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Tom tat

Viéc bé sung khéng khi trén dudng thai tir lau d& duoc coi la gidi phép hiéu qué nham tén dung nhiét khi thai
dé tang cuong cac phan ing 6xy hoa trén duong thai. Ngoai ra viéc bb sung thém khéng khi sé khdc phuc
nhiing han ché khi trang bi bé xtr ly khi thai ba thanh phan (BXT) trén déng co xéng str dung hé théng nhién
liéu bb ché hoa khi khi né gitp cai thién mai triromg éxy héa trong BXT tir d6 ndng cao hiéu suét chuyén déi
céc thanh phén phét thdi CO, HC. Trong bai béo nay nhém tac gia sé trinh bay nhitng danh gia vé anh huéng
cla viéc bb sung khéng khi trén dudng thai téi cac tinh ndng kinh té, ky thuat va phat thai cia déng co ciing
nhuw hiéu suét chuyén déi cac thanh phén phat thai doc hai ciia BXT. Két qua cho thay khi luong khong khi
bé sung duoc diéu chinh sao cho hé sé duw lwong khéng khi (A) trén dudng thai duy tri bang 1, céc chi tiéu
kinh té- ky thuét cua dong co it thay déi (cong suét gidm 1,67%, suét tiéu thu nhién liéu ting 2,18%) trong khi
d6 phat thai va hiéu suét cia BXT duoc cai thién dang ké (hiéu suét chuyén déi thanh phéan phat thai CO va
HC tang manh).

Tl khoa: B sung khoéng khi, BXT ba thanh phan, xt ly khi thai.
Abstract

Adding air into the engine exhaust has long been considered an effective method to utilize heat to enhance
the oxidation reaction in the exhaust manifold. Moreover, the addition air will overcome the limitations of using
the Three Way Catalyst (TWC) for gasoline engine equipped with carburetor fuel system since it improved the
oxidation environment in the catalyst. Consequently improving the conversion efficiency of CO and HC. In this
paper, we will evaluate the effect of adding air into the exhaust manifold to engine performance parameters,
emissions and conversion efficiency of TWC. The results show that the performance parameters of the engine,
addition air were adjusted so that the equivalence ratio (A\) maintaining at approximately 1, do not change
much (brake power reduction 1.67%, fuel consumption increasion 2.18%). While emissions and conversion
efficiency of TWC are significantly improved (conversion efficiency of CO, HC increased sharply).

Keywords: air injection, TWC, emission treatment

1. Pit vin dé

Theo théng ké cua cuc dang kiém Viét Nam, hién
nay nudc ta co trén 45 triéu xe may, trong d6 phan 16n
la cac xe trang bi h¢ théng nhién liéu st dung bo ché
hoa khi. Hang nam trung binh c6 khoang 3 triéu xe
mdy dugc dang ky méi [1]. Theo phan tich cua nhiéu
chuyén gia trong tuong lai gan xe may van la phuong
tién giao thong thiét yéu cia da sd nguoi dan do c6
nhitng wu diém nhu gia thanh pht hop véi thu nhap,
thuén tién trong di chuyén dic biét 1a trong cac dudng,
ngd phd chat hep. Ngoai ra hién nay xe may con la
phuong tién muu sinh cta sb luong 16n nguoi dan lao
dong (xe 6m, chuyén chd hang hoa...).

* Dia chi lién h¢: Tel.: (+84) 989787410
Email: tien.nguyenduy@hust.edu.vn
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Ngoai nhitng loi ich néu trén, theo bdo cdo mdi
truong qudc gia 2016 xe may noi riéng ciing nhu cac
phuong tién giao thong duong bd ndi chung la tdc nhan
chinh gay 6 nhiém méi trudng khong khi dic biét 1a tai
cac thanh phé 16n nhu Ha Noi va thanh phd HO Chi
Minh [2]. O nhiém mai truong khong khi 13 nguyén
nhan chii yéu gay ra cic bénh vé ho hép, tim mach, suy
giam sirc khoe va ning sudt lao dong [3]. Nhém kiém
soat phat thai cho cac phwong tién san xuat va lp rap
trong nudc ciing nhu cac phuong tién nhap khau nuéc
ta da ap dung tiéu chuan EURO2 tir nam 2007 va hién
nay dang 4p dung tiéu chuan EURO4 cho 6 to va
EURO3 cho xe méy (bét dau tir nam 2017).
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Dé giam thiéu 6 nhiém moi trudng ciing nhu dap
g dugc cac tiéu chuan khi thai ngay cang cao doi hoi
ngoai nhitng cai tién cong nghé lién quan t6i dong co
thi viéc trang bi thém hé thong xir 1y khi thai gan nhu
1a yéu ciu bit budc. Khac véi cac dong co phun xing
dién tir, trén cac dong co st dung hé thdng nhién liéu
bd ché hoa khi thi viéc trang bi hé thong xir Iy khi thai
ma cu thé 12 bd xuc tac khi thai ba thanh phan Ia tuong
dbi khé khan vi trong qua trinh van hanh hé s du
luong khong khi A ciia dong co ¢ bién do thay doi 1on
va dong co thuong lam viée & viing ¢6 hé sé du lugng
khong khi A nho hon 1 [4]. Chinh vi vy hiéu qua cta
BXT khong cao dan téi ham luong phét thai doc hai
clia dong co sau BXT van rat 16n. Do do, tir khi tiéu
chuidn EURO3 dugc 4p dung di gdy ra khong it khéd
khin cho cac dong xe may st dung hé théng nhién liéu
bo ché hoa khi dé c6 thé dap mg duogc tiéu chudn khi
thai nay.

