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TOM TAT

Bai bao nay trinh bay két qua nghién ciru thuc nghiém xac dinh
lugng phun va géc danh Itra phu hop cho dong co xe may s
dung xang sinh hoc (hon hop xiang va ethanol sinh hoc) co ty Ié
ethanol cao. Thu nghiém dugc thuc hién voi dong co xe may
phun xang dién tir trén bang thir dong co chuyén dung. Khi st
dung xdng sinh hoc c6 ty I¢ ethanol 30% va 50% vé thé tich
(E30 va E50), truong hop khong didu chinh dong co, mé men
cuc dai giam 8,20% va 23,44%. Truong hop tang thoi gian phun
nhién liéu nham dam bao ty 18 nhién liéu khong khi & muc ly
tuong (Xap xi 1), mé men co ich ciia dong co ting 1én tuy nhién
thap hon so v6i dong co xing nguyén ban khoang 4,34% dén
5,84% véi E30 va 5,11% dén 6,47% voi E50. Khi diéu chinh
goc danh Itra SGm phu hop véi tieng loai nhién ligu, tinh nang ky
thuat cua dong co dugc cai thién. M6 men c¢6 ich cia dong co
khi str dung xang sinh hoc cao hon mét chut so vai khi sir dung
xang khoang véi muc ting 1,16% dén 2,21% véi E30 va 0,97%
dén 1,92% véi E50. Tinh ning kinh té cua dong co cai thién khi
Sut tiéu hao ning lugng giam trung binh tir 2,69% dén 8,87%
v6i E30 va 1,93% dén 9,14% véi E50. Phat thai HC, CO va NOx
déu c6 xu hudng giam trung binh 17,83%, 3,43% va 8,46% Vi
E30 va 34,09%, 11,70% va 28,65% voi E50 ¢ téc do 4000 v/ph,
khi tai thay doi.

1. GIOI THIEU

sinh hoc (con goi 1a xang sinh hoc) qua cac Quyét

Str dung nhién li¢u sinh hoc cho phuong tién
giao thong 1a mét trong cac giai phap htu higu
nham dam bao an ninh ning lugng va giam thiéu 6
nhiém moi trudng ¢ cac nude trén thé gidi. Tai
Viét Nam, chinh phi ciing d4 ban hanh mot s6 muc
tiéu va chinh sach phat trién nhién liéu sinh hoc,
dic biét 1a d6i vai hon hop xang khoang va ethanol

dinh sb 177/2007/QD-TTg, s6 53/2012/QP-TTg,
2068/QD-TTg, sé 876/QP-TTg, Thong béo sb
255/TB-VPCP... Hién nay xang sinh hoc
ESRON92 da duoc su dung rong rai trén toan
qUOC Khao sat da cho thdy nudc ta co tlem nang
vé ngudn nguyén liéu, dac biét 1a sin, va sdn c6 cac
nha mdy san xuat ethanol nhién liéu nhung chua
duoc khai thac hét do con thiéu cac chinh sich
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khuyén khich (Pham Hitu Tuyén, 2023). Phuong
tién giao thong 1a ngudn gy 6 nhiém chinh & cac
thanh phd 16n cua nude ta, trong d6 chi yéu 1a xe
may, chiém khoang 85% luwong khi thai carbon
monoxide (CO) trén toan Viét Nam (As Vietnam
urbanises, air pollution grows in big cities, 2016).
Céc tiéu chuan khi thai da duoc ap dung cho cac
phuong tién dang ky méi nhu tiéu chudn khi thai
Euro III cho xe may dugc ap dung tur thang 01 ndm
2017.

Trong nhiéu thap Ky qua, ethanol sinh hoc da
dugc sir dung dé thay thé nhién liéu xing thong
thuong & nhiéu qudc gia nhu My, Brazil, Phap,
Théi Lan ... vdi cac ty Ié tir 10% dén 85% hodc co
thé toi 100% (Hoang and Nghiem 2021; World
LPG Association, 2022). Cac nghién cttu chi ra
rang, str dung nhién liéu ethanol 1a mot giai phap
kha thi trén phuong tién dang luu hanh cling nhu
san xuat mgi. Nhiéu nghién ctru di chang minh
hiéu qua giam phat thai khi stir dung xang sinh hoc
trén phuong tién. Cac nghién cuau cua Durbin
(2007) cho thiy phat thai carbon monoxide (CO)
giam khi ting ty I¢ ethanol trong nhién liéu;
Graham (2008) ciing chi ra rang xang sinh hoc E10
c¢6 thé giam 16% phat thai CO; Clairotte (2013);
Schifter (2018) déu cho thiy sir dung xing sinh
hoc ¢6 thé giam céc thanh phan doc hai trong khi
thai nhu hydrocarbon (HC), CO va NOx so véi khi
sir dung xang khoang.

