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Nghién ctru mé phéng danh gia hi¢u qua bd xiic tac ba thanh phin trén
dong co phun xiang dién tir khi sir dung nhién li¢u xang pha con E10-E20
Simulate Three Way Catalyst Performance on Spark Injection Engine Using Ethanol-Gasoline Blend
Fuel E10-E20
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Tém tat

Bai bao nay nghién ctru mé phéng danh gia hiéu qua bé xuc téc ba thanh phén trén dong co phun xdng dién
tr khi str dung nhién liéu xdng pha cén E10-E20. Nghién ciru mé phdng duwoc thuc hién trén phan mém
AVL-Boost,céc diéu kién bién va didu kién ban ddu duoc xéc dinh bang thuc nghiém trén bang ther. Két qua
chay mé hinh cho théy, sai léch giita két qué mé phdng va két qua thuc nghiém nhé hon 5%. Két qua
nghién ctru mé phdng trén dong co phun xang dién t véi ba loai nhién liéu Ron95 (EOQ), E10 va E20 cho
thay hiéu qua b xuc tac ba thanh phédn (TWC) c6 chung xu huéng, khi ting ga tir 25% dén 100%, hiéu suét
xtr ly CO, HC va NOy c6 xu hwéng giam, déc biét tai 100% tay ga, hiéu suét xtr ly CO va HC gidm con 1%.
Khi téng téc d6 déng co tir 20km/h dén 80km/h, hiéu suét xtr ly CO, HC va NOx ¢6 xu hudng khéng ré rang,
tuy nhién sw thay déi hiéu suét xt ly trong khodng 10%. Khi str dung nhién liéu xdng pha cén E10, E20, hiéu
suét xtr ly CO va HC cé xu huéng cao hon so véi xdng Ron95 trong khi hiéu suét xt» Iy NOx thap hon, trung
binh hiéu suét xtr ly CO va HC téng la 3,2% va 4,15% dbi véi E10, 5,25% va 6,2% doéi véi E20, mirc gidm
trung binh cda hiéu suét xi ly NOx la 6,2% khi str dung E10 va 7,7% khi stv dung E20.

Tu khéa: Bd xtc tac ba thanh phan (TWC), xing pha cdn, hiéu suét xt ly, tbc dd, phan trdm tay ga.
Abstract

This paper simulated Three Way Catalysts (TWC) performance on spark injection engine (SI. Engine)) using
ethanol-gasoline blend fuel E10-E20, the simulation was done on AVL-Boost sorfware, the emperimetns
were carried on CD 20” bench to determine the initial and boundary conditions. The results showed that, the
error between simulation and experiment results were less than 5%. The simulation results on Sl. Engine
with three kind of fuel Ron95 (EQ), E10, E20 also showed that, the three way catalysts performance when
using ethanol-gasoline blend fuel EO, E10, E20 were same trend, when throttle increased from 25% to
100%, CO, HC, NOx treatment perfomance decreased strongly, the specially at throttle 100%, CO and HC
treatment perfomance decreased 1% rest. When the speed increased from 20 km/h to 80 km/h, CO, HC and
NOx treatment perfomance were not clear trend, the CO, HC and NOx treatment perfomance value varied
more or less than 10%. When using E10, E20, CO, HC treatment perfomance were higher than gasoline EO,
while NOx treatment perfomance was lower, the averagre CO and HC treatment perfomance increased
respectively 3,2% and 4,15% with E10, 5,25% and 6,2% with E20, the the averagre NOx treatment
perfomance decreased respectively 6,2% with E10 and 7,7% with E20.

Keywords: Three Way Catalysts (TWC), gasoline-ethanol, treatment perfomance, speed, throttle.

