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TOM TAT
Bai bao néy’tr‘lnh bay mét giai phap lanh bang s céi tién bién dang hong nap.
nang cao hiéu suat nap déng co diesel 1 xy-
Key words: Hiéu suét nap, bién dang hong nap, déng co diesel 1 xy-lanh
1. GIOI THIEU ctu nhan thiy nang cao hiéu suit nap 1a mét trong
O nudc ta dong co diesel-1 xylanh dwoc sir nhing phuong php t0i uu.

dung rat phé bién, cu thé trong cac linh vuc nhu : Vi vay, muc tiéu cua nghién ctru la nang cao

méy bom nuéc, may phat dién, may nén khi, ghe hiéu suat nap, diéu d6 dong nghia vai viéc nang

thuy&n, may ché bién, may cay, méy x6i, may xay cao qua trinh hinh thanh hon hgp ciia dong co, cai

xat, may cong nghiép... trong s6 d6 dong co thién qua trinh chay tét hon dan dén giam 6

diesel RV125-2 SWEAM do Cong ty TNHH nhidm khi thai doc hai, tiét kiém nhién liéu, nang
MTV Dong co va My nong nghiép Mién Nam cao ¢Ong Suat va gitip dong co bén hon. Vi két
(SVEAM) san xuit theo ban quydn cia hang qua nghién ciru c6 thé tng dung vao thyc tién cho
Kubota (Nhat Ban) duoc nhidu ngudi sir dung vi viéc ché tao mai dong co hodc cai tién tir dong co
: cdng suat phu hop, gon nhe, dé sir dung, chay dé san xuat.
ém, bén bi va gia ca phai chang...Tuy nhién, do
dong co duoc san xudt dua trén ban quyén cia
Kubuta cich day da 20 nam, ché tao theo cong
nghé cii nén nhitng ddc tinh cua dong co dac biét
1a dic tinh cong sut, khi thai con thap. Dé dap

tng dugc muyc tiéu xuat khau cling nhu nang cao

thi treong trong nude thi can phai giai quyét duoc
Hinh 1. Bong co Diesel RV125-2 do Cong ty

nhimg vudng mac vira néu. Qua qué trinh nghién SVEAM thiét ké va ché tao
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2. TRINH TU NGHIEN CUU

Tim hiéu va phan tich uwkhuyét diém két
cau hong nap/thai dong co RV125-2. Tir 46, sb
héa 3D hong nap bang phan mém chuyén duing .

Tinh todn nhiét qua trinh nap dé cung cip
céc théng s6 Iy thuyét can thiét.

Xay dung mé hinh tinh toan sb “Hong nap-
Budng chay” dong co RV125-2 bang su két hop
giita c4c phan mém mo phong tinh toan hién dai
nhu SOLIDWORK-ANSYS-GAMBIT-
FLUENT nham xac dinh cac thong sé vat ly cua
md hinh nhu: phan bd trudng nhiét do, p suét,
van tdc, dong nang rdi,...caa md hinh hong nap-
budng chay thuc té.

Pé xuat phuong an cai tién hong nap, nang
cao hiéu suat nap cua dong co RV125.

Tinh toan twong ty cho md hinh cai tién.

Phan tich so sanh ddi ching gitta mé hinh
cai  tién va md hinh co  ban.
Phuong phap str dung chinh trong nghién cau nay
1a tinh toan mé phong sb CFD 3D c6 tham khao
céc thong sé thuc nghiém tai PTN DPong co dbt
trong va phan mém AVL BOOST (ver2011.1).
3. PONG CO NGHIEN CUU:

Bang 2.1
Thong sb ky thugt RV125-2
4 ky, 1 Xy-
Loai lanh, nam
ngang
Thé tich xy-lanh (cm?) 624
Cong suat dinh mic (md | 44 559
luc/vong/pht)
Cong suét téi da 12,5/2400
Mo-men cuc dai
Ti sé nén 18:1

Nhién liéu Diesel
Thé tich thung nhién liéu 10,5 lit
Suat tiéu thu nhién liéu 185
(g/ma luc/gio)
Ap suat mg voi phun
(kgf/cm?) 200
‘ Nhét 30
Déu béi tron (SAE30, 20,
10W-30)
Thé tich dau béi tron (lit) 2,8
Hé théng dét nhién lieu Ph”ﬂé”uh'e“