Mot s6 nghién ctru di chi ra rang nhién liéu
ethanol phu hop st dung trén dong co danh ltra
cudng buc (lodice, 2013; lodice, 2018) nho cac
dic diém twong ddng véi nhién liéu xing vé kha
nang bay hoi, tri s6 6c-tan... Khi str dung xang sinh
hoc c6 ty I¢ ethanol 16n, can tang lugng nhién liéu
cung cap dé duy tri cong suat dong co do nhiét tri
cua xang sinh hoc thap hon so véi xing. Ethanol
c6 tri s6 Oc-tan cao hon xing, do d6 véi xang sinh
hoc c6 thé ting ty sb nén dé nang cao hiéu suat
dong co. Nhién liéu ethanol c6 nhiét 4n cao hon so
V6i xang nén 1am giam nhiét ¢6 moi chat nap gitp
tang hé sd nap cua dong co. Tuy nhién, diéu nay
c6 thé 1am giam nhiét do ciia qua trinh chay dan t6i
tang cac thanh phan phat thai CO va HC khi nhiét
d6 dong co con thap va anh huong toi kha ning
khoi @ong lanh.

Tai Viét Nam, mot vai nghién ctru danh gia tac
dong cua xang sinh hoc tdi tinh nang ky thuat cua
Xe may va van dé tuong thich vat ligu da duogc thuc
hién (Le Tuan, 2009; Pham Huu Tuyen, 2012). Két
qua cho thdy dong co c6 thé hoat dong tét véi ty 1é
ethanol thip (dudi 20%). Tuy nhién, véi ty 18
ethanol cao hon can thay doi hé thong nhién liéu
cua dong co. Trong nghién ctru dugc thuc hién boi
Duc, Tien, va Duy (2018), mét hé thong cung cp
nhién liéu méi cho nhitng chiéc xe may str dung
ché hoa khi dang luu hanh c6 thé chay dugc voi
nhién liéu ethanol véi ty 1& cao. Co thé thiy mirc
do anh hudng cia xang sinh hoc t4i tinh ndng k¥
thuat va phat thai dong co tuy thudc vao tirng
truong hop nghién ctu cu thé, dén nay con it cac
nghién ctru danh gi4 anh hudng cua xang sinh hoc
co ty 1¢ ethanol cao t4i tinh nang ky thuat va phat
thai cta dong co xe may phun xang dién tir dang
lwu hanh & Viét Nam va nhitng hiéu chinh can thiét
khi str dung xang sinh hoc vai ty 1& con ethanol cao
hon 20%. Dé 1am ré hon van dé nay dac biét 1a ¢
diéu kién Viét Nam, can thiét phai thuc hién cac
nghién cttu thir nghiém do dac danh gia ¢ pham vi
phong thi nghiém. Bai bao nay trinh bay nghién
cuau xac dinh lugng nhién liéu phun va goc danh
Ira phu hop cho dong co xe may phun xadng dién
tur Khi stir dung xang sinh hoc vai ty 1€ ethanol 30%
(E30) va 50% (E50).

2. PHUONG PHAP NGHIEN CUU

2.1. Co s& 1y thuyét diéu chinh lwong nhién liéu
phun

Khi dong co hqat dong voi nhién ligu xang va
xang sinh hoc, hé so6 du lvgng khong khi dugc xac
dinh theo cong thirc sau (Dinh va cong su, 2020):

A = Ga (1)
(A/F)G * Mg
Q=4
B (A/F)B * Mp

Trong d6 Ga la luu Iuwgng khi nap; Ag va Ag la
hé s6 du lugng khong khi khi st dung xing va
xang sinh hoc; (A/F)c va (A/F)g 1a ty 1€ khong khi
Iy thuyét dé ¢t chay hoan toan xing va xing sinh
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hoc; me va ms 1a luu lwong nhién lidu cap cho
dong co khi str dung xang va xang sinh hoc.