1. Pit van dé

S6 lugng cac phuong tién trén thé gidi va tai
Viét Nam khong ngimg ting trong nhitng nim gan
day, 1am cho ngudn nhién liéu hoa thach ngay cang
can kién, tinh trang 6 nhiém mai truong tir khi thai
cua phuong tién giao thong ngay cang nghiém trong.
Nhleu giai phap ky thuat dé giam su phy thugc vao
ngudn nhién liéu hoa thach va cit giam thanh phan
khi thai doc hai da dugc st dung, nhu st dung nhién
liéu thay thé va nhién lidu tai tao. Mot trong nhiing
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loai nhién li¢u c6 kha nang thay thé nhién liéu hoa
thach 1a ethanol (CoHsOH), rat nhiéu nudc trén thé
giéi nhu Bic My, Brasil, Thuy Dién va Thai Lan da
st dyng nhién li€u sinh hoc ethanol véi ty 1€ 1én dén
100% (E100) [1-2]. Tai Viét Nam, dé an phat trién
nhién lidu sinh hoc tir nam 2015, tim nhin dén nim
2025 da dugc chinh phu Viét Nam phé duyét, theo do
nhién li¢u xang sinh hoc ES da dugc dua vao st dung
va xing E10 s& dugc sir dung vao 12/2017, rat nhidu
nghién ciru vé anh hudng ciia nhién lidu sinh hoc dén
tinh nang kinh té k¥ thuat va khi thai cua dong co da
dugc chi ra. Lé Anh Tuin va cac cong sy [3-4] da
nghién ciru anh huong cta nhién liéu xing pha con
E5 dén E20 dén tinh nang kinh té va phat thai cua xe
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may va 0 t0, két qua cho thiy cong suat xe may khi
str dung E10 c6 xu hudng tang nhe (16n nhit khoang
4,4%) trong khi suit tiéu hao nhién liéu duoc cai
thién (muc giam 16n nhit 1a 6,25%). Voi nhién li¢u
E15 va E20, cong suit va tiéu hao nhién liéu it thay
d6i so voi xang thong thuong (RON92), lwgng phat
thai CO va HC giam manh trong khi phat thai NOy va
CO; tang. Pham Hiru Tuyén va cac cong sy ciing di
béo cao hiéu qua kinh t& ky thuat va phat thai cia
dong co khi sir dung nhién liéu xang pha con co ty 1¢
lén dén E100 [5-6], két qua nghién ctru cho thay khi
st dung nhlen liéu xdng pha con véi ty 1¢ cao, néu
khong thay doi két cau cua xe thi cong suat dong co
giam, suat tiéu hao nhién liéu tang, khi st dung ECU
phu nhdm dam bao A bing 1 va goc danh lira s6m
hop 1y thi tinh ning kinh té ky thuat va phat thai cua
dong co dugc cai thién dang ké. Vé6i viée cac tiéu
chuan khi thai ngay cang nghiém ngit, dé dap ung
c4c tiéu chudn khi thai trén, cac giai phap xir Iy sau
ctra thai la giai phap mang lai hi€u qua cao. B§ xuc
tac ba thanh phan (Three Way Catalysts - TWC) dugc
sir dung trén dong co xdng dé xtur 1y cac thanh phan
khi thai CO, HC va NOy. S6 luong cac nghién ctru vé
bd xuc tac ba thanh phan ¢ Viét Nam con kha han
ché, hién chi c6 mot sb it cac cong trinh nghién ctru
vé b xlic tac ba thanh phén duoc cong bd & Viét
Nam, nghién ctru ciia Hoang Pinh Long va cac cng
su [7-8] vé& hiéu qua bo xtic tac ba thanh phan khi
khoi dong lanh va t6i uvu héa bd xuc tac trén 6t6. Lé
Toat Poa va cong su nghién ctru hi¢u qua bo xuc tac
TWC trén dong co co xdng. Hién chua cé cong trinh
nghién ciru ndo danh gia anh huong cua nhién liéu
xang pha con dén hiéu qua bo xuc tac ba thanh phan.
Bai bdo nay s€ nghién ctu md phong danh gia hi¢u
quéa bo xtic tic ba thanh phan trén dong co phun xing
dién tir khi str dung nhién liéu xing pha con E10-E20.
2. Mo hinh mé phéng

2.1. Péi twong mé phong

Xe may Piaggio Liberty 150 va bd xtc tac cia
hang Emitec duoc lya chon lam ddi tugng nghién
cuu. Xe may Piaggio Liperty 150 1a dong co mot xy
lanh, dung tich 154,8 cm?, cong suit toi da 9,7kW &
tde do 7750 v/ph, md men cuc dai 13Nm tai
6500v/ph. B¢ xtic tac ciia hang Emitec c6 kich thudc
$50x60mm, s 16 200 18/inh?, ty 1&¢ kim loai quy
Pt:Rh =5:1, 0,14g, lugng ceri sir dung 0,71g.

