phun dugc gidi thiéu trong bang 2.

Bang 2. Cac thong so clia voi phun diesel

V0i phun nguyénban | Voi phun dién tir
Ma hiéu YANMA 150P 214B0 | Denso 095000-5550
5610 phun 4 6
Pubmg kinh 16 phun (mm) 0,22 0,18
Goc phun 150° 150°

2.2. Trang thiét bi thir nghiém

Pé dong co hoat dong & ché do RCCI doi hoi can bo
sung hé théng phun nhién liéu hoat tinh thap, voi phun
nhién liéu xang dugc lya chon la voi phun Piaggio 3V ie
injector nguyén ban duoc Iap trén xe Medley 300, 4p suét
phun duogc gitt ¢d dinh & 2,8bar. Voi phun dugc 1dp ngay
tredc xu pap nap nham tan dung nhiét dé hoa hoi nhién
lieu (hinh 1).

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

May tinh

Fuel
Balance
AVL 733s|

Binh xang |

Hinh 1. So d0 hé thdng cung cp nhién liéu

Qua trinh diéu khién phun nhién liéu xang - diesel dwoc
diéu khién bédi thiét bi Motohawk ECM-0565-128 (ECM).
Cam bién lambda dai rong LSU 4.9 dwoc st dung dé do
lwgng 6 xy du trong khi thai. Khéi lugng khéng khi nap
duoc do bang cam bién HFMS.
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Hinh 2. So d trang thiét bj thi nghiém

Hinh 2 thé hién trang thiét bi thir nghiém, toan b6 déng
co dugc dat trén bé thir cong suat st dung phanh thi
Eddy-current DW-16 dé do mé men va t6c dd dong co. Cac
thanh phan phat thai bao goém CO, HC, NO,, CO, va O, duoc
xac dinh béi td phan tich khi thai CEBII, d6 khéi duoc do
bang thiét bi AVL 439 Opacimeter.

Ap suét xy lanh dwoc ghi nhan bang cam bién kiéu ap
dién AVL QC33C lam mat nuéc co dai do tir 0 dén 200 bar,
géc quay truc khuyu duoc do bang encoder kiu quang
Autonic E50S8. Gia tri ap suat dwgc lay trung binh trong
100 chu ky lam viéc ctia ddng co.
2.3.Ché do va diéu kién thir nghiém

Trong nghién ctru nay, ché do thir nghiém clia dong co
dugc thuc hién tai toc do 2000v/ph, tai duoc thé hién
thong qua ap suat co ich trung binh (BMEP) thay doi lan
lvgt 6 0,84; 2,75 va 4,24bar, twong (ng véi ba murc tai thap,
trung binh va cao.

Tai ché do RCCI, 4p suat phun diesel dugc co dinh tai 20
Mpa nham dam bao an toan cho bom cao ap, s6 1an phun
la 2 lan. Tai BMEP 0,84 va 2,75bar khoang cach gitra lan
phun th nhat (phun moi) va lan phun thit hai duoc gitr c6
dinh 11° géc quay truc khuyu (CA). Tai BMEP 4,24bar hai lan
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phun trung nhau. Tai tat ca cac ché do nhién liéu diesel
dong vai tro kich hoat qua trinh chay trong khi nhién liéu
xang RON95 duwoc st dung dé diéu khién tai. Do do lvgng
nhién liéu diesel dwgc gilt ¢d dinh va diéu chinh & mc thap
nhat du dé dong co lam viéc dugce & ché do khong tai.
3. KET QUA THU NGHIEM VA THAO LUAN
3.1. Pac tinh chay ctia dong co