Ti 1¢ khong khi/nhién liéu 1y thuyét dé dbt
chay hoan toan xadng sinh hoc dugc xac dinh theo
phuong trinh sau:

/), = (4fp)g = %me + (Yp), @
* Yomg

Trong d6 (A/F)G =146 , (A/F)E = 9,0 1a
ti 1¢ khong khi/nhién li¢u ly thuyét dé dot chay
hoan toan xang va ethanol; %meg and %me l1a ty I¢
khdi luong cua xang va ethanol trong hdn hop
nhién liéu xang sinh hoc.

Pé dam bao hé sé du luong khong khi khong
doi khi sir dung xang hay xang sinh hoc, can:

(A/p), *me = (4/p), *ms 3)

Do xang sinh hoc c¢6 hé s6 A/F nho hon xing
thudng nén d€ duy tri hé s6 du lwong khong khi thi
can tang lugng nhién li¢u cung cap. Murc d6 tang
phu thudc vao ty I¢ cua ethanol trong hon hop
nhién li€u xdng sinh hoc.

2.2. Co s& ly thuyét diéu chinh géc danh lira
som

Trong dong co danh Iira cudng buc, hién
tuong kich nd xay ra khi gia tri tich phan

dt =1 (John B. Heywood 1988). Trong

ftl 1

0 7ip(t)
tich phan nay, t 1a thoi gian tinh tir luc bat dau ky
nén (t=0) dén lac xuét hién kich nd (t=t)); 7;p 1a
ham phu thudc vao loai nhién liéu va trang thai
nhiét do, ap sudt ctia moi chat trong xylanh theo
cong thirc sau:

SYLIA SR
Trong d6: ON: tri s6 Oc-tan cua nhién liéu;
p: 4p suat (atm); T: nhiét do (K); A, a, n, B: cac hé

s6 (ddi véi dong co danh Lira cudng bic, A = 17,68
ms, a = 3,402, n = 1,7 va B = 3800 K).

Nhién liéu xang sinh hoc c6 thoi gian chay tré
I6n hon so voi xdng thong thudng, diéu nay lam
kéo dai qua trinh chay. Tuy nhién, téc d6 chay cua
ethanol lai nhanh hon xang thong thuong, 51 cm/s
d6i véi xing va 63,3 cm/s ddi vai ethanol (Duan et
al. 2020), do d6 qua trinh chay lai c6 thé rat ngin
lai. Ngoai ra, cac yéu t5 khac nhu ché d6 tai trong,
tbc do cua dong co cling c6 anh huong téi chat
luong qua trinh chay. Do vay, khi sir dung nhién
liu xang sinh hoc can diéu chinh goc danh lira
som tai cdc ché d¢ lam viéc cu the nhim dam bao
qua trinh chay dién ra tét nhat.

2.3. Quy trinh nghién ctu

Qua trinh nghién ciru dugc tién hanh theo so
do6 thé hién trén Hinh 1.

Lua chon ddi twong
thtr nghiém

H¢ thong:
o Cung cép nhién liéu
o Dinh lua

Céil tién b¢ théng Mo dulA diéu khién
dong co
Ché d thir nghi¢m:
o Thaydditay ga
o Thay ddi toc do
o Ty ¢ xdng-ethanol

BG trf thir nghiém Phanh dién

Thong s0:
o Tinh nang ky thuat
o Tinh ning kinh t&
o Phit thai doc hai

Dénh gid va
phan tich ket qua

- Lwong nhién li¢u cép
- Goc danh lia som

Hinh 1. Quy trinh nghién ctu
2.4. Pong co va nhién li¢u thir nghiém

Nghién ctru lya chon dong co xe may, mot
xylanh, dung tich 108 cc sir dung hé thong phun
nhién liéu dién tir. Cac thong sd ky thuat co ban
cua dong co thir nghiém duoc trinh bay trong Bang
1.

