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Bai bio nghién ctru mo phong thiét ké va tinh toan hiéu qua bd xuc tac
ba thanh phan trén dong co 6t Toyota Vios 1.5. Nghién ctru mé phong
dugc thyc hién trén phan mém AVL-Boost, cic diéu kién bién va diéu
kién ban dau dwgc xac dinh béng thuc nghiém trén bang tht APA100.
Mo hinh xdy dung ddm bao do tin cdy véi sai léch giira két qua mo
phong va thyc nghiém nhé hon 5%. B xuc tac ba thanh phan da dugc
thiét ké cho dong co 6 t6 Toyota Vios 1.5 véi cac thong sb nhur thé tich,
luong kim loai quy, mat do 16 bo xuc tac lan luot 1a 2 lit, 2,68 gam, 400
16/inch®. Két qua nghién ciru ciing chi ra rang, hidu sudt by xuc tac ba
thanh phéan lap trén dong co 6 t6 ciing dd dwoc nghién ciru va danh gia,
hiéu suét chuyén hoa CO, HC va NO, cao nhat lan luot 13 99,9%, 70,2%
va 95,6%, khi tang toc do dong co va tang tay ga, hi¢u suét xur Iy CO,
HC va NOy c6 xu hudng giam, khi lamda dong co nho hon mot, hi¢u
sut chuyén héa CO va HC giam manh.

Abstract
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This paper simulated Three Way Catalysts (TWC) performance on
Toyota Vios 1.5 engine, the simulation was done on AVL-Boost
sorfware; the emperimetns were carried on APA100 bench to determine
the initial and boundary conditions. The results showed that, the error
between simulation and experiment results were less than 5%. The TWC
desigded for Toyota Vios 1.5 engine, the parameters of TWC as volume,
amounts of noble metals, cell density was determined 2 liter, 2.68 gram
and 400 cell/inch’ respectively. The simulation results on Toyota Vios
1.5 engine also showed that, the highest performance of CO, HC and
NO4 was 99.9%, 70.2% and 95.6% respectively, when throttle and speed
increased from 15% to 100%, CO, HC and NOx conversion perfomance
trendly decreased. At lamda was smaller one, the CO and HC
performance decreased strongly.
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1. GIOI THIEU

Ngay nay, sO lugng cac phurong tién giao thong & nudc ta ting rat nhanh. Keo theo do la sy
6 nhiém mdi truong do khi thai tir dong co 6 t6 va xe may. Mot yéu cau cap thiét lic nay 1a giam
lwong khi thai 6 nhiém do dong co cua cac phuong tién thai ra ngoai méi truong. Mot trong
nhitng giai phap hiéu qua dé giam 6 nhidm 1a thit chit cac tiéu chuan khi thai d6i véi cac phuong
tién va sr dung bd xtic tac. Viét Nam da va dang ap dung tiéu chudn khi thai EURO III cho xe
méay va EURO IV cho 6 t6 vao nam 2018, cac tiéu chuan nay ngay cang thit chat, giai phap xir
Iy sau cira thai la giai phap mang lai hiéu qua cao nhit. Bo xuc tac ba thanh phan (Three Way
Catalysts (TWC)) dang dugc sir dung rong rii trén dong co xang dé xir 1y cac thanh phan khi thai
CO, HC va NO [1]. Trong bd xtc tac ba thanh phan, nhitng kim loai quy dong vai tro nhu:‘chét
xiic tac, bén canh d6 con co thém nhing vat liéu co kha ning du trit va giai phong 6xy dé cai
thién hi¢u qua bo xtc tac & ché do lamda thay ddi. R4t nhiéu bao cdo nghién cuu trén hi€u qua
bd xtc tac truyén thong dd dugc chi ra [2-4]. Vi du nhu H. He va cac cong sy di bao cdo hiéu
qua xuc tac cua nhirng kim loai quy Pd, Pt, Rh phu trén Ce ¢Zr035Y0.0s02. M0t vai nghién ctru
cai thién tinh bén cua kim loai quy trén Ce02-ZrO, hodc ALOj; cling dugc quan tdm nghlen cltru
[5-6]. Nghién ctru mo phong vé bo xiic tac ba thanh phan ciing duoc dé cap trong mot sd nghién
ctru[7-8] nhu Christopher Depcik va cac cong sy nghién ciru dong hoc phan tng 6xy hoa CO
trén hé xuc tac Pt/ALO;. Tai Viét Nam, hién chi c6 mot sO it cac cong trinh duoc cong b,
nghién ciru ciia Hoang Dinh Long va cic cong su [7-8] vé hiéu qua bd xuc tac ba thanh phan khi
khoi dong lanh va tdi wu hoa bo xuc tac trén 6t6. Nguyén Thé Luong dd nghién ctru mod phong
hiéu qua cua b xiic tac ba thianh phan trén xe may khi sir dung nhién liéu xang pha con E5-E20
[9], Nguyén Duy Tién va cac cong su nghién ctru danh gia anh hudng cua mat do 16 va dic tinh
hinh hoc ctia bd xuc tac dén tinh ning kinh té k¥ thuat cia xe [10- 11]. Nhu da dé cép o trén, Viét
Nam da ap dung tiéu chuan EURO IV cho 6 t6, didu d6 doi hoi tat ca xe 6td phai lap b xiic tac
ba thanh phén, vi vy nghién ctru dé ché tao bd xuc tac co hiéu qua xtr 1y cao 1a yéu cau rat quan
trong. Bai bdo nay s& nghién ciru mo phong thiét ké va tinh toan hiéu qua bd xuc tic ba thanh
phén trén 6 to.

