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TOM TAT

Xang sinh hoc da dugc st dung phd bién & nhiéu nudc trén thé giéi nham gidm phu thudc nhién liéu hoa thach va gidm 6 nhiém méi trudng. Cing vdi xu thé do,
Viét Nam xdang sinh hoc E5SRON92 da thay thé xang khodng RON92 va luu hanh rong rai tif nam 2018, song song cling véi xang khoang RON95. Tuy nhién xang
E5SRON92 véi tri 56 Octane la 92 thuong chi dugc st dung véi nhiing loai phuang tién cd két cau cii, ¢d ty so nén khdng cao. Do véy, lugng tiéu thu xang ESRON92 con
nhd so véi xdng khodng RON9S, chua phat huy dugc uu diém cla xang sinh hoc mét cach rong rai. Nhdm mé rong pham vi st dung clia xang sinh hoc d6i véi phuong
tién cd ty s0 nén cao, bai bdo nay nghién ciu danh gia anh hudng ctia xang sinh hoc ESRON95 va E10RON9S tdi tinh nang ky thuat va phat thai ctia 6 o Toyota Vios sén
xudt nam 2015 ¢4 ty s6 nén 11,5. Thi nghiém thyc hién trén bang th{r 6 t6 & cc ché do toan tai, gia toc va ché do khdng tai. So véi xang RON95 thdng thuong, tinh
trung binh & ché do toan tai, cong sudt Idn nhat cla xe tang 3,7% va 5,9%, suat tiéu hao nhién liéu gidm 3,6% va 2,4%, HC gidm 21,7% va 30,2%, CO gidm 14,4% va
19,3%, NO, tang 7,6% va 18,3%, (0, hau nhu khdng thay ddi tuong ting véi khi st dung xéng sinh hoc ESRON95 va ETORON95. Xu hudng thay ddi cac thanh phan phét
thai & ché do khong tai ciing tueng tu & ché do toan tai. Kha nang gia toc cla xe dugc cdi thién, thoi gian gia toc giam 14,6% va 18,7%, trong khi kha nang khdi dong
khong thay ddi khi st dung xang ESRON95 va ET0RON9S.

Tirkhoa: Xdng sinh hoc, ES, E10, khi thdi phuong tién.

ABSTRACT

Gasoline-ethanol blends have been widely used in many countries around the world to reduce dependence on fossil fuels and reduce environmental pollution. Along
with that trend, in Vietnam, ESRON92 has replaced conventional gasoline RON92, and has been distributed widely since 2018, in parallel with gasoline RON95. However,
E5RON92 which has Octane value of 92, is only used for old vehicles, but not suitable for high compression ratio engine of new vehicles. Therefore, the share of ESRON92
consumption is still small as compared to that of gasoline RON95, then the advantages of gasoline-ethanol blend have not been shown clearly in large scale. In order to
expand the use of gasoline-ethanol blends for high compression ratio vehicles, this paper evaluates the effects of ESRON95 and E10RON95 on performance and emissions of
an 11,5-compression ratio passenger car manufactured in 2015. The test was carried out on a chassis dyno test bench at steady speed, acceleration and idling modes.
Compared with gasoline RON95, on average at full load, the maximum power at wheel of the vehicle increased by 3.7% and 5.9%, the fuel consumption reduced by 3,6%
and 2.4%, HC decreased by 21.7% and 30.2%, (O decreased by 14.4% and 19.3%, NO, increased by 7.6% and 18.3%, whereas O, was almost unchanged when using
E5RON95 and ETORON95, respectively. The trend of emissions at idle mode was similar to that at full-load. The vehicle's acceleration was also improved, the acceleration
time reduced by 14.6% and 18.7% in case of ESRON95 and E10RON95 whereas the ability to start engine was almost the same.