2.2. Xay dung mo hinh

ATBA CAT e

- G 1'

Hinh 1. M6 hinh m6 phdng b6 xuc tac

Trong nghién ctru ndy, mé hinh m6 phong duge
xay dung trén phan mém Boost cia AVL, hinh 1 chi

ra md hinh m6 phong, trong do TBA1, TBA2 la phan
tur diéu kién bién, CAT1 la phan tir b xuc tac.

Trong phan tir diéu kién bién TBAI va TBA2:
Céc thong s6 vé ndng do cac thanh phan khi thai, luu
lugng khi thai, lam da, nhiét do bd xtc tac, ap sudt
duong thai s€ dugc khai bao, dé thuan loi cho qua
trinh mo phong, khi mo phong bao gom cac thanh
phén chinh nhu sau: CO, C3Hg, NO, CO,, H20, O, va
N>.

Phan tir bo xtic tic CAT1: Khai béo cic thong
s0 by xuc tac va cac phuong trinh phan Ung xay ra
trong b xuc tac.

Céc phan tng xay ra trong b xuc tac ba thanh
phin 1a phan tmg phirc tap giita pha khi v&i pha khi
va gitta pha khi v6i pha rén, trong d6 phan tng giita
pha khi véi khi chi xay ra ¢ nhiét d6 trén 600°C [10].
Duéi tac dung cua chit xuc tac, phan tng giita pha
khi v6i pha rin xay ra & nhiét do thip hon, dé thuan
tién cho qua trinh moé phong, chi phan Gng gitra pha
ran véi pha khi s& duoc nghién ctru. B6 xuc tac TWC
cua hang Emitec, vdi cac kim loai quy dugc su dung
1a Pt, Rh, CeO; duoc sir dung dé ting kha nang du trir
va gidi phong 6xy (OSC). Cac phuong trinh phan ung
xay ra trong bo xtc tic TWC bao gébm phan ting 6xy
hoa CO, HC véi dxy va phan tng khit NOy boi CO.

Cac phan tng xay ra trong bo xuc tac TWC bao
gom cac phan tng co ban sau:

Ce,03 + 1/2 O, » 2Ce0- (1)
2Ce0; + CO — Ce03 + CO, 2)

14Ce0; + CsHg = 7Ce203 + 3CO + 4H,0 (3)

Rh + NO — RhO + 1/2N, (4)
RhO + CO — Rh + CO; (5)
Pt + 1/20; = PtO (6)
PtO + CO — Pt + CO, (7)

10PtO + C3Hg — 10Pt + 3CO> + 4H,0 (8)

Tbc do cua phan tng tir 1 dén phan tng 8 duoc
tinh theo cong thirc ctia Langmuir — Hinshelwood, cu
thé nhu sau:

—-E1 —E2
r1 =Ki.eT.90,-Zce,0,,7T9 =Ky.€ T .Yc0-Zceo,
—E3 —E4

T =K3.eT .Yen,Zceoys Ta =Ky4-€T . Yno-Zpn
=Es Es
rg =Kg.e T .Yco-ZrnoiTg =Kg.€ 7 .Y0,-Zpt
=E7 Es
r; =K;.e7 .Yc0.-ZpoyTg =Kg.€T .YeuyZpeo

Trong do:



Tap chi Khoa hoc va Cong nghé 124 (2018) 032-038

K 1a hing sb van tbc, E 1a ning lugng hoat hoa:

K= 5000 kmol.m2:s, E; = 18400 J/mol ; Ky=
5200 kmol.m2s, E, 18300 J/mol; Ks= 5300
kmol.m2.s, Ez = 18200 J/mol; K4= 40000 kmol.m2.s,
E4 = 15900 J/mol; Ks= 24000 kmol.m?.s, Es = 15940
J/mol; Ks= 130000 kmol.m?.s, E; = 15970 J/mol; K7=
150000 kmol.m2.s, E; = 15970 J/mol; Ks= 650000
kmol.m2.s, Eg = 15890 J/mol.

