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TOM TAT

Bai bao trinh bay nghién ciu mé phdng gidm phat thdi doc hai cho déng co diesel I3p trén xe
buyt. C4c nghién ctru mb phdng duoc thuc hién trén doéng co diesel D1146TI tang 4p cao c6 13p hé
lhdng luan h6i khi thar (EGR) két hop v&i b6 xuc tc 6xi héa (DOC) va bo loc chét thai dang hat (DPF)
bing phdn mém AVL-Boost. Qué trinh m6 phdng duyc thuc hién & cac ché 36 Iam viéc cia déng co
va theo chu frinh ther ECE R49 Céc két qua m6 phdng cho th8y ty 16 khi luéin héi dnh hudng nhiéu
dén phat théi nito 6xit (NOy), bd hong va phét thai cda dong co diesel 18p trén xe buyt dang luu hanh
c6 thé tién dén tiéu chudn Euro3 khi dugc /ap h6 théng EGR két hop vén b6 DOC va DPF. Két qué
nghién cou 13 théng tin quan trong c6 thé stv dung hGu Ich trong budc ddu ciia qua trinh thiét ké va
ché tao hé théng gidm phét thai cho dong co diesel 1&p trén xe buyt dang luu hanh.

ABSTRACT

This paper presents simulalion study of reducing pollutant emissions of diesel buses. The
simulation studies were performed on a D1146T! turbocharged diesel engine that equipped with an
Exhaust Gas Recirculation (EGR) system combined with a Diesel Oxidation Catalyst (DOC) and a
Diesel Particulate Fifter (DPF) by using AVL-Boost soffware. The simulalion process was researched
at operating regulations of engjne and lhe ECE R49 lesr cycle. The stmulallon resul[s showed that the
nitrogen oxides (NOX) and Soot are on the gas rale,
and diesel engine emissions on buses can be up loward Euro3 sfandard when equipped with an EGR
system combined with DOC and DPF. These simulation resulfs have provided important information
that can uselully assist in the first step of the design process of emission reduction system for diese!
engine on these buses.

1. GIG1 THIEU hip thy NOy & hén hgp ngheo (LNT), bd loc
chét thai dang hat (DPF) [1]-[6]. Tuy nhién,
viéc nghién ciu va img dung cdc gidi phip
cong nghé nay cho déng co diesel lap trén
phuong tign tham gja giao théng ¢ Viét Nam
vin con rat han ché [7]. Nhimg nam gﬁn day,
nhu ciu van chuyén va di lai tang nén sé lugng
va ching loai cac phuong tién tham gia giao
thdng c6 sir dung dong co diesel, dac biét 13 xe
buyt tai céc thanh phd 1¢n tang nhanh, trong khi
phan 16n céc phuong tién nay chua dat tiéu
chudn khi thai [8]. Bay la nguyén nhian chinh
din dén lugng phét thai ddc hai NOy va PM tir
cdc phuong tign ndy da vuot qua tiéu chuén cho

Phit thai déc hai tir phuong tién tham gia
giao thdng sir dung dong co dét trong (DCPT)
12 t4c nhan chinh gay 6 nhiém khéng khi d6 thy.
Trong dé, phat thai CO va HC chi yéu do déng
co xang gdy ra, con phat thai nito 8xit (NOy) va
phat thai dang hat (PM) Ja do déng co diesel.
Giam phét thai dgc hai cho DCDT duge coi 13
thach thire va ciing 1a dong hre thilc day cac nha
nghién ctru dau tr nhidu thoi gian va cong sirc
dé tim ra cdc gidi phap céng nghé hiéu qua.
Trong thdi gian qua, nhidu giai phap giam phat
thai cho dgng co diesel di dat dugc nhimg
thanh cdng va déng gép nhit dinh. Tmng 46 Y N PR
phai ké dgn phuong phap cai nen lon wu quéd phép vadgéyhjo nhx;em_ {ram trong kho;nglflu mol
trinh chdy cia DCDT va sir dung hé lhéng xir ly trubng o " i be gial quyet vér'\A de rm_l’ mot
khi thai bao gdm nhur: hé théng luan hdi khi thai gial phép cong nght gidm phat lh?l choAdoljg o
(EGR), b6 xir ly xic tic khiy NOy (SCR), bo diesel 13p trén xe buyt dang luu hanh tai Ha Noi
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d3 duge nhém nghién ciu dua ra {7]-(8]). Trén
co so phén tich danh gia thyc trang phat thai
cta xe buyt HA Nbi va diéu ki¢n cong ngh¢ hi¢n
0, giat phép EGR dé gidm phat thai NOy Két
hgp véi b xir ly (DOC) va DPF dé giam PM da
duge lya chon [9). Qud trinh nghién ciru anh
lurgng cia EGR, DOC vd DPF den kha ndng
gidm phat thai va tinh nang lm vigc cia dong
ca duge thre hign 1rén phﬁn mém AVL-Boost.
Cac két qua nghién ctiu md phéng cho thdy,
dang co diesel [3p trén xc buyt dang heu hinh
sau khi 4p dyng giai phap giam phat thai (rén da
cii thign dang ke 1ir mire phit thai Eurol tién
dén Euro3, trong khi dic tinh cong sudt v ticu
hao nhién liéu khéng bi anh hudmg nhiéu. Céc
Kkét qua nghién ctu s& 1a co s& quan trong cho
vide tinh toan, thiét ké va nghién ciru thye
nghiém hé lhong gidm phat thii Vap trén xe buyt
Ha Nai nhim dat tiéu chudn Euro3.

