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TOM TAT

Bai bdo tdp trung nghién ciru moi quan hé giita loai hinh va cdp dé bdo dudng sira chita
(BDSC) cuia dong co diesel dén mirc dd khéi thai phat ra tir dong co. Nghién ciru dwoc thiee hién
théng qua viéc sir dung mé hinh hoi quy va thong ké dé phan tich di liéu thire nghiém tir 20 xe 6 t6
Véi cdc hang muc bdo dudng sira chita khdc nhau. Két qud nghién citu cho thdy, déi véi hinh thirc
dai tu dong co va bao dwong swa chita phirc tap thi mirc giam do khoi trudc va sau bdao dwong sira
chita dat 15-43,48%; véi hinh thite bao dwéng nhanh, thay thé don gian thi dg khéi chi giam 0,5-
6%. Két qua nghién ciru khang dinh tam quan trong ciia viéc bao dwéng sira chita trong viéc kiém
soat phat thai o dong co diesel.

Tir khoa: Pong co diesel; P khoi; Duy tu bao dudng; Giam phat thai; Hoi quy tuyén tinh.
ABSTRACT

The paper focuses on the relationship between the type and level of maintenance and repair
of diesel engines and the level of exhaust fumes emitted from the engine. The study was conducted
by using regression and statistical models to analyze experimental data from 20 cars with different
maintenance and repair categories. The results of the study show that for the form of engine overhaul
and complex maintenance and repair, the reduction in smoke levels before and after maintenance
and repair is 15-43.48%, for the form of quick maintenance and simple replacement, the smoke
level is only reduced by 0.5-6%. The results of the study confirm the importance of maintenance and
repair in controlling emissions in diesel engines.

Keywords: Diesel engine; Smoke opacity;, Maintenance; Emission reduction,; Linear

regression. &
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1. GIOI THIEU CHUNG

Van dé 6 nhiém khong khi do phuong
tién giao thong, dac biét la 6 t6 su dung dong
co diesel dang 12 mdi quan tdm 16n tai cac d6
thi phat trién nhanh. Khi phat thai dong co
diesel co6 4 loai chinh: Carbon monoxide (CO),
Hydrocarbon (HC), Oxitnito (NO ) va chat thai
dang hat (Particulate Matter - PM) [1], trong d6
PM Ia thanh phan chinh giy ra 6 nhiém moi
truong va gy anh hudng tiéu cuc dén strc khoé
con ngudi [2]. Pong co diesel sinh nhiéu hat
mudi va khi doc hai néu khong dugc bao dudng
thuong xuyén [3]. Cac nghién ctru trong va
ngoai nudc déu chi ra rang viéc bao dudng dinh
ky co thé giam déng ké luong khoi thai [4]. Tuy
nhién, tai Viét Nam, chua c6 nhiéu nghién ctru
thyc nghiém chi tiét, sir dung di liéu do thuc té
va phan tich thong ké cy thé timg nguyén nhan.
Bai bao nay nghién ctru phan tich dir licu thuc
té tir 20 phuong tién, két hop mé hinh héi quy
va kiém dinh thong ké, nham xac dinh mirc d6
anh huong cua tung loai bado dudng stra chita
(BDSC) dén d6 khoi, mbi twong quan giita do
khoi trudce va sau bao dudng, dd tin cay ciia mo
hinh du doan hiéu suat giam d6 khoi. Két qua
nghién ctru c6 thé dugc st dung dé cung cip
luan ctr khoa hoc nham t6i uu cong tac bao tri
phuong tién, va gbp phan giam thiéu 6 nhiém
khong khi do cac phuong giao thong van tai
gay ra.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap do

Do khéi ctua dong co diesel do bang
chi s6 %HSU (Hartridge Smoke Unit), mot dai
luong do mirc d0 can anh sang cua khi thai,
thuong dugc s dung nhu mot chi s6 gian tiép
dé danh gia mic do phat thai hat tir dong co
diesel, dac biét trong cac chuong trinh kiém tra

va bao dudng phuong ti€n do tinh don gian va
chi phi thap [5]. Po d6 khoi trong khi thai dong
co diesel duoc thyuc hién bang phuong phap do
mau khi thai theo chu trinh do dong co & ché do
gia toc tu do. Chu trinh do ¢ ché d6 gia toc tu
do dugc quy dinh trong TCVN 7663:2007 thé
hién trén Hinh 1, dong co dugc kéo ga nhanh
khong tai tir toc do6 thap 1én tdc do cao, thiét bi
s& ghi nhan do mo khoéi cuc dai sinh ra trong
qua trinh tang tc [5].