Keywords: Gasoline-ethanol blend, E5, E10, vehicle exhaust gas.
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1. MG PAU

H6n hgp xang khodng va ethanol sinh hoc (hén hgp nay
con goi la xdng sinh hoc) da dugc st dung phé bién &
nhiéu nudc trén thé giGi nham giam phu thudc nhién liéu
héa thach va gidm 6 nhiém méi trudng. Théng thudng
xang sinh hoc dugc ky hiéu 1a “Ex” trong d6 “x” la % thé tich
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cta ethanol sinh hoc trong hén hgp, vi du E5 c6 5%
ethanol, E10 c6 10% ethanol trong hén hgp, tuong tu doi
vGi E85... Xang sinh hoc vai ty 1é phoi trén ethanol sinh hoc
thap, dudi 15%, c6 thé sit dung trén cac phuang tién 1ap
doéng ca xang théng thudng ma khéng can phai diéu chinh.
Tuy nhién vai ty 1€ tron I6n hon thi can cé nhing diéu chinh
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hodc thiét ké phu hgp véi nhién liéu. Hién nay hau hét xang
cho phuaong tién giao thong & My la E10 [1]. Tuong ty, &
chau Au xang E5, E10 dugc st dung réng rai, tham chi mot
$6 nudc nhu Phap, Thuy Dién luu hanh kha phé bién xang
E85 [2]. Tai Brasil tr nhiing nam 1970, con E94 (gém 94%
c6n etanol khan va 6% nudc) bat dau dugc sir dung, sau dé
mot vai nam, da cé khodng 90% xe 6 t6 san xudat tai nudc
nay chay bang ethanol [3]. Cac nudc trong khu vuc ASEAN
nhu Thai Lan, Philippines cling da bat dau si dung xang
sinh hoc dau nhitng nam 2000 va dén nay tat ca cac loai
xang tiéu thu trong nudc déu ti E10 trd én [4, 5]. Khi phéi
tron ethanol vdi ty [& nhé, hdn hgp nhién liéu dugc bé sung
thém 6 xy c6 sén trong ethanol gitp qua trinh chay triét dé
hon, cong suat dong co tang va suat tiéu hao nhién giam,
qua d6 giup gidam dang ké CO, HC (1a nhiing thanh phan khi
thai déc hai dugc hinh thanh do qua trinh chay khong triét
dé) [6-101.

& Viét Nam, viéc phat trién nhién liéu sinh hoc cing da
dugc quan tdm qua cac Quyét dinh s6 177/2007/Qb-TTg
nam 2007, s6 53/2012/QD-TTg nam 2012 va s6 2068/Qb-
TTg nam 2015. Mac du chdm hon so vdi 16 trinh dat ra
nhung tir 01/01/2018 xang sinh hoc ESRON92 muc 2 da
thay thé hoan toan xang khoang RON92, phan phdi réng
rai cd nudc song song cung vai xang khoang RON95. Vé ky
thuat, xang E5RON92 trén thi trudng hién nay véi tri s6
Octane (tri s6 chéng kich né) 1a 92 thudng chi dugc s
dung véi nhiing loai phuong tién 1ap dong co c6 két cau cd,
ty s6 nén khoéng cao. Do vdy, lugng tiéu thu xang ESRON92
con nhod so véi xang khoang RON95, chua phat huy dugc
nhiéu céc uu diém clia xang sinh hoc. Gan day, Chinh phu
da ban hanh quyét dinh s6 876/QD-TTg ngay 22/7/2022
phé duyét Chuong trinh hanh déng vé chuyén ddi nang
lugng xanh, gidm phat thai khi cdc-bon va khi mé-tan cta
nganh giao thong van tai. Theo quyét dinh nay, trong giai
doan 2022 - 2030 sé st dung 100% xang E5 d6i véi phuong
tién giao théng ca gisi dudng bd, dé€n nam 2050, 100%
phuong tién giao théng co gigi dudng b, xe may thi cong
tham gia giao thong chuyén déi sang st dung dién, nang
lugng xanh. Nham m& réng pham vi st dung cla xang sinh
hoc, bai bdo nay nghién ctiu danh gié tinh nang kinh té, ky
thuat va phat thai ctia 6 t6 lap dong co c6 ty s6 nén cao khi
st dung xdng sinh hoc ESRON95 va ET0RON95.

