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TOM TAT

Bai bao nay trinh bay nghién céu cai
tién hong nap cho dbéng co diesel 1 xi-lanh
RV165-2 nhdm tdng hiéu suat nap va nang
cao tinh nang lam viéc théng qua md hinh
héa va mé phdéng trén phan mém chuyén
dung AVL BOOST. Céc phuwong an cai tién
duoc dé xuét va danh gid so véi md hinh
hong nap hién hitu. Piéu kién mé phéng ban
dau duoc dua trén két cdu cda déng co va

théng sé diéu kién van hanh tir thue nghiém.
Céc théng sé vé dic tinh cong suét, sw chay
va khi thai dwoc Iwa chon lam tiéu chuén
déanh gia. Két qua nghién ccwu thé hién rang,
bdng phwong an céi tién hong nap da tdng
hiéu suét nap, khd ndng hoa trén hén hop
nhién liéu va khong khi, giap qua trinh chay
tét hon, tdng céng suét dong co, gidm suét
tiéu hao nhién liéu va khi thai.

Ter khoa: hiéu suét nap, hong nap, déng co diesel, mé phdng, AVL BOOST.

1. GIOI THIEU CHUNG

Hién nay, nhu cau st dung dong co ¢ nho
c6 cdng suat twong d6i ding trong nong nghiép
Viét Nam 1a rét Ion. Cac cong ty san xuit dong
co trong nude da cho ra nhiéu loai dong co thé hé
méi c6 cong suat manh, nho gon, hién dai, kiéu
dang dep nham canh tranh véi cac cong ty nudc
ngoai. Bén canh do, nhitng nghién cuu trong
nhitng nam gan ddy ciing d4 tap trung cai tién,
tmg dung nhiéu phwong phap [1, 2, 3] nham ti
wu dic tinh dong co nhu nang cao hiéu suit, cong
suit dé dap tmg duoc nhiing yéu cau dit ra cua
ngudi sur dung. Trong do, loai dong co diesel 1
xi-lanh RV165-2 véi cong suat 16,5 ma luc duoc
dua ra thi truong va duoc nguoi sir dung danh gia
cao. Céc thong sb ky thuat nhu sau:

Bang 1. Thong sb ky thuat dong co RV165-2

buong kinh xi-lanh (mm) 105
Hanh trinh piston (mm) 97

Thé tich xi-lanh (cm3) 839
Cong suét tdi da (HP/v/ph) 16,5/2400
Moment cuc dai 4,9/1800
Ti s6 nén 20

Suat tiéu thu nhién liéu 175

(g/HP/h)

Tuy nhién, do nhiing han ché vé kha ning
cbng nghé tai Viét Nam hién nay, qua qua trinh
str dung nhan thiy dong co c6 hiéu suat nap chua
cao, dan dén chua dat duoc nhitng tinh ning tdt
nhit, muc tiéu hao nhién liéu cao.

C6 nhiéu phuong 4n cai tién cho dong co nhur:
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= Thay ddi ti s6 nén
= Thay d6i hanh trinh piston
= Téi uu hong nap
Trong d6, phuong 4n t&i wu hong nap ting
dugc hiéu suat nap, nhién liéu chay sach hon,
ting cong sudt va giam suit tiéu hao nhién liéu
[4]. Ba cé nhitng nghién ciru trude day s dung
phuong phap mé phong [5, 6, 7] twong dbi don
gian, tinh kha thi trong nghién ctu va tiét kiém
chi phi.
2.COSOLY THUYET
2.1. Hiéu suit nap
2.1.1. Anh hwéng ciia higu sudt nap dén cong
suat
Cong thirc tinh cong suat c6 ich [8] :

. N
N, = PV, Qy-F ey d——
/2

(1)

Trong do: p, : mat d6 khdng khi nap
(kg/md). Vj: thé tich cdng tac. Qu: nhiét tri thap
ctia nhién ligu (kJ/kgNL). F = m¢/ ma. p, : higu
suat nap.n, : hiéu suat cia su chay nhién ligu.n,
- hiéu suit co gidi. i: sb xi-lanh. n: téc d6 dong
co. 7 : s ky.

Tir phuong trinh trén, c6 thé thay rang c6
nhiéu phuong phap ting cong sudt dong co va ting
hiéu suat nap 12 mét trong nhiig phuong phép do.

Hiéu suat nap dong co 6 i xi-lanh trong mot
don vi thoi gian g véi cong suat Ne trong 1 giy:

G

ctr

17 A =
2—V hep N
‘ 2

Luong khi méi nap vao mdi chu trinh ¢6 anh
huong rat 16n dén hiéu suat nap va duoc quyét
dinh bai nhiéu yéu té khéc nhau:

- Tén that khi dong hoc cua hé tXéng nap
1am giam 4p suét nap pa di mot lugng ~Pa.