Ap suét xy lanh va téc do téa nhiét (HRR) dugc gidi thiéu
trong hinh 3. Tai BMEP = 0,84bar (hinh 3a), & ché dd RCCI
thoi diém clia xung phun diesel thi hai + thi nhat lan lugt
la 0%+ 11° 15° + 26° va 30° + 41° gdc quay truc khuyu trudc
diém chét trén (CA BTDC). K&t quéa cho thay, & ché do diesel
nguyén ban ap suat xy lanh cuc dai va téc do tang ap suat
I6n hon 3 treong hop RCCI. O ché dé RCCI, truong hop thoi
diém phun 15° + 26° va 30° + 41° ¢6 téc do ting ap suét
thap hon va déu xuat hién dinh toc do téa nhiét thir nhat
(LTC) tai 10° BTDC. S khac biét nay la do khi phun diesel
sém hon sé tao hon hop gilta xing - diesel trong xy lanh
kha dong nhat, piston nén lam nhiét do va ap suat trong xy
lanh tang dan, diesel bat dau chay & vao khoang 17° CA
BTDC. Khi g6c phun sém giam, hon hop giita diesel va xang
dan & dang phan I¢p do thoi gian hoa tron giam, mic do
phan I&ép tang sé tao ra cac khu virc ¢6 mic d6 dam nhat
khac nhau, diéu nay gilp tang kha nang tu chay ctia hén
hop [12], cling vi vay dinh ap sudt va dinh HRR truong hop
15° + 26° cao hon treong hop 30° + 41° Giai doan tiép theo,
nho nhiét tda ra do sy dot chay diesel sé kich hoat qua trinh
chay clia xang, do d6 xudt hién dinh téa nhiét tht 2 &
khoang 12-13° CA ATDC. C6 thé nhan thay, dinh tda nhiét
thiv 2 cao hon dinh th nhat do tac dong cuia sv chay nhanh
chia hén hop nhién liéu xang [13]. Khi tiép tuc gidm thoi
diém phun xudng 0° + 11° thoi diém bt dau chay xuéat
hién tai 0° va khong xudt hién dinh LTC trong khi dé dinh
ap sudt va dinh HRR d&u giam. Nguyén nhan thoi diém
phun tuvong ng véi pit tdng dang & gan sat TDC nén nhiét
do va ap suat cao dan dén diesel chay ngay sau khi phun.

;\p suat xilanh (Bar)

HRR (J'CA)

-60 -40 -20 o 20 40 60
Géc truc khuyu (°CA)

(a) Tai BMEP = 0,84bar

Ap suat xilanh (Bar)
HRR (J'CA) ~

2 o 20 40 60
Géc truc khuyu (°CA)

(b) Tai BMEP = 2,75bar
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(c) Tai BMEP = 4,24bar

Hinh 3. Dién bién &p suét va téc do toa nhiét

Hinh 3b thé hién két qua cla &p suat xilanh va HRR &
BMEP = 2,75bar. Trong do, tredng hop diesel nguyén ban
nhién liéu dwoc phun tai 15° CA BTDC.Trong ba truong hop
RCCI, nhién liéu diesel dugc phun hai lan tai 55°- 66°, 30°- 41°
va 0°- 11°CA BTDC. Két qua cho thay téc dd tang ap suét clia
trwvong hop diesel nguyén ban cao, tuy nhién dinh ap suat
van thap hon treong hop RCCI 30° - 41° dinh HRR trudong
hgp diesel nguyén ban cling cao hon 3 trwong hgp RCCI. Véi
cac truong hop RCCI, dinh LTC xuét hién sém hon khi gidam
g6c phun sém, dinh LTC clia 55°- 66° la 15° CA BTDC va 30°-
41°1a 12° CA BTDC (hinh 3b), tuy nhién dinh clia &p suat I6n
nhat va HRR lai c6 xu huéng ngugc lai, dinh ctia 30°- 41° xuéat
hién trwéc dinh 55° - 66°. Nguyén nhan la do khi tang tai,
lwgng xang phun tang Ién, hdn hop dam hon nho d6 tang
kha ning tu chay ctia hdn hop. Khi thoi diém phun giam sé
lam gidm thoi gian hoa trén do do6 lam tang mac dd phéan
I6p, didu nay gitp cho kha ndng tu chay sé dé dang hon, do
do dinh 4p sudt va HRR xudt hién sém hon.

