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Tom tat

Do chira ¢6 cdc quy dinh vé kiém soat khi thai doi
Véi dong co diesel mdy néng nghiép, nén nhiéu dong
co kém chat lwong va phét thdi cao van diroe dia
vao sur dung tai Viét Nam. Do do, hién nay déng co
diesel may néng nghiép dang tré thanh nguon phat
thdi doc hai ra méi truong trong khi chua cé gidi
phép giam phat thai nao duwoc &p dung. Bai bao sé
tdp trung nghién cuiu dua ra mét gidi phap giam phét
thdi cho déng co diesel mdy néng nghiép trén phan
mém AVL-Boost. Két qua cho thdy, dong co sau khi
duoct trang bi hé thang giam phét thdi, cac thanh
phan NOy va PM sé gidm ddng ké trong khi cong sudt
khdng giam qué 5%. Két qua nghién ciru sé ld co so
quan trong dé phat trién hé thong giam phat thai cho
dong co diesel may nong nghiép.

Tl‘li khéa: Dong co diesel, khi thai doc hai, hé
thong giam phét thdi.

Abstract

As a result of not having regulations on emission
control for agricultural machinery diesel engines,
many low quality and high emission engines are still
being used in Vietnam. Therefore, agricultural
machinery diesel engines are becoming a source of
harmful emissions to the environment while no
emission reduction solutions have been applied. The
article will focus on researching and providing a
solution to reduce emissions for agricultural
machinery diesel engines on AVL-Boost software.
The results show that, after the engine is equipped
with an emission reduction system, the NOy and PM
components will decrease significantly while the
power does not decrease by more than 5%. The
research results will be an important basis for
developing emission reduction systems for
agricultural machinery diesel engines.

Keywords: Diesel engine, harmful emissions,
emission reduction system.

1. Giéi thiéu chung

Trong sut chiéu dai lich str, Viét Nam vai khi hau
nhiét d&i gié mua ludn la mot nudce cha trong nganh
ndng nghiép. Nong nghiép nudc ta tir chd don thuan
chi san xuat dé cung cip nhu cau luong thuc thyc
pham phuc vu trong nuéc gio diy nong nghiép ngay
cang déng vai trd quan trong trong nén kinh té, chiém
ty trong dang ké trong cac mat hang xuat khau chi luc
Vi tong kim ngach xuat khau néng 1am thuy san tir
2016-2020 dat trén 190 ty USD [1].

Sy kho ludng cua bién d6i khi hau va yéu cau vé
chat lwong san phdm ngay cang cao cua ngudi tidu
dung da dat ra yéu cau vé co giéi hoa néng nghiép.
Qua trinh hién dai hod nganh ndng nghiép s& gop phan
giam lao d6ng nang nhoc, dap tng tinh thoi vu va goép
phan ning cao ning suét lao dong ciing nhu cai thién
chat lwong cia ndng san. Vi nhitng dong luc nay, toc
d6 hién dai hoa, co gidi hod ndbng nghiép ¢ nudc ta
dang dién ra ngay cang nhanh chong.

Hién nay, cac san phdm co giGi phuc vu trong san
Xuit néng nghiép tai Viét Nam kha da dang vé ching
loai tir may lam dit, may thu hoach, may bom nudc,
may phun thudc sau, may bao quan va ché bién. Cac
méay moc nay chu yéu sir dung dong co diesel lam
ngudn dong lec chinh nén nhu cau st dung ching
dang ngay cang tang cao, vao khoang 120.000 dong
co mdi ndm va ting trudéng hang nam tir 5+10% [2].
Tuy nhién, cac déng co nay c6 luong phat thai lon gay
0 nhiém moi truong nhung lai khdng co giai phap
giam phat thai cho chdng.

D3 c6 nhiéu nghién ctru dugc thuc hién dé giai
quyét van d& nay. Tong Cong ty May dong lec va May
Nong nghiép Viét Nam (Veam) da va dang thuc hién
nhiéu du &n phdi hop véi cac nha khoa hoc tai cac
truong dai hoc thuc hién céc nghién ciu phat trién
nham timg budc cai thién cac tinh ning kinh té, ky
thuat cling nhu dic tinh phét thai cua cac mau dong co
hién c6 [3+5]. Tuy nhién, cAc nghién cau nay van
chua dua ra dugc mot hé thdng giam phat thai @ng
dung trén cac dong co may ndong nghiép.
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Dé 1am tién d& cho cac nghién ctru sau nay ciing
nhu gép phan giai quyét cac van dé néu trén, bai béo
nay s& trinh bay qué trinh nghién cttu mé phong nham
danh gia cac chi tiéu phat thai cia dong co diesel may
ndng nghiép trén phan mém AVL-Boost.