2. LUA CHON GIAl PHAP GIAM PHAT
THAL DOC HAI TU PONG CO DIESEL
LAP TREN XE BUYT

2.1. Thyc trang phit thai tir djng co diesel
13p trén xe buyt HA N§i

Do nhu géu van tai cong cong ting
nhanh, vi vay sé luong xe buyt ngi va ngoai
thanh ciia Ha N6i ciing tang nhanh trong nhimg
nam qua. Nam 2008 s6 lugng xe bujt luu hanh
& céc tayén ngi va ngoai thanh Ha Noi khoing
trén 1200 chicc cic loai. Nam 2010 riéng s6
lugng xe buyt luu hanh & cic tuyén ndi thank
Ha Noi 161 834 chiéc va phan 16n 1a xe 60 chd
dén 80 chd. Trong d6 bao gm céc loai xe nhu
Dacwoo, Mercedes, Thaco, Huyndai, Transico,
cac loai ndy da phin dugc lip rdp méi trong
nu6e. Hon nira, do tinh trang qua tai thudng
xuyén vao gio cao dxem o thé 1én 161 200% [9).
diéu nay anh huong rit xiu dén didu kién laim
vigc clia dong co. Do vay cac dac tinh ky thudt
ctia dong co giam, lugng phat thai tang va hiu
nhu khéng dip {mg dugc cic ticu chuin phit
thai hign hinh. D¢ danh gia thuc trang phét thai
cua dong co diesel lap trén xe buyt Ha Nai,
nhém nghién ciru da Tua chon déng co D1146T1
lam déi tugng nghién ciry, ddy 1a dgng co diescl
4 ky ¢6 tang 4p vd dugc sir dung pho bién trén
xe buyt Ha Noi. Két qua thir nghiém phat thai
cho thdy, cac thanh phan phdt 1hdj CO va HC
dap tmg gi6i han cua tiéu chuan Euro2, trong
khi d6 thanh phin PM chi dap mg tiéu chufin
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Eurol, v thanh phin phét thai NOx cao gip2
1an so véi gi6i han tiéu chuén Euro2 [8].

2.2. Giai phap gidm phat thai ddc hai cho
dgng co diesel Hip trén xe buyt Ha Ngi

Do mirc phat thai NOy khé cao va déng
co thudc thé hé cii, nén vigc sir dung cdc hé
théng hién dai nhu SCR hay LNT 14 khéng thé
thye hién duge. Do véy, dé giam phat thai NOy
16 tiéu chuan Euro3 thi giai phdp EGR duge
Iua chon cho dong co D1 146T1 13 kha thi hon
ca [7]. Qua phén tich va dénh gia mirc phat thai
PM cua dong co diescl D1146TI nguyén ban va
sau khi lip hé théng EGR, ciing nhv qua dénh
gia hi¢u qua gidm phat thai PM cua céc loai b§
loc, déng théri két hgp voi kinh nghiém cua céc
chuyén gia hang Emitec, aé giam phat thai PM
dat tiéu chuan Euro3 can phai lip l9c DPF trén
dudng xa. Tuy nhién ciin phai luu y dén vigc 14
sinh loc de dam bao tubi tho loc DPF. Do viy
loc DPF clin dugc lép phox hop véi bd xur ly
DOC. So dé nguyén Iy cua giai phap giam phit
thai do nhém nghién ciru dua ra dugc thé hign
trén hinh 1. Khi thai sau khi qua by DOC vd
DPF thuc hién qua trinh 6xy hoa CO, HC va loc
PM thl duge trich mét phin dua vao dudng nap
dé tac déng dén qua trinh chay l1am giam phét
thai NOx. Khi luan hdi duogc tam mat trude khi
dua vao dudng nap va luu luong luan hdi duge
diéu chinh thong qua dé m& cua van EGR tiy
theo ché d tai cia dong ca.