2. MO HINH MO PHONG
2.1. P6i twong md phéong

bong co nghién ctru 1a dong co 6t6 Toyota Vios 1.5, voi dung tich xy lanh 1497 cc, cong
suét cuc dai 107 ma luc tai toc dd 6.000 vg/ph, mdé men xodn cuc dai 141 Nm tai 4200 vg/ph.
Pong co dugc trang bi nhitng cong nghé tién tién nhat véi hé thong van bién thién thong minh
VVT-i, hé théng phun xang dién tur. B xuc tac ciia hang Emitec dugc str dung dé hiéu chinh mo
hinh, bo xuc tac co kich thude ¢100x250 mm, sé 15 400 15/inch?, ty 1¢ kim loai quy Pt:Rh = 5:1,
tong lugng kim loai quy 1a 2,68 gam, lwong ceri sir dung 13,4 gam, thé tich bo xiic tac emitec
0,2lit.

2.2. Phuwong phap nghién ciru

Phuong phap nghién ctru két hop gitra ly thuyét va thuc nghiém, nghién ciru thyc nghiém dé
xac dinh cac thong s dau vao va dleu kién bi€n cua md hinh cling nhu hi€u chinh m6 hinh, tir mé
hinh d3 xay dung, nhom téc gia tién hanh mo phong danh gia cac thong s6 nhu nhiét o bo xic tac,
lamda, lwu lwong dong khi, mat d 16 va luong kim loai quy dén bd xuc tac ba thanh phan, tir d6
thiét ké bd xuc tac va danh gia hidu qua b xuc tac khi lip trén dong co Toyota Vios 1.5.
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2.3. Xay dung m6 hinh

M6 hinh mé phong duoc xay dung trén phﬁn mém Boost cua AVL, hinh 1 chi ra md hinh
mo phong, trong d6 ATB1, ATB2 1a phan tu diéu kién bién, CAT1 la phan tir by xuc tac.

ATEY CAT1 ATED

- G |

Hinh 1. M6 hinh bo xtr 1y xtic tac ba thanh phan (TWC)

Trong phan tir diéu kién bién ATB1 va ATB2: Cac thong sO vé ndng do cac thanh phan khi
thai, lvu lwong khi thai, lam da, nhiét d6 bd xic tac, ap sudt duong thai s& dugc khai bao, dé
thuan lgi cho qua trinh mé phong, khi mé phong bao gém cac thanh phan chinh nhu sau: CO,
C3Hg, NO COQ, HQO 02 va N2