Tan dung khi thai c6 nhiét d6 cao, viéc phun bd
sung khong khi trén duong thai s€ khong chi tang
cuong cac phan ung 6xy hoda trén dudong thai ma con
cai thién moi truong 6 xy hoa do d6 cai thién hiéu sut
chuyén ddi cac thanh phan CO, HC trong BXT. Tuy
nhién néu bd sung lugng khong khi qua nhiéu thi ngoai
viée 1am tang ap sudt duong thai anh huéng t6i qua
trinh 1am viéc cua dong co con lam gidm moi trudong
khir trong BXT do d6 anh huong t6i hiéu qua chuyén
d6i thanh phan NOx. Chinh vi vy, trong ndi dung bai
bdo nay nhom tac gid hudng t6i viéc xac dinh lugng
khong khi phu hop b6 sung trén duong thai theo cac
ché d¢ 1am viéc cua dong co ciing nhu danh gia anh
hudng cia viée bd sung nay t6i cac tinh nang kinh té,
k¥ thuat va higu suat chuyén doi cac thanh phan phat
thai doc hai trén dong co xe may su dung hé théng
nhién liéu bo ché hoa khi. Qua trinh thir nghiém duoc
tién hanh tai phong thi nghiém Dong co dbt trong, Vién
co khi Bong luc, Truong Pai hoc Bach khoa Ha Noi.

2. Trang thiét bi va ddi twgng thir nghi¢m
2.1. Trang thiét bj thir nghiém

Qua trinh thir nghiém duoc tién hanh trong phong
thir xe may CD 20” dugc trang bi cac thiét bi hién dai,
dong bo nhu h¢ thdng 14y mau khi thai voi thé tich
khong ddi CVS (Constant Volume Sampler), tii phan
tich khi thai CEB I, thiét bi can khéi luong nhién liéu
AVL fuel balance 733S. Bang thir dong luc hoc chassis
dynamometer 20”. Qua trinh van hanh duoc hd trg nhd
man hinh hd trg nguoi 14i, phat thai cia xe duogc lay
mAu tai hai diém 1, 2 (phia trudc va sau BXT).

Hé thong bo sung khong khi ¢é so d6 nhur trong
hinh 2. Trong d6, khong khi sach c¢6 ap suét cao s&
dugc cép tir may nén khi vao binh khi nén sau d6 duoc
dan qua van diéu ap véi ap suat duoc giir 6n dinh & 2
bar, lugng khong khi b6 sung dugc diéu chinh phi hop
v6i ché do 1am viée cua dong co thong qua van didu
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chinh Iuu luong, Iuu lwong d6 s& duogc thé hién trén luu
luong ké. Voi phun bd sung duoc dit ngay sau cd thai,
hdn hop khong khi - khi thai dugc hoa tron dong déu
thong qua binh hoa tron sau d6 hdn hop nay duoc dua
t6i BXT. Cac thiét bi do khac nhu cam bién lamda
(Bosch LSU 4.9), cam bién nhiét d6 (cam bién loai K
dai do 0- SOOOC) dugc bd tri ngay phia trudc BXT, hi¢u
qua chuyen d6i cia BXT duge xac dinh thong qua sy
thay d6i ham lwong phat thai tir hai dau do dit phia
trudc va phia sau BXT.
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Hinh 2. So d6 hé thong cung cap khong khi
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2.2. Déi twong va phwong phdp thir nghi¢m