Nhién liéu duoc sur dung trong thi nghi€ém nay
bao gom xing truyén thdng va hdn hop xing-
ethanol vai ty ¢ ethanol 30% va 50% vé thé tich
(ky hiéu la E30 va E50). So sanh cac déc tinh quan
trong cua nhién liéu xang va ethanol duoc liét ké
trong Bang 2.
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Bang 1. Thong s6 co ban cua dong co

Théng sb Gia tri

Loai dong co Mot xylanh, danh Iua
cudng bic

Dung tich (cc) 108

Puong kinh x Hanh trinh 50x55

(mm)

Ty s nén 11:1

Phun gian tiép trén
duong nap

Hé thong nhién ligu

Ap suét phun (MPa) 0,3

Cong suat lon nhatitoc do 6,4 /7500

(KW/V/ph)

M6 men Ion nhattoc do6 9,2 /6000

(Nm/v/ph)

Bang 2. Tinh chat co ban cta xiang A92, hdn hop
E30, E50 va E100

Théng s6 Xing E30 E50
A92

Khdi lwong riéng 0,73 0,752 0,761
(kg/m?) at 15°C
Ty 1é A/F 1y thuyét 14,7 12,9 11,7
Ap suat hoi bio hoa 70,46 67,86 53,64
(kPa)
Nhiét tri thap (MJ/kg) 44 38,6 35,1
Ham lugng 6 xy (% 0,55 6,93 8,02
khoi luong)
Tri s6 bc tan 924 96,8 97,5

2.5. Trang thiét bi thir nghiém

bong co duoc thir nghiém trén bang thir
DW16 tao tai theo nguyén tic dong dién xody
(eddy current) vi mé men phanh téi da 70 Nm va
téc do toi da 13.000 v/ph. Hé théng cung cap nhién
ligu va d4nh lira dwoc diéu khién béi mot modul
diéu khién c6 thé lap trinh. Luong ti€u thy nhién
lieu duoc xac dinh bang can nhién lidu AVL
733S). Cam bién 6 xy LSU 4.9 cua hang Bosch c6

dai do rong duoc sir dung dé do gia tri A trong khi
thai. Hé thdng phan tich khi thai AVL CEB vdi 4
bo phan tich HC, CO, CO2 va NOx duogc sir dung
dé phan tich cic thanh phan khi thai dong co. So
dd thiét 1ap thi nghiém duoc thé hién trong Hinh 2.
Nghién ctru dugc thyc hién tai Trung tam nghién
ctru cac Ngudn dong luc va Phuong tién ty hanh,
Truong Co khi, Pai hoc Bach khoa Ha Noi.

Luu lwgng khi nap
Thiét bi phan tich khi thai

I

Voi phun

Bom nhién li¢u

® | —{

B{ diéu khién

i

Nhién litu ———
—

H§ thong
luu trir dir li¢u

-
o(J

{)@hg co
thir nghiém

Bang thir

Hinh 2. So db hé théng thir nghiém
2.6. Ché @ thir nghiém

~ Qué trinh thir nghiém duoc thuc hién & ché do
on dinh: toc d6 thay doi tr 3000, 4000, 5000 va
6000 v/ph v&i do mo budm ga thay doi tir 20% den
100%. Qua trinh thir nghiém thuc hién lan luot voi
2 mau nhién liéu xing thong thudng va xing sinh
hoc E30, E50. Véi xang sinh hoc, dong co duoc
thur nghiém ¢ 3 truong hop:

(1) Gitr nguyén thoi gian phun va goc danh lra
nguyén ban;

_ (2) biéu chinh thai gian phun truc tiép qua bo
dieu khién dé dam bao dat ty I¢ A/F ly thuyét hay
ti 1¢ A =1, gilr goc danh lra nguyén ban;

(3) biéu chinh thoi gian phun dam béo dat ty
l& A/F Iy thuyét ddng thoi diéu chinh goc danh lva
dé dat m6 men 16n nhat MBT (maximum brake
torque).

_ M3i ché d6 thir nghiém dugc thyc hién 13p lai
3 lan va lay gia tri trung binh dé danh gia.