Phﬁn tir bd xuc tac CAT1: Khai béo cac thong s6 bd xuc tac va cac phuong trinh phan tng
xay ra trong b xiic tac. Cac phan Ung xay ra trong bd xiic tac ba thanh phan 1a phan (mg phirc
tap gitra pha khi v6i pha khi va giira pha khi v6i pha rin, trong 6 phan ung giita pha khi v&i pha
khi chi xay ra & nhiét do trén 600°C [9]. Dudi tac dung ciia chat xiic tac, phan ng giita pha khi
voi pha rin xay ra & nhiét do thip hon, dé thuan tién cho qua trinh md phong, chi phan nhiing
(g giita pha rin v&i pha khi s& duoc nghién ciru. B xac tac TWC cua hing Emitec, véi cac kim
loai quy duoc sir dung 1a Pt, Rh. CeO, duoc sir dung dé ting kha nang dy trir va giai phong 6xy
(OSC). Céc phuong trinh phan g xay ra trong b xic tic TWC bao gom phan ung 6xy hoa
CO, HC v¢i 6xy va phan ung khir NOx bdi CO.

Céc phan ung xay ra trong bo xtic tic TWC bao gdm cac phan g co ban sau:

C6203 +1/2 02 — 2C602 (1)
2CCOQ +CO — C6203 + C02 (2)
14C€Oz + C3Hg — 7C€203 +3CO + 4H20 (3)
Rh+ NO — RhO + 1/2N, (4)
RhO + CO — Rh + CO;, (5)
Pt + 1/20, — PtO (6)
PtO + CO — Pt + CO, (7)
10PtO + CsHg — 10Pt + 3CO; + 4H,0 (8)

Tdc d6 cua phan tng tir 1 dén phan ung 8 dugc tinh theo cong thirc ctia Langmuir -
Hinshelwood, cu thé nhu sau:
-E, 75, -E 754
n=K.e’ Yo, - Le, 0 2 D =K,e " Yo ZC@()K; n=K.e’ Ve, 'ZCe()] s n=Kpe yyZy,
—E; —E, —E, —Eg

. _ T . _ T . _ T
=Kse? Yoo Lyos s =K e Yo, Lp 5 by =K,e" Yoplpos 1, =Kse Ve, L

PtO

Trong d6: K 14 hing sb Van toc, E 1a nang luong hoat hoa: K, = 5. 000 kmol.m’.s, E; = 18.400
J/mol : K, = 5.200 kmol.m®.s, E» = 18.300 J/mol; K5=5.300 kmolm’.s, E5 = 18.200 J/mol;
Ky = 40.000 kmolm®s, E4 = 15.900 J/mol; Ks = 24.000 kmolm’s, Es = 15.940 J/mol;
K¢ = 130.000 kmol.m’.s, Es = 15.970 J/mol; K; = 150.000 kmol.m’s, E; = 15.970 J/mol;
Ks= 650.000 kmol.m,.s, Eg=15.890 J/mol. T 14 nhiét d6 phan tmg. yo, phan trim thé tich khi 6xy.
yesng ,yco, Yno 1a phan tram thé tich ciia chat khi CsHg, CO, NO. Zgp, Zpe 14 s6 mol cua Rh va Pt
trén dién tich bé mat luu trit ciia bd xtc tc.Zrno, Zpeo 1a sd mol ciia RhO va PtO trén dién tich bé
mat luu trir ciia bg x1c tac.
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2.4. Hiéu chinh mé hinh

Lo phan ung Binh khi
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Hinh 3. So sanh hi¢u qua b xtic tic TWC md phong va thuc nghiém, GHSV = 45000h'1, lamda =1