- Su tén dong khi sét trong xi-lanh

- Su sy néng khi nap boi bé mit thanh véch
cua hé thong nap va khong gian trong xi-lanh.

2.1.2. Anh huéng cia hinh dang heng nap dén
dong khi nap vao dong co
2.1.2.1. Hg s6 luu lwgng

Hé s Iuu Iuong 1a ty s6 giita luu lwong thuc té
do & diéu kién tiéu chuan véi luu luong ly thuyét:

o, = m,/m, ©)
m, = V.P,/(RT,) 4)
mlt = ApsCs (5)

Dién tich piston: A = zD?*/4  (6)
Cong thuie tinh mat do:
1
L ()
RT,| P

Van téc dong khi:

k-1
Cs = 2K 'R'Tn'|:1_[ij k ]
k-1 P,
(8)

P, = 101325 N /m?* P, = P—AP

1
1

ps =

2.1.2.2. D§ xody

Tang do xody trong budng chay lam day
nhanh qua trinh hoa tron han hop, giam bd héng
va giam tiéu hao nhién liéu. Tuy nhién, ting do
x0dy ciing 1am ting sy phan bé déu cua nhién
liéu, 1am tang nhiét d6 budng chay va lwong khi
thai NOX.
2.2. Qua trinh thuc hién

Trong nghién ctu ndy, sau kiéu hong nap cai
tién duoc dé xuat va tién hanh mé phong cling voi
phuong an hong nap hién htru.

Phuong an 1: hong nap hién hiru

Phuong an 2: taing d6 cong

Phuong 4n 3: tang chiéu dai

Phuong an 4: tang duong kinh

Phuong 4n 5: ting d6 cong,chiéu dai, duong
kinh

Phuong an 6: hong nap c6 2 duong vao (hinh
3), goc giira 2 6ng 8 va 6ng 11 1a 60°

Phuong 4n 7: thém duong cap khi phu (hinh 4)

Trang 32



TAP CHI PHAT TRIEN KH&CN, TAP 18, SO K7- 2015

’ Déng co Diesel 1 xilanh

| - Hiéu sudt nap thap
| - Suat tiéu hao nhién li¢u cao
- Cong sudt thip

Co s 1y thuyét

[Mﬁ hinh héa trén

MG hinh héa trén
SOLIDWORKS

_

BOOST

Chura dat

v, Ne, Me, ge, NOx, CO, Soot,..

F)iélu kién ban diu va
diéu kién vin hanh
tir thye nghi¢m

Thyc hi¢n mo phong
BOOST & ANSYS

Két qua md phong

2]

at
< Phuong én tdi tru >—>< Ban v& mé hinh >
Phurong an cong nghé

Hoan thi¢n ban v&

Hinh 1. So db qué trinh thuc hién nghién ctu

s o=
ss1 WPl ! ‘ wpz ¥
zsng
3
R4 -|-
X me3
r
8
R2=f=
]{Illll
Y 4
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Hinh 3. M& hinh Boost phuong an 6
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Hinh 4. M& hinh Boost phuong an 7

Bang 2. Thong sé duong éng (L: chiéu dai, R: d6
cong, D: duong kinh, don vi mm) & hinh 2, 3, 4

Phuong Ong 3 Ong 8
an L R D L R D
71 70 49
1 63 | 40 | 49 | 785 | 32 | 44
129 32 44
255 | 70 | 49
2 135 | 90 | 49 33 32 | 44
83 32 | 44
81 70 | 49
3 62 | 40 | 49 89 32 | 44
139 32 44
0 60 71 70 | 54
4 63 | 40 | 54 | 785 | 32 | 49
129 32 49
0 60 41 70 | 54
5 135 | 90 | 54 48 32 | 49
98 32 | 49
47 70 49
6 94 49 54.5 32 44
105 32 44

Déi voi phuong an 7:
Ong 9 Ong 10 Ong 11
LIR|D| L R|D]| L R | D
30 | -
30| - |25| 96 |40 | 25| 50 | 32 | 25
172 -

3. KET QUA NGHIEN CUU

V6i phan mém AVL BOOST, két qua vé cac
dic tinh dong co dugc trinh bay trong cac bang
va d6 thi. Két qua dinh lwong khi tién hanh mo
phong dong co chay tdc do tir 1200 v/ph dén 2400
v/ph, tai 100%.

3.1. Pic tinh cong suit
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Hinh 5. Két qua hiéu suét nap, md men, cong suat
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Hinh 6. Két qua suat tiéu hao nhién liéu va hiéu suét
nhiét

So véi phuong 4n hién hitu, tai tc do 2400
v/ph:

- Phuong 4n 6 ting hiéu suat nap
(11,79%), ting cong suit va md men (18,79%),
giam sut tiéu hao nhién liéu (15,83%). Hong nap
thay d6i cong suat rd rét, dap tmg ky vong ban
dau.

- Phuong an 7 ting hiéu suit nap (6,03%),
tang cong suat va md men (10,9%), giam suét tiéu
hao nhién liéu (9,83%).

- Céac phuong an 2,3,4,5 con lai khong
lam anh huong lén dén dic tinh céng suat dong
co.

3.2. Pac tinh sw chay
Puong tée do toa nhiét:

- Giai doan chay tré: phuong 4n 6 va 7 c6

duong toc do toa nhiét ngan hon.

- Giai doan chay ting 4p suat nhanh: phuong
4n 6 va 7 c6 dinh cao hon, phan dién tich 16n hon,

duong p suat va nhiét d6 16n hon cac phuong an
con lai, vi vay c6 su toa nhiét tt hon.

- Giai doan chay chinh: phuong an 6 va 7 c6
qué trinh chay chinh nhanh hon.

- Giai doan chay rét: do déc gan giéng nhau.

Puong ty 1é phan tram luong nhién liéu da
chay: phuong 4n 6 va 7 t6t hon cic phuong an
con lai do c6 tong lugng chay it hon, thoi gian
chay ngan, ton that nhiét thap hon.

n = 1800 v/ph
704 3 Tai: 100%

Ap suit [bar]

Tbc d3 téa nhigt |M/deg]

T# 1¢ Iugng nhién ligu da chay [%]

T T T T T 1
330 360 390 420 450 480 510
Goc quay true khuyu [d§]

Hinh 7. Db thi dic tinh sy chay tai 1800 v/ph
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Hinh 8. B thi dic tinh sy chay tai 2400 v/ph

3.3. Bic tinh khi thai
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Hinh 9. Lugng khi thai CO tai 1800 va 2400 v/ph
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Hinh 10. Luong khi thai NOx tai 1800 va 2400 v/ph
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Hinh 11. Luong Soot tai 1800 va 2400 v/ph

S0 vé6i phuong an hién hitu :

- Khi téc d6 dong co tang, CO va Soot ting
dan, NOx tang trong khoang 1200-1400 v/ph rdi
giam.

- 0 2400 v/ph, phuong 4n 6 giam luong Soot
dang ké (21,02%), giam manh luong CO
(61,4%), tang NOx (19,96%). Phuong an 7 giam
Soot it hon (6,73%), CO giam 22,46%, NOx tang
11,99%.

- Cac phuong an con lai ¢6 sy thay ddi it
khong dang ké.

4. KET LUAN

Pong co RV165-2 sau khi cai tién hong nap
cho thdy phuong an 6 va 7 cho kha ning ting
dong nang cua dong khi cao, van téc dong khi di
vao nhanh hon, truong 4p suat va nhiét do phan
b6 ddng déu hon trong budng chay, ting dugc
hiéu suat nap khi. Két qua nay da lam ting kha
ning hoa tron hdn hop nhién liéu va khong khi,
gip qua trinh chay tét hon, ting cong suit dong
co, giam suat tiéu hao nhién liéu. Bén canh do,
tuy lwgng khi thai NOx c¢6 ting nhung giam duoc
lugng khi thai CO va Soot.

Simulation on engine characteristic

Improvement by re-designing

manifold

e Vo Danh Toan
e Huynh Thanh Cong

Intake

VNU Key - Lab for Internal Combustion Engine, Ho Chi Minh City University of Technology
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ABSTRACT

In this paper, a simulation of DI diesel
engine 1 cylinder, model RV165-2 is used to
investigate the effect of intake manifold
design on the volumetric efficiency and
characteristics by using AVL BOOST
software. The proposed plans are evaluated
and compared with available models.
Conditions of simulation is based on the
structure of engine and parameters from

experimental test. The parameters of
performance, combustion and emission
characteristics are selected as evaluation
criteria. The results of optimizing intake
manifold are increasing  volumetric
efficiency, ability to blend the mixture of fuel
and air, better combustion and increasing
engine power, reducing fuel consumption
and emission.

Keyword: volumetric efficiency, intake manifold, diesel engine, simulation, AVL BOOST.
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