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NGHIEN CUU DANH GIA THUC TRANG TINH NANG KINH TE,
KY THUAT VA PHAT THAI CUA DONG CO DIESEL SU DUNG
TRONG MAY NONG NGHIEP CO DAI CONG SUAT TU' 8 - 19kW

RESEARCH ON ASSESSMENT OF CURRENT SITUATION OF ECONOMIC, TECHNICAL AND EMISSION CAPACITIES
OF DIESEL ENGINE USED IN AGRICULTURAL MACHINARY WITH CAPACITY RANGED FROM 8 - 19kW

TOM TAT

Dong co diesel st dung trong linh v ndng nghiép dang gia tang nhanh chéng
vé 56 lugng va dan trg thanh mét trong nhiing ngudn phét thai dang k€ gay 6
nhiém moi trudng khdng khi. Trong khi d6, nudc ta hién nay van chua xay dung
dugc tiéu chudn phét thai cia dong ca st dung trong linh vuc nay nham quan Iy
theo lugt béo vé mdi trutng ciing nhu tao rao can phap Iy nhdm han ché nhap khau
nhiing dong co kém chat Iugng vao Viét Nam. Bai béo sé trinh bay két qué thuc
nghiém so sanh ddi ching tinh nang kinh té, ky thudt va phét thai cla dong co do
Veam - Viét Nam san xudt bao gom dong co TV165, RV165 véi dong co RT155 do
Kubota - Théi Lan sdn xudt tai cac ché d 6n dinh va theo chu trinh thit 150 8178-4
(1. Cac két qud dat dugc sé gitip nhom nghién cu dénh gid thuc trang ciing nhu la
€0 s& dé xudt cac gidi phap cdng nghé nham cdi thién chi tiéu kinh t€, kj thuat va
phét thai clia nhém dong co nay do Veam ndi riéng va Viét Nam san xudt néi chung.

Tirkhoa: Tier 2; gidm phdt thdi; mdy néng nghiép.
ABSTRACT

Diesel engines used in agriculture are rapidly increasing in number and
gradually becoming one of the significant emission sources causing air pollution.
Meanwhile, our country has not yet developed a set of emission standards for the
engines used in this field to manage thme under the law on environmental
protection, as well as created a legal barrier to restrict the import of Low-quality
engines enter Vietnam. This paper will present experimental results comparing the
economic, technical and emission features of Veam - Vietnamese products
including TV165, RV165 and RT155 engines manufactured by Kubota - Thailand in
stabilization modes and IS0 8178-4 (1 test cycle standard. The empirical results will
help the research team evaluate the current situation as well as the basis for
proposing technological solutions to improve the economic, technical and emission
targets of this engine group by Veam in particular and Vietnam engines in general.

Keywords: Tier 2; emission reduction; agricultural machinary.
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1. GIGI THIEU CHUNG

Viét Nam la mét nuéc thudc vung nhiét déi gié mua 4m
nén viéc phat trién nganh néng nghiép cé nhiéu thuan lgi
va dang dugc chu trong. Theo tién trinh lich s, néng
nghiép nudc ta ti chd don thuan chi san xuat dé cung cap
nhu cau luong thuc thuc phdm phuc vu trong nudc gi day
néng nghiép ngay cang déng vai trd quan trong trong nén
kinh t€, chi€ém ty trong dang ké trong cac mat hang xuét
khau chu luc [1].

Poéng gop 16n trong quéa trinh phat trién ctia nganh
nong nghiép dé la qua trinh co gidi héa ndng nghiép dang
dién ra ngay cang sau rong. Cg gidi hoa nong nghiép goép
phan gidm lao déng ndng nhoc, dap ung tinh thai vu khin
truong, gép phan nang cao nang suat lao dong, chat lugng,
hiéu qua va suc canh tranh cda cdc ndng san hang héa.
Hién nay, cac sdn phdm co gidi phuc vu trong sadn xut
néng nghiép tai Viét Nam kha da dang vé ching loai ti
may lam dat (mdy cay, btra), may thu hoach (gat dap lién
hap, gat lta xép day, may tudt lta), may bom nudc, may
phun thuéc sau, may bao quan va ché bién (xay xat lGa gao,
may sdy).