T 1a nhiét 6 phan ting.
Yo, phén tram thé tich khi oxy.

YesHgr Ycor Yno 12 phan tram thé tich cua chét
khi CsHs, CO, NO.

Zgn, Zpe 12 s6 mol cua Rh trén dién tich bé mat
Iuu trit ctia bd xuc tac.

Zrno»Zpto 12 s6 mol cua RhO va PtO trén dién
tich bé mat luu trit ctia b xuc tac.
2.3. Diéu Kign bién ciia moé hinh

Bang 1 chi ra thong s6 diéu kién bién nhap vao
md hinh. Cac thanh phan khi thai CO, HC, NO,
lamda, Ivu lugng khi thai, nhiét d¢ khi thai ‘g voi
nhién liéu xang pha con E0, E10 va E20 cua dong co
khi khong lip b xuc tac duge dung dé nhap vao
trong md hinh, cac thanh phan trén dwoc xac dinh
bang thuc nghiém trén bang thir. Cac gia tri K va E
tham khao tir phan mém AVL-Boost va tir cic bai
béo ciing nhu s6 tay vat liéu [11-13].

Bang 1. Thong s diéu kién bién ctia mo hinh

Théng sb Gia tri Pon vi
Thé tich BXT 0.2 I
Chidu dai khbi BXT 0.1 m
Mat d6 15 (cell) 200 cpsi
Téng thé tich phan rong cua cac 16 016 |
(cell) )
Do day thanh khéi xuc tac 1.8E-4 m
Do day 16p washcoat 1.3E-5 m
Khdi luong riéng BXT 1700 kg/m®
Do dan nhiét 0.4 W/(m.K)
Nhiét dung riéng 1200 JI(kg.K)
Hgé s6 truyén nhiét bén ngoai 30 W/m?.K
Do day 16p vo 0.001 m
Do day 16p céch nhidt 0.01 m
Do dan nhiét ciia 16p vo 40 W/(m.K)
Po dan nhiét cta 16p cach nhiét 0.3 W/(m.K)
Nhiét d6 méi truong 298 K
Kim loai quy sir dung C%; L
Khéi luong kim loai quy Pt,Rh st 014 g
dung
Ti 18 v& s6 mol Pt/Rh 5.0:1.0
Khéi lugng kim loai quy Ce sir dung 0.71 G
Luu lugng khi thai 6 gls
Nhiét d6 khi thai 790 K
Ap suit duong thai 1 Bar

2.4. Ddanh gid d¢ chinh xdc mé hinh
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Sau khi xdy dung mo hinh, dé dénh gia tinh
chinh x4c ciia md hinh, xe may Liberty khong lip va
¢6 lap bo xuc tac Emitec duge ldp trén bang thur
CD20” ciia hing AVL (hinh 2), trong cac lan thir
nghiém, vi tri tay ga dugc gitt ¢b dinh tai 50%, tbc do
thay d6i tir 30 dén 70 kmv/h, ti phan tich khi thai CEB
II (AVL) va cam bién lamda Bosch LSU 4.9 d do
thanh phan khi thai CO, HC, NOx va lamda, cam bién
nhiét d0 Hanyoung (can K) va can dién tor VIBRA AJ
(3000 x 0,01g) dugc st dung dé do nhiét do bo xtic
tac va lugng tiéu hao nhién li€u, luu lugng khi thai
dugc xac dinh bang luu lwong ké VA30S-25 (0-
30m?/h). Nhién liéu xiang EO duoc st dung dé chay
tht nghi€ém danh gia 36 chinh x4c moé hinh. Thi
nghiém nay con dugc st dung dé do CO, HC, NOy,
lamda, nhiét o ctua xe khi khong lép bo xuc tac véi
nhién liéu str dung lan luot 1a EO, E10, E20 dé 1am dit
liéu d4u vao cho bo xuc tac.