2. Noi dung nghién ciu
2.1. Cdc bwéc tién hanh nghién ciu

Céc budc tién hanh nghién ctru nhu sau:

- Buéc 1: Trén co so két qua thir nghiém dénh gia
dac tinh phét thai cua dong co dugc chon, nhom tac
gia s€ dua ra giai phap xu ly khi thai cho dong co.

- Buéc 2: Xay dung mé hinh md phong dong co
nguyén ban va dong co c6 hé théng xir Iy khi thai.

- Buéc 3: Panh gia tinh tin cay caa mo hinh bang
cach so sénh céc théng sb cia mé hinh dong co
nguyén ban va thuc nghiém.

- Buéc 4: Panh gia cac thong sé mo phong cua md
hinh ¢6 bo xu ly khi thai.

2.2. Thong sé kj thugt va theec tragng phat thai
Cua dong co

Nghién ctru dugc thuc hién trén déng co RV325,
day 1a loai dong co diesel may nong nghiép dugc su
dung phd bién trén cac may noéng nghiép tai nudc ta
hién nay [3, 4]. Céc thong sé ky thuat cua dong co
RV325 duoc thé hién trong Bang 1.

Thuec trang phat thai cia dong co RV325 dugce do
bang thuc nghiém theo chu trinh thir 1ISO 8178 - 4 C1
(8 mode) (Bang 2) do Viét Nam ching ta hién nay
chua ¢6 quy chuan thir nghiém va tiéu chuan gigi han
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ham lugng phét thai cua dong co st dung trong may
ndng nghiép. Két qua vé thuc trang phat thai ciia dong
co RV325 dugc thir nghiém tai Trung tdm nghién cau
Pong co, nhién liéu va khi thai, Truong Pai hoc Bach
khoa Ha Nai.

Céc thong s nay duoc dua ra ¢ Bang 4 va ching
duoc so sanh véi cac tiéu chuan Tier 1 va Tier 2 cua
My (Bang 3).

2.3. Dwa ra gidi phap xur ly khi thdi cho djng co
RV325

Dua vao thuc trang phat thai cia déng co RV325
dugc thé hién trén Bang 4 ta c6 thé thdy dong co
RV325 khong dat tiéu chuan Tier 1 ¢ cac hang muc
CO, HC+NOx va PM. Do d6 nhém nghién ctru dé
XUit phuong 4n giam phat thai cho dong co RV325
bang céch két hop két hgp bo DOC (Diesel Oxidation
Catalyst) vai bo DPF (Diesel Particulate Filter) va bo
SCR (Selective catalytic reduction). Trong do, bd
DOC s& duogc sir dung dé giam phét thai CO va HC,
bo DPF s& gitip giam thiéu luong phat thai PM va bo
xtr Iy SCR s& giam lwong NOy ¢6 trong thanh phan
phét thai. Mat khac, viéc két hgp bo DOC va DPF véi
bo DOC dugc b tri ¢ gan dong co hon sé& giup ting
nhiét 6 cua bo DPF dé c6 thé kich hoat kha ning tai
sinh lién tuc, gidp cho thoi gian giira cac lan bao
dudng cua bo DPF sé dai hon [8]. Viéc su dung bo xir
ly SCR dé giam thiéu luong NOy thay vi cac cong
nghé khac sé cé céc lgi ich nhu it gdy can duong thai,
khong tiang phat thai PM ciing nhu khong lam giam
cong suat cua dong co. Cac bo xir ly khi thai ké trén

Bdng 1. Thong sé kj thudt ciia dong co RV325

1 | Tén nhasan xuét Cty TNHH MTV DPéng co va M4y Néng nghiép Mién Nam
2 Tén dong co RV325
3 | Loai dong co Dong co diesel 01 xi lanh, ndm ngang
4 | Loai budng dét Truc tiép, Ty sé nén: 18,5
6 S6 xi lanh-B .kinhxHanh trinh 1-120mm x 125mm
7 | Téng thé tich hanh trinh 1,413 (1413 cc)
8 M men cuc dai: 93,4 Nm (tai vong quay 1800 v/ph)
Bdng 2. Ché dg thik va hé sé trong lreng theo chu trinh thiz 1SO 8178-4C1 [6]
Céc mode 1 | 2 | 3 | 4 5 | 6 | 7 8
Tbc do Téc d6 dinh muc Téc d6 Gng voi mdmen 16n nhit | Téc do kh. tai
M6 men xo0én (%) 100 75 50 10 100 75 50 0
Hé sb trong lwong 0,15 0,15 0,15 0,1 0,1 01 0,1 0,15
Bdng 3. Gidi hgn phat thdi cdc djng co theo tiéu chudn Tier 1, Tier 2 [7]
Ne Tiéu chusn [Nim 4p dung co HC NMHCNO, NOx PM
(g/kwh) (9/kwh) (9/kWh) (9/kWh) (9/kWh)
SW<10 Tier 1 2000 6,60 - 9,50 - 0,80
Tier 2 2005 6,60 - 7,50 - 0,80
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da dugc thuong mai hoé trén thi truong, cac thong sé
cta cac bo xir ly khi thai dugc thé hién trén Bang 5.