Giai doan nghi
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Hinh 1. Chu trinh do dong co & ché dg gia toc
tir do

Chu trinh gia tde tu do duge thuc hién
it nhat ba 1an. Gia tri trung binh cong ctia ba
gia tri do sau cung dugc lay lam két qua do.
Két qua do dugc cong nhan khi chiéu rong dai
do (chénh léch giira gia tri do 16n nhat va nho
nhat) ctia ba chu trinh gia toc ty do sau cing
khong vuot qua 10% HSU. Di véi két qua do
13 hé sb hap thy anh sang k (m™) thi c6 thé quy
d6i vé gia tri do khoi (% HSU) thong qua cong
thirc (1), v6i N la d6 khéi, L, (mm) la chiéu df‘ai
duong sang hi€u dung, phu thudc vao két cau
thiét bi do [5].

N =100.1-¢ ") (1)
2.2. Phwong phap phéan tich

Théng ké m6 ta: Tinh toan %HSU giam
trung binh theo ting hang muc bdo dudng va
thong ké s6 xe 4p dung tirng hang muc.

Hbi quy tuyén tinh: Phan tich mdi quan
hé gitta %HSU trudc va sau bao dudng, cling
nhu %HSU giam trung binh theo tung hang
muc bao dudng.
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Hoi quy da bién: Panh gia tac dong ctia
cac t6 hop hang muc bao dudng (dai tu dong
co, cap bao dudng trung binh va cp bao dudng
nhanh) dén %HSU giam, vé6i chi s6 R? dé danh
gia do phu hop ctia m6 hinh, dugc tinh theo
cong thurc (2) véi SSE (Error Sum of Squares)
1a tong binh phuong sai s6 va SST (Total Sum
of Squares) 1a tong binh phwong do léch [5].

R?=1-—x )

Phan mém: St dung Matlab dé v& do thi
va thuc hién phan tich hoi quy.

3. NOI DUNG NGHIEN CUU
3.1. Pdi twong nghién ctru

Nghién ctru thue nghiém dugce thuc hién
vai 20 xe 0 to s dung dong co diesel co sy da
dang vé hing, nam san xuit va tinh trang van
hanh (Hinh 2 va Hinh 3). Cung v6i1 do, cac dir
lidu bao gébm %HSU trude va sau bao dudng
stra chira (Bang 1), thong tin chi tiét cac hang

muc bao dudng stra chira (Hinh 7).
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Hinh 2. Thong ké cdc xe 6 t6 diesel

Hinh 3. Thong ké nam san xudt 20 mau 6 té

Badng 1. Dir liéu do khoi trung binh truoc va sau khi BDSC

A ~ %HSU %HSU | %HSU | Hang muc
T Ten xe Ma xe truéc DB | sau BD giam i?'])gSC.
1 ISUZU HILANDE 2005 ISUO0S 51.71 43.60 8.11 BD1
2 | HYUNDAI SANTAFE GOLD 2004 | HYU04 54.06 42.35 11.72 | TB1,TB2
3 KIA BONGO 2007 KIAO07 29.45 23.46 5.99 | BDI,BD5
4 KIA K3000S 2009 KIA09 49.80 36.87 12.93 | BD4, BD5
5 SANGYONG 2008 SANGOS8 68.90 49.47 19.43 DT
6 HYUNDAI H150 2015 HYU15 26.11 16.22 9.90 BD5
7 HYUNDAI UNIVERSE 2018 HYU18 6.07 5.57 0.50 BD4
8 THACO MOBIHOME 120SL 2015 | THACI15 22.94 16.64 6.31 BD4, BD5
9 HYUNDAI MIGHTY 2020 HYU20 32.61 16.36 16.25 BD2
10 THACO HD72MBB 2015 THACI15 24.82 17.25 7.57 BD4
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11 ISUZU QKR55F 2015 ISU15 34.99 27.58 7.41 | BDI, BD3
12 CHIEN THANG CT46TD1 2016 CT16 39.70 27.58 12.13 TB1
13 KIA K300S 2013 KIA13 50.24 37.62 12.62 | BDI1, BD3
14 | HOAMAI HD180OAE2TD 2013 HM13 40.15 30.83 931 | BD4, BD5
15 HYUNDAI PORTER 125 2008 HYUO8 | 51.90 39.35 12.56 TB3
16 FORD RANGE 2015 FOR15 74.63 59.77 14.85 | TB2,TB3
17 TOYOTA HILUX 2014 TOY14 | 73.24 29.76 43.48 DT
18 TOYOTA HIACE 2009 TOY09 | 66.58 46.57 20.01 TBI
19 TOYOTA FORTUNER 2011 TOY11 61.70 27.12 34.58 | TB2,TB3
20 KIA 2700 2010 KIA10 50.78 34.80 15.98 | BDI, BD5

(Dai tu dong co: DT; Bdo duong trung binh: TB; Bao duong sira chita nhanh: BD)

Dt liéu thyc nghiém d6 khoi dugc do

truc tiép tir cac garage bao dudng bang thiét bi
do phat thai dong co diesel Opabox Autopower
(Hinh 4 va Hinh 5).

308

Hinh 4. Thiét bi do Opabox Autopower

Kt s IR )

Hinh 5. BDSC va do do khoi thuc té

3.2. Panh gia anh hwdéng ciaa viéc biao dudng

stra chira den d§ khoi

Tur céc két qua do ciia Bang 1 cho thay
%HSU trung binh trudc bao dudng 1a 56,2%,
sau bao dudng 1a 38,1%. Phan tich héi quy
tuyén tinh tir @b thi hinh 6 c6 hé sb xac dinh
R? = 0,737 va cac dir liéu déu nam dudi duong

duong chéo 450 ching t6 ring mic %HSU

trude bao dudng 1a yéu td c6 anh huéng manh

dén mirc giam %HSU va hiéu qua bao dudng

cang r0 rang & cac xe c6 do khoi cao.
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Hinh 6. D6 thi hoi quy do khéi trude va sau khi
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Hinh 7. Thong ké cdc hang muc BDSC

Mot sb vi tri tir 60-74% truc X (trudc
bao dudng) va 40-60% truc Y (sau bao dudng)
c6 %HSU trudc bao dudng cao (trén 50%) van
c6 %HSU sau bao dudng cao (trén 40%) cho

thdy du bao dudng c6 hiéu qua, nhung véi cac
xe ¢6 d6 khoi ban dau rat cao, muac d6 khoi sau
bao dudng van rit dang ké. Didu nay c6 thé 1a
do xe chi thyc hi¢n cac hinh thuc bao dudng
nhanh.

3.3. Danh gia anh hwdéng cia nhom hang
muc BDSC dén d9 khéi

Viéc thiét 1ap mdi quan hé giita hang
muc BDSC véi hiéu qua giam d6 khoi rat phirc
tap, khong thé sir dung ham hoi quy tuyén tinh.
Dé chinh xac héa hon trong viéc danh gia hiéu
qua BDSC, nghién ctru d& xuit nhom cac hang
muc BDSC lai thanh 3 t6 hop hang muc thé
hién qua Béang 2.