Nhu ¢ trén da nghién ctru xay dung mé hinh mé phdng bd xuc tac, viéc hi¢u chuin mo hinh
14 can thiét dé dam bao do chinh xac ctia mo hinh, bd xic tac thwong mai ciia hing Emitec véi day
du thong s6 ky thuat nhu da trinh bay trong phan ddi tuong nghién ctru. Hinh 2 chi ra hé thong thi
nghiém dung dé hiéu chuan mé hinh mé phong, bd xtc tac Emitec dugc dit vao trong budng phan
{mg, budng phan tng duoc gia nhiét boi 16 phan img. Khi mé phong trong binh khi c6 thanh phan
CO, HC va NOy voi nong do 1an luot 1a 9863 ppm, 792 ppm va 6484 ppm, lamda dugc diéu khién
thong qua thay d6i ndng do 6xy trong binh khi. Khi md phong tir binh s& di qua luu lugng ké dé
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diéu chinh Iru lrong dong khi, khi sau khi di qua luu Irong ké s& duoc dua dén bo gia nhiét dé gia
nhiét dong khi thai dén nhiét d6 mong mudn. Khi mé phong sau khi duoc gia nhiét s& dugc dwa
vao budng phan tng, nhiét d6 budng phan tng thay doi tir 200°C dén 650°C. Khi mé phong di vao
budng phan tng, tai day xuét hién cac phan tng trong bd xuc tac, khi mé phong sau khi qua bd xiic
tac s& duoc dua dén bd phan tich khi thai CEBII ciia AVL dé phén tich nong do cac thanh phan khi
CO, HC va NOy (hinh 2). Thi nghiém duogc thuc hién ¢ nhiét do tir 200°C dén 650°C, két qua thir
nghi¢m thu duoc sé dugc str dung dé hiéu chinh mé hinh.

Hinh 3 chi ra két qua danh gia hiéu suit b xuc tac trong truong hgp mé phong va thuc
nghiém tai, GHSV = 45000h™', lamda = 1, nhiét d6 bd xtc tac thay doi tir 200 dén 650°C. Két
qué chi ra rang, hiéu suat xir Iy cuia bd xfic tac v6i thanh phan NO,, HC va CO dat twong tng
khoang 94,48 va 56%, sai léch Kkét quda mé phdng (MP) va thyc nghiém (TN) < 5%, sai I¢ch
trung ddi v&i thanh phan CO 1a khoang 0,73%, voi thanh phan HC 14 khoang 3,34% va véi thanh
phin NO, 1a khoang 3,59%.

2.5. M6 phong danh gia anh hwéng ciia van téc khong gian, lamda, mat dd 15, lwong kim
loai quy dén hi¢u suat bg xic tac
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Hiéu suét xir Iy bo xtc tac theo lugng kim loai quy, Ty =
350°C, GHSV = 45000h™" A=1, Vyge s= 0,21

Hinh 4. Hiéu Suat xir ly ctia bo xtic tac theo van tdc khong gian, lamda, méat do 16

va luong kim loai quy
Tai cac ché 36 mo phong, hi¢u suét bd xuc tac phu thudc rat nhidu vao van téc khong gian,
lamda (luu luwgng dong khi thai trén mot the tich bg xuc tac (1/h)), mat do 10, lwong kim loai quy,
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sau diy nhom nghién ciru s& di danh gia cu thé vé cac théng sd anh hudng trén dén hiéu qua bd
xiic tac ba thanh phan. Hinh 4a chi ra két qua mo phong hiéu qua bd xuc tac theo van tdc khong
gian ctia dong khi tai Ty = 350°C va A = 1, khi tang van tdc khong gian tir 0-45000h™, hiéu suat
chuyén héa CO, HC va NO, tang tir tir va dat cao nhat lan luot 1a 66,61%, 46,12% va 86,16%,
tiép tuc tang van tdc khong gian thi hiéu suat chuyén hoa CO, HC va NO, giam dan, hiéu suat
giam manh khi van tdc dong khi 16n hon 90000h™. Nguyén nhin cia hién twong nay 1a do khi
tang van toc khong gian, cac phin tur khi khuéch tan déu trén bé mat b xuc tac, hiéu suét chuyén
hoa tiang nhanh, tiép tyc tang van toc, cac phén tir khi phan tan vao cau trac 16 rong cua lop vat
liéu trung gian, hiéu suét chuyen hoa tiép tuc ting ‘nhung voi téc do cham hon, tiép tuc tang hru
luong, lic nay qua trinh khuéch tén va thoi gian tiép xtc ctia cac phan tir khi voi vat lidu xtc tac
giam di, hiéu sudt xir Iy giam dan. Hinh 4b chi ra két qua mo phong anh huong cua lamda dén
hiéu suét xir 1y ctia bd xuc tac tai Ty = 350°C va GHSV = 45000h™", hiéu suat bo xuc tac dat cao
nhét trong ving lamda bang 1, khi lamda 16n hon 1, lugng 6xy trong khi thai ting, tao moi
truong thuan loi dé xuat hién cac phan (mg 6xy hoa ciia CO va HC, vi vay hiéu suét xtr Iy CO va
HC tang, trong khi mdi truong khir giam 1am cho hiéu suét xtr Iy NO, giam, khi lamda nho hon
mot, mdi trudong hoa 6xy hoa giam, 1am cho hidu suat xir Iy CO va HC giam nhanh trong khi
hiéu suat xir Iy NO, tang.