Hinh 2. Thyc nghiém danh gia hiéu qua b xuc tac
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Hinh 3. So sanh hi¢u qua bd xuc tac TWC mo phong
va thuc nghiém khi st dung xang EO

Hinh 3 chi ra két qua danh gia hiéu suit b xitic
tac trong truong hop mé phong va thuc nghiém tai
50% tay ga, toc d thay doi tir 30 dén 70 km/h. Két
qué chi ra rang, hiéu suit xir Iy cua b xuc tac véi
thanh phan CO, HC va NOx dat twong tng khoang
60, 40 va 80%, sai léch két qua mé phong (MP) va
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thuc nghiém (TN) < 5%, sai léch trung ddi véi thanh
phin CO 1a khoang 0.5%, vé6i thanh phan HC la
khoang 4% va véi thanh phan NOx 1a khoang 1%.
2.5. Phwong phdap mé phong danh gid

Tién hanh mo phong danh gia hiéu qua bo xic
tac ba thanh phan lap trén xe Liberty véi ba loai nhién
liéu xing EO, E10 va E20. Mbi loai nhién liéu tién
hanh mo6 phong déanh gia hi¢u qua b xuc tac theo vi
tri tay ga tai tc do 30, 50 va 70 km/h va dic tinh toc
do tai 25%, 50% va 100% tay ga. Cac thong s6 CO,
HC, NOy, lamda, nhiét do dudng thai ing voi cac ché
d6 mo phong trén dugc xac dinh bang thuc nghiém
do trén xe Liberty khong ldp bo xuc tac khi sir dung
nhién li¢u EO, E10 va E20.
3. Két qua va thio luin

3.1. Pdnh gid dnh hwong cia cdc thong sé lwu
lwong, lamda va nhiét dé dén hiéu sudt xi 1y bé xiic
tac

Tai cac ché d6 mé phong, hiéu suit bo xiic tac
phu thudc rat nhiéu vao luu lwong, nhiét do khi thai
va lamda, sau day s& dénh gia cu thé vé cac thong sd
anh huong trén dén hiéu qua bd xuc tac ba thanh
phan. Hinh 4 chi ra két qua mé phong hiéu qua bo
xuc tac theo luu lugng khi théi, khi tang luu lugng
khi thai tir 0-2 g/s, cac phan tr khi khuéch tan déu
trén bé mat bo xuc tac va tiép xuc tét véi kim loai xtic
tac, vi vay hiéu suat xir 1y ting nhanh, tiép tuc ting
Iwu lugng, lac ndy qué trinh khuéch tan va thoi gian
tiép xuc cua cac phan tir khi va vat liéu xtc tac giam
di, hiéu suat xir Iy giam dan. Hinh 5 chi ra két qua mo
phong anh huong cia lamda dén hiéu suat xir Iy cua
bo xuc tac, hiéu suat bo xuc tac dat cao nhat trong
ving lamda bang 1, khi lamda 1én hon 1, lugng 6xy
trong khi thai ting, tao moi truong thuan loi dé xuat
hién cac phan ung 6xy hoa cua CO va HC, vi vay
hiéu suat xir Iy CO va HC tang, trong khi méi truong
khir giam 1am cho hiéu suat xir Iy NOx giam, khi
lamda nho hon mét, moi truong héa 6xy hoa giam,
lam cho hiéu suat xir Iy CO va HC giam nhanh trong
khi hiéu suat xtr 1y NOx ting.

Hinh 6 chi ra két qua mé phong hiéu suat xi 1y
bo xuc tac theo nhiét do, két qua cho thiy hiéu suat
xtr 1y cac thanh phan CO, HC va NOx ting nhanh tir
khoang 0% dén gia tri twong tmg khoang 55%, 30%
va 60% khi nhiét d¢ hoat dong cua b xic tac tang
trong khoang tir 200°C dén 350°C, trong khodng
nhiét d9 nay, cac phan g chu yéu xay ra trén bé mit
16p washcoat voi mirc ning lugng hoat tinh thip, vi
véy téc d6 phan Gmg ting rat nhanh khi ting nhiét do,
tiép tuc tang nhiét do trong khoang tur 350°C
dén550°C (phuong trinh phan Gng 4 den phan ung &,
tuong tng rs dén 1), luc nay hidu sudt xir 1y c6 Xu
huong tang cham, trong khoang nhiét do nay xudt
hién thém cac phan ung xay ra trong cac 16 rong cia
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16p washcoat v6i toc d6 cham hon, vi vay hi¢u suat
xt 1y tang cham, khi nhiét d¢ ting trén 550°C hiéu
suat xir Iy tiép tuc ting manh va dat trén 90% tai gia
tri nhiét d6 khoang 650°C, trong vung nhiét d6 nay,
nang luong hoat hoa cua cac phan ng nhay xuéng
mirc thip hon, mirc d¢ hdp phu va giai hap cac chat
khi taing manh lam cho céc phan tmg dién ra voi toc
d0 rét cao, dan téi hiéu suét xir 1y ting manh.
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Hinh 4. Hiéu suét xt 1y bd xuc tac theo luu lugng khi
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Hinh 5. Hiéu sudt xir Iy bo xuc tac theo hé sé du
luong khong khi lamda
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Hinh 6. Hiéu suét xir Iy bd xuc tac theo nhiét do

