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Tém tit

Bai bdo trinh bay két qua nghién cieu thir nghiém
vé anh hwéng cia ty 1é ethanol dén tinh ndng va
phat thai cia dong co xang 1 xylanh. Dong co
nghién ciru la dong co xe mdy sir dung bg ché hoa
khi. Nhién liéu thir nghiém bao gom xding théng
thwong RON92 va hén hop giita RON92 va
ethanol voi ty 1é vé thé tich ciia ethanol lan lwot Ia
10%, 15% va 20% twong ung voi E10, E15 va
E20. Thir nghiém duoc tién hanh trén bang thir tai
cde tay s6 3 va 4 twong g véi ddi téc dg 2040
(km/h) va 30+70 (km/h), day la 2 dai toc dp hay
lam viée nhdt ciia xe may. Két qua cho thdy, so véi
khi s dung xang RON92, khi sir dung xang -
ethanol, céng sudt tang nhung cé xu hwéng giam
dan khi ty 1é ethanol trong hén hop ting, sudt tiéu
hao nhién liéu cé dién bién nguoe véi cong sudt.
Phat thai CO va HC co xu huong giam trong khi
CO; va NOx co xu huong tang khi gia tang ty I¢
pha tron ethanol.

Tw khoa: Xu huong, phat thai, Ethanol, dong co
Xe may.

Abstract

This paper presents a study on the effect of
ethanol ratio on performance and emission of
1-cylinder gasoline engine. The research engine is
a motorcycle engine using a carburetor. The test
fuel consisted of regular gasoline RON92 and a
mixture of RON92 and ethanol with ethanol
volume fractions of 10%, 15% and 20%
respectively for E10, E15 and E20. The test was
conducted on a test bench in gears 3 and 4
respectively with the speed range 2040 (km/h)
and 30<70 (km/h), these are the two most
commonly used speed ranges of the vehicle.
motorcycle. The results show that, compared with
when using RON92, when using ethanol, the
capacity increases but trends to decrease when the

percentage of ethanol in the mixture increases, the

fuel consumption rate has the opposite movement
with the capacity. CO and HC emissions trend to
decrease while CO, and NOx tend to increase
with increasing ethanol blending ratio.

Keywords: Trends,
Motorcycle engine.

Emissions, Ethanol,

1. Giéi thiéu chung

Nhu cau vé nhién liéu hoa thach ting 1én hang
ngay do su phat trién nhanh chong cia ca xa hoi va
cong nghiép, nhat 1a & cac qubc gia dang phat trién.
Diéu nay c6 thé dan dén tinh trang thiéu hut ning
luong trong twong lai do can kiét ngudn du trir va
nhitng cudc xung dot chinh tri trén thé giéi. Do do,
viéc tim nguén nhién li¢u thay thé duoc tat ca cac
qudc gia quan tim nghién ctru nhim giam sy phu
thudc vao nhién liéu héa thach trong diéu kién chua
thé thay thé hoan toan dong co ddt trong [1].

Ethanol dugc coi 1a mot trong nhiing nhién ligu
quan trong nhét c6 tiém nang thay thé nhién liéu hoa
thach vi nd ¢6 céc tinh chat hoa Iy tuong tu nhu cua
nhién liéu thong thuong [2]. Ethanol 1a mét ngudn
ning lugng tai tao, va do d6 c6 thé gop phan giam
lugng khi thai nha kinh va la mét trong nhiing nhién
liéu thay thé duoc st dung nhiéu nhit vi chira ham
luong oxy tao diéu kién cho qué trinh d6t chay. Bén
canh d6, xdng pha tron tdt v6i ethanol so voi dau
diesel, dan dén ham luong luu huynh va chéat thom
thap hon, tri s6 octan cao hon va ap suét hoi cao hon
s0 v&i nhién liéu gbe [3]. Viée st dung ethanol nguyén
chit 1am nhién liéu trong dong co yéu cdu mot sd sira
ddi, trong khi d6 khi sir dung hén hop ethanol va xang
vé6i ty 1¢ nhat dinh thi khong can sira d6i [4].