Véi BMEP = 4,24bar (hinh 3c), trudng hgp nay nhién liéu
diesel phun 1 lan giéng cac dong co ludng nhién liéu thong
thuong, thoi diém phun 16n nhat & ché do RCCI dat duge 1a 15°
CA BTDC, sém hon thoi diém nay sé& xuat hién kich n6. Binh
LTC trwong hop phun tai 15° CA BTDC xuét hién kha r6 tai 3°
CABTDC, sau d6 do hén hgp dam nén chay rat nhanh voi dinh
HRR cao va sat diém chét trén (TDC). Khi thai diém phun giam
xuéng 7° CA BTDC, duong toc do tda nhiét thé hién hai dinh
cue tri véi dinh thir nhat do nhién liéu diesel chay tai ~7° sau
di€ém chét trén (CA ATDC) va dinh thi hai do nhién liéu xéng
tai ~12° CA ATDC. Khi phun tai 0° CA, két qua la thoi gian chay
tré 16n vai dinh ap suét va dinh HRR déu giam.

TU nhitng phan tich & trén cho thay ché do chay RCCI
thé hién ré nhit & muc tai trung binh BMEP = 2,75bar, &
mirc tdi nhd phan hdn hop ddng nhéat (xang/khéng khi)
qué ngheo, do d6 ngon lira kho lan truyén dét chay hén
hop xang - khéng khi khi nhién liéu diesel bat chay. Trong
khi do, & tai Ion BMEP = 4,24bar, hdn hop xang - khdng khi
dam nén téc do lan truy@n ngon Ira nhanh, dé xay ra kich
no6 néu thoi diém phun diesel muén.

3.2 Tiéu thu nhién liéu va phat thai

Hinh 4 thé hién phéat thai va tiéu hao nhién liéu theo
thoi diém phun khi thir nghiém & ché do diesel nguyén ban
va cac ché dé RCCI.

V&i phat thai HC, lwvgng HC cao nhéat & vung tai thap va
gidm dan khi tang tai, nguyén nhan la do khi tai thdp hon
hop gitta xdng va khéng khi ngheo, do dé c6 nhirtng vung

74 | Tap chi KHOA HOC VA CONG NGHE @ Tap 56 - S6 5 (10/2020)

mang Itra khong lan tran téi. Khi tang tai lwgng xang phun
vao tang lén do d6 hén hop dong nhat do xang va khdng
khi tao ra s& dam dan Ién, kha nang chay tot hon vi thé HC
sé giam dan. Xét riéng tai trng muc tai, véi BMEP = 0,84bar,
lvong HC thap nhét tai trwong hop phun diesel 10° CA
BTDC. Trong khi dé vai BMEP = 2,75bar la 30° CA BTDC va
BMEP = 4,24bar la 15° CA BTDC. Phéat thai HC cia RCCI & ca
ba mic tai déu cao hon trvong hop diesel nguyén ban.

Luvong phat thai CO phu thudc chd yéu vao nhiét do
chay va luvgng 6 xi trong budng chay. O mic tai thap, hén
hop nghéo nén c6 nhiét dé chay thap nén CO cao nhat, khi
tang tai hon hop xang - khéng khi dam dan Ién do d6 nhiét
do chay tang Ién lam CO gidm. Xét & trng murc tai phat thai
CO kha twong dong véi HC (hinh 4 a,b). Phat thai CO trong
cd ba truong hgp RCCI déu cao hon truong hop diesel
nguyén ban.

Phat thai NO, phu thudc cha yéu vao lvong oxi va nhiét
do chay trong xy lanh, két qua cho thdy & ca ba murc tai & khu
vire thoi diém phun trong khoang 10° dén 20° CA BTDC NO,
dat mic cao nhat. Nguyén nhan chinh la do khi gidam dan
thoi diém phun diesel s& lam ting muc d6 phan 16p ctia hon
hop dan dén nhiét do chay cé xu huwéng ting dan va dat cuc
tri, néu ti€p tuc giam goéc phun sém sé lam cho thoi diém
chay dién ra qua mudn dan dén nhiét do chay giam dan. So
voi trudng hop diesel nguyén ban, tai hai muc tai thap va
trung binh phéat thai NO, & ché d6 RCCI thap hon, tuy nhién
tai tai cao ham lugng NO, clia ché dd RCCI khi phun 15° CA
BTDC téng cao hon truvdng hop diesel nguyén ban, két qua
nay cling tuong dong véi dinh HRR & hinh 4b.

Phat thai Soot duwgc thé hién trong hinh 4d, lvgng soot &
ché do RCCI thdp hon rat nhiéu trvong hop diesel nguyén
ban. Két qua nay la do sy cé mat clia nhién liéu hoat tinh thap
(x&ng) gitp cho hén hop ddng nhét hon, giam nhitng khu virc
¢6 hén hop dam va nhiét do cao do do6 soot giam manh. Luu y,
& ché do RCCI, khi gidm géc phun sém nhién liéu diesel sé lam
tang mic dd phan I6p trong hén hop, day 1a yéu t6 sé lam
soot tang. Tuy nhién khi phun mudn sé lam nhiét do chay
tang lam tang kha nang 6 xy hoa soot. Do d6 & truong hop
phun muén lvgng soot c6 tang nhung khdng dang ké.

Lrong tiéu hao nhién liéu g, theo thoi diém phun nhu
thé hién trong hinh 4e, do ché dd RCCI ham lwvgng CO va
HC Ién hon nén lam gidm hiéu suat chay, do d6 suét tiéu
hao nhién liéu ché dd RCCI & tai thap tang cao hon trvéng
hop diesel nguyén ban. Tuy nhién, & vuing tai trung binh va
tai cao, chénh l&ch tiéu thu nhién liéu khdng dang ké tham
chi thap hon nhu & tredng hgp phun 30° CA BTDC tai trung
binh va 7° CA BTDC tai cao.
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Hinh 4: Phét thai va tiéu thu nhién liéu tai 3 mc tdi BMEP 13 0,84; 2,75 va
4,24bar
4. KET LUAN

Ché dd RCCI dat hiéu qua rd rét & vung tai trung binh
nhd hén hgp ddng nhét gitra xang va khdng khi di dam dé
dam bao qua trinh bat chay tir mang Ira kich thich tir hén
hop diesel/khéng khi. O tai nhd phan hén hop ddng nhat
xang/khdng khi qua nghéo, do dé ngon Ia kich thich khé
lan truyén do trong budng chdy xudt hién nhiéu khu vuc
quéa nhat. Trong khi d6 & tai Ion hdn hop xang/khdng khi
dam nén téc do lan truyen ngon Ira nhanh, dé xay ra kich
no6 néu thoi diém phun diesel muén.

Viéc kiém soét hoat tinh ctia hén hop nhién liéu thong
qua diéu chinh ty |é xang/diesel va thoi di€ém cdp nhién liéu
gitp cho téc dd qué trinh chay RCCI thadp hon dong co
nguyén ban qua dé lam gidm ap suét trong xilanh gitp
dong co lam viéc ém diu hon. Viéc gidm nhiét dd qua trinh
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chay va tdng mic dd dong nhat ctia hdn hop do mot phan
duoc hoa tron trwéce (xang-khoéng khi) giap phat thai NO, va
Soot gidm manh. Phat thdi HC va CO tang la mét trong
nhitng nhwgc diém chinh clia ddng co RCCI. Tuy nhién cac
thanh phan c6 thé gidm dé dang bang cac bién phap xi ly
trén dudng thai.

LOICAM ON

Chung tdi xin chan thanh cadm on dé tai cap b Giao duc
va Dao tao B2018-BKA-59 d4 hd trg kinh phi dé nhom téac
gid hoan thanh nghién ctru nay.
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