2. THIET LAP THU NGHIEM
2.1. Thiét bi thi nghiém

Qua trinh th nghiém dugc thuc hién trén bang thu 6 t6
gém cac thiét bi chinh (hinh 1): bé th cong suat 6 to
Chassis dynamometer, thiét bi do tiéu hao nhién liéu
DFL3x-5bar, thiét bi do khi thai thai Horiba Mexa 584L. O t6
thi nghiém dugc dat trén bé thd, banh xe nam trén hai con
lan, con lan dugc dan déng bang déng co dién hodc tu
banh xe chi dong cta 6 t6. Khi do céng suat, luc phanh
dién tu clia bé thur tao ra luc can cho banh xe chd dong, gia
tri luc phanh dugc xac dinh bang cdm bién do luc. Cac cdm
bién van tc quay cla cac con lan dugc bé tri & truc con lan
va dugc tinh toan hién thi trén man hinh 1a van téc dai cGa
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xe. Bé th{r cong sudt 6 t6 do dugc cong suat trong pham vi
0 - 300kW, téc do xe 0 - 250km/h, luc phanh 0 - 6kN. Thiét bi
do tiéu hao nhién liéu DFL3x-5bar cta hang Kistler do dugc
luu lugng Ién nhat t6i 120 I/h & ap suat 5bar. Thiét bi do khi
thai Horiba Mexa 584L xac dinh ham lugng cac thanh phan
CO, HC, NO, CO, trong khi thai. Thong s6 ky thuat cda thiét
bi Horiba Mexa 584L dugc trinh bay & bang 1.

Min hinh
driver aid

Thiét bi do tiéu

thy nhién ligu |
st

Thiét bi phan
tich khi thii

Conlin—1

Hinh 1. So d6 hé thong thir nghiém
Béng 1.Thdng s6 ky thuat cta Horiba Mexa 584L

Thanh phan Dai do Do phan giai
0 0-10% vol 0,01% vol
0, 0-20% vol 0,01% vol
HC 0-10.000 ppm vol < 2.000: Tppm vol.
0, 0-25% vol 0,01% vol
NO 0-5.000 ppm vol 1ppmvol

Lamda 0-9,999 0,001
2.2. Déi tugng thi nghiém
-0 té thirnghiém

Qua trinh thi nghiém dugc tién hanh trén xe 6 to
Toyota Vios san xuat nam 2015 véi cac théng sé ky thuat
nhu trong bang 2.

Bang 2. Thong 50 chinh cta xe Toyota Vios

Théng so Gia tri
Dong co Xang, dung tich xilanh 1,5L, VVT-i,
4xilanh, 16 van, DOHC
Hop s0 56 tu dong 4 cap
$6 ché ngdi 5
Kich thudc (Dai x Rdng x Cao) 4.300x 1.700 x 1.460 (mm)
(ong suat t6i da (Hp/rpm) 107/6.000
Mo men xodn toi da (Nm/rpm) 141/4.200
Dung tich binh nhién liéu 42 lit

- Nhién liéu th&r nghiém

Hai loai nhién liéu géc dé st dung trong nghién cutu la
xang RON95 muc 3 thuong mai trén thi trudng va con
ethanol nhién liéu chua bién tinh. Tinh chat chinh cta xang
RON95 theo QCVN 1:2015/BKHCN va ctia cén ethanol nhién
liéu chua bién tinh theo két qua phan tich va tham chiéu
mét s6 nghién cdiu khac dugc thé hién & bang 3. Xang sinh
hoc ESRON95 (5% c6n ethanol va 95% xang RON95 vé thé
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tich) va ETORON95 (10% cén ethanol va 90% xang RON95
vé thé tich) dugc phdi tron tu hai nhién liéu géc va dugc
dua vao thir nghiém ngay sau khi phéi tron.