Déi tugng sir dung trong qua trinh thir nghiém la
xe mdy Zip 100 ctua hang Piaggio, day 1a mét trong
nhitng dong xe méay hién nay st dung hé théng nhién
liéu bo ché hoa khi nhung da dugc trang bi bo xur ly
khi thai ba thanh phan trén duong thai. Cac thong s6
ky thuat cia dong co xe dugc thé hién trong bang 1 [5]:

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

Théng s6 Gia tri
Kiéu dong co 1 xy lanh, 4 ky
Dung tich xy lanh 96 cm®
b kinh x H.trinh 50 x 49 (mm)
Ti s6 nén 11,1
Cong suit tdi da 7,65 kW/8250 v/ph
Mo6-men cuc dai 6,92 Nm/ 5500v/ph
Heé théng nhién liéu Ché hoa khi




Tap chi Khoa hoc va Céng nghé 137 (2019) 44-49

2.4. Quy trinh thir nghi¢m

Qua trinh thtr nghiém dugc thyc hién theo céc
budc sau:

Budc 1: Danh gia tinh kha thi ctia viéc bd sung
khong khi trén duong thai dong co

Budc 2: Tinh toan xac dinh lugng khong khi can
cung cap

Budce 3: Thyc nghiém theo phuong phap dbi
chung trong hai truong hop cé va khdng cé bd sung
khong khi trén duong thai dong co.
2.4.1. Pdnh gid tinh khd thi ciia viéc bé sung khong
khi trén dwong thai dong co
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Hinh 3. Puong dic tinh hé sé du lwong khong khi va
nhiét do khi thai theo cac ché do lam viée
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Nhu chiing ta da biét BXT chi phat huy hiéu qua
cao dbi voi ca ba thanh phan phat thai CO, HC, NOx
khi dugc dap tmg dong thoi hai diéu kién: hoa khi cia
dong co c¢6 hé sé du lwong khong khi A=1 va nhiét do
khi thai 16n hon 350°C [6]. Do d6 viéc bd sung khong
khi trén duong thai dong co chi phu hop véi cac ché
d6 1am viéc thoa man ca hai yéu cau néu trén. Dé xéac
dinh mién lam viéc nay can phai khao sat ty 1& hoa khi
(A) va nhiét do khi thai cua dong co theo cac ché o
lam viéc. Hinh 3 thé hién dic tinh hoa khi ctia bo ché
hoa khi va nhiét d6 khi thai theo cac dudng dic tinh tai
cua xe tai cac toc do 30, 40, 50 va 60 km/h (% tai duoc
dac trung boi % d6 mo budm ga).

Dic tinh hoa khi cho thdy khi d6 mé buém ga tir
20% tr& 1én thi & moi tde d6 1am viée cua dong co hé
s6 du lugng khong khi 4 déu nho hon 1. Trong khi d6
nhiét do ctia khi thai ¢ tit ca cac ché do 1am viée déu
16n hon 350°C. Nhu vay két hop ca hai yéu t6 hoa khi
J va nhiét d¢ khi thai co thé thdy tir 20% tai tro 1én
hoan toan c6 thé bd sung thém khong khi trén duong
thai ma van dam bao nhiét do khi thai du 16n dé BXT
phat huy hiéu qua xir Iy d6i voi cac thanh phan phat
thai.
2.4.2. Xdc dinh leong khéng khi b6 sung

Sau khi xéc dinh vung lam viéc cua dong co phu
hop v6i viée bd sung thém khong khi. Tiép theo can
xac dinh luong khong khi cu thé can bd sung theo ché
d6 1am viéc ciia dong co. P& dam bao BXT phat huy
hiéu qua chuyén d6i vé6i ca ba thanh phan CO, HC,
NOx lugng khong khi bd sung vao dwong thai dugc
tinh toan, diéu chinh sao cho hé sé du luwong khong khi
J trén dudng thai duy tri xdp xi bang 1. Luu lugng
khong khi bo sung vao duong thai duoc xac dinh bai
cong thuce [7]:

G = Vo(1-) (1)

Trong d6: G 14 luu lugng khi can thiét bd sung
vao duong thai (lit/phuat); A 1a hé s6 du lugng khong
khi; ¥y 1a luu lugng khong khi thuc té di vao trong
xylanh dong co (lit/phut) va duogc tinh theo cong thirc
[5]:

_14,7.g,.N,

= 2
* 60.p,.1000 @

Trong do: g. la §u€it tiéu hao nhién liéu
(kg/kW.h); N, 1a cong suat dong co (kW); pu la khoi
luong riéng cua khong khi (1,294 g/lit).