Nham duy tri va gia tang thi phan trong nudc véi nhiéu
tiém nang phat trién cling nhu ting budc vuon ra thi
trudng thé gidi, Téng cong ty May dong luc va May néng
nghiép Viét Nam (Veam) da va dang thuc hién hang loat
cac du an nang cao nang luc san xuat. Phéi hgp véi cac nha
khoa hoc tai cac trudng dai hoc thuc hién cac nghién ctu
phat trién nham tiing budc cdi thién cac tinh nang kinh té,
ky thuat clia cac mau dong ca hién co [2+5].

DPé lam tién dé cho cac nghién cliu cai tién tiép theo, bai
bao nay sé trinh bay qué trinh nghién cdu thuc nghiém
danh gia thuc trang cac chi tiéu kinh té&, ky thuat va phat
thai ctia mot s6 mau dong co may néng nghiép san xuat
trong nudgc. Qua trinh nghién ctu dugc thuc hién trén bang
th Dong luc hoc tai Trung tam nghién ctiu Béng co, nhién
liéu va khi thai - Trudng Dai hoc Bach khoa Ha Néi.
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2. NOI DUNG NGHIEN CUU
2.1. Théng sé ky thuat cac déng co thit nghiém

Nghién ctu dugc thuc hién trén nhém déng co cé dai
cdng suat 8-19kW, day la nhom déng co dang dugc s
dung rat phd bién trén cac may ndng nghiép tai nudc ta
hién nay. Cu thé bao gébm 2 ddng ca TV165 va RV165 do
Veam san xudt va dong co dugc lua chon lam cad sé so sdnh
déi ching la RT155 do Kubota Thai Lan san xuat. Cac théng
6 ky thuat clia dong co dugc thé hién trong bang 1.

Bang 1. Cac thdng s6 chinh clia céc dong co

Loai Théng s6
Ky hiéu V165 RV165 RT155
Loai dong co Diesel 4 ky, 1 xilanh, nam ngang
Hang - Nudc san Veam Vea Kubota
xudt Viét Nam Viét Nam Thai Lan
Dudng kinh xilanh
xhanhtioh | 100xT15mm | oM™ | 400,98 mm
. 97mm
piston
Dung tich xilanh 903cm’ 839m’ 769cm’
Khdi lugng kho 170kg 132kg 112kg
Ty s6 nén 17,5:1 20:1 18:1
(ong suat dinh 12,1kW 12,1kW 11,4kW
mtic (2200 v/ph) (2200 v/ph) (2400 v/ph)
Momen xodn I6n 58,5N.m 48,05N.m 53,9N.m
nhat (1750 v/ph) (1800 v/ph) (1600 v/ph)
Suattiéuhao o0y cown | 239gkWh | 2409/kwh
nhién liéu
Phuong ph'anp “p Phun tryc tiép
nhién liéu
Ap suét phun 185 Kg/em?
Dung tich dau boi 271t 438it 281t
tron
Dung tch thing i . 11l
nhién liéu
Dung tich nuge 51t 261t 211
lam mdt
o an L1 2 an < < Bang tay quay,
Ché do khéidong | Bdng tay quay Bang quay tay khdi dong dién

2.2. Trang thiét bi va quy trinh thi nghiém

Qua trinh thuc nghiém dugc thuc hién trén bang tha
dong luc hoc (hinh 1) tai Trung tam nghién cdu Béng co,
nhién liéu va khi thai cla Trudng Dai hoc Bach khoa Ha Néi.
Trong qua trinh th&r nghiém cac théng s6 vé nhiét do
(nudc, dau béi tron, nhién liéu, khi nap, khi thai) va ap suat
(nhién liéu, dau boi tran, moéi trudng) dugc thu nhan théng
qua cac cdm bién. Thanh rang nhién liéu dugc diéu khién
bdi bo kéo ga Throttle Actuator THA100. Lugng nhién liéu
tiéu thu dugc xac dinh bang phuong phuong phap can béi
thiét Fuel Balance 733S.

Phat thai cla déng co trong qua trinh thir nghiém dugc
xac dinh théng qua hé théng phan tich khi thai CEBII
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(Combustion Emission Bench) va thiét bi do phat thai dang
hat Smart Sampler.