Nhiéu nha nghién ctru da cha y dén viée sir dung
nhién li€u pha trdn (ethanol va xang) trong dong co
dbt trong. A. Yusuf va cac cong su [5] da nghién ctru
vé dong co TD201 SI mét xylanh, bdn ky, duoc trang
bi hé théng phun nhién li€u dién tir (EFI). Ho str dung
nhién liéu 1a xang nguyén chat (E0), va con sinh hoc
véi cac ty 1€ pha tron chura 5%, 10% va 15% ethanol.
Két qua cho thdy lwong khi thai thip hon khi dong co
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chay trén E10 va E15, ty 1¢ hinh thanh NOx tang cao
hon véi ES va E10. Lugng phat thai CO, va CO cuia
E15 giam va ting nhanh véi ES va E10 trong khi
luong phat thai HC giam & tat ca cac loai nhién li¢u
ES5, E10 va El15. Celik [6] va Agarwal [7] da chi ra
rang viéc ting cuong tron ethanol véi xang co thé cai
thién sb octan trong nhién liéu hdn hop. Két qua cho
thy viéc sir dung E50 v6i cong suat dong co cai thién
29% so véi sir dung xing ma khong can thém ethanol.
Ngoai ra, muc ti€u thu nhién liu giam 3% va giam
10% luong khi thai CO. Hsieh va cdng su [8] str dung
dong co SI chay bang nhién liéu xing va ethanol (E10,
E20 va E30). Céc két qua duoc béo céo chi ra ring su
gia ting dang ké mo-men xodn dong co va tiéu thy it
nhién liéu hon so vé&i nhién liéu ban dau cua dong co.
N6i chung, hau hét cac két qua cho thay, khi sir dung
xang pha con, cong suat dong co, suét tiéu hao nhién
liéu duoc cai thién, cac thanh phﬁn phat thai CO va
HC c¢6 xu hudng giam, tuy nhién ham lugng NOy thay
d6i tily thude vao ché do thir nghiém.

2. Thiét 1ap thir nghiém

2.1. Trang thiét bi thir nghi¢m

Bang thu xe may CD20” (Chassis Dynamometer
20”) do hang AVL cung cdp c6 chirc ning dé thir
nghiém cong nhan kiéu va kiém tra cac tinh ning k§
thuat ciia xe may trong phong thtr nghiém tai phong
Thi nghiém Nhién liéu va Khi thai ciia Truong Dai
hoc Bach khoa Ha N¢i. Bang thir CD20” duoc diéu
khién bang phan mém Zoller. Két hop bang thir véi
hé théng 1dy mau khi thai CVS, tu phéan tich khi
CEBII va thiét b do tiéu hao nhién li¢u 733S (sai sb
cua thiét bi 14 0,1%. Giai do tir 0 dén 150kg/h. C6 thé
cho phép ta1 400kg/h.) trong qua trinh thir nghiém
theo chu trinh chau Au (ECE R40) qua d6 xac dinh
thanh phﬁn cac chét thai doc hai co trong khi thai,
lugng nhién li¢u tiéu thy. Két cu bang thtr dugc thé
hién ¢ Hinh 1.

Hinh 1. Bang thir xe mday CD20”
1- Bdng thir; 2- H¢ thong ldy mau CVS; 3- Tii phan tich khi
thai CEBII; 4- May tinh diéu khién; 5- Quat gio.
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TG phan tich khi xa CEB-II (Combustion
Emission Bench) 14 hé théng bao gdm toan bd cac
modun thyc hién qua trinh phan tich cac thanh phan
khi thai (cac bo phan tich) va cac thiét bi dam bao
diéu kién lam viéc chinh xac ctia hé thong nhu: Khoi
lam néng (HSU), khdi chuan doan, khéi diéu khién,...
Céc bo phan tich l4p dit trong tu dwoc sir dung dé do
cac thanh phan c6 trong khi thai nhu: Carbon
monoxide (CO), carbon dioxide (CO»), oxygen (O>),
nitrogen oxides (NO va NOy), carbon hydrides (HC),
dong thoi con do dugc hé s6 du lwong khong khi A.

2.2. Dong co thir nghié¢m

DPong co thir nghiém 1a dong co lp trén xe may
hiéu Honda SuperDream 100cc vdi cic thong s6 co
ban ciia dong co dugc thé hién trong Bang 1.