. ]
o onol

Dng co db1 irong

| S0 g = |

Van EGR Limat khi Ul

Hinh 1. Gidi phdp cong nghé giam phdt thii
PM va NO, cho déng co D1146TI
3. PHUONG PHAP MO PHONG

Dé dam bao mé hinh mé phong c6 tinh
tin cdy trong qua trinh nghién ciru, cin thiét
phai thuc hién cac thir nghiém dé danh gia do
tin cdy cia md hinh. Sau khi mo hinh da duge
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kiém chimg d¢ tin cfy théng qua cac sé liéu
thyc nghiém, trén co s6 mé hinh do llep tuc
phit trién dé thyc hi¢n cic nghién ciu danh gid
anh huéng cda hé thong giam phat thai dén dic
tinh k¥ thuit va mirc phét thai cua dong co.

3.1. Thire nghi¢m

Chc thir nghiém duge tién hanh trén bang
thir dong luc hoc cao cua Phong thi nghiém
DCDT, Trudng Dai hoc Bich khoa Ha Noi
(PHBKHN). Ddng co sau khi bao dudng duge
lip dat trén bang thir, déng thoi hé lhong nhién
lidu duge hiéu chinh theo cac théng s k§ thudt
ciia nhd san xuét. H¢ théng lam mét va boi tron
duge két ndi véi cac h¢ théng diéu khién cua
bing thir d& dim bao dong co lam viéc trong
dleu ki¢n nhiét d nudc [am mét, nhiét d¢ va 4p
sudt du béi trom trong pham vi cho phép. Hinh
2 thé hién dong co D1146TI trén bang thar.

Sau khi hoan thanh céc cong viéc lap dat,
higu chinh va chay ra déng co trén bang thi,
thyc hién do dic tinh déng co va phat thai dong
<o theo chu trinh thar ECE R49. Trong qud trinh
thue hién, cac gi trj do 1 cac cam bién va cic
thiét bj do duge dua vé may tinh trung tam cua
bang thir dé xir ly s ligu.

Hinh 2. Ldp dit dgng co D1146TI trén bang
thir

3.2. Qui trinh mé phéng
3.2.1. Xdy dvmg m6 hinh

. Trén co sé dac diém két cu va cac thong
56 co ban cda déng co D1146T1. M hinh déng
co DII46T! duge xdy dung trén phin mém
AVL-Boost dugc thé hién trén hinh 3. Cic phén
1r clia m6 hinh dugc lyra chon phu hgp véi két
:4u cua d6ng co nhu thé hién trén bang 1.
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Bang 1. Cdc phdn nr ciia mé hinh déng co
D1146T1 trén AVL-Boost

Ky bigu Phin i K higu Phio 1k
C | Xilanh TC | Tuabin mdy nen
PM | Didmdp R Phin tir tt Juu
B | Phin ur bien WG| Van x tuabin
CL [ Dolockninap | CATI | B xic tic 6w hoa
€O | Bo lim mat DPF_| B4 loc DPF
PL__| Dinhdnap J Ditm nou

Hinh 3 M3 hinh dgng co D1146T1 cd ldp hi théng
gidm phat thai trén AVL-Boost
3.2.2. Thiét ldp cdc thong 56 cho mé hinh mé
phong

Sau khi mé hinh duoc xiy dung xong,
cdc thong 6 dau vio cho md hinh duge lay trén
€0 s cac thng s0 thyre ca dgng co D1146T]
nhu thé hi¢n trong bang 2.