3.2. Ddnh gid hi¢u qud Xii Iy khi thdi ciia b xiic tic
theo % tay ga khi si& dung nhién liéu xing pha con
EO, E10, E20
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Hinh 7. K&t qua mé phong hiéu suit xir 1y cia bd xuc
tac khi st dung nhién lidu xang pha con E0, E10, E20
theo % tay ga tai téc do 30 km/h (a), 50km/h (b), 70
km/h (c)

Hinh 7 chi ra két qua mo phong hiéu suét xir 1y
bo xtic tac theo phan trim vi tri tay ga véi nhién ligu
xdng pha con EO, E10, E20 tai téc d6 30, 50 va 70
km/h. Tai téc d6 30 va 50 km/h (hinh 7a va 7b), hiéu
suat xtr Iy bo xuc tac cua ba loai nhién liéu trén c6
chung xu hudng, hiéu suat xir Iy CO, HC, NOyx dat
cuc dai tai vi tri 25% tay ga va giam dan khi ting vi
tri tay ga dén 100%, cu thé hiéu suit xur ly CO, HC va
NOx khoiang 70-80% dbi vsi CO, 40+50% dbi voi
HC va 90% ddi voi NO tai 25% vi tri tay ga, tai vi tri
100% tay ga, hiéu suat xtr 1y CO, HC giam manh con
khoang 1%, trong khi hiéu suit xir 1y NOx giam vé

36

Phén trim thay doi (%)

khoang 50%. C6 thé giai thich hién tugng nay nhu
sau, khi tang d6 mo budém ga tir 25% 1én 100%, luu
luong khi thai ting tir 3 g/s dén 9 g/s, nhu phan tich
trén hinh 4, khi luu lugng khi thai tang, hiéu qua xu
1y CO, HC va NOy giam diéu nay dan téi hiéu suat bo
xuc tac giam. Mat khac, khi vi tri buém ga mo 16n (tu
75% vi tri tay ga), luc nay dong co uu tién phat ra
cong suat 1on, vi vay hé sé du lugng khong khi lamda
giam dan (1=0,852 tai 100% tay ga v&i EO, 0,861 véi
E10 va 0,871 vé6i E20), nghia 1a hon hop hoa khi dam
dan, diéu nay lam cho hiéu suat xu Iy CO va HC giam
manh (hinh 5). Tai téc d6 70 km/h (hinh 7c), higu
suat xir Iy CO, HC cua bg xtic tic ung véi ba loai
nhién li¢u trén ting dan khi tang vi tri tay ga tir 25%
1én 50%, nguyén nhan 1a do khi tang ga tr 25% lén
50% tay ga, qua trinh chay cua dong co duoc cai
thién, thanh phan khi thai dau vao cia bo xuc tac CO
va HC giam diéu nay lam tang hiéu suit bd xuc tac,
tiép tuc ting ga dén 100% thi CO va HC c6 xu huéng
giam, trong khi hiéu suit xtr Iy NOx c6 xu hudng
giam dan khi ting dan vi tri tay ga, nguyén nhan cta
hién tugng nay da duogc giai thich ¢ trén. Bén canh
do, khi thay ddi tay ga tir 25% dén 100%, nhiét do khi
thai trong khoang tir 350°C dén 550°C, nhu két qua
chi ra trong hinh 6 thi hidu suit bo xuc tac thay doi
khong nhiéu trong ving nhiét do trén, vi vay anh
huéng cua nhiét 6 dén hiéu suét bo xtc tac khi ting
ga tir 25% dén 100% la khong nhiéu.
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Hinh 8. Hiéu suit xir 1y khi thai trung binh cua bo
xuc tac khi su dung nhién liéu E10-E20 so v6i EO
tai tbc do 30, 50 va 70 km/h, tay ga thay doi tir
25% dén 100