Nhu vay dé xéac dinh duoc luong khong khi bd
sung tng v&i mdi ché d6 1am viée ctia dong co can phai
biét ba thong sb g, N, va A. Xét dic tinh lam viéc cia
dong co ¢ cac dac tinh 25%, 50%, 75% d6 md budm
ga, thé hién qua hinh 4.
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25% tai Ne (kW)
ge (kg/kW.h), &
1
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Hinh 4. Dic tinh g, N, A tai 25, 50 va 75% tai

—e —ge

Dua vao cac cong thure (1) va (2) két hop voi cac
5O ligu tir cac d0 thi dac tinh vé g., N, 1 ¢ hinh 4 ta s&
xac dinh dugc lugng khong khi can bd sung theo ly
thuyét theo cac ché do 1am viéc (bang 2).

Bing 2. Luong khong khi can b sung theo 1y thuyét
G (lit/phut)

o/ ent n (km/h)

% tai 5 30 40 50 60 | 70
25 16 13 18 21 - ;
50 - 31 27 28 32 | 35
75 N } 34 33 34 | 39

2.4.3. Thuc nghiém

Qué trinh tht nghiém duoc thuc hién theo
phuong phap dbi chung trong 2 truong hop c6 va
khong c6 b sung khong khi trén duong thai dong co
va duoc chia lam 2 giai doan:

- Giai doan 1: Thir nghiém trén bang thir vdi xe
nguyén ban (khong bd sung khong khi trén duong
thai), giai doan nay s& do dac cac thong sb kinh té, ky
thuat va phat thai ciia xe 1am co s& dé so sanh véi
truong hop ¢6 bd sung khong khi trén duong thai.
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- Giai doan 2: Thir nghiém trén bang thir vdi xe
dugc trang bi thém hé thong bd sung khong khi trén
duong thai. Tai mdi ché d6 lam viée, luong khong khi
bd sung ban dau duogc xac dinh tir bang 2 sau do tién
hanh hiéu chinh sao cho hé sb du luong khong khi A do
duoc tir cam bién xép xi béng 1, chd hé théng hoat
dong 6n dinh, do dac va ghi lai Kkét qua nhu giai doan
1. Luong khong khi bd sung thuc té (G,) va sai 16ch so
v6i tinh toan 1y thuyét dugc thé hién tai bang 3.

Bang 3. Luong khong khi bd sung thyc té

- G Gy Sai léch
Tai (%) | n (km/h) (liphut) | (litphat) | (lit/ phat)
20 16 15 -1
30 13 13,5 0,5
25 20 18 19 1
50 20 20 0
30 31 30 -1
40 27 26 -1
50 50 28 28 0
60 32 31,5 -0.5
70 35 35 0
40 34 35 L
75 30 33 34 1

3. Két qua va danh gia két qua thir nghi¢m

3.1. Anh huéng ciia viéc bé sung khong khi téi tinh
ndng kinh te va ky thudt ciia xe
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\=e-25%tai-bsung = =-50%t3i-bSsung  =e =75%t3i-bd sung

Tée g (km/h)

Hinh 5. N, va g, khi ¢6 va khong c6 bd sung khong khi

Hinh 5 thé hién cong suét, sut tiéu thu nhién liéu
tai 25, 50 va 75% tai trong 2 truong hop nguyén ban
va khi bo sung thém khong khi trén duong thai. Két
qué cho thiy so véi trudng hop nguyén ban, khi bo
sung thém khong khi trén duong thai cong suat dong
co ¢6 xu hudng giam va sudt tiéu hao nhién liéu c6 xu
huéng tang 1én. Nguyén nhan c6 thé do khi bd sung
thém khong khi s& lam tang ap suét trén duong thai dan
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t6i ting cong thai ciia dong co. Mit khac ap suat duong
thai tang cling lam tang lugng khi sot, giam lugng khi
nap mdi trong xy lanh ddng co [7]. Xét trung binh trén
ca ba duong dic tinh, khi c6 bd sung khong khi trén
dudng thai cong suat dong co giam 1,67%, sudt tiéu
thu nhién li€u tang 2,18% so véi truong hop nguyén
ban.

3.2. Anh hwéng ciia vigc bo sung khong khi trén
dwong thdi tdi phdt thdi va hi¢u qud lam vi¢c BXT ba
thanh phan

3.2.1. Phat thai CO
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Hinh 6. Hiéu sudt chuyén ddi va ham luong phat thai
CcO

Hinh 6 thé hién ham lugng phat thai CO va hi¢u
sudt xtr ly phat thai CO ctia BXT trong hai truong hop
nguyén ban va co bo sung thém khong khi tai cac dac
tinh 25%, 50% va 75% tai. C6 thé nhén thay viéc bo
sung khong khi giup ting mdi trudng 6xy hoa két hop
v6i diéu kién nhiét do khi thai cao dan t6i 1am tang cac
phan g 6xy hoa CO, HC ngay trén duong thai (trudc
BXT). Két qua tir hinh 6 cho thiy so véi truong hop
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nguyén ban, khi bd sung khong khi trén duong thai
ham lugng CO truéc BXT trung binh trén ca ba dac
tinh giam 6,69%, c6 thé nhan thdy ham lugng CO trudc
BXT giam khong nhiéu vi v& ban chét ham lugng CO
giam khong chi do phan ung 6xy hoa trén duong thai
ma mot phan con do khi ta bd sung thém mot luong
khong khi cling 1am “lodng” ham lugng cac thanh phan
phat thai trong khi thai dong co. P6i véi BXT, do moi
truong 6xy hoa duge cai thién nén gitp ting hiéu suat
xt ly phat thai CO. Trung binh trén ca ba dac tinh hig¢u
sudt chuyén dbi CO tang tir 17,23% (nguyén ban) 1én
56,77% (bd sung khong khi).

3.2.2. Phat thai HC
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Hinh 7. Hiéu suit chuyén dbi va ham lugng phat thai
HC

Hinh 7 thé hién ham luong phat thai HC va hiéu
suét xtr ly phat thai HC cua BXT tuong ty nhu voi phat
thai CO, hiéu suat xtr Iy phat thai HC ctia BXT ¢6 xu
huéng ting 1én trong truong hop ¢ bd sung khong khi
trén duong thai. Cu thé, trung binh trén ca ba ddc tinh
so voi trudng hop nguyén ban phat thai HC (trudc
BXT) khi c6 bd sung thém khong khi giam 22,23%,
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hiéu suat chuyén doi cia BXT ting tir 19,59% (nguyén
ban) 1én 44,48% (bo sung khong khi).

3.2.3. Phat thdi NOx
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Hinh 8. Hiéu sudt chuyén dbi va ham luong phat thai
NOx

Ham luong phat thai va hiéu suat xir Iy phat thai
NOx cua BXT trong hai truong hop nguyén ban va khi
b6 sung khong khi dugce thé hién trong hinh 8. Két qua
cho thay phat thai NOx & phia truéc BXT giam kha
manh 17,34% nguyén nhan c6 thé do mot phan khi thai
dugc 1am lodng ciing nhu sy ting ty 18 luan hdi ndi tai
trong trudng hop ap suat dudng thai ting khi co sy bd
sung thém khong khi. Trong khi d6, hiéu suat xir Iy
phat thai NOx c6 xu huéng giam xudng trong truong
hop c6 bd sung thém khong khi. Didu nay c6 thé 1y giai
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do sy giam ham luvgng CO, HC ciing nhu luu lugong khi
hon hop ting sé lam giam moi trudng khir trong BXT.
Trung binh trén ca ba déc tinh hi¢u suét chuyén ddi
NOx giam tir 46,93% (nguyén ban) xudng 34,1% (bd
sung khong khi).

4. Kétluan

Tir cac két qua cho thay viéc bd sung khong khi
trén duong thai s& lam giam khong dang ké cac tinh
ning kinh té, k¥ thuat cua dong co (trung binh cong
suét giam 1,67%, ti€u thu nhién li¢u tang 2,18%), tuy
nhién phat thai va hiéu qua chuyén ddi cac thanh phan
phat thai CO, HC cua BXT duogc cai thién ro rét. Két
qua la phat thai cua xe (sau BXT) trong truong hop co
bd sung khong khi 1an luot giam 50,43% ddi véi thanh
phin CO; 46,39% dbi v6i thanh phan HC trong khi d6
phat thai NOx tang nhe 0,2%. Tt cac Kkét qua dat duogc
chung ta c6 thé thiy bd sung khong khi trén dudng thai
1a phuong phap hoan toan kha thi dé giam phat thai
cling nhu ting higu qua chuyén ddi cac thanh phan doc
hai trong bo xir 1y khi thai ba thanh phan. Tir cac két
qué nay, trong thoi gian téi nhom nghién ciru sé tién
hanh thiét ké hoan thién hé thong ty dong bd sung
khong khi pht hop vé6i ché d¢ lam viéc cia dong co
cling nhu &p dung céc gidi phap cong nghé nhim giam
phat thai NOx.
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