Bing 1. Théong sé ky thudt ciia dpng co xe mdy

thir nghiém
Tham sb Gia tri Pon vi

Dung tich xylanh 97.1 cm?
Duong kinh xylanh 50 mm
Hanh trinh piston 49.5 mm
Ty s6 nén 9:1 -
Cong sut cuc dai 4.41 kW
(7000 vong/phut)

M6 men cuc dai 6.03 Nm
(5000 vong/phit)

2.3. Nhién li¢u thir nghiém

Nhién liéu dugc st dung trong qua trinh thu
nghiém bao gdm xing RON92, xing sinh hoc E10
(10% con ethanol, 90% xang RON92), E15 (15% con
ethanol, 85% xang RON92) va E20 (20% con ethanol,
80% xang RON92). Mot sb tinh chit chinh cua cac
loai nhién liéu nay dugc trinh bay trong Bang 2.

Bing 2. Tinh chit ciia nhién liéu thir nghiém

Nhién li¢u

Tinh chit

RON92 EI0 EI5  E20
Ty trong & 20°C 0.73 0.74 0.746 0.754
Tri s6 Octan (-) 924 944 954  96.6
Ap suit hoa hoi
, 6046 7046 6841 67.09
Reid (kPa)
Nhiét tri thdp, Qu

427 420 407 394
(MI/kg)
Ty sb A/F

143 138 135 132
(kg/kg)
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2.4. Ché dp thir nghiém

Ché d6 do cong suit va suat tiéu hao nhién liéu
duoc thyce hién ¢ 2 dai téc do: Dai 20+40 (km/h) dugce
thuc hién & tay s6 3; dai 3070 (km/h) dugc thuc hién &
tay s6 4. Pay 13 2 dai tc do hay sir dung trong db thi va
quéc 19. Tai trong & ca 2 trudng hop nay 1a 100%.
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Hinh 2. Cong suit dpng co khi siv dung cdc nhién ligu
thir nghiém

a) Tay s6 3; b) Tay 56 4
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Hinh 4. Sudt tiéu hao nhién liéu khi si dung cdc
nhién li¢u thir nghiém
a) Tay 56 3; b) Tay s6 4
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3. Két qua va thio luin
3.1. Cong suit djng co

Két qua do cong suat ciia xe tai tay sd 3 va sb 4
dugc thé hién nhu Hinh 2. Két qua cho thdy, dién
bién cong suét thay ddi theo tdc d6 xe twong ty nhau
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Hinh 3. Xu hwéng thay doi cong suét theo 1y I¢ pha trén
ethanol

a) Tay s6 3; b) Tay s6 4
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Hinh 5. Xu hwong thay déi suit tiéu hao nhién liéu
theo ty I¢ pha trgn ethanol
a) Tay s6 3; b) Tay s6 4
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khi str dung cac nhién liéu thir nghiém. Cong suét
cua xe duoc cai thién & moi toc do khao sat ddi vai
ca ba loai xé@ng sinh hoc khi so sanh vdi RON92. Do
kha ning bay hoi ctia hdn hop xing-ethanol tét, qua
trinh bay hoi ciia nhién liéu trong dudng nap khién
nhiét do cia moi chat nap giam, giup cai thién hé sb
nap, ning cao cong suit dong co.

Tinh trung binh trén toan dai toc do, muc do ting
cong suat 1an luot dat 4,45%; 2,65% va 2,03% tai tay
s0 3, dat 2,52%; 1,59% va 0,78% tai tay s6 4. O ca 2
tay s6, mirc ting cong suat khi sir dung E10 cao nhat,
mirc ting giam dan khi ting ty 1¢ pha tron ethanol.
Nguyén nhén 1a do dong co c6 téc do 16n hon, thoi
gian hinh thanh hdn hop ngin, anh huong cua kha
ning bay hoi nhién liéu dén hé sb nap, cong suit
dong co khong con rd rét, vi vay su thay doi la
khong dang ké. Mit khac, vi anh hudng cua nhiét tri
thip nhién liéu 16n hon anh huéng cua hé s6 nap. Xu
huéng thay d6i theo ty 18 pha tron ethanol duoc trinh
bay ¢ Hinh 3.

3.2. Sudt tiéu hao nhién ligu

Hinh 4 trinh bay két qua do suét tiéu hao nhién
lidu cua dong co tai tay s6 3 va 4 khi sir dung nhién
lidu RON92, E10, E15 va E20. Ngugc véi két qua vé
cong suat, suit tiéu hao nhién liéu khi st dung
RONO2 cao nhat va dat thap nhat khi sir dung E10.

Tinh trung binh trén toan dai tdc do, khi su dung
E10, E15 va E20 so véi RON92, suét tiéu hao nhién
liéu trung binh giam 6,25%; 3,28% va 2,83% tai tay
s6 3, giam 4,97%; 3,48% va 0,52% tai tay s 4. Xu
hudng thay ddi suét tiéu hao nhién liéu theo ty 1& pha
trdn ethanol dugc trinh bay & Hinh 5.

3.3. Phat thai

Hinh 6 trinh bay két qua phat thai ciia CO va HC
khi chay theo chu trinh thir nghiém chau Au ECE40.
Két qua cho thay, phat thai CO va HC khi sir dung
nhién liéu xang thong thuong 1 16n nhat, phat thai
giam déan khi ty 1& pha tron ethanol ting 1én. Diéu
nay dugc ly giai boi kha ning bay hoi ctia ethanol tot
hon nén qué trinh hinh thanh hdn hop t6t hon giup
hdn hop chay t6t hon. Mit khac ban than ethanol c¢6
san thanh phan oxy nén ciing gitp qué trinh chay va
oxy hoa nhon hop chéy triét dé hon. Két qua lam cho
thanh phan CO va HC giam manh so véi khi sir dung
xang thong thudng.

Phat thai CO, va NOy c¢6 xu hudng ting dan khi
ty 1¢ pha tron ethanol tang lén. Ly do CO; tang 1a do
ethanol ¢ thanh phan oxy trong nhién liéu nén gitip
cho qua trinh oxy héa CO thanh CO; ting Ién, diéu

nay l1a phu hop véi sy giam phat thai CO. Trong khi
d6, NOy tang duogc giai thich do hé sb nap duoc cai
thién, nén hdn hop du oxy va nito dé thyc hién phan
ung tao thanh NO,. Ngoai ra, do lugng khong khi 1y
thuyét dé dot chay mot don vi khdi lugng Ethanol
nho hon so véi xing, nén hdn hop tré nén nhat hon
khi sir dung nhién liéu xing pha con. Dan dén qua
trinh chdy nhanh hon so véi qua trinh chay cua nhién
liéu RON92, giup nang cao nhiét d6 cuc dai trong
xylanh, tadc nhan chinh lam tang NOx.
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Hinh 6. Xu huéng thay déi phdt théi CO va HC
theo ty I¢ pha tron ethanol

5. Két luan

Cong suit va suét tiéu hao nhién lidu dwoc cai
thién khi str dung hdn hop ethanol va xing. Mirc do
cai thién cua nhién liéu E10 1a tot nhat va giam dan
khi ty 1& pha tron ethanol ting 1én. Diéu nay 1a do
ethanol ¢ kha ning bay hoi tot hon xdng gitip ning
cao hé sb nap va hdn hop chay t6t hon. Két qua lam
tang hiéu suét nhiét, cong suét tang va giam tiéu hao
nhién liéu. Tuy nhién, khi nang cao ty 1€ pha tron thi
hi€u qua cai thién giam di do anh hudng cta nhiét tri
ctia ethanol thap hon xing.

Mic d6 cai thién cao hon tai tc do thip va giam
dan khi téc d6 cao. Nguyén nhan do & tbe d6 16n lam
cho anh hudng t6i thoi gian bay hoi hoa tron ciia hon
hop, két qua lam giam hiéu suét.

Khi tang ty 1€ pha tron phat thai CO va HC c6 xu
hudng giam, trong khi NOx va CO; lai c6 xu huéng
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tang. Do c6 san thanh phan oxy ciing nhu kha nang
bay hoi tot giup qua trinh chay dién ra triét dé hon
nén thanh phan CO va HC giam va CO, ting lén.
Thanh phan NOj tang 1a do hdn hop nhat di lam quéa
trinh chdy nhanh hon lam tang nhiét d6 cuc dai, két
qua lam tang nhiét 46 chay nén NO, tang.
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