Hinh 8 so sanh hiéu suat xur 1y khi thai trung
binh cta bd xtc tac khi sir dung nhién liéu E10-E20
S0 Vi EO tai toc do 30, 50 va 70 km/h, tay ga thay
dbi tir 25% dén 100%. So véi khi st dung nhién liéu
EO, khi sir dung xing pha con E10, E20 hiéu suat xir
Iy CO va HC c6 xu hudng ting, hiéu suat xt Iy NO
¢6 xu huéng giam. Mc ting trung binh cta hiéu suit
xu ly CO va HC la 3,3 va 4,6% khi st dung E10 va
5,0 va 5,8% khi st dung E20. Murc giam trung binh
cua hiéu suat xir Iy NOx 14 6,6% khi st dung E10 va
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8,4% khi sir dung E20. Nguyén nhan ctia xu hudng
nay la khi sir dung nhién liéu xing pha con, luong
oxy trong nhién lidu nhiéu hon, hiéu qua cia qua
trinh chay tét hon do d6 nong 6 CO, HC trong khi
thai giam nén hidu suat xu 1y CO, HC c6 xu hudng
ting, bén canh d6 lamda cua déng co khi su dung
nhién liéu xdng pha cdn c6 xu huéng nhat hon, hdn
hop giau 6xy, do d6 mdi truong 6xy hoa CO, HC tét
hon, hiéu suat xir Iy CO va HC cai thién. Mbi trudng
6xy héa CO, HC trong bo xtic tac tot hon, ddng nghia
moi trudng khir NOy s€ it thuan loi hon, do d6 hi¢u
suat ctia NOx ¢6 xu hudng giam.

3.3. Ddanh gida hiéu qua xu Iy khi thdi cua bg xic tac
theo téc dg xe mdy khi sir dung nhién liéu xang pha
con EO, E10, E20

Hinh 9 chi ra hiéu suat xu 1y cua bo xuc tac khi
st dung nhién liéu EO, E10 va E20 theo téc d¢ tai
25%, 50% va 100% tay ga. Tai ché do 25% tay ga
(hinh 9a), khi tbc do dong co con thip, nhiét d6 dong
co thap, thanh phan phat thai CO va HC cao, NOx
thip vi vay hiéu suat xir Iy CO, HC thap va NOy cao,
khi ting toc dén 30-40 km/h , luc nay dong co hoat
dong on dinh hon, hiéu qua quéa trinh chay t6t hon,
thanh phan CO va HC giam, NOy tang, diéu nay lam
cho hiéu suét xir Iy CO va HC tang, NOy giam, tiép
tuc ting tdc d6 luc nay dong co wu tién phét ra cong
Suét cao hon, luwong nhién liéu c6 xu hudng dam hon,
thanh phan CO va HC ting cao, trong khi nhiét do
qué trinh chay ciing tang, vi vay thanh phan phat thai
CO, HC, NOy déu tang, bén canh do, tdc do tang lam
tang luu luong qua bd xic tac, diéu nay 1am cho thoi
gian tiép xuc giira thanh phan khi thai va vat liéu xuc
tac giam, dan t6i higu suat xa 1y CO, HC va NOx ¢
xu hudng giam (hinh 9a). Tai vi tri 50% tay ga (hinh
9b), khi xe hoat dong ¢ toc do thap 30 km/h ,hiéu suat
xtr ly CO va HC khoang 60% va 40%, NOx khoang
80%, khi ting tc do dong co tir 30km/h dén 70 km/h,
hiéu suét xur Iy CO va HC tang dan, mic ting khoang
8+10%, trong khi hiéu suat xir Iy NOx giam, tai vi tri
50% tay ga, trong vung tbc do tir 30km/h dén 70
km/h, ddng co hoat dong 6n dinh, qué trinh chay tot,
vi vdy thanh phan CO, HC ¢6 xu huéng giam, NO
tang, diéu nay lam cho hiéu suat xir Iy CO va HC c6
xu huéng ting, do thanh phan moi chat khir giam,
moi truong khir bi han ché vi vay, hiéu sudt xur ly
NOx c6 xu hudng giam. Tai vi tri 100% tay ga (hinh
9c), tai tbc o6 40km/h, hiéu suit xir Iy CO, HC rt
thép, khoang 1% , NOy & mirc 50%, khi ting tdc do,
hiéu suit xir Iy NOy giam, hiéu suit xir ly CO, HC
thay ddi 1a khong dang ké. Tai vi tri 100% tay ga,
dong co uu tién phat ra cong suat cuc dai, lamda cua
dong co dam (da dugc phéan tich & trén), vi vay thanh
phan CO, HC ting rit cao, do lamda dam, lam cho
thiéu oxy méi truong 6xy hoa khong cé, vi vay higu
suit CO va HC rat thap, bén canh dé, toc d6 ting lam
cho thoi gian tiép xuc gitra chat khi voi vat lidu xiic
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tac giam lam cho higu suit
truong khir tang cao.