Béng 2. Cdc théng s6 k§ thudt cua dong co
DI1146TI

T Dien giai Néi dung
1 | Loai dong co D:;E:Ml;h:: hang.
2 | S5 lanh (1)
3| The tich cong tde (Vy) 071 fit
4| Pudng kinh (D) 1 mm
S| Hanh winh (S) 139 mm
6 [Ty sé nén (c) 16.71
7 | Ap suat phun 220 bar
8 | Cong suat cuc dai (Negy,) | 140 kW/2000 viph |
9| Mo men cuc dai (M) | 740 Nmv1400 viph
10| Svdt néu hao nhvliéu (p,) | 206 gAW h

Théi gian chay md hinh phu Ihuoc vio sé chu
trinh chay mé phong Sau nhiéu lin chay this
md hinh v6i s6 chu trinh khac nhau, két hop
cing véi su phan tich va danh gid két qua mé
phong, cho l_hay véi mé hinh ddng co D1146TI
trén phin mém AVL-Boost cdn thiét phai chay
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15i thidu 80 chu trinh thi méi dam bso dat tinh
én dinh ca két qua mo phong.

3.3. D4nh gi4 ¢ tin cdy ciia mb hinh

Bé danh gid do tin cdy ciz mé hinh,
trudc tién can xic dinh d hoi ty cua md hinh
tire 1 thé Wén tinh 6n dinh cua két qua mb
phong, sau do so sanh gita két qua mé phong
va thrr nghi¢m d¢ danh gié tinh tin ciy cba mo6
hinh.

Hinh 4 thé hign két qua so sanh cong sudt
va sudt tiéu hao nhién ligu gitra m6 phong va
thye nghiém o ché dd 100% tai. Két qua cho
thiy dudmg dac tinh cong sudt va tiéu hao nhién
ligu gira mo phdng va thyc nghi¢m la kha
twong dong, gi trj sai 1&ch cong suat trung binh

Hinh 4. Ddc tinh cong sudt va tiéu hao nhién liéu
& ché dp 100% tai giita mé phong va thyc nghién:

4. KET QUA MO PHONG VA THAO
LUAN

4.1. Anh huémg cia EGR dén phat thai cua
djng co

Hinh 5 thé hi¢n két qua mo phong dién
bién nhiét do trong xylanh & ché ¢ 50%., 75%
1di va 2000 v/ph trong céc trudng hop c6 va cb
13p hé théng EGR. Két qua trén cho thiy & ché
49 50%, 75% tai khi co 1dp hé thong EGR nhit
4o qud trinh chiy déu giam va mic d9 giam
tang dan khi ting tai. Nguyén nhan [a khi thyc
hién EGR da lam anh hudng tryc tiép dén qua
trinh chdy din dén nhiét d¢ qué trinh chay
giam. Ddy 14 nguyén nhan chinh [dm giam kha
ning hinh thanh NO trong déng co diesel.

Két qua mé phang anh huang coa ty 1&
EGR dén phat thai NOy va bd hong (két qua mo
phéng dua ra thanh phan b6 hong dac tnmg cho
phit thi PM) & ché dé 50%, 75% tai tai
dj 1400 v/ph va 2000 v/ph duge thé |
hinh 6-9. Keét qua trén hinh 6 va 7 hé hlen phit
thai NOy va bd héng & 50% tai khi thay doi ty

toan dai téc do md phdng, va thyc nghiém they

dudmg dic tinh ngodi la 2 12% va gid trj s
1¢ch 1gn nhit 14 2, 63% 1ai 10
Trong khi o, gid trj sué @
I¢ch trung binh trén toan dai 16¢ do 1a2 52%\=
i ri sai I¢eh [on nhit 12 3.06% o téc dé "G’
viph Cic sai léch nay c6 thé do sai $6 tir cic
phép do trong qud trinh tha nghiém hode d!J cic
thong s6 nhip cho mo hinh. Tuy phién cic

léch kha nho, trong pham vi nghién ciu mi
phong c6 the chip nhan duge. Nhu vay 6 thi
ket luan mo hinh dong co D1146TI1 xdy dyng
wrén phin mém AVL-Boost dat do tin cdy, dy
d6 ¢6 thé sur dung mo hinh nay dé nghién civ
cic van dé lién quan dén dng oo