Hé thong khai dong

Tay quay, khai
dong dién

Hé thong dén chiéu 12V-25W
Hé thong lam mat Két nuéc
Thé tich nuc lam mét
. 2,1
(lit)
Trong luong (kg) 105
Kich thudce: dai x réng x 747 x 347 x
cao (mm) 472

4. LY THUYET CO SO

Hiéu sut nap dugc dinh nghia nhu sau [3]:

g Ve BT 1
V. p, T, 1+,

ta c6 hiéu suit nap :

Te-1p, T, 1+,

n

Suyra:ip - f(& L

P, ’Ta’1+;/r

¢ P T, 1 Vo
VS

LI

£
-1

Do d6 dé nang cao hiéu suit bang cach : ting

&p suat [9;, giam é&p suit ps, ting nhiét do Ts,

giam nhiét do Ta, giam hé s6 khi sét ¥, .

a) Giam hé sb khi s6t
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Khi vong quay va phu tai dong co khong
dbi, gié tri hé sé khi s6t phu thudc vao két ciu
budng chay, co cau trao ddi khi. Néu goc tring
diép nho, lugng khi sot khong ra hét, chiém thé
tich budng chéy, vi vay lwong khi nap méi vao co
thé tich giam. Néu goc tring diép 1n, luong khi
sot sau khi ra dugc mot phan lai quay tro vé . Vi
vay goc trung diép phai pht hop véi két ciu dong
co, cu thé 1a dong co RV125-2, hé sé khi sot

7o =0,027 "sai khi kidm tra va da thiy phu

hop, vi vay hé sé nay khéng cai thién.
b) Tangnhiét 46 Ts, giam nhiét d6 Ta
T, +AT +9,T,

T,= r
1+y,

Trong d6 Al- d6 ting nhiét d6 khong khi
trong qué trinh nap do tiép xuc vai vach xylanh,
thong thuong AT =5+15°C

Gidi han thay di ty s6 To/Ta phu thuéc chu
yéu vao d6 sy néng khong khi do tiép xuc véi
véch xylanh, khéi lwong va nhiét d6 khi sot.

c) Giam ap suat ps, ting pa

Néu gia thiét cac théng sb trong hiéu suat
nap la hang s, trir cac thong s dic trung gién
tiép cho ton that thuy luc tai co cdu nap, thi

5 Pe
Ps

Ap suat moi chat trong xylanh tai diém anho
hon 4p suat khi truéc xupach nap bang ton that

thuy luc Apa: Pa = Ps — Apa

Nhu vay tri s6 pa va ps lién quan véi nhau.
Thay d6i ps 5& 1am pa thay d6i, boi vay can phai
xét dong thoi anh huong cia hai théng sb nay téi
hiéu suat nap.

phuong trinh hé sé nap ¢6 dang: 17 =

Tén that thuy luc Apa phu thudc vao hinh

dang, tiét dién, d6 nham bé mit co ciu nap, ciing
nhu téc do dong khi chuyén dong qua chung. Doi

v6i dong co da ché tao, chii yéu anh huong dén
AP, 1 téc dé luu dong dong khi. Ding phuong

trinh Becnuli dé tinh AP, . Dé don gian cho viéc
tinh ta gia thiét toc do ban dau cua dong khi trudc
xupap nap bang khong, khi do :

WZ
Ap, = He
g

w - tde d6 luu dong dong khi nap qua xupap
Yin- trong luong riéng khong khi nap trudc

Xupap
§ - hé sb swrc cang trén duong nap
4.1 Ap suit va nhiét dp khdng khi nap po, To

Ta chon ap suat khi nap bang &p suat khi
quyén po = 0,1 Mpa.

Nhiét dé trung binh ciia nuéce ta la 29°C, do
d6. To = Tk = (tik + 273)K = 29+ 273 = 302K.

Ap suét cudi qué trinh nap p. = 0,086Mpa.

4.2 Ap suit va nhiét dé khi nap truéc xG-pap
nap px, Tk

Ap suét px cia dong co bbn ky khong ting
4p thuong nhoé hon po (pk < po) Vi khi di vao
duong 6ng nap thuong gap lec can cua bau loc
khong khi.

Nhiét do khi nap truegc xu-pap nao Ty tuong
duong Vi To.

Chon pk=0,1013 Mpa va Tk = To = 302K.
4.3 Ap suit va nhiét @ khi s6t pr, Tr

Do dong co str dung mot xupap xa va cé gin
bo tiéu 4m trén duong thai, tiét dién thong qua
nhé nén &p suat khi thai py & gidi han sau pn =
(1,02 +1,04)p, = 0,102Mpa.

Déi véi dong co 4 ky khong ting ap ¢ gin
b6 tiéu &m py, T, c6 gié tri nam trong pham vi sau:
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Pr = (1,03 +1,06)pt, Tr= 700 +900K. Chon pr=
0,1074Mpa.

Pong co c6 ti 6 nén . 1on lam cho san vat
chay dugc gidn né triét dé nén chon T, c6 gia tri
trung binh. Chon T, =820K.

4.4 Pp tang nhié¢t d§ Khi nap maéi AT

Do tang nhiét do Al dugc xac dinh theo

thuc nghiém Al = 10 +25°C. Do dong co cb
duong nap ngan nén su tiép xdc gitra khi nap va

thanh dong co it nén ta chon Al & gi6i han thip
AT = 15°C.
4.5 Ap suit cudi qué trinh nap pa

Theo TL2, trang 141, &p suét cubi qua trinh
nap thuong co gia tri sau: p.= [0,8 =+ 0,9]p«

Chon: p.= 0,848p, = 0,086 MPa

Trong d6: px = 0,1013 MPa: Ap suat khi nap
truéc xU-pap nap

4.6 Hé s nap nv

Theo TL[1] :
1
1 T, p p. "
n=——"——= e —Ah| -
e-1T +AT p, P,
1 302 0,086
= n, = . : )
18-1'302+15 0,1013
1
{18.1,061,11.1.(0’1074j15}_0,8476
0,086

Trong do

- m: chi s6 nén da bién trung binh ciia khong
khi, chon m =1,5.

- A : He sb nap thém, biéu thi sy twong
quan luong ting twong dbi cua hdn hop khi cong
tac sau khi nap thém so véi lugng khi cong tac
chiém chd ¢ thé tich Va.

Theo TL[1], hé s6 nap thém dugc chon trong

gioi han Ay = 1,02-1,07. Chon hé sb nap thém
Ay = 1,06.

- Hé s hiéu dinh ti nhiét 4, phu thudc vao

hé s6 du lugng khong khi o va nhiét do khi s6t
Tr-
Theo TL[1], thuc nghiém théng ké véi dong

co Diesel ta c6 thé lay ﬂT =111
- A=1: do déng co RV125-2 khong quét
budng chay.

4.7 Xac dinh h¢ sé khi sot yr

2T +AT) p, 1
r T i
r P A=A (prm
EAq 42
P,
1(302+15) 01074 1
h= (sm )0086 r =007
, 18106111 ME
0,086

4.8 Nhiét @ cudi qua trinh nap Ta

Nhiét d6 méi chat cudi qué trinh nap Ta 16n
hon Tk vanho hon T, 1a do két qua cia viéc truyén
nhiét tir c4c bé mat néng téi mdi chat méi khi tiép
xUc va viéc hoa tron ctia moi chét vai khi sot 16n
hon.

Nhiét d6 cudi qua trinh nap duoc tinh nhu
sau
T +AT +y, T, 302+15+0,027.820

r o = 330K
1+y, 1+0,027

4.9 Xac dinh c4c thong sb co ban cia co cau
phan phéi khi nap

T

a

Tinh cao téc cua dong co dwoc xac dinh
thong qua tdc do trung binh cua piston
v _S:n_90.2400 _ 7.2(m/s)" Theo bang 1.4

P30 30
TL[1]. Tacod 6(m / s)(v

=7,2(9(m /s).Do

p
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d6 dong co RV125-2 1a déng co co toe do trung
binh.

4.10 Téc dd binh quan cia dong khi nap

Theo TL[1] dbi véi dong co tinh tai téc do
cua dong khi nap khi dong co lam viéc toan tai
thuong nam trong khoang pham vi sau: Vi, = [30
+ 80Im/s.

Tbc d6 binh quan cua dong khi nap duoc
tinh theo cong thic:

2
Vip =V, = 3976 mis e [vi]
1.dp,
=30+80m/s
Trong do:

Vp = 7,2 m/s: Toc d6 binh quén cua piston

D =94 mm = 0,094 m: Buong kinh piston
dhn =40 mm = 0,040 m: Puong kinh hong nap
i = 1: S6 xa-pép

5. MO HINH HOA VA MO PHONG HONG
NAP

5.1 C4u tric mo hinh héa :

GAMBIL Cic phén mém
- Taomd hinh. Ludihinhhoc
X CAD/CAE
- Chia udi *
DD
Chia i
bién
Chia lui Chia htoi bién
D,3D hay the tich
FLUEI;;? st i TGID:
- Nhép lu6i va chinh sira. ia IuGi
. Dié'\?kié_nbién. Gkt | - Sﬁiﬁiiﬁ?ﬁf)
- Ttilr;h chat vitlién, e gidc, ti dién.
chat ) - Chialu6i 2D, 3D
- Tix}htoénvé xirly ket hén hop
aua.
T Chia ludi
Hinh 5.1.

5.2 Piéu Kién bai toan dwec mo hinh nhw hinh:

Inflow Outflow
No-slip-wall
u=v=w=I
Hinh 5.2

Inflow — luu chat vao

Outlet— luu chét ra

No-slip-wall — twdng rin khong ruot
5.2 Cac diéu kién dau

Dé c6 thé giai quyét tot mot vin dé nao do,
viéc thu thap chinh xac va dy du cac dit kién dau
vao la vd cung can thiét. Trong bai toan nay cac
diéu kién dau la;

- Van téc, &p suat va nhiét do khong khi nap
po, To.

- Ap suit, nhiét o khong khi cudi qué trinh
nap pa, Ta.

Piéu kién diu cho bai toan
Bang 5.1

Ap suit | Nhiét 6 | Van téc
(Mpa) (K) (mfs)

0,1013 302 39,76

Inlet
Outlet (0°) |-96816.7| 815.79
Outlet(39°) |-66125.9| 527.25

Outlet(102°) |-81080.3| 362.437

Outlet(141°) |-87481.3| 354.549

Outlet(180°) |-93189.5| 359.592

5.3 Piéu ki¢n bién

Diéu kién bién cho bai toan nay la diéu kién
twong ran khong truot (no slip solid wall), cac
thanh phan van toc uy = vw = Wy = 0. Ta gia sir
tuong la twong doan nhiét (adiabatic wall).

Trang 43



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol 18, No.K7- 2015

6. KET QUA MO PHONG

Bang 6.1

GOTK =
180°
Lxupach =
2,84 mm

Lpiston =

90,3 mm

Tai Phwong an 1 Phwong an 2

Truong

van téc

Truong

ap suét

Truong

nhiét do

Trudng mat
do

— e

(6

Phuong an 1 :
Phuong an 2 :
Phuong an 3 :

trude cai tién

sau cai tién
sau cai tién

Bing 6.2

Tai GQTK
=180°
Lxupach =
2,84 mm

Lpiston =

90,3 mm

Phwong an 3

Phwong an 2

Truong

van téc

Truong

ap suét

=il

Truong

nhiét do

Trudéng
mat do
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7. NHAN XET
Tir két qua c6 bang nhan xét tom tit sau :

Bang 7.1
Trad =
@I L[ Toce Tsa Tow e
=, N ) | cai tidn | cai tién
RTHE | pa1) |tién | (PA3)
(PA2)

Van téc Téq Xoay Téq
nhiéu lon nhiéu
phuong | tap phuong

trung
tai
tam

Nhiét do (T.) Cao Thap | Cao
hon hon hon

Ap suét (pa) Thap Cao Thap
hon hon hon

Do réi Thap Cao Thap
hon hon hon

Mat do Phén Phén Phén
bo bo bo
khéng | déu, | khéng
déu, dam | déu,
thua thua

Nhu vay hiéu sut n = f(&,L,_l )
Py T, 1+7,

ctia hong nap sau cai tién duoc tang.

Van téc hinh dang trude cai tién tan nhiéu
phuong, con sau cai tién tap trung xoay 6n & tam
budng chéy, s& di nhu vay vi két cdu hong nap
trudc xupap nap ¢ dang hinh cau, phia trén dinh
duoc thiét ké viing xody chinh diéu nay s& dinh
huéng dong khi vao xupap la xody nhiam ting
chuyén dong réi 1a do réi khéi khi trong xylanh
tang 1 rét,dong thoi giam ton that 16p ma sat
mong trén bé mat thanh dan dén giam ton that ap

Ap, nhu vay gia tri P, =P _Apténg S0 VOi
hong ci.

Hinh 7.1
Qua md phong CFD, két qua cho thay hong
nap méi duoc thiét ké hinh hoc dang cau, gidp
qué trinh tang ap khu vuc nay dién ra it hon so
V6i cau trac hinh hoc dang tru.
Ap suét hong ci tién chi tang ap tap trung

noi xupap, cOn ap Suat hong cii tp trung noi
Xupap va tru¢c xupap, su ting ap suit khu vuc
rong nay lam can tré dong khi di chuyén tir ngoai
vao bén trong xylanh, din dén mat d6 phan tir bén
trong xylanh giam, phan b6 khong déu, 1am quéa
trinh chay bi du nhién liéu, véi thiét ké hong méi,
khéng khi di chuyén d& dang trén duong ng nap,
nén mat do phan tir bén trong xylanh nhiéu, nhién
lidu chéy kiét, tiét kiém, ting cong suit, luvong
chat thai 6 nhidm thai ra ngoai giam. Pong thoi,
do mat do phan tor nhidu nén nhiét do trong
xylanh giam, gidp cac chi tiét bén trong bén hon.

Nhu vy phuong an 2 véi bién dang hong
nap dugc thiét ké cai tién t6t hon. (vi tri cai tién
dugc khoanh tron).
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Bang

7.2

Trudc cai tién

Sau cai tién

D6 thi dinh luong do rdi trudc vao sau Cai

tién.
Bang 7.3

Trudc cai tién

Sau cai tién

 iereczat |

[ ——

V6i két cAu hong nap méi c6 nhuoc diém la
gia cong kho hon dan dén chi phi ché tao dat hon
so vé6i két cau hong nap cil.

8. KET LUAN

Két qua nghién ctru cho thay kha ning ting
dong nang (TKE) cua dong khi nap rat cao,
truong van toc xoay 16n tap trung & tim va dan
tan déu vé cac phuong, p suat phan bd déu, nhiét
d6 thap hon, mat d6 khong khi ¢am hon lam ting
kha nang hoa tron nhién liéu, giap qua trinh chay
dién ra t6t hon, nhién liéu chay kiét hon nén
lugng khi thai doc hai thai ra it hon, tiét kiém
nhién liéu hon. Mic khac, do nhiét do thap hon
nén céc chi tiét co tudi tho bén hon.
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A study on modification of intake port of
small di diesel engine for improvement

of charging efficiency

e Vo Thanh Vang
e Huynh Thanh Cong

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

HCM

ABSTRACT

This paper presents a study on
modifying the intake port (inside cylinder
head) of small diesel engine to increase
charging efficiency. The charging efficiency
is an important parameter to influence to
engine combustion and emission. This
parameter is a function of many major
parameter of engines, such as: engine
intake port structure. In this work, the
working fluid inside the intake manifold and

intake port is modelled and simulated by
CAD/CFD softwares, using the input
experimental parameters. The counter-
measures are proposed to study and the
simulation  results show that the
improvement of charging efficiency could be
obtained  under the new-models. The
turbulent kinetic energy is also increased
and promotes to increase charging efficiency

Key words: small diesel engine, intake port, charging efficiency
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