NOx giam mac du méi
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Hinh 9. Hi¢u sut xi Iy ctia bo xtic tic khi sir dung
nhién liéu EO, E10, E20 theo toc dd tai 25% (a),
50% (b). 100% tav aa (¢ )

80

Hinh 10 so sanh hiéu suit xir Iy CO, HC va NOx
trung binh cua by xuc tac khi st dung nhién liéu
E10-E20 so v&i EO tai vi tri 25% (t5c do xe tir 20 dén
70km/h), 50% (t6c do xe tir 30 dén 70 km/h) va 100%
tay ga (tbc do xe tir 30 dén 80 km/h). So véi khi st
dung nhién lidu EO, khi sir dung xing pha con E10,
E20 hiéu suit xir Iy CO, HC c6 xu huéng ting va
hiéu suit xtr 1y NOx giam. M ting trung binh cua
hiéu suat xir Iy CO va HC 1a 3,1 va 3,7% khi st dung
E10, 5,5 va 6,6% khi sir dung E20. Muc giam trung
binh ctia higu suat xur 1y NOy 1a 5,8% khi sir dung
E10 va 7,0% khi sur dung E20. Nguyén nhén cua hién
tugng nay da dugc giai thich trong muc 3.2.
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Hinh 10. Hi¢u suat xir 1y khi thai trung binh cua bd
xuc tac khi sir dung nhién liéu E10-E20 so véi EO tai
vi tri 25%, 50%, va 100% tay ga, tbc do dong co thay
d6i tir 20km/h dén 80km/h

4. Két luan

Bai bao da xay dung dugc mo hinh md phong
danh gia hiéu qua b xtc tac cho dong co phun xdng
dién tir. Sai léch giita két qua mo phong va két qua
thyc nghi¢m nhoé hon 5%, mo hinh mé phong dam
bao d6 chinh xac can thiét. Hiéu suit bo xuc taic TWC
lap trén dong co phun xdng dién tir da duoc nghién
ctru va danh gia, khi tang ga tir 25% dén 100%, higu
Sut xir Iy CO, HC va NOy c6 gidm manh, ddc biét tai
100% tay ga, hiéu suit xir Iy CO va HC giam con 1%.
Khi tang toc d tir 20km/h dén 80km/h, hiéu sut xir
1y CO, HC va NOy c6 xu huéng gidéng véi dic tinh tai
(d3 duoc phan tich & trén), tuy nhién sy thay dbi hiéu
suét xtr 1y trong khoang 10%. Khi str dung nhién liéu
xdng pha con E10, E20, hiéu suat xir Iy CO va HC ¢6
xu huéng cao hon so voi xang EO, trung binh hiéu
suat xir Iy CO va HC 1a 3,2% va 4,15% dbi véi E10,
5,25% va 6,2% ddi véi E20, muc giam trung binh cua
hiéu suat xir Iy NOx 1a 6,2% khi str dung E10 va 7,7%
khi str dung E20.
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