moé phong
DI6TI

Hinlt 5 Dién bié

do 50%, T5%1

hop covaco lap hé thong EGR

1¢ EGR (mg vai cic toc do 1400 v/ph va 2000
v.ph Trong truémg hop toc d6 1400 v/ph. khity
J¢ EGR la 18,64% thi phat thai NO« gizm
$2,92% trong Khi dé phat thai bo héng ting
120.51%. Di vai ché do tdc dd 2000 viph, v
v 1& EGR 13 18.28% thi phat thai NOy giém
48.78%, trong Khi do phat thai b héng tang
212.6% Nhu vay, o ché do 50% tai, e da
Juoc mue dich gram dang ké phat thai NOy ¢
cac to¢ do Khac nhau phai mo hoan toan val
EGR Tuy nhign phat thai b6 héng lar tang lén
rit cao Chinh vi thé trong trueng hop nay cin
A&t hop cic gidr phap gidm phat thai bo héng
nhur sir dung bo loc bui khor DPF.

Hinh § va 9 thé lén ndng dd phat thii
NOj vi bd g 0 75% 1ai khi thay do
LEGR tmg vai cac 16c d§ 1400 viph vd 2000
viph. Truémg hop tde do 1400 v/ph, khi f k
EGR 13 18.39% thi phat thii NOy giam 63,18’
trong khi do6 phat thai bd hong tang 96,22%
D61 vai ché dd téc dd 2000 viph, vai ty 1& EGR
13 17.99% thi phét thai NO, giam 59,16%, trong
khi do phat thai bo héng tang 159,2%.




TAP CHi KHOA HOC & CONG NGHE CAC TRUONG DAT HOC KY THUAT 4 S0 91 - 2012

) 0%
@KOn t400uph DB NG 143005h
o on
3™ o’
3 3
£ .3
fa on g
3
w0 oo
° om0
000 825 a7 e 10n e

BRI

Hink 6. Phét thi NO, va bé héng theo 1y 1¢ EGR
o 16c dg 1400 viph - 50% 16i

NON-1400uish DOAKEw- 140 ph

NOvippm

¥ 8 8

om0
000 555 1067 3 1669 123

RReRED

Hinh 8. Phat thai NO, va b6 hong theo 1y lé EGR
6 16 d6 1400 viph - 75% 1di

Nhur viy, & ché do 75% tai, khi van EGR
mé hon toan c6 thé giam phét thii NOy t6i
60%, tuy nhién trong truong hop nay phat thai
b héng ciing tang |én kha nhidu. Chinh vi thé
dé img dung bién phép EGR & cac ché d¢ tai
cao luén phai két hop v6i cc bign phip giam
phit thai bd hong. Trong nghién ciru nay di sir
dung két hgp bién phap tmg dung b3 xic tac
oxy héa DOC va bj loc DPF dé giam phit thai
PM khi dung bién phdp luin héi khi thai dé
giam NOx.

4.2. Anh huémg cia h§ théng giam phét thai
dén mic phat thii caa djng co’

Két qua mo phong dong co trong ca 2
trutmg hop c6 va khéng ¢6 lip bd xut ly DOC
cang loc DPF theo chu trinh tha ECE R49 dugc
hé hién trong bang 3. Két qua cho thiy thanh
phin phat thai CO giam kha 16n tuong img la
67,66%, con phat thai NOy giam 5,18%. Trong
khi d6 phét thai bd hong giam déng ké dat 16i
69,62%. Két qua trén cho thdy hiéu qua cua
DOC va DPF trong viée xir Iy phat thai CO va
b héng. Trong Im(‘mg hop nay phat thii bd
héng dat gi4 trj gin tuong duong véi tiéu chudn
Euro3 img véi thanh phin PM. Nhu vay chimg
19 viéc sir dung bd DOC va DPF 13 hiéu qua.
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Hinh 7. Phat thdi NO, va b6 hong theo ty I¢ EGR
& 16¢ d6 2000 v/pll - 50% tai
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Hinh 9. Phdt thai NO, va b6 héng theo ty Ié EGR
G 16¢ d6 2000 viph - 75% tGi

Tuy nhién, dé phit huy tét kha ning xir ly va
loc cita b DOC va DPF véi cic thanh phin
phat thai NO\ va PM cua d¢ng co dat tiéu
chudn thi can thiét phai phéi hop véi hé théng
EGR sao cho hop ly.