Bdng 2. Té hop hang muc BDSC

Pai tu dong co (DT)

Bao duwdong trung binh (TB)

Béo dwong sira chira nhanh (BD)

bai tu dong co

Vé sinh bau loc khi thai Vé sinh ¢ gbp nap
Stra chira turbo Thay thé kim phun
Bédo dudng kim phun nhién li¢u V¢ sinh van ERG

V¢ sinh loc gio

Thay thé loc nhién li¢u
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Hinh 8. D6 thi hoi quy da bién hiéu qua bdo dudng theo 3 mirc do bdo dwdng
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Céac méu c6 BD c6 %HSU giam thuc té
dao dong tir ~0% dén ~15%, trung binh 10,2%.
Cac mau thudc nhom TB c6 %HSU giam thyc
té dao dong tir ~10% dén ~35%, trung binh
23,5%. Hai mau DT c¢6 %HSU giam thuc té cao
nhét, 1an luot 13 ~35% va ~43%. Diéu nay phu
hop voi thyuc té ky thuat: Pai tu dong co (DT)
tac dong sau rong dén toan bo hé théng, trong
khi cac bién phap TB (lién quan dén turbo, kim
phun) ciing c6 tic dong dang ké, con cac bién
phap BD (vé sinh, thay thé nhanh) chi cai thién
o0 muc do vira phai.

Puong mau xanh duong (thuc té) va
duong mau doé (du doan) co6 sy chénh 1éch kha
1 & mot s6 diém, dic biét & cac mau co gia tri
%HSU giam cao (DT, TB2+TB3). O cac mau
c6 %HSU giam thap (dudi 10%), duong du
doan thuong kha sat v6i duong thyc té (BD5,
BD4, BD4+BD5), chiing t6 mo hinh hdi quy da
bién c6 xu huéng du doan thap hon & cac miu
c6 hiéu qua bao dudng cao va kha chinh xac ¢
cac mau c6 hiéu qua bao dudng thap.

4. KET LUAN

Viéc bao dudng dung cach, ding thoi
diém va theo tinh trang thuc té cia dong co
diesel 1a giai phap hiéu qua dé giam phat thai
khoi, bao vé méi trudng va kéo dai tudi tho cia
xe. Két qua phan tich cac ham hoi quy ciing co
thé 1am co s& cho viéc xdy dung cac gbi bao
dudng phan tang theo timg mirc do phat thai
ban dau.

Cac khuyén nghi duoc dé xuét:

- Ap dung bao dudng dinh ky theo chu
ky stir dung cua xe;

- Tuy thudc vao tinh trang %HSU dé
dua ra cac hang muc bao dudng phu hop;

- Xay dung h¢ théng dir li¢u phuc vu dy
bao mirc %HSU sau BDSC dé hd trg chan doan
nhanh trong hé thong cac garage.**

Ngay nhan bai: 14/3/2025
Ngay phan bién: 03/4/2025

Tai liéu tham khao:

[1]. Kozina, A., Radica, G., & Nizeti¢, S. (2020),
“Analysis of methods towards reduction of
harmful pollutants from diesel engines”.
Journal of Cleaner Production, 262, 121105.

[2]. Lin, C. Y. (2002), “Reduction of particulate
matter and gaseous emission from marine
diesel engines using a catalyzed particulate
filter”. Ocean Engineering, 29(11), 1327-
1341.

[3]. Kozina, A., Radica, G., & Nizeti¢, S. (2020),
“Analysis of methods towards reduction of
harmful pollutants from diesel engines”.
Journal of Cleaner Production, 262, 121105.

[4]. Huang, Y., Ng, E. C., Yam, Y. S, Lee, C. K.,
Surawski, N. C., Mok, W. C., ... & Chan,
E. F. (2019), “Impact of potential engine
malfunctions on fuel consumption and gaseous
emissions of a Euro VI diesel truck”. Energy
Conversion and Management, 184, 521-529.

[5]. Hariram, V., Solomon, G. R., Raj, D. S., Dev,
M. J., Kumar, U. N., Gokulakesavan, M., ... &
Seralathan, S. (2020), “Impact of compression
ratio in the emission and performance
phenomenon of a CI engine fuelled with
jojoba biodiesel blends”. Materials Today:
Proceedings, 33, 3510-3519.

[6]. TCVN 7663:2007 — Tiéu chuén vé dong co
dbt trong chay do nén kiéu piston tinh tién,
thiét bi do d6 khoi va xac dinh hé s hip thy
anh sang cua khi thai.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
0N TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn



