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TOM TAT

Hoa khi dam la dac trung co ban cta dong co xang trang bi hé thdng nhién liéu bo ché hoa khi.
Vi vy, b6 sung khong khi trén duting thai sé la gidi phap hiéu qua nham tan dung nhiét khi thai
gilip tang cudng cc phan ting dxy hoa trén duding thai. Ngoai ra, lugng khong khi bg sung ciing sé
khdc phuc nhiing han ché khi trang bi bo xiic tac ba thanh phan trén loai dong ca nay, khi né gidp
ci thién moi truding dxy hoa trong b xic tac, tir d6 nang cao hiéu sudt chuyén d6i cac thanh phan
phét thai C0, HC. Tuy nhién, d€ nang cao hiéu qua clia viéc bd sung khdng khi tdi hiéu sudt chuyén
ddi céc thanh phan phat thai cda b xdc tc thi ngoai lugng khdng khi bd sung, nhiét do hdn hop
thi mitc do hoa tron gidia dong khi thai va dong khéng khi bd sung ciing la mot thong s6 quan
trong. Noi dung bai bdo sé trinh bay qua trinh danh gid dnh hudng cla gdc dat voi phun khong khi
trén duong thai (B) dén hiéu qua hoa tron gita hai dong khi. Két qua nghién ctiu cho thdy, véi
(3 =120°thi viing hoa trgn hiéu qua clia hai dong khi dat gia tri cao nhat, én tdi 33,4%.

Tir khéa: BG sung khdng khi, bd xiic tdc ba thanh phdn, gidm phdt thdi.

ABSTRACT

The rich combination is the basic feature of gasoline engines equipped the carburetor fuel
system. Therefore, adding air to the exhaust can be an effective method to utilize heat in the
exhaust to enhance the oxidation reaction on the exhaust manifold. Moreover the addition air will
overcome the limited use the three way catalyst in this engines because it improves the oxidation
environment in the catalyst thereby enhancing the conversion efficiency of CO and HC. However, in
order to improve the efficiency of the catalyst, besides the amount of additional air and the
mixture temperature, the degree of homogeneity between the exhaust gas and additional air is
also an important parameter. In this paper, we will present the process of evaluating the influence
of the air injection angle on the exhaust manifold (3) on the mixing efficiency between the
exhaust gas and the supplementary air. Research results show that, with § = 120°, the effective
mixing zone of two gas streams reaches the highest value, up to 33.4%.

Keywords: Air injection, three way catalyst, emission reducing.
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1.DAT VAN PE

Hién nay, xe mdy dang la loai phuong
tien dugc st dung phé bién tai Viét Nam.
Theo théng ké ctia Cuc Dang kiém Viét Nam,
hién nay nudc ta cé trén 60 triéu xe may,
trong do6 phan 16n la cac xe trang bi hé théng
nhién liéu st dung bo ché hoa khi [1]. Bén
canh nhiing uu diém nhu gia thanh phu hop
vGi thu nhap cla da sé ngudi dan, thuan tién
trong qua trinh di chuyén dac biét 1a trong
cac dudng, ngd phé chat hep... Xe may hién
cling dang la tdc nhan chinh gay 6 nhiém
moi truong khéng khi dac biét la tai cac
thanh phé 16n nhu Ha Néi va thanh pho Ho
Chi Minh [2]. Nham kiém so&t phat thai cho
cac phuong tién san xuat va lap rap trong
nudc ciing nhu cac phuong tién nhap khiu
nudc ta hién dang ap dung tiéu chudn
EURO4 cho 6 t6 va EURO3 cho xe may (bat
dau tir nam 2017). Tién tGi sé ap dung tiéu
chudn EURO5 cho 6 t6 va EURO4 cho xe may
(theo 16 trinh sé ap dung tur 1/1/2022) [3].

Pé gidm thiéu 6 nhiém maéi trudng ciing
nhu dap Ung cac tiéu chudn khi thai ngay
cang cao doi hoi ngoai nhiing cai tién cong
nghé lién quan t6i dong co thi viéc trang bi
thém hé théng xu ly khi thai gan nhu la yéu
cau bat budc. Khac véi cac déng co phun
xang dién tu, trén cac dong co si dung hé
thong nhién liéu bd ché hoa khi thi viéc
trang bi hé théng x{ ly khi thai ma cu thé Ia
bd xuc tac ba thanh phan (BXT) la tuong déi
kho6 khan vi trong qua trinh van hanh hé s6
du lugng khong khi A ctia déng co c6 bién d6
thay ddi 16n va déng co thudng lam viéc &
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vung c6 hé s6 du lugng khong khi A nhé hon 1 chinh vi vay
hiéu qua cha BXT khéng cao dan téi ham lugng phat thai
ddc hai ctia ddng co sau BXT van rat I6n [4].

Nhiéu nghién ctu cho thdy phun bd sung khéng khi
trén dudng thai la gidi phap khdéng chi tang cudng cac
phan Ung 6xy héa trén duong thai ma con cdi thién maoi
trudng 6 xy héa do dé cai thién hiéu sudt chuyén déi cac
thanh phan CO, HC trong BXT [4,5]. Tuy nhién hiéu suat
chuyén hoéa cl@a BXT vdi cac thanh phan phat thai ngoai
phu thudc vao nhiét do, hé sé du luong khéng khi con phu
thudc vao muc dé dong nhat trong qua trinh hoa tron gila
dong khéng khi b8 sung va dong khi thai. Vi vay, trong néi
dung bai bdo nay nhém tac gid hudng téi mé phong xac
dinh géc dat voi phun khéng khi trén dusng 6ng thai (B)
phu hgp nham dat dugc hiéu qua hoa trén tot gitia hai
dong khi. Qua trinh mé phong dugc thuc hién trén phan
mém Ansys fluent, qua trinh thd nghiém xac dinh cac
théng s6 dau vao ca mé hinh dugc ti€én hanh tai Trung
tam Nghién cttu déng cg, nhién liéu va khi thai, Truéng Dai
hoc Bach khoa Ha Noéi.

2. NOI DUNG NGHIEN CUU
2.1. Déi tugng nghién cuu

Péi tugng st dung trong qua trinh thir nghiém xac dinh
cac théng s6 dau vao ctia mé hinh mé phong la xe may Zip
100 clia hdng Piaggio, day la mét trong nhiing dong xe
may hién nay st dung hé théng nhién liéu bo ché hoa khi
nhung da dugc trang bi bd xic tac ba thanh phan trén
dudng thai. Cac théng s6 ky thuat clia déng co trang bi
trén xe dugc thé hién trong bang 1.

Bang 1. Thong s6 ky thuat dong ca xe Zip 100

STT Théng s6 Gia tri
1 Ki€u dong co 1xy lanh, 4 ky, ché hoa khi
2 Dung tich xy lanh 96cm’
3 D.kinh x H.trinh 50 x 49mm
4 Tis6 nén 1,1
5 (6ng sudt toi da 7,65kW/8250v/ph
6 Md-men cuc dai 6,92 Nm/ 5500v/ph

2.2, Xac dinh diéu kién bién cia mé hinh

Cac théng s6 diéu kién bién, dau vao cia moé hinh moé
phong trén Ansys Fluent, nhu nhiét dé, hé s6 du lugng
khong khi va luu lugng khi thai dugc xac dinh bang thuc
nghiém trén bang thd CD20" tai trung tam nghién cdu
ddng co, nhién liéu va khi thai, Truong Dai hoc Bach khoa
Ha Noi. So d6 hé théng thi nghiém dugc thé hién nhu trén
hinh 1. Trong d6, lugng nhién liéu tiéu thu dugc do béi
thiét bi fuel balance 733S, nhiét d6 khi thai dugc do bdéi
cam bién loai K (0 - 800°C) két ndi véi thiét bi hién thi. Hé s
du lugng khong khi dugc xac dinh bdi cam bién A dai rong
Bosch LSU 4.9. Luu lugng khi thai sé dugc xac dinh gian ti€p
théng qua luu lugng nhién liéu va hé sé du lugng khéng
khitheo cong thurc 1.

G = G+ G, = G M. (A/F) + G, = G, (A.(A/F) + 1) (1)
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Trong dé: G, - luu lugng khi thai; G,, - luu lugng khi nap;
G,, - luu lugng nhién liéu; A, - hé s6 du lugng khéng khi clia
déng co (khi chua bé sung khéng khi). Theo Juan E.
Tibaquira [6] hé s6 A/F clia nhién liéu st dung trong nghién
clu - RON95 la 14,49.

Luu lugng khéng khi b sung dugc tinh todn nham dam
bdo hé s6 du lugng khong khi trén dudng thai bang 1 va
dugc xac dinh theo cong thiic sau.

G = Go(1 - Ng) = G (A/F).(T -Ny) ()

= E
Balance
7338
. ] Thiét bj ch> hé sb dw
Man hinh h
tro nguoi 14

lweng khong khi A

Thiét bi do nhigt dé khi
thai

vl

Hg théng 1y mau voi
thé tich khong déi CVS

Quat gio

1or
Chassis Dynamometer
Hinh 1. So d6 thi nghiém xdc dinh thong s6 diéu kién bién cia md hinh
Ché d6 thir nghiém dugc thuc hién & téc do 50km/h, do
m& buém ga 50%. Cac théng s6 do dugc thé hién trong
bang 2.
Bang 2. Cc thdng s6 do

STT Théng s6 Gia tri Don vi
1 Nhiét d6 khi thai 901 K
2 Hé s6 du lugng khong khi 0,38 -
3 Lugng nhién liéu tiéu thu 1,2 kg/h

Bén canh cac thong sé nhu thé hién trong bang 2, céc
théng sé khac ctia dong khéng khi bé sung va dong khi
thai dugc thé hién trong bang 3.

Bang 3. Cac thong so diéu kién bién khac [7,8,9]

STT Thong sé Khong khibd sung | Khi thai
1 | Nhiét @ dau vao (K) 300 901
2 | Khéiluong riéng (kg/m®) 1,225 0,367
3 | Nhiét dunng riéng (J/kg.K) 1006,430 117,715
4 |Hé s6 dan nhigt (W/m.K) 0,0242 0,0626
5 | Do nhét (kg/m.s) 1,789.10° 3,973.10°
6 | Luuluong (kg/h) 2,09 16,50
7 | Héso Reynold (-) 6027,4 124551

2.3. Xay dung mé hinh mé phéng trén Ansys fluent
2.3.1. Co'sé ly thuyét mé phéng trong Ansys fluent

Ansys Fluent la mot trong nhiing phan mém dang duoc
phat trién va ing dung manh mé trong nhiéu bai toan mé
phong khac nhau nhu t6i uu hda cac két cau co khi, qua trinh
truyén nhiét, truyén chat, dong luc hoc chét long... Ansys
Fluent dugc xay dung trén co s& hé cac phuang trinh lién
tuc, phuong trinh bao toan dong lugng va nang lugng [9,101:
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+ Phuong trinh lién tuc
Ou oOv ow
—t+—+—=
ox oy oz
+ Phuong trinh déng lugng

% +div(pw) =+pg—grad(p) + div[ugrad(v)]

+ Phuong trinh nang lugng
o(pc,T)

0 3)

(4)

+div(pvcpT) :pc's+div[kgrad(T)] (5)

Trong do: u, v, w la van téc clia méi chat; t la thai gian; p
la khoi lugng riéng; p la dp suat cia dong moi chat; p la d6
nhét cla dong méi chat; g la gia toc trong truang; T la nhiét
dé; ¢, ¢, 1an lugt la nhiét dung riéng déng tich va déng ap;
o la nguén nang lugng bén trong (hda hoc, hat nhan...); k
I3 hé s6 dan nhiét.

Trong nghién cdu nay, mé hinh mé phdéng vé dong
chay va truyén nhiét dugc thuc hién dua trén mét s6 gia
thiét sau day [9]:

+ Moi chat la chat 16ng nhét (@6 nhét phu thudc vao
nhiét do va ap suat)

+ Dong chay la dong 6n dinh

+ St dung mé hinh réi k-¢ tiéu chuan.

2.3.2. Xdy dung mé hinh mé phong

Trén co s& két cau thuc té trén xe Zip 100, tién hanh xay
dung m6 hinh dudng 6ng thai clia xe bat dau tu vi tri ngay
sau cla thai dong co dén vi tri trudc bd xic tac ba thanh
phan (hinh 2). Vi tri bg tri voi bd sung khéng khi dugc git
¢6 dinh, goc nghiéng B dugc khao sat véi 5 trudng hgp: 0°
(TH1), 60°(TH2), 90°(TH3), 120°(TH4) va 180°(TH5). Ngoai cac
thong s6 diéu kién bién thé hién trong bang 1, 2, bién dang
van téc dugc coi la ddng nhat va phan bé dong déu tai tiét
dién dau vao ctia dudng 6ng. Diéu kién bién tudng khéng
chuyén déng dugc gan cho vé bén ngoai va doan nhiét (gia
thiét vé dugc boc cach nhiét hoan toan).

Kb thii ra
-—

Hinh 2. Ban vé két cau ong hoa tron
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2.3.3. Chia luéi

Mé hinh 3D va mé hinh chia lugi dugc thé hién trén
hinh 3 va 4. Trong quéd trinh chia Iugi kich thudc luéi la
thong s6 quan trong, anh hudng dén két qua cudi cung clia
mo hinh moé phong s6. Vi vay tinh doc lap cda kich thudc
lugi s& dugc kiém tra. Trong nghién ctu nay, 5 kich thuéc
lugi khac nhau (41169; 93980; 120355; 165404 va 371491
phan t) da dugc khdo sat dé tim ra &nh huéng cla s6
lugng phan ti lugi dén hé s6 Nusselt, hé sé nay dugc tinh
toan & gan cudi dudng 6ng thai (100 mm tinh tu vi tri b6 tri
voi phun khong khi - hinh 2). Két qua cho thay khéng ¢6 su
thay d6i dang ké nao cla hé s& Nusselt khi s6 lugng phan
td lugi tir 120355 trd di (hinh 5). Dua trén két qua phan tich
nay, s6 lugng phan tl luéi dugc lya chon cho moé hinh mé
phong la 120355 phan td. Qua trinh moé phong dugc coi la
hoi tu khi sai s6 nang lugng va khéi lugng nhé han 10 va
céc sai s6 khac nhoé hon 107,

Hinh 3. Ban vé mé hinh 3D

Hinh 4. Chia lu6i md hinh
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S6 phan tir lwdi (x 103)
Hinh 5. So sanh hé s6 Nusselt v6i s6 phan t{ luéi khdc nhau

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

3. KET QUA MO PHONG VA THAO LUAN
3.1. Phan bé van téc va nhiét dé caa khi thai va khéng
khi trong hé théng

Hinh 6 thé& hién su phan bé van téc ctia hon hgp khi thai
va khéng khi b sung luu déng trong 6ng tng véi 5 goc
phun khac nhau. C6 thé nhan thay dong khéng khi bé sung
VGi van toc cao khi di vao sé gay ra hién tugng réi xody va
lam tang muic d6 hoa tron gitia hai dong khi. Hién tugng roi
x0dy c6 su khac biét dang ké khi thay d8i géc phun B, diéu
nay sé anh hudng dén sy phan bé nhiét do & 2 phia vi tri
trudc va sau voi phun, dic biét 13 cac diém gan thanh éng
thai. Bén canh d6 c6 thé thay véi géc phun B thay déi tur 60°
dén 120° su r6i xody clia dong khi van con tiép tuc kéo dai
trén dudng thadi 6 khodng cach xa so vdi vi tri voi phun
khong khi, diéu nay cé thé lam tang muc dé hoa tron gilta
khi thai va dong khi b sung, qua dé lam tang hiéu qua lam
viéc clia BXT.

H 55.01 ﬁ'#_—
THI =

46.32
40.24

35.56
| 3376
3112

20.89

10.67

0.00

[m s™1] THS

I
22

o

ERCRREIERR:
EBMUZIERE

YESRES

A0

S

THE:p=w

TH & fi= 191

Hinh 7. Phén b nhiét do cta khi théi va khong khi khi 3 thay ddi tir 0° +
180°

Website: https://jst-haui.vn

Hinh 7 thé hién phan bé nhiét d6 ctia hdn hgp khi trong
duong 6ng thai. Cac vi tri khdo sat bao gébm ba mat cat
(hinh 2) trong d6 mat cat A-A & phia trudc, B-B & phia sau
va cach voi phun 10mm, mat cat C-C tuong (ing véi dau ra
cla doan 6ng thai khao sat. K&t qua cho thay nhiét d6 tai
dau ra cta dong khi (mat cat C-C) nam trong khoang 730 +
740K (457 + 467°C), nhiét d6 nay nam trong pham vi lam
viéc hiéu qud ctia BXT (t > 350°C), do d6 qua trinh phun
khéng khi vao dusng thai khong anh hudng dén nhiét dé
lam viéc hiéu qua cta BXT.

3.2. Panh gia muc do hoa tron giilta khong khi va khi thai

Mduc d6 hoa tron gira khong khi va khi thai dugc danh
gia théng qua hé s6 luu lugng ¢, (Air Volume Fraction) va
dugc tinh toan theo cong thuc:

G
Oy = “
Gy + Gy

(6)
Trong d6 Gy luu lugng khéng khi b6 sung & phan té
khdo sat, G, luu lugng khi thai & phan té khao sat. Ap dung
cong thiic 1 va 2, céng thiic 6 dugc bién ddi nhu sau:
Gkk
Gkk +th
_ Gy(A=A)(A/F)
G, (A=N)A/F)+G, (N, (A/F)+1)
(A=A /F)
 OMA/F)+1
Trong d6 A, 1a hé s6 du lugng khéng khi khi khéng cé
bé sung khong khi (A, = 0,88 - bang 1); A 1a hé s6 du lugng
khoéng khi trén dudng thai khi c6 bé sung khéng khi. Theo
[11], b xuc tac hoat déng hiéu qua khi A = 1 (0,975 < A <
1,025), thay gia tri A va A, vao (7), hé s6 luu lugng khong khi
(¢ dugc xac dinh nhu sau:
+VGiA =0,975

_(\=M\)(A/F) _(0,975-0,88).14,49

fkk =

Qe =0,091
AA/F)+1 0,975.14,49 +1
+V&iL=1,025
A=A )A/F - .
%:( oJA/F) _ (1,025 0,88)14,49=0’133

AMA/F)+1 1,025.14,49 +1

Nhu vdy, vung hoa tron hiéu qua trong duong thai la
cac vung c6 hé sé luu lugng ¢, nam trong khoang 0,091 +
0,133.

Hinh 8 thé hién két qud m6 phdng hé sé luu lugng
khong khi ¢, tai phia cudi dudng 6ng (mat cat C-C). Két
qua téng hgp trén hinh 9 cho thay dién tich ving c6 hé sé
dw trong vuing gidi han hoat dong hiéu qua cta BXT (0,091
+0,133) tang khi tang goc nghiéng B va dat gia tri l6n nhat
véi goc phun B = 120° (¢, dat t&i 33,4%). Nguyén nhan cla
hién tugng nay cé thé do hién tugng réi xody clia dong khi,
khi phun ngugc hudng di chuyén clia dong khi thai tor dé
lam cai thién muc do hoa trén gidia 2 dong méi chat.
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su hoa tron gilta hai dong khi la t6t nhat véi vung cé hé sé
du lugng khéng khi A tir 0,975 dén 1,025 (vung hoat dong
hiéu qua cla bo xuc tac) dat téi 33,4%. Tu két qua nay sé la
€d sd quan trong d€ nhém nghién cuu tién hanh thiét ké va
xay dung hé théng bé sung khéng khi vao dudng thai
S déng co.
TH1:p=0" TH2: p=60" LOI CAM ON

Chuang t6i xin chan thanh cdm on dé tai s6 09-2021-
RD/HD-DHCN da hé trg kinh phi d&é nhém tac gid hoan
thanh nghién ctiu nay.
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RO9K M "235 LRI

Hinh 9. Ty 1& % theo ¢, (0,091 +0,133) tai mt céit (-C
4. KET LUAN

Trong nghién ctu nay, nhdm nghién cdu da s dung AUTHORS INFORMATION
phuong phap CFD d€ mé phéng qua trinh phun khéng khi
trén dudng thai cla xe may, tu dé danh gid muc dé hoa
tron gilra khong khi va khi thai. K&t qua mé phong cho thdy
viéc bé tri huéng dong khi b8 sung ngugc chiéu véi dong
khi thai sé lam tang chuyén dong xody réi qua dé lam ting *Hanoi University of Industry
muc do hoa trén gilta hai dong khi. Véi géc phun B = 120°
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