1628 3799

Bang 3. Két qua mo phong thanh phdn phat
thai khi c6 va khéng cé lap by DOC va DPF
theo chu trinh thir ECE R49

Khdo: ) o
“h*"'” Dauvj | 6 Dof: DCOC usnn (I:fﬂun
prin VADPF | vaDPF | (%) | Eurod
NOx | gAWh | 14532 | 13779 | -518 | s0
Co [ exwh | 1078 | 0381 | -6766 | 21
wihees | gkWh | 0214 | 0065 | -6962
Bang 4. Két qua mé phong cdc thanh Pphdn phit
thai khi 6 va khong c6 lip h¢ thong EGR.
DOC va DPF theo chu trinh thir ECE R49
Khbo So | Tiew
1;';3':’ Don vj b * IITC(fPT sinb | cbudn
HTGPT (%) | Euro}
NOx | pkWh | 14532 | 1684 | -67.07 | 30
CO [erwh | 1178 | 0798 | -3226 | 2l
sbbieg | gAWh | 0214 | 0082 | . 6168 | -

Bang 4 thé hién két qua m6 phong cac
thanh phén phat thai theo chu trinh ECE R49
cho ¢4 2 truémg hop c6 lip va khang lip hé
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théng giam phat thai gdm c6 EGR, DOC va
DPF. Két qua cho thiy sau khi Jip bd gidm phél
thai thi thanh phin phit thai NOx. CO va bd
nong déu giam dang ké. I‘rong 6, thanh phin
CO giam 32.26%. NOyx giam 67,77%, bd hong
giam 61.68% va cdc thinh phin phat thai nay
déu dat tiéu chudn phat thai Curo3.

4.3. Anh hudng cua h¢ lhﬁng gidm phat thai
dén tinh ndng k§ thudt coa ddng cvo'

Sau khi trang bj h¢ thong gidm phat thai
EGR. DOC va DPF s¢ gay anh huong dén qua
trinh ch’sy va thai ciia (long co. Do dé cong suat

va suét tiéu hao nhién li¢u cia dong co cung 58
bj anh huéng. Hinh 10 va 11 thé hién két qui
mb phong cOng suét va sut tiéu hao nhién ligu
cua dong co khi lam viéc & ché g 100%, 75%,
50% va 25% khl b va khong lip he lhong giam
phat thai. Két qua cho lhay 6 céc ché dj tai
cong sult cua dong co giam va suét tiéu hao
nhién ligu ting & cAc ché dé tai khi cé lip h¢
théng giam phit thai. Khi tang tai thl mic d§
giam cong suat tang. Tuy nhién muc d9 gidm
cong sudt va tang sudt tiéu hao nhién ligu khi
lip hé lhong giam phat thai lon nhit 12 5,5% va
8% & ché do 2000 v/ph va 100% tai.

Hinh 10. Dac tinh cong sudt dgng co khi Id/)‘ va  Hinh 11, Dac tinh tiéu hao nhién li¢u khi Id'p' va
khong lap hé thong giam phdt thai ¢ cdc ché do  khong lap hé thong giam phat thar ¢ cdc che d¢

100%, 75%, S0% va 25% tdt
5. KET LUAN

Trén co s két qua md phéng déng co
DI146TI ¢6 lip hé (héng EGR két hop vai bo
DOC va DPF béng phdn mém AVL-Boost ¢6
thé dua ra céc két ludn sau:

- Xay dymg thanh cdng md hinh déng co
D1146TI c6 1ap hé théng giam phat thai trén
phin mém AVL-Boost.

- Danh gia duge mic d§ dnh hudng cia
ty 1¢ EGR dén giam phat thai NOy cua déng co
& cc ché do 1am viée. Day [a €0 50 quan trong
cho viéc xéic dinh ty 1¢ EGR 16i uu dé dam bio
phat thii NOx dat yéu ciu nhung khéng tang
qua cao ham lugng bb hong.

100%. 75%, 50% va 25% tai

- Béng co D1146Ti sau khi 14p hé théng
gidm phéat thai, muc d6 giam phat thai 12
32.26% déi voi CO. 67,77% dbi voi NOy va dat
tiéu chuin Euro3. Thanh phin phat thai bd héng
giam 161 61.68%. Trong khi dac tinh cang suat
va tiéu hao nhién liéu khong bj anh hudng
nhiéu,

- Cic két qua nghién cinu 14 co & Quan
trong c6 thé sir dung hiru ich trong budc uep
theo clia qu trinh thidt ké va ché tao hé thong
giam phat thai cho dong co diesel lip trén xe
buyt dang luu hanh,
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