Hinh 1. So d6 trang thiét bi thit nghiém

Quy trinh danh gia cac tinh nang kinh té ky thuat va
phat thdi cla cadc dong co dugc thuc hién theo hai budc
nhu sau:

* Budc 1: Danh gid hién trang cac tinh nang kinh té - ky
thuat:

Pugc thuc hién theo dudng dac tinh ngoai va cac
duong dac tinh tai tai toc d6 Ung vsi mé men I6n nhat
(Npemay) VA tOc @6 dinh muc (ng,,). Do cac déng co dung tich
xilanh khac nhau nén nhém nghién ctu lua chon moé men
riéng (theo dung tich xilanh va khéi lugng doéng co) lam
thong s6 so sanh danh gid tinh nang ky thuat ctia cac déng
co. Tinh nang kinh té dugc so sanh danh gia théng qua
théng s6 suat tiéu hao nhién liéu.

* Budc 2: Banh gia hién trang tinh nang phat thai cla
cac doéng co:

Hién nay do Viét Nam chua cé quy chuan thit nghiém va
tiéu chudn gigi han ham lugng phat thai cta dong co st
dung trong may néng nghiép nén nhém nghién cdu lua
chon chu trinh thir ISO 8178 - 4 C1 (8 mode) lam co s& so
sanh d6i chiing gilia cac ddng co. Phat thai cha cac dong co
dugc tinh toan va so sanh vdi tiéu chuin phat thai Tier 1,
Tier 2 theo tiéu chudn cta My (bang 2).

Bang 2. Gidi han phat thai cac ddng co theo tiéu chudn Tier 1, Tier 2 [6]

Tiew | | 0 | HC [NmHcs| No, | P
Cong sust | chudn N:ﬂ;p @k | (@ | NO | (g/k | (g/k
dong " | Wh) | Wh) (g/kwh) Wh) | Wh)
8<kW <19 |Tier1 2000 6,6 - 9,5 - 0,8

Ter2 | 2005 | 66 | - | 75 | - | 08

Cac ché d6 thir nghiém theo chu trinh thi 1ISO 8178-4
C1 dugc thé hién trong bang 3 va hinh 2. Theo so dé céc
dong co dugc tién hanh thi nghiém Gng tai 8 mode tha
bao gém 4 mode th( tai téc d6 cé cdng suat Ién nhat hay
t6éc d6 cuc dai (mode 1 + 4), 3 mode th tai t6c d6 cé mo
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men Ién nhat (mode 5 + 7) va 01 mode thu tai téc d6

khong tai (mode 8).
Bang 3. Ché dd thi va hé so trong lugng theo chu trinh thi IS0 8178-4C1[7]

1,23 |4

5| 6| 7

56 thii tu ché d6 8
v an ey Toc dd tng véi Toc do
Tocdd (v/ph) T6c d dinh mc momen Gn nhat | khong tai

M#é men xoan (%) [100| 75 | 50 | 10 [100 | 75 | 50 0

Hé s6 trong lugng |0,15(0,15| 0,15 | 0,1 | 0,1 | 0,1 | 0,1 0,15
Momen
(%tai)
15%
[+
100 10%5) M
{ 15%
75 Liis 6 (2)
10% | 15°J
50 {;D @
25
10 10%;/@
Y 15%g)
i |
Tbée dd thap Téc d6 co Tbe db curc dai
Khéng tai momen cuc dai

Hinh 2. So d6 thé hién céc ché do thir nghiém va trong s6 tuong ting cta chu
trinh thi IS0 8178-4C1

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. So sanh cac chi sé kinh té ky thuat cta hai déng co
3.1.1. So sdnh cdc chi tiéu kinh té ky thudt cia cdc

déng co ' tai ddc tinh ngoai

Mo men rieng theo dung tich xilanh

—op - %==pa.,
- -

30 4 —— TV165
20 ~&— RT15§
10 4 - RVI16S

0 T
1000 1200

Momen / Dung tich xilanh Nm/1

1400 1600 1800 2000 2200 2400
Toc dé

Mé men riéng theo khol lugng ding cor

0.30 4
025 T
0.20 4
0.15 4
0.10 4
0,05 4
1000 1200 1400 1600 1800 2000 2200 2400

Toc dé

—a— TV168
—@— RT158

- o= RVI16S

Momen / Khol luong déng co Nm'kg

Hinh 3. M6 men riéng theo dung tich xilanh va khéi lugng ddng co
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Hinh 3 thé hién moé men riéng theo dung tich xilanh (M,,)
va khoi luong (M,,) déng co tai dudng dac tinh ngoai. Tinh
trung binh trén toan dac tinh, so véi dong co RT155 M, cla
doéng co TV165 va RV165 lan lugt nhd hon 24,5% va 21,1%;
M, clia hai déng co tuong ting nhé hon 32,43% va 15,83%.