Bang 3. Mot 56 tinh chat chinh cda nhién liéu thi nghiém

Nhién liéu st dung phéi trén
Théng sé Pon vi Xang RON95 (theo | Con
QCVN 1:2015/BKHCN) | ethanol
Tri s0 Octan, min 95 107 [9]
Khoi lugng riéng & 15°C kg/m’® - 795,8
Ham lugng luu huynh, mg/kg 150 -
max
Ham lugng benzen, max | % thé tich 2,5 -
Ham lugng hydrocachon | % thé tich 40 -
thom, max
Ham luong olefin, max | % thétich 30 -
Ham lugng 6 xy, max | % khdi lugng 2,7 34,77
Ham lugng ethanol % thé tich - 99,2
Ham lugng methanol % thé tich - 0,03
Ham lugng nudc % thé tich - 0,573
D axit (tinh theo axit | % khoi lugng - 0,0044
axetic)
Ham lugng clorua vé co mg/kg - <1,0

2.3. Phuong phép va ché dé thi' nghiém

DPé danh gia anh hudng clia xang sinh hoc ESRON95 va
ETORON95, nghién ctu dugc thuc hién theo phuong phap
déi chiing tinh nang ky thuat va phat thai ctia 6 t6 Toyota
Vios khi st dung xang sinh hoc so véi khi xdang RON95
thong thusng. Cac ché d6 thi nghiém gém:

- Ché d6 toan tai: vi tri 100% tay ga, t6c do thay d6i tu
50 dén 90km/h, budc 10km/h, do cong suat, suat tiéu hao
nhién liéu, cac thanh phan phat thai. Trudc khi do xe dam
bado chay 6n dinh va ndng may.

- Ché& d6 khong tai: vi tri ga 0%, do cac thanh phan phat
thai, quy trinh do theo tiéu chudn TCVN 6204:2008.

- Ché do gia toc: do thai gian xe tang téc tir 0 dén 100km/h.

- Ché d6 khéi déng: danh gia kha nang khéi déng cua
xe V@i cac loai nhién liéu tha nghiém théng qua thoai gian
khai dong doéng co.

Tai mdi diém do, phép do dugc thuc hién I3p lai 3 1an va
tinh trung binh trong trudng hgp khoéng co gia tri bat thuong.
3. KET QUA VA THAO LUAN
3.1. Danh gia tinh nang ky thuat va phat thai & ché dé
toan tai

Két qua do cong sudt va tiéu hao nhién liéu cla 6 t6 &
ché do6 toan tai, 100% ga, t6c dé thay ddi t&r 50km/h dén
90km/h cho thdy (hinh 2): khi st dung xang ESRON95 va
ET10RON95, céng sudt cla xe c6 xu hudng tang, tiéu hao
nhién liéu cé xu hudng gidm so véi khi st dung xang
RON95 théng thudng, nhat la 6 viing t6c d6 thap, khoang
50km/h, va cao trén 80km/h. Trén toan dai t6c d6 thua
nghiém, cong suat In nhat clia xe tang trung binh 3,7% va
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5,9% trong khi suat tiéu hao nhién liéu gidm trung binh la
3,6% va 2,4% tuong uUng vdi xang sinh hoc ESRON95 va
E10RON95. G ché dd toan tai hoa khi thusng duoc diéu
chinh hai dam, cé thé thay véi ty 1& phéi trén con ethanol
nhd, lugng 6 xy trong xang sinh hoc da giup qua trinh chdy
triét dé hon, cai thién cong suat I6n nhat cla xe.

OThay ddi céng sudt_E5 RON95
10% @ Thay déi cong suat_E10 RON95
MThay ddi tiéu hao n.liéu_E5 RON95
B Thay ddi tiéu hao n.liéu_E10 RON95

B O
(L O

Téc do xe (km/h)

Lﬂ

-5%

Murc do thay déi so véi khi sty
dung xang RON95 thong thwong

-10%
Hinh 2. Mic thay d6i cong sudt va sudt tiéu hao nhién liéu 6 ché do toan tai
Vé cac thanh phan doc hai trong khi thai (hinh 3), ham
luong HC va CO khi sir dung ESRON95 va ET0RON95 déu
thap hon so véi st dung xang RON95 théng thudng, muic
gidm tang khi tang ty & con ethanol trong nhién liéu. Ham
lugng HC gidm trung binh 21,7% va 30,2%, CO gidm trung
binh 14,4% va 19,3% tuong Uing véi xdng sinh hoