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NGHIEN CUU ANH HUGNG CUA VIEC BO SUNG KHONG KHi
TREN DUONG THAI TO1 CAC TINH NANG KINH TE, KY THUAT,
PHAT THAI VA HIEU QUA CHUYEN BOI CUA BO XUC TAC

BA THANH PHAN TRANG BI TREN BONG CO XE MAY

EFFECT OF AIR INJECTION INTO EXHAUST MANIFOLD TO SPECIFICATIONS, EMISSIONS AND EFFICIENCY

OF THREE WAY CATALYST EQUIPPED IN MOTOBIKE ENGINE USING CABURATOR

Nguyén Duy Tién*", Khéng Vi Quang* Nguyén Thé Luvong?,
Pham Hitu Tuyén?, Nguyén Thé Truc?, Bli V&n Chinh?

TOMTAT

Theo d&c tinh Iy twéng cla bd ché hoa khi, da phan dong co thudng lam viéc tai cc ché do c6 hoa khi dam (hé sd dw lrong
khong khi A nhd hon 1). Hoa khi d4m khdng nhiing dan t6i ham lrong phét thai CO, HC cao ma con 1a mét trong nhitng yéu t6
han ché kha ndng trang bi b x(ic téc ba thanh phan (BXT) trén céc ddng co sir dung b ché hoa khi (higu suét chuyén doi céc
thanh phan phét théi clia b x(ic tac thap). Bai béo trinh bay anh hurdng clia viéc bd sung khdng khi trén dirong thai tdi céc tinh
nang ky thuat, phét théi va hiéu qua chuyén ddi clia BXT trang bi trén dong co xe may sir dung b ché hoa khi. Két qua cho
thay, khi b sung hop 1y luong khong khi trén dirdng théi khdng nhirng gidp cung cap thém 6xy cho céc phan (tng Oxy hda trén
dwrdng thai ma con cai thién mi trudng oxy hda gilip téng hiéu qué x& Iy cac thanh phan phét thai CO, HC trong BXT. Két qua
thir nghiém cho thay vdi lrong khong khi b sung trén dirdng thai sao cho duy tri hé s8 du lugng khong khi bang mét, thi cac
chi tiéu kinh t€ - ki thuat clia dong co thay ddi khdng nhigu trong khi d6 phét théi clia dong co cling nhu hiéu suét clia BXT
duoc cai thién dang ké (higu sudt chuyén ddi cla CO tang 39,54%, HC téng 24,89%).

Tir khda: B3 sung khong khi, bd x(ic tac ba thanh phan, giam phat thai.

ABSTRACT

According to the ideal characteristics of the carburetor, most engines usually work in the mode of rich-mixture
(equivalence ratio A s less than 1). Rich-mixture not only leads to high level of CO and HC emissions but also is one of the
factors limiting the ability to operate the Three Way Catalysts (TWC) on engines using carburetors (low emission
components conversion efficiency by the TWC). This paper presents the effect of air additions on the exhaust path to the
technical features, emissions and conversion efficiency of the TWC equipped on motorcycle engines using carburetors. The
results show that the proper addition of air to the exhaust path will not only help provide more oxygen for the oxidation
reactions, but also improve the oxidizing environment to increase the efficiency of handling CO and HC emission
components in the TWC. The results illustrate that with the amount of additional air on the exhaust path so that A remains
equal to stoichiometric value, the engine economic-technical parameters have no significant changes while engine
emissions as well as the catalyst performance were significantly improved (conversion efficiency of CO increased by
39.54%, HC increased by 24.89%).
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1. GIOI THIEU CHUNG

B0 sung khéng khi trén
dudng thai la phrong phap
gidm phat thai déc hai dva
trén nguyén tic cung cap
thém o6xy nham cai thién
gua trinh 6xy héa HC va CO
trén duong thai [1]. Trong
lich str kiEm soat phat thai
déng co d6t trong, co thé
coi day la mét trong nhitng
phuong phap don gian
nhat gilp doéng co cé thé
dadp wng duogc cac tiéu
chuan phat thai & murc thap
(EURO1, EURO2) khi ma viéc
str dung cac bo xr ly khi
thai chua duwgc ap dung
rong rai [2]. Viéc b6 sung
thém khéng khi vao trong
dwong thai lan dau duwoc
thir nghiém béi Chrysler,
mot nha san sudt 6t cla
My, vao nam 1966. Nhung
méai cho dén cudi nhiing
nam 1970, khi ma tiéu
chuén khi thai tré nén khat
khe hon, hé thdng bo sung
thém khéng khi méi tré
nén phd bién hon. Hé
thong bd sung thém khong
khi trén duwong thai duoc st
dung véi nhiéu tén khac
nhau d6i v6i moi nha san
xudt nhu American Motor
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goi la Air Guard, Chrysler goi la Air Injection System (AIS),
Ford la Thermactor Air Injection System (TAIS) va Genenal
Motor goi la Air Injection Reactor (AIR). Du cé nhiéu tén goi
khac nhau nhung hau hét cac hé thdng déu c6 ciu tao co
ban la giéng nhau, bao gém hé théng bom dé bom khéng
khi sau d6 qua voi phun di vao dutng thai dong co (hinh 1).
Véi viéc bd sung thém khong khi sé gilp cai thién moi
trwong 6xy hda trén duwdng thai cling nhu trong bd xdc téc,
tlr d6 gilp cai thién cac phan (rng 6xy hda CO, HC trong khi
thai [3, 4].
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Hinh 1. So d hé thong ho sung khong khi AIS

Céc hé théng bo sung khang khi thuong dwoc trang bi
nham cai thién phat thai CO, HC clia déng co & ché do tai
nhé, lvgng khong khi bd sung duoc diéu chinh théng qua
ap sudt chan khong trén duong 6ng nap do vay kho kiém
soat moi trvong 6xy hoa khir trén dwdng thai do dé khong
phéat huy tot hiéu qua giam phat thai ctia dong co khi dwoc
trang bi bd xUc tac ba thanh phan.

Xuat phéat tir nhitng ly do néu trén, n6i dung bai béo
hwéng téi viéc xac dinh lwgng khdng khi can thiét, bo sung
trén duong thai theo cac ché do lam viéc cla dong co va
danh gia anh hudng cla viéc b6 sung nay tdi cac tinh nang
kinh té, ky thuat, phat thai va hiéu suat chuyén doi cac
thanh phan khi thai ddc hai trén déng co xe may st dung
hé théng nhién liéu bo ché hoa khi. Qué trinh thir nghiém
duwoc ti€n hanh tai Trung tam Nghién clru dong co, nhién
lieu va khi thai, Vién Co khi Bong lwc, Trvong Pai hoc Bach
khoa Ha Noi.
2.NOIDUNG NGHIEN CUU
2.1. Trang thiét bi th&r nghiém

Qua trinh thr nghiém duwoc tién hanh trong phong thir
xe may CD 20" (hinh 2). Bao gom céc thiét bi chinh nhu hé
théng ldy mau khi thai vdi thé tich khdng déi CVS (Constant
Volume Sampler), ti phan tich khi thai CEB I, thiét bi can
khoi lvong nhién lieu AVL fuel balance 733S. Bang thi
dodng lwc hoc chassis dynamometer 20"

Hé thdng cung cép khi ¢6 so d6 nhu trong hinh 3. Trong
do, khdng khi sach c6 ap suat khoang 7bar sé duoc cap tir
may nén vao binh khi nén, khéng khi tir binh khi nén duoc
dan qua van diéu ap véi ap sudt dwoc gitt 8n dinh & 2,5bar,
lvong khong khi bo sung dugc diéu chinh thong qua van
tiét lwu, lvu lvgng sé dugc thé hién trén luvu lvgng KE.
Khong khi sé duwoc bd sung vao dwdng thai ngay sau cd thai
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nham dam bao nhiét do cla cac phan ng dxy hoa ciing
nhu gitp ting mic dd ddng nhat cta hdn hop khéng khi -
khi thai, dd dong nhéat ctia hdn hop khi con dwoc cai thién
sau khi di qua binh hoa tron, tiép theo hén hop khi s& duoc
dua qua BXT, cdm bién A dwgc b6 tri ngay phia truéc BXT,
hiéu qua chuyén d6i ctia BXT duoc xéac dinh thong qua sw
thay ddi ham lugng phat thai tir hai dau 1dy mau khi thai
dat phia trwéc va phia sau BXT.

Vi tri phun cdp khi

i tri 12
mau khi
thai

Hinh 2. So d0 hé thdng thir nghiém

Van diéu 4p

Téi CEBII

Binh khi nén

Léy mau
truwée
BXT

Van didu chinh \

luu luong Van déng
mé&

Dau N 5
dudng Binh hoa
thai A
dong co tron
Vi bd sung Cam bién
Khéng khi nhiét do

Hinh 3. So d0 hé thdng cung cap khong khi
2.2. B6i twgng thlr nghiém

DPa6i twong st dung trong thir nghiém la xe Piaggio Zip
100 cla héang Piaggio. Cac thdng s6 co ban ctia dong co
nhu: kiéu dong co 4 ky mot xylanh; dung tich 96 cm®, ty s6
nén 11,1 va dac biét day la dong co st dung hé théng
nhién liéu bd ché hoa khi nhung da trang bi BXT trén
dudng thai.
2.3. Quy trinh thtr nghiém va ché dé thr nghiém

Qua trinh th®* nghiém duoc tién hanh theo ba butc
nhuv sau:

Bwdc 1: Danh gia tinh kha thi clia viéc b6 sung khong
khi trén dwong thai dong co

Buwac 2: Xéc dinh lvgng khong khi bé sung phu hop

Buéc 3: Thuc nghiém dbi ching trong cac truong hop
¢6 bo sung khéng khi vai lvgng phi hop xac dinh & buédc 2
va trudng hop nguyén ban clia xe.

Bang 1. Cac ché dd thir nghiém

sau BXT

Cam bién lamda Bosch LSU 4.9
Léy mau

May nén khi

— B0 xuc tac

Tai (%)
50 75

Técdo n
(km/h)

25
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Thir nghiém dugc thuc hién tai cac ché do on dinh theo
cac duong dac tinh téc do tai 25%, 50% va 75% do mo
burém ga (bang 1).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. banh gia tinh kha thi ctia viéc bd sung khong khi

Viéc b6 sung khong khi chi cé y nghia khi dap (ring déng
thoi hai diéu kién: hoa khi cdla dong co c6 hé s6 dv lvgng
khong khi A<1 va nhiét do khi thai I6n hon 350°C nham déap
(’ng yéu cau lam viéc clia BXT [5]. D€ xac dinh mién lam
viéc nay can thiét phai khao sat ty 1é hoa khi () va nhiét do
khi thai clia dong co theo cac ché do lam viéc.
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Hinh 4. Budng déc tinh hé s du lvong khong khi va nhiét do khi thai theo
cac ché do lam viéc

Hinh 4 thé hién dac tinh hoa khi cia bd ché hoa khi va
nhiét do khi thai theo cac dutng dac tinh tai clia xe tai cac
téc do 30, 40, 50 va 60km/h (% tai dwgc dac trng béi % do
mé budm ga). KEt qua cho thay, khi @6 mé buém ga tlr 20%
trd 1én thi tai moi tdc do lam viéc cla dong co hé s6 du
lwvgng khdng khi A d&u nhoé hon 1. Trong khi d6, nhiét do
cla khi thai & tat ca cac ché do lam viéc clia dong co déu
Ién hon 350°C. Nhu vay, két hop ca hai yéu té hoa khi A va
nhiét d6 khi thai cé thé thay tir vi tri 20% tai tr& 1én hoan
toan c6 thé bo sung thém khong khi trén dwdng thai ma
van dam bao nhiét do khi thai dd I6n dé BXT phat huy hiéu
qua x ly d6i voi cac thanh phan phat thai.

3.2. Xac dinh lvgng khong khi bo sung

Hinh 5 thé hién d&c tinh vé hé s dv lugng khong khi
trén duong thai (A.), nhiét doé khi thai, ham lwgng phat
thai va hiéu suat ctia BXT khi thay doi lwvong khéng khi bo
sung tai toc dd 50km/h, 50% dd mé buwém ga. KEt qua cho
thdy, voi lvu lugng khi bo sung 1a 30 (I/ph) thi Ay, = 1. Khi
tang lvu lwgng khi b6 sung, nhiét dé khi thai giam tuy
nhién van dam bao I6n hon 350°C dé dam bao mién nhiét
dé lam viéc hiéu qué ctia BXT. Khi b sung khong khi, ham
lvgng cac phat thai trudc BXT co xu hwédng gidm, nguyén
nhan c6 thé do viéc b6 sung khéng khi ngoai hd tro cac
phan ng 6 xy hoa trén duong thai con lam khi thai c6 xu
hwéng bi pha “lodng”. Hiéu sudt chuyén doi clia BXT vai cac
thanh phan CO, HC tang nhanh tir ché dd nguyén ban toi
Ivu lvgng Gy, = 301/ph (A, =1) sau dé hiéu suat chuyén doi
gan nhu khdng doi hodc ting cham. PG6i vai thanh phan
NO, véi viing khdng khi bo sung c6 A, > 1 hiéu suét
chuyén doi c6 xu hudng giam manh.

Tlr nhitng phan tich trén cé thé thay véi lvong khong
khi b6 sung sao cho A, = 1 sé dam bao hai hoa hiéu suét
chuyén d6i clia BXT véi ca ba thanh phan phat thai. Do vay
tai cac ché do khao sat tiép theo lvu lvgng khi bo sung
dugc diéu chinh sao cho A, = 1.
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Hinh 5. Budng déc tinh hé s6 du lugng khong khi trén dudng thai A, va nhiét
(10 khi thai theo cac ché a0 lam viéc
3.3. Anh huéng ctia b6 sung khéng khi téi cac tinh nang
kinh té k¥ thuat clia dong co va hiéu qua chuyén déi clia
BXT

3.3.1. Cong suat va suat tiéu thu nhién liéu
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Hinh 6. Cong suét va sudt tiéu thu nhién liéu dong co khi ¢d va khong bd
sung khdng khi

Hinh 6 thé hién cong sudt, suat tiéu thu nhién liéu tai 25,
50 va 75% tai trong hai tredng hgp nguyén ban va khi bo
sung thém khéng khi trén dwdng thai véi lvu lvgng dugce
diéu chinh sao cho A, = 1. Két qua cho thay, so voi trudng
hop nguyén ban, khi b6 sung thém khéng khi cdng suét
dong co ¢6 xu hvéng gidm va suét tiéu hao nhién liéu c6 xu
hwéng tang 1én. Nguyén nhan cé thé do khi b sung thém
khong khi sé& lam tang ap sudt trén duong thai dan t6i tang
cdng thai clia dong co. Mat khac ap suat duong thai tang
cling lam tang luvgng khi sét, gidm lvgng khi nap méi trong
xylanh ddng co [6]. Xét trung binh trén c& ba dudong dédc
tinh, khi c6 bo sung khong khi trén dudng thai cong suét
dong co gidm 1,67%, sudt tiéu thu nhién liéu tang 2,18% so
voi trudng hgp nguyén ban.

3.3.2. Anh huéng cua viéc b6 sung khéng khi trén
dwong thai téi phat thai va hiéu qua lam viéc BXT ba
thanh phan

a) Phat thai CO

Hinh 7 thé hién ham lvgng phat thai CO trude (TXT) va
sau BXT (SXT) cling nhu hiéu sudt xr ly phat thai CO cla
BXT trong hai tredng hop nguyén ban (NB) va cé b6 sung
(BS) thém khong khi (véi lvgng khdng khi dwgc digu chinh
sao cho A, =1) tai cic dac tinh 25%, 50% va 75% tai. Co thé
nhan thay viéc bé sung khéng khi gilip tdng cwdng moi
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treong 6xy héa, két hop véi diéu kién nhiét dd khi thai cao,
dan toi lam ting hiéu qué cac phan tng 6xy hoa CO, ngay
trén duong thai (truéc BXT). KEt qua tir hinh 7 cho thdy, so
véi treong hop nguyén ban, khi b6 sung khéng khi ham
lwgng CO trwdc BXT trung binh trén cd ba dac tinh giam
6,69%. C6 thé nhan thay ham lvgng CO trudc BXT giam
khong nhiéu vi vé ban chat ham lugng CO giam khong chi
do phan ing 6xy héa trén duong thai ma mot phan con do
khi bo sung thém mot lvgng khong khi cling lam “lodng”
ham lvgng cac thanh phan phat thai trong khi thai dong
co. Boi voi BXT, do mdi tredng 6xy hda duwoc cai thién nén
gilp tang hiéu suat xt ly phat thai CO. Trung binh trén ca
ba dic tinh hiéu sudt chuyén do6i CO tang tlr 17,23%
(nguyén ban - NB) 1én 56,77% (khi b6 sung - BS).