So Sanh suit tiéu hao nhién li¢u

z w0

« —+—TVI6S

= 27

2 —8—RTI58

= 260 :

s -+ RVI16S

2%

=

s 240

=

Z 2

: M—
7 1000 1200 1400 1600 1800 2000 2200 2400

Toc db

Hinh 4. Suat tiéu hao nhién liéu

Vi suat tiéu hao nhién liéu (g.) nhu thé hién trén hinh 4.
So véi déng ca RT155, ge trung binh trén ca dac tinh cla
doéng co TV165 va RV165 cao hon lan luot la 4,32% va 3,74%.

3.1.2. So sdnh cdc chi sé kinh té ky thudt cia cdc déng
co'tai ddc tinh tdi & ny,,,., va n,,

M., Va M, cla cac ddng co & dudng dac tinh tai & toc
A6 Nyemax VA Ny CUa cac ddng ca dugc thé hién trén hinh 5
va 6. Két qua cho thay, xu hudng thay d&i clia cac théng s6
mo men riéng tai hai duong dac tinh kha tuong dong. Cu
thé xét trén toan dic tinh, so véi ddng co RT155, M,,, va M.,
cla dong ca TV165 lan lugt nhd hon 11,69% tai Nyemax Va
13,19% tai ng,,. Trong khi d6 cac thong sé nay ciia déng co
RV165 lan lugt nho hon 8,59% va 8,42% .

Mé men riéng theo dung tich xilanh
70 4

5 —+—TV165

% e —=—RT155

2 501 ~ e RVI165

';.

= 40 4
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o
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:
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s 045 - -
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Hinh 5. M men riéng theo dung tich xilanh va khdi lugng dng co tai Nyers
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Md men riéng theo dung tich xilanh

Bang 4. Két quéa do phat thai clia cac dong co

70 1 o
E i Thanhphén |  Donvi Giatrdo
Z 60 =
= —=—RI155 ' RV165 RT155 TV165
= 50 A -e= RV165
Z 40 | NO, g/kW.h 6,156 5,531 8,372
FELR HC g/kW.h 0,280 0,286 0,340
320 NO+HC | g/kW.h 6,436 5,817 8,712
=]
=104 Q) g/kWh 5,671 3,839 6,585
* 1o 25 50 75 100 (0, g/kW.h 528,87 654,97 709,74
T Lol PM g/kW.h 0,956 0,564 1,007
- _Mo men riéng theo khoi lwong dong co Phit thai CO =00  “=The L. Thri
¥ s —+—TV165 7
2 a0 —8—RT15S 6.5
% 035 - RVIGS . ©
-] - 55
£ 5 030 Z
=2 025 - « S
=7 020 g 45
= 045 4
E 0.0 A 35 I |
=005 3
0.00 , i , IV 165 RV 16§ RT 15§
10 25 50 75 100 Déng co
% Tl
. R " i )L R at thai NMHC
Hinh 6. M& men riéng theo dung tich xilanh va khdi lugng dong co n;, Et R NMBC: Noé;mmﬁ NOx — Tier | — Tier 2
Hinh 7 thé hién suat tiéu hao nhién liéu cla cac déng - "
co tai hai dudng dac tinh. So véi ddéng ca RT155, trung binh Z 8
trén toan dac tinh g, ctia dong ca TV165 va RV165 lan lugt o .
cao hon 21,13% va 16,79% tai Nyemae 15,16% va 14,10% tai 2
M- &4
Suiit ti¢u hao nhién ligu ny, E 2 1
a 1200 1 Z
=z = TV168 0 -
< 1000 —8—RT158 TV 165 RY 165 RT 155
2 Dong co
£ - RVI6S )
£ Phat thai PM COPM —Tier 1, Tier 2
] 12
-]
3 -
&
s Z 08
3 Z
- . = 06 |
10 25 50 75 100 s O
% Tal I 04 |
Suit tidu hao nhidn ligu M__,, 02 |
0
= 800 TV 165 0 i i . i i i
& —=—RT158 TV 165 RV 165 RT 155
2 e - RVI6S Dong co
= 600 ~ P .
£ =00 2y Hinh 8. Phét thdi cla cdc dong co khi so sénh véi cac tiéu chuan Tier 1, Tier 2
g ‘° gy C6 thé nhan thay, khi so sanh vdi gidi han phat thai theo
_E f:: B tiéu chuan Tier 1 va Tier 2:
3 10 + Phat thai CO cula ca ba déng co déu dat tiéu chuan
04 v v v ~ Tier 2. Tuy nhién, so véi dong ca RT155, phat thai CO cla
10 25 L0 75 100 . N N ~ N
% Tal hai ddng co TV165 va RV165 lan lugt cao hon 71,53% va

Hinh 7. Sudt tiéu hao nhién liéu cla céc dong co

3.2. Panh gia phat thai ctia dong co

K&t qua phat thai cla cac dong co theo chu trinh 1SO

8178-4C1 dugc thé hién trén bang 4 va hinh 8.
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47,72%.