Bdng 4. Thuc trang phat thdi ciia dong co RV325

Thanh Thir . .
s Pon vi Tier1l | Tier 2
phan nghiém
HC [9/KWh] 0,63 - -
NOy [9/kKWh] 8,96 - -
co [9/kWh] 25,28 6,60 6,60
PM [9/kWh] 1,81 0,80 0,80
CO, [9/kwWh] 607,10 - -
NO+HC | [g/kwh] 9,60 950 | 7,50
Bdng 5. Thong sé ciia cac bg xi Iy khi thai
Chiéu Puong Thé
Mat do
Bo dai kinh tich
cell lgc
xir ly 16i loc 16i loc loc i
; (1/in?)
(mm) (mm) (lit)
DOC 220 170 3 200
DPF 220 170 3 200
SCR 235 170 33 200

3. Két qua nghién ciru va thao luan

R1,

CA1 . PRI CATZ
882

by
Hinh 1. M& hinh mé phéng déng co RV325
a) M6 hinh nguyén ban, b) M6 hinh ¢6 bg xi ly
Trén co s& cac thong s6 két cau cua dong co
RV325, cung véi cac phuong an xt 1y khi thai, nhom
nghién ctru da thuc hién xay dung cdc md hinh md
phong nhu thé hién trén Hinh 1, trong d6 gom: mo
hinh déng co RV325 nguyén ban, nhu thé hién trén
Hinh 1a; M6 hinh dong co RV325 ¢6 1ap bo xtr ly khi
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thai bao gdm DOC, DPF va SCR nhu thé hién trén
Hinh 1b. Cac cong thic tinh toan nhiét, phat thai dugc
sir dung trong mé hinh da dwgc dwa ra & nhidu nghién
clru trude day [9, 10] cling nhu trong tai liéu hudng
dan cua phan mém AVL-Boost.
3.1. Xay dung mé hinh

Céc phan tir sir dung trong md hinh dugc thé hién
trong Bang 6:

Bdng 6. Cac phdn tir trong md hinh md phéng

Tén phin | Ky Tén Ky
T TT )
tir hi¢u phin tir | hiéu
Diéu kién Binh én
1 . SB | 6 ) PL
bién ap
Puong
2 | Lockhi CcL | 7 ) R
ong
3 | Pongco E 8 DOC CAT1
4 | Xylanh C 9 DPF PF1
5 | Candong R | 10 SCR CAT2

3.2. Chay md phéng va dinh gid két qud
3.2.1. Panh gid d¢ tin cdy cua md hinh

M6 hinh sau khi nhap dir liéu, s& tiép tuc duoc
chay md phong va hiéu chinh cac théng sb dau vao va
diéu kién bién dé dam bao do tin cay cua mé hinh
thong qua viéc so sanh giita két qua md phong véi két
qua thir nghiém. Céc két qua danh gia do tin cay cua
md hinh dugc thé hién trén Hinh 2 va trong Bang 7.

Bdng 7. So sanh phat thdi ciia dong co RV325 giira
md phéng va tha nghiém

Sai
. . Mo
Thanh phan | Pon vi | Thir nghiém léch
phéng

(%)
NOy g/kW.h 8,96 9,10 1,53

HC g/kW.h 0,63 - -
NO, +HC g/kW.h 9,60 9,74 | 1,52
Cco g/kW.h 25,28 25,88 | 2,38
CO, g/kW.h 607,10 630,78 | 3,90
PM g/kW.h 1,81 1,87 3,20

V6i két qua thé hién trén Hinh 2 va Bang 7, c6 thé
thay giira md phong va thir nghiém c6 sai léch kha nho
duéi 5%, nhu vay c6 thé coi mé hinh c6 du d6 tin cay
dé sir dung trong cac nghién ciu md phong dong co
khi 13p bo xir ly khi thai DOC, DPF va SCR. M hinh
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dam bao do tin cay nhu trén Hinh 1a s& dugc bd sung
phan tir DOC, DPF va SCR nhu thé hién trén Hinh 1b
dé c6 kha nang xtr ly khi thai cta dong co trong phan
mém mod phong. Sau d6, nhap dir liéu dau vao cho
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Hinh 2. So sanh Ne Va ge ciia dgng co RV325 giira
mo phéng va tha nghiém
phan tir DOC, DPF, SCR va thyc hién chay md phong
theo chu trinh ISO 8178-4 C1.
3.2.2. Két qua md phong mé hinh ¢ bg giam phat thdi
Két qua chay mo phong dong co RV325 c6 lap
DOC, DPF va SCR duoc thé hién trong Bang 8.

Bdang 8. So s&nh phat thdi khi déng co sir dung DOC,
DPF va SCR vséi tiéu chuén Tier 2

C6 DOC,
N Chua co .
Thanh phan| Pon vi DPFva |Tier2
b xir Iy
SCR
NO, + HC | g/lkWh 9,74 5,60 7,50
NOy g/kW.h 9,10 4,93
Cco g/kW.h 25,88 14,66 6,60
PM g/kW.h 1,87 0,91 0,80

Phét thai cua dong co khi sir dung bo DOC, DPF
va EGR so véi tiéu chuan Tier 2 dugc thé hién trén
bang 8. Két qua cho thay, cac thanh phan phat thai
NO,+HC dat tiéu chuan Tier 2, PM da gan dat tiéu
chuén Tier 2 con ham lwong CO da giam dang ké. Cu
thé, phat thai CO giam 42,55%, NOy giam 44,95% va
PM giam khoang 49,25%. S6 liéu trén bang 8 da cho
thdy hiéu qua cua bo xtr ly khi thai dwoc 1ip thém vao
m6 hinh mé phong dong co truyén thong.

3.2.3. Anh hwong ciia hé thang giam phét thai dén tinh
ndng kinh té ky thugt ciia dong co

Tinh ning kinh té k§ thuat cia dong co RV325 bj
anh huong sau khi lap bo xir Iy DOC, DPF, SCR dugc
thé hién trén Bang 9.
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Bdng 9. Tinh ning kinh té kj thugt ciia dgng co RV325 khi
ldp bé xir 1y khi thai

M6 phén M6 phéng c6 bo o

n nguyl:en b:n pxi’r li'l ' % thay ddi
v/ph Ne B e AN, AQe
o kw) <g/fwm e (K1) (g/lfwm %) (02)
1100 11,38 | 256,95 11,09 263,73 | -2,56 2,64
1320 13,79 | 243,45 13,25 253,36 | -3,93 4,08
1540 15,31 | 246,10 14,42 258,74 | -5,78 514
1760 16,44 | 257,08 16,05 263,12 | -2,36 2,35
1980 18,71 | 281,08 18,24 288,22 | -2,48 2,54
2200 17,75| 323,31 17,04 336,46 | -4,04 4,07

Tur Bang 9 ta c6 thé thay khi Iap bo xu ly vao mo
hinh dong co nguyén ban thi cong suat ciia dong co s&
giam tir 2,4% dén gan 6%. Trong khi 0, suat tiéu hao
nhién liéu cua dong co sé& tang tir 2,35% dén hon 5%.
Nhirng su thay déi nay c6 thé duoc giai thich rang khi
Iip thém cac bo xir Iy khi thai thi can trén duong thai
s& tang, tir 46 gdy ra d6 giam cdng suét ciing nhu do
tang cuia suat tieu hao nhién liéu caa dong co.

4. Két luan

Tir cac két qua dat duoc cung cac phan tich danh
gia, nhém nghién ciru c6 thé dua ra mot sé két luan
sau:

- Két qua nghién ctru thir nghiém va mé phong cho
thiy dac tinh phét thai ciia dong co RV325 chwa dat
duoc tiéu chuan Tier 1 va Tier 2.

- Bong co sau khi trang bi thém bs DOC, DPF va
SCR thi phat thai CO giam 42,55%, NOy giam
44,95% va PM giam khoang 49,25% so véi dong co
nguyén ban. Trong khi, tinh niang kinh té va ky thuat
cua dong co bi anh huong khoéng qué I6n, nhu: cong
suat giam t6i da 5,78%; sudt tiéu hao nhién liéu ting
t6i da 5,14%.

Két qua nghién ctru 1a co sé quan trong trong viéc
lya chon giai phap giam phét thai cho déng co diesel
may nong nghiép san xuét tai Viét Nam.
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