D6 thi hinh 4c chi ra hiu sudt bo xac tac phu thudc mat do 16 tai Ty = 350°C,
GHSV = 45000n var =1, ket qué cho thdy, khi mat do 13 ting tir 200 dén 400 16/inch thi hiéu
sudt chuyen hda tang manh tip tuc ting mat do 16 tir 400 len 800 16/inch” thi hiéu suét ting
khong nhiéu. Nguyén nhan 1a do mét do 16 ciia BXT s& quyét dinh dén dién tich phan tng cta
khi thdi véi kim loai quy, khi mat do 16 cang 16n c6 nghia dién tich phan (g cang 16n, lugng khi
thai tac dung véi chat xuc tac cang 1on din téi hidu suat chuyén hoa cang cao. Khi mat do 16 16n
hon 400 16/inch?, vé& 1y thuyét c6 thé tang dién tich ctia bé mat phan | ng nhung khi d6 kich thudc
clia cac 16 cang bé, vi viy khong gian phan ng tang khong dang ké, chinh vi vay hiéu suét
chuyén héa khi thai ting khong | nhiéu.

Hinh 4d chi ra hiéu sudt xu ly khi thai theo lugng kim loai quy tai T = 350°C,
GHSV = 45000h" va A = 1, két qua chi ra rang, khi ting luong kim loai quy Pt va Rh tir 0 1én
0,3gam, hi¢u suat chuyén héa CO, HC va NO, ting manh, tiép tuc ting lwvong kim loai quy thi
hiéu qua xtr 1y ciia CO, NOy va HC tiang cham. Nguyén nhan din dén diéu nay 1a khi luong kim
loai quy duoc phu déu va phu hop trén bé mat phan tng, tao diéu kién du khong gian va thoi
gian cho khi thai tiép xtc véi chat xuc tac, dan dén qua trinh chuyén hoa t6i wu. Khi tlep tuc tang
lwong kim loai quy thi hiéu suit gan nhur khong doi do lwong kim loai quy dugc phan bo déu trén
bé mit da dat toi gioi han, vi vay hiéu suit chuyén hoa tang cham. Hon nita khi ting luong kim
loai quy 1én qua 16n s& lam tang dién tich chiém chd, lam giam bé mat tiép xtic, vi vy ciing anh
hudng dén hiéu suét bo xic tac.

3. THIET KE VA PANH GIA BQ XUC TAC BA THANH PHAN CHO O TO
3.1. Yéu ciu thiét ké

B0 xuc tac c6 hidu qua xir 1y trén 80% céc thanh phan khi thai CO, HC va NO,, kich thudc
bo xtic tac nho gon, phu hop lap trén 6 to6 Toyota Vios.

3.2. M phéng xac dinh thong s6 k§ thuat b xic tac ba thanh phan cho dong co 6td Toyota
Vios

Muc 2.4 d3 danh gia cac thong sé anh hudng cua bd xuc tac dén hiéu suit chuyén dbi, hinh

4d cho thdy vé6i bd xuc tac ¢ mat do 16 400 16/inch® cho hiéu suét cao, it gay can trén dudng
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éng va d& ché tao, vi vay nhom tac gid da lya chon mat do 16 1a 400 18/inch?®. Sau day nhoém
nghién ctru s€ di xac dinh cac thong s6 thé tich bd xuc tac, dién tich phan ung, lugng kim loai
quy bd xuc tac dong co Toyota Vios 1.5.

Luong kim loai quy can thiét trén 1 lit bd xtc tacdong co 0td Toyota Vios dugc xac dinh
dya vao cong thirc sau:

Mklq Emitec
SPl'mg Emitec

MmgiQ 6t6 = X Smeg otd (1)

Trong do: myiq Emitec: Lugng kim loai quy cho 1 lit by xtc tdc Emitec, Sping Emitec: Di€n
tich phan ng c6 trong 1 lit BXT Emitec, Spung o150 Di€n tich phén rng c6 trong 1 lit bo xuc tac
Emite, sau day s& di tinh toan cac thong sb trén. Hinh 4d, chi ra lwong kim loai quy cta bd xtc
tac Emitec v6i thé tich 0,2 lit, két quéa cho théy hiéu suét bd xtc tac dat trén 80% luong kim
loai quy st dung 1a 0,2gam (Pt va Rh). Tuong tmg v&i d6, khi thé tich bd xuc tic Emitec 1 lit
thi lwgng kim loai quy can thiét 1a 1gam (Pt : Rh =5 : 1), theo kinh nghiém lugng ceri sir dung
la Sgam.

Dién tich phan &g c6 trong mt lit bd xuc tac thay ddi khi ta thay doi mat d6 16 ctia bo xiic
tac. Dua theo 1y thuyét vé 16 rong da duoc xdy dung trong phdn mém, phan mém s tinh toan ra
AUoC Sping Emitec V& Sping o0 140 Tugt 13 1975,14 m® va 2645,67 m”. Thay cac thong s vira tim
duogc vao cong thirc (1), ta xac dinh duoc lugng kim loai quy can thiét trén mot lit thé tich b xuc
tac 6to 1a 1,34 g/L.

Pé xac dinh duge thé tich bd xuc tac cho dong co 6t6 vios 1.5, tur thong sb ky thuat ctua
dong co két hop vé6i diéu kién 1am viée thuc té, hiéu sudt bo xic tac dat cao nhét khi dong co lam
viéc & ché d6 tai nho va trung binh, vi vay Iuu lwong khi thai dong co thir nghiém lam viéc & ché
do tai nho va trung binh trong khoang 20 g/s. Hinh 5Sa chi ra anh huong cua van téc khong gian
cua dong khi toi hiéu sudt chuyén hoa bo xuc tac, hi¢u sudt chuyen héa cao nhat tai van toc
khong gian cua dong khi la 45000 h ! van toc khong gian dugc tinh bang van téc dong khi chia
cho thé tich bo xuc tac.Tir cac gia tri & trén, nhoém nghién ctru xac dinh dugc thé tich by xic tac
dong co 6td Toyota Vios trong khoang 1,5 lit dén 2 lit, dé tang kha nang lam viéc & cac ché do
tai 16n, nhoém nghién ctru chon thé tich BXT la 2 lit. T do, lugng kim loai can thiét cho bd xtic
tacdong co Vios duogc thé 2,68 gam, lugng CeO, va AL,Os chon theo kinh nghi¢ém lan luot 1a 13
va 210 gam. Bang 1 chi ra thong s ky thuat b xuc tac dong co Vios 1.5 sau khi thiét ké.

Bang 1. Bang thong s6 ky thuat cho BXT 6 t6 VIOS

Théng s Gia tri Pon vi
Thé tich BXT 2 1
Mét do 16 400 16/inch?
Khdi lugng riéng BXT 1700 kg/m’
bo day 16p vo 0,001 m
Thé tich ciia cac 16 rong 1,412 1
Kim loai quy sir dung Pt, Rh
Khéi luong Pt + Rh sir dung 2,68 g
Ti 16 vé s6 mol Pt : Rh 2:1
Khéi luong Ce sir dung 13
Luong y-ALO; 210 g
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3.3. Md phéng danh gia hiéu qua bd xic tic ba thanh phin trén dong co 6td6 VIOS

Bang 2. Két qua do néng d9, luu luong khi thai, nhiét d6 khi thai va lamda dong co Toyota Vios 1.5
tai 15%, 30%, 50% va 100% tay ga

Nhiét

CcO CcO HC NO
Vitritayga (%) | n(vg/ph) G (kg/h) | ddkhi | Lamda ? X
thai (ppm) | (ppm) | (ppm) | (ppm)
1000 18,94 307 1,01 6851 137226 | 3403 491
1500 19,64 326 1,02 5378 143102 | 3231 334
15 2000 19,19 371 1,01 6375 140428 | 2116 177
2500 19,40 412 1,01 7050 | 140034 1781 71
3000 18,60 414 1,01 8565 124726 532 34
1000 29,76 588 1,00 4866 145718 | 3086 1536
1500 42,20 719 1,00 4444 | 146484 | 2530 1902
30 2000 47,69 720 0,86 60090 | 124948 | 3815 640
2500 51,76 750 0,84 64296 | 123965 | 3802 426
3000 53,28 743 0,84 66917 | 119948 | 3953 453
1500 42,16 652 0,86 64968 | 120781 | 4083 343
100 2000 53,20 709 0,85 57056 | 126874 | 3836 365
2500 71,34 764 0,84 62421 | 123100 | 3887 314
3000 77,56 774 0,83 68052 | 118810 | 4221 251
3500 94,22 794 0,82 73889 | 114019 | 4421 189
100 5 100 f
e N S — 140 U (e e | 140
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o) g5 <
3 100S % 100 <
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Hinh 5. Hiéu sut xtr Iy cta bo xtc tac theo toc d6 tai 15% (a), 30% (b) va 100% (c) tay ga
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Dé mo phong hiéu qua bo xiic tac trén dong co Toyota Vios 1.5, cac thong sb dau vao ciia
dong co can duoc xac dinh bﬁng thuc nghiém, bang 2 chi ra két qua do néng dg, luu luwong khi
thai, nhi¢t do khi thai va lamda dong co tai 15%, 30%, 50% va 100% tay ga khi thir nghiém trén
bang thir nhidu xy lanh APA100 ctia AVL, thiét bi phan tich khi thai CEB II, lamda Bosch LSU
4.9, cam bién nhiét do can K.

Hinh 5 chi ra hiéu suit xu ly cua b xuc tac theo tdc do dong co tai 15%, 30% va 100%tay
ga. Tai toc do dong co 1000 vg/ph, hiéu sudt chuyén hoa CO, HC va NOy cao nhit lan luot 1a
99,9%, 70,2% va 95,6% (hinh 5a). Khi cang ting tbc do dong co (van tdc khong gian ting), hiéu
suét chuyén hoa CO, HC va NOy c6 xu hudng giam, nguyén nhan cua hién twong nay la do khi
tang toc do dong co, van tdc khong gian tang lam cho thoi gian tiép xuc gitra vat lidu xdic tac va
khi thai giam (hinh 4a), vi vay hiéu sudt chuyén hoa CO, HC va NOy ¢ xu hudng giam. Hinh 5b
va 5c chi ra hiéu suét xtr Iy ciia bd xuc tac tai 30% va 100% tay ga, két qua cho thdy hiéu sudt xir
ly CO, HC va NOy c6 xu hudng tuong tu tai vi tri 15% tay, tuy nhién tai cac vi tri tay ga 30% va
100%, khi téc do dong co 1on hon 2000 vg/ph, lic nay dong co uu tién phat ra cong suét 1on
nhét, lamda ctia dong co c6 xu huéng dam (bang 2), vi vAy hiéu suit chuyén hoéa CO va HC co
giam nhanh.

4. KET LUAN

Bai bao di thiét ké va tinh toan dugc hiéu qua bd xuc tac ba thanh phﬁn trén dong co 0t
Toyota Vios 1.5. Anh hudng cia cac thong s6 nhiét do, lamda, mat do 10, lugng kim loai quy dén
hiéu qua bd xuc tac cling dugc nghién ctru. B xuc tac ba thanh phén cho dong co 6 td6 Toyota
Vios 1.5 ¢6 cac thong s6 nhu thé tich, luong kim loai quy, mat do 16 b xuc tac lan Tuot 1a 2 lit,
2,68 gam va 400 16/inch’. Két qua nghién ctru ciing chi ra rang, hiéu suat chuyén hoa CO, HC va
NOy cao nhét 1an lugt 14 99,9%, 70,2% va 95,6%. Khi ting toc do dong co va tay ga, hi¢u sudt
xir Iy CO, HC va NO, ¢6 xu hudng giam, khi lamda dong co nhé hon mét, hiéu suat chuyén hoa
CO va HC gidm manh.

LOI CAM ON
Téac gia xin chan thanh cam on, Gido duc va Dao tao, dé tai cép B6 mi s B2016-BKA-18
da ho tro kinh phi dé thyc hién nghién ctru nay.
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