+ Phat thai NMHC+NO, cuia hai déng co RV165 va RT155
dat tiéu chudn Tier 2 con dong ca TV165 dat tiéu chuin Tier
1. Phat thai NMHC+NO, cua hai dong co TV165 va RV165
lan lugt cao hon 49,78% va 10,64% so vGi dong co RT155.
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+ Phat thai PM clia déng co RT155 dat tiéu chudn Tier 2
trong khi d6 clia hai ddéng cao TV165 va RV165 vuat gidi han
tiéu chudn Tier 1. Phat thai cla déng cc TV165 va RV165
cao hon déng co RT155 lan lugt la 78,52% va 69,57%.

4, KET LUAN

C6 thé nhan thay so vdi ddng co RT155 do Kubota Thai
Lan san xuat, cac dong co do Viét Nam san xuat con nhiéu
han ché. Cac chi tiéu vé m6 men riéng va suat tiéu hao
nhién liéu ctia hai déng co TV165 va RV165 déu thap hon
kha nhiéu.

Chi s6 phat thai cua hai déng co TV165 va RV165 déu
khéng dat tiéu chuén Tier 1 (thanh phan PM). Cac thanh
phan phat thai déu cao hon tir 10,64% dén 78,52% so Vai
dbéng co RT155.

Cac két qua nay sé la co s& giip nhom tiép tuc nghién
clu, dé xudt cac gidi phap cong nghé nham ting budc
nang cao chat lugng cac déng co st dung trong linh vuc
néng nghiép do Viét Nam san xuat noi chung.

LOI CAM ON

Nhém tac gid chan thanh cdm on Bé Cong Thuong da
cap kinh phi thuc hién dé tai “Nghién cidu thuc trang va dé
xuat giai phap céng nghé tng dung trén déng cao diesel 01
xi lanh ¢& nhé dung cho mdy déng luc va may néng nghiép
tai Viét Nam”, Ma s DTKHCN.151/18.

TAI LIEU THAM KHAO
[1]. https://www.gso.gov.vn/default.aspx?tabid=621&ItemID=19037

[2]. Hiroyasu H, Kadota T, Arai M, 1983. Development and use of a spray
combustion modeling to predict diesel engine efficiency and pollutant emissions.
Bulletin of the Japan Society of Mechanical Engineers, vol. 26, p569—75.

[3]. Vo Thanh Vang, Huynh Thanh Cong, 2015. A study on modification of
intake port of small di diesel engine for improvement of charging efficiency. Science
& Technology Development, Vol 18, No.K7, 39-47.

[4]. Le Viet Hung, Khong Vu Quang, Nguyen Duc Khanh, Pham Van Trong,
2019. Simulation study on exhaust emissions of nonroad diesel engine RV165-2
and Kubota RT155 following the emission standard 1SO 8178. Journal of Water
Resources & Environmental Engineering No. 64. ISSN 1859-3491.

[5]. Vo Danh Toan, Huynh Thanh Cong, 2015. Simulation on engine
characteristicimprovement by re-designing intake manifold. Science & Technology
Development, Vol 18, No.K7, 31-38.

[6]. https://www.dieselnet.com/standards/us/nonroad.php

[7]. https://www.dieselnet.com/standards/us/nonroad.php#cycles

AUTHORS INFORMATION

Khong Vu Quang', Nguyen Duy Tien', Dinh Xuan Thanh?,

Le Tri Hung’, Nguyen The Truc', Le Dang Duy' Le Manh Toi'

'School of Transportation Engineering, Hanoi University of Science and Technology
“Hanoi University of Industry

3Vietnam Motors and Agricultural Machinery Corporation

92 | Tap chi KHOA HOC VA CONG NGHE @ Tép 57 - S6 2 (4/2021) Website: https://tapchikhcn.haui.edu.vn