3. KET QUA VA THAO LUAN
3.1. Tinh niang ky thuat ctia dong co khi sir dung
xang sinh hoc

Khi dong co chuyén tir st dung nhién lidu
xdng thong thuong sang xang sinh hoc E30 va ES0
ma khong thay doi thong so dicu khién cung cap
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nhién liéu, cong suit cua dong co ¢ Xu huong
giam do tong nang luong dau Vao glam Véi cung
thoi gian phun nhién liéu nhu dbi véi truong hop
su dung xang, ty 1& hoa khi co xu hudng nhat do
E30 va E50 6 ty 18 A/F ly thuyet nho hon so vai
xang thong thuong. Két qua thir nghiém xac dinh
md men cuc dai va hé so du luong khong khi
lambda cua dong co khi sir dung xang, E30 va E50
dugc thé hién trén Hinh 3.

Két qua cho thay, khi thay ddi tbc d6 caa dong
co, thi ty 1¢ hoa tron nhién li¢u véi khong khi van
gitr gan nhu khong d01 du:ong dac tinh lambda gan
nhu nam ngang khi toe do tang tir 3000 dén 6000
v/ph. Véi truong hop E30 thi sy thay doi khong
qué khac biét voi xang thuong nén xu huéng cua
lambda giong véi xang thuong va gia tri cao hon
mot chut; tuy nhién, khi tdng 1én ty cao hon nhu
E50 thi su khac blet tinh chat nhién liéu c6 anh
hudng ro rét té1 qua trinh cung cap nhién liéu lam
cho hé s6 lambda khong con gitr dwoc quy luat.

——Me_Xing A92 Me_E30
—O—Me_E50 - % -Lamda_Xing A92
— % -Lamda_E30 Lamda_E50
10 r2
_ 8  Toan tai D’/_Q’——D
IS s —
26 e
= — 3
2 1S
s* 12 5
2 r .
2 . ¥ = X
s e X m - = - R X
0 - 08
2000 3000 4000 5000 6000 7000
Tée dd (v/ph)

Hinh 3. So sanh m6 men va hé sb lamda cua dong co
khi str dung xang va E30, E50 ¢ ché do toan tai (budm
ga mé 100%)

Két qua trén Hinh 3 ciing cho thay, khi s
dung E30 va E50, mé men cuc dai cua dong co
giam trung binh 8,20% va 23,44% trén dai téc do
tir 3000 v/ph dén 6000 v/ph. Nguyén nhan chinh
do tong nang lwong dau vao giam khi sir dung E30
va E50 nhu thé hién trén Hinh 3. Hé s6 du lugng
khong khi lamda ting dang ké tir 1,02 dén 1,07 v6i
E30 va 1,18 dén 1,26 v6i E50. Ngoai ra, goc danh
lra sém duoc gitr nguyén ban ciing 1a mot yéu tb
anh huong dén tinh nang k¥ thuat ciia dong co.

3.2. Tinh ning ki thuit cia dong co khi diéu
chinh lwgng nhién liéu phun

Pé cai thién tinh ning k¥ thuat cua dong co,
luong nhién liéu phun khi sir dung xang sinh hoc
dugc diéu chinh ting 1én bang cach kéo dai thoi
gian phun dé dam bao gia tri A ~ -1 twong ty trudng
hop st dung xidng truyén théng. Két qua thu
nghiém moé men cta dong co ¢ cac tbc do 3000,
4000, 5000 va 6000 v/ph khi tay ga thay doi tur
20% dén 100% dugc thé hién trén Hinh 4.

(a)10 ——Xing A92
3000 v/ph

E30-cung lamda ——E50-cting lamda

M6 men (Nm)

0 20 40 60 80 100
Tay ga (%)

(b)10 ~0~Xiing A92 E30-ctng lamda —o—E50-ciing lamda

4000 viph

M6 men (Nm)

0 20 40 60 80 100
Tay ga (%)

(C)]_O ——Xang A92
5000 v/ph

E30-cung lamda —o—E50-cung lamda

M6 men (Nm)

0 20 40 60 80 100
Tay ga (%)
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(d) ——Xing A92
6000 v/ph

E30-cung lamda ——E50-cting lamda

[<3] ©

M6 men (Nm)
ESN

0 20 40 60 80 100
Tay ga (%)

Hinh 4. So sainh m6 men cta dong co khi str dung
xang va E50 dieu chinh lugng phun

Két qua cho thdy, khi diéu chinh luong nhién
li¢u phun tang 1én, m6 men ¢ duong dac tinh tai
cta dong co E30 va E50 thap hon so véi df)ng co
xang. Trong khoang 20% dén 100% do6 mé buém
ga, m0 men dong co thap hon trung binh 4,34%,
5,22%, 5,37% va 5,84% dol véi E30 va 5,11%,
6,47%, 6,29% va 6,12% dbi véi E50 ¢ toe do 3000
v/ph (Hinh 4-a), 4000 v/ph (Hinh 4-b), 5000 v/ph
(Hinh 4-¢) va 6000 v/ph (Hlnh 4- d) Nguyén nhan
chinh 1a do sy khac biét & moét so tinh chat cua
nhién lidu sinh hoc nhur tri s6 6c tan cao, nhiét 4n
I6n 1am qua trinh chay kem di. Do do, can diéu
chinh goc danh lra som dé kiém soat qua trinh
chdy cua dong co xdng sinh hoc.

E30

~
Q
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m0-5 m5-10

10-15
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Hinh 5. Luong nhién liéu phun khi higu chinh véi
E30 (a) va E50 (b) khi tai va tc do thay ddi

Két qua trén Hinh 5 thé hién luong nhién liéu
phun gct (mg/chu trinh) sau khi diéu chinh dé dam

bao hé s6 du lvong khong khi lambda = 1 véi nhién
liéu E30 (Hinh 5-a) va E50 (Hinh 5-b). Tinh trung
binh tai cac ché do tée do va tai, dé dam bao hé sb
du lwong khong khi can ting get 1én 7,64% khi sir
dung E30 va 19,72% khi sir dung E50.

3.3. Tinh ning Ky thuit cia dong co khi diéu
chinh lwgng nhién liéu phun va géc danh lira
som

Két qua so sanh mé men cua dong co & cac toc
d6 cb dinh va tai 20%-100% tay ga khi ting lwong
nhién liéu phun dam bao A~ 1. Bong thoi, goc danh
ltra duwoc diéu chinh dé m6 men dong co 16n nhat
d6i (MBT) véi ca xing khoang va xing sinh hoc
E30, E50 dé co thé danh gia duoc xu hudng thay
d6i goc danh lra MBT so véi khi ding xing
khoang. Két qua thar nghiém duoc thé hién trén
Hinh 6.
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Hinh 6. So sanh m6 men cta dong co khi su dung
xdng va xang sinh hoc diéu chinh lugng phun va goc
danh lua

Két qua thu nghlem cho thay, khi thay ddi goc
danh lira ¢é dat mé men 16n nhat véi A=1, md men
¢6 ich cua dong co xdng sinh hoc cai thlen 10 rét.
Déi v6i mau Xang E30, khi diéu chinh géc danh
Itra, m6 men cta dong co ting trung binh khoang
5,13%, 6,06%, 5,17% va 6,05% & cac toc do 3000
v/ph, 4000 v/ph, 5000v/ph va 6000 v/ph so v&i
trrong hop gitt goc danh Itra nguyén ban. Khi so
sanh v&i dong co xdng nguyén ban, mé men c6 ich
cung cdi thign 1,39%, 2,05%, 1,16% va 2,21% ¢
cac toc do tuong wng. DI v6i mau xang E50, khi
thay d6i goc danh lira thi m6 men ciia dong co ciing
cdi thi¢n dang ké, tham chi con nhiéu hon so voi
mau E30. M6 men c6 ich ting 6,36%, 6,24%,
5,98% va 6,03% so véi truong hop sur dung E50
khong diéu chinh goc danh lira sém. So véi dong
co xang nguyén ban, m6 men cdi thi¢n trung binh
1,11%, 1,92%, 0,97% va 1,78% & céc toc do 3000
V/ph 4000v/ph, 5000 v/ph va 6OOOV/ph Nhu Vay,
c6 thé thay, viéc diéu chinh goc danh lira s6m cod
thé cai thién tinh nang ky thuat cia dong co su
dung xang sinh hoc c¢6 ty 1€ ethanol cao so voi
dong co xang nguyén ban.

Hinh 7 thé hién mdi quan hé goc danh Itra va
toc d6 dong co, dd mé budm ga nguyén ban (a) va

MBT véi E30 (b) va ES0 (c).
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Hinh 7. Géc danh lira nguyén ban va MBT theo t6c
d6 va d6 mé buom ga

Két qua nghién ciru chi ra xu hudng khi ting
ty 1€ ethanol trong nhién liéu, ¢ cung mét ty 1€ hoa
tron nhién li€u khong khi A=1, géc danh Itra sém
¢6 xu hudng giam dé dat mé men cuc dai khi st
dung E30 va E50. 0] vung tde do cao va tai lon,
muc giam nhiéu hon so véi vung toe do thap va tai
nho. Mét sé diém thtr nghiém & ché d6 tai nho, toc
d6 thap goc danh lira ¢ xu hudng ting 1én dé dat
mo men cuc dai.
3.4. Tinh niing kinh té cia dong co khi diéu
chinh lwgng nhién liéu phun va géc danh lira
som

Do nhién liéu xang va ethanol c6 nhiét tri khac
nhau, do d6 trong nghién ciru nay, thong sb suat
tiéu hao nang lugong c6 ich BSEC (Brake specific
energy consumption) s& duoc sir dung dé danh gia
tinh ning kinh té caa dong co. BSEC duoc xac
dinh theo cong thuc (5):

mp * LHV )

BSEC =
BP
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Trong d6, BSEC 1a suat tiéu hao ning lugng
¢6 ich (MJ/kWh); BP 1a cong suét c6 ich ciia dong
co (kW); LHVs 12 nhiét tri thip cua xing sinh hoc.

LHVE duoc xac dinh tr LHV cua hai nhién
liéu va ty 18 khdi lwong timg thanh phan nhién liéu
theo cong thirc (6):

LHVy = LHV; * %mg; + LHV; * %mg;  (6)

Trong d6, LHV va LHVE 1a nhiét tri thap cua
xang va ethanol (MJ/kg).

Két qua do dac va danh gia BSEC cua dong
co duoc thé hién trén Hinh 8.
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Hinh 8. So sanh BSEC véi cac mau nhién liéu

Két qua cho thay, BSEC khi sir dung E30 va
E50 déu c6 xu huéng giam so véi trudng hop sir
dung xing thong thuong. O ving tai nho, mac do
giam dang ké hon ving tai 16n, vang téc do 1on cai
thién tinh nang kinh té nhidu hon ving téc dé nho.
Trung binh, khi tai thay doi tir 20% dén 100% do
mé buém ga, BSEC giam 2,69%, 2,74%, 6,69%,
8,87%% & cac toc do 3000 v/ph, 4000 v/ph, 5000
v/ph va 6000 v/ph véi xang E30. Khi st dung E50,
tinh ning kinh té ciing c6 xu huéng cai thién nhung
muc d6 it hon so véi E30, cu thé 1a BSEC giam
trung binh 1,93%, 3,94%, 7,97% va 9,14% & cac
téc do 3000 v/ph, 4000 v/ph, 5000 v/ph va 6000
v/ph khi tai thay doi tir 20% dén 100% tay ga.

3.5. Dién bién phat thai dong co khi diéu chinh
lwgng nhién liéu phun va goc danh lira sém

Két qua do dac phén tich thanh phan khi thai
ctua dong co khi str dung xang, xang sinh hoc E30,
E50 diéu chinh lugng phun va goc danh lira som
tai toc d6 cd dinh 4000 v/ph, tai thay doi tir 20%
dén 100% d6 md budm ga, dugc thé hién trén Hinh
9.
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Hinh 9. So sanh thanh phéan phat thai doc hai

Hinh 9 cho thiy khi tang tai dién bién cac
thanh phan phat thai tuong tw nhau véi cac loal
nhién liéu, cu thé HC c6 xu huéng tang, CO va
NOx ¢6 xu huéng giam. Tuy nhién véi Xang sinh
hoc, cac thanh phan phat thai HC, CO va NOx déu
6 xu huéng glam so voi khi st dung xang khoang
Thanh phéan 6 xy trong ethanol lam cai thi¢n qua
trinh chay nho chat luong hoa khi dong nhat hon
nén HC, CO ¢6 xu huong glam nhu thé hién trén
Hinh 9-a va b. Nhiét 4n hoi va tri So b¢ tan cua
ethanol cao hon so v6i xang 1a yéu té anh huong
dén qua trinh hinh thanh NOx nhu thé hién trén
Hinh 9-c. Vi mau E30, HC, CO va NOx giam
trung binh 17,83%, 3,43% va 8,46% khi tai thay
doi tir 20% dén 100%. Muc gidam cac thanh phan
phat thai nay nhiéu hon v6i mau ES50, tu’orng ung la
34,09%, 11,70% va 28,65%. Két qua nay ciing
cling phu hop véi cac két qua da duoc nghién ciu
trude day (Le Tuan, 2009).

4. KET LUAN

Nghién ctru x4c dinh lugng phun va géc danh
lira sém phu hop ctiia dong co xang sinh hoc Vi ty
I€ ethanol cao da dugc thuc hién, mot s6 két qua
chinh duoc tong hop sau day:

Khi diéu chinh lugng nhién liéu phun tang lén
dam bao ty 1¢ hoa tron A=1 mo men cua dong co
E30 va E50 van thip hon so véi dong co xang,
trung binh 4,34%, 5,22%, 5,37% va 5,84% ddi véi
E30 va 5,11%, 6,47%, 6,29% va 6, 12% véi E50 ¢
toc do 3000v/ph, 4000 v/ph, 5000 v/ph va 6000
v/ph.

Viéc diéu chinh goc danh lira sém co anh
huong t6i higu qua lam vigc ctia dong co. Véi mau
xang E30, khi diéu chinh goc danh hra, m6é men
cua dong co tang so vai truong hop gitr goc danh
Itra nguyén ban. M6 men c¢o6 ich cai thién trung
binh 1,39%, 2,05%, 1,16% va 2,21% so va&i dong
co xadng nguyén ban. Mau xang co ty 1¢ ethanol cao
E50 ciing cho két qua twong ty. M6 men cai thién
trung binh 1,11%, 1,92%, 0,97% va 1,78% & cac
tbc do 3000 v/ph, 4000V/ph 5000 v/ph va
6000v/ph so véi dong co xang nguyén ban.

Tinh nang kinh té cua dong co cai thién khi sir
dung E30 va E50. BSEC giam trung binh 2,69%,
2,74%, 6,69%, 8,87%% v&i E30 va 1,93%, 3,94%,
7,97% va 9,14% vai ES0 so véi xang, ¢ cac toc do
3000 v/ph, 4000 v/ph, 5000 v/ph va 6000 v/ph.

Tat ca cac thanh phan phat thai HC, CO va
NOx déu c6 xu huéng glam trung binh 17,83%,
3,43% va 8,46% véi E30 va 34,09%, 11,70% va
28,65% v¢i ESO o téc do 4000 v/ph, khi tai thay
doi.

Két qua nghién cttu méi dung lai d6i voi mot
mau dong co Cu thé va hai mau xang sinh hoc E30
va E50. Pé ¢6 cai nhin thau dao hon va thé dua ra
dugc khuyen céo thi can tiép tuc thyc hién cac
nghién ctru sdu hon cung nhu mo rong cac ché do
thur nghiém vai cac mau nhién liéu khac.
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ABSTRACT

This paper presents the results of an experimental study that
determined the optimal amount of injection and ignition timing
of a motorcycle engine fueled by gasoline — ethanol blends at
high ethanol proportion. Tests were carried out with the
electronic fuel injection motorcycle engine on a specialized
engine test bench. With 30% and 50% of ethanol (in volume) in
blends (called E30 and E50) and without any adjustment, the
maximum brake torque decreased by 8,20% and 23,44% as
compared to case of gasoline fueled. When extending the fuel
injection time to ensure air/fuel ratio around threshold 1, the
brake torque of the engine increased but remained lower than the
original gasoline engine by about 4,34% to 5,84% with the E30
and 5,11% to 6,47% with E50 fueling. When ignition timing is
adjusted to reach maximum brake torque values, the engine
performance of the ethanol-gasoline fueled engine is
significantly improved. The useful torque of the E30 and E50
engines can be equal or even higher than the conventional
gasoline engines, the improvement of 1,16% to 2,21% with E30
and 0,97% to 1,92% with E50 fueling were observed. Engine
efficiency improved as energy consumption dropped on average
from 2,69% to 8,87% with the E30 and 1,93% to 9,14% for the
E50. HC, CO and NOy emissions tend to decrease by 17,83%,
3,43% and 8,46% on average with E30 and 34,09%, 11,70% and
28,65% with E50 at a speed of 4000 rpm, when the load changes.