8
8
o

—@— CO_TXT_BS
——t—— CO_TXT_NB

— @— CO_SXT_BS
— -A— CO_SXT_NB

Phat thai CO (ppm)
3
8
S)

8
8
]

20000
o
20 30 40 50
t8c @6 xe (km/h)
= 60000 ——— 5 TxT BS — ®— CO_SXT_BS
s —a—— CO_TXT_NB — -o— CO_SXT_NB
S
L | -
‘E 40000 oo
B
=
50% tai
20000 .-, -
. ----F----E---
o
30 40 50 60 = 70
toc @6 xe (km/h)
__ 60000
£ —=— CO_TXT_BS — m— CO_SXT_BS
o
2 50000 |—*— CO_TXT_NB — -Ao— CO_SXT_NB
3
E 40000 4 . _ . _. — A—
B
& 30000
20000 8 - - - - . - - -
10000
o
40 50 60 70
t6c dd xe (km/h)
70
= A = e -
o % > —T e =P T -
[ ) @ ccerennn.. Py
:_::—v 50 | L.eeees @
% 10 ¢ —e—25%tai_NB —a—— 50% tai_NB
= ——e— 75%tai_NB ceee@--e 25%tai_BS
Z 30 — & — 50%tai_BS — *— 75%tai_BS
2
'«g 20
@10
pe =

o]

20 25 30 35 40

45 50 55 60 65 70
Téc dd (km/h)

Hinh 7. Hiéu suét chuyén ddi va ham Ivong phét thai CO
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b) Phat thai HC

Hinh 8 thé hién ham lvgng phat thai HC va hiéu sudt xtr ly
phat thai HC ctia BXT trong hai triong hop. Twong ty nhu véi
phat thai CO, phat thai HC trudc BXT ¢ xu hudng gidm khi
¢6 b6 sung khong khi trén dwdng thai. Cling nhw phat thai
CO, hiéu suat xt ly HC ctia BXT cé xu hwong tang Ién trong
treong hop 6 bd sung khong khi. Cu thé, trung binh trén ca
ba dac tinh so véi treong hop NB phét thai HC (trwdc BXT) khi
¢6 BS thém khong khi giam 22,23%, hiéu suét chuyén doi
clia BXT tang tir 19,59% (trvong hop NB) 1€n 44,48% (trwong

hop BS).
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Hinh 8. Hiéu suét chuyén ddi va ham lrong phat thai HC

¢) Phét thai NOx
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Hinh 9. Hiéu suét chuyén d6i va ham lugng phét thai NO,

Ham luvgng phat thai va hiéu sudt x ly phat thai NO,
clia BXT trong hai truong hgp NB va khi BS khong khi duoc
thé hién trong hinh 9. K&t quéa cho thay, phat thai NOx &
phia trwéc BXT gidam kha manh, t&i 17,34% so voi tredong
hop NB. Nguyén nhan cé thé do ngoai mot phan khi thai
dugc 1am loang, viéc bo sung thém khong khi trén dudng
thai sé lam tang ap suét thai, do do lam tang ty 1€ luan hoi
noi tai - yéu t6 lam gidm phat thai NO, ctia déng co [7].

Trong khi dé, hiéu suat xtr ly phat thai NO, cé xu huéng
gidm trong truong hgop c6 BS thém khong khi. Biéu nay cé
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thé ly giai do sw giam ham lvgng CO, HC, nhirtng moi chat
trung gian trong phan ¢ng kht, cling nhv lvu lvgng khi
hoén hop, ty 1é dxy trong khi thai ting sé& lam giam moi
truong khir trong BXT. Cu thé, trung binh trén ca ba dac
tinh hiéu sudt chuyén d6i NOx giam tir 46,93% (truong hop
NB) xu6ng 34,1% (khi c6 BS khang khi).
4. KET LUAN

K&t qua nghién ctru cho thdy bé sung khéng khi trén
dudng thai la phrong phap don gian nhwng khé hiéu qua
trong viéc giam phat thai doc hai, nang cao hiéu suét cla
BXT trén cac dong co xe may st dung bd ché hoa khi. Cu
thé, khi bo sung thém khong khi trén dwdng thai sao cho
Aexn = 1, cac tinh ndng ky thuat clia dong co thay doi khong
nhiéu (cong suét clia dong co gidam 1 - 2%, sudt tiéu hao
nhién liéu tdng 1,5 - 3%). Trong khi d6, hiéu suat xt ly cda
b6 xdc tac ba thanh phan doi véi phat thai CO va HC ¢6 xu
huéng tang con NOx ¢6 xu hwéng gidm nhe, hiéu suat xt ly
CO tang 35 - 45%, hiéu suat xt ly HC tang 25%, hiéu suat xt
Iy NOx gidm 12 - 14%. Ti cac két qua dat dugc s€ la tién dé
dé nhom nghién ctu tiép tuc thuc hién cac buwdc nghién
ctru ti€p theo trong viéc ché tao hoan thién hé théng tu
dong bo sung khéng khi phii hgp véi ché do lam viéc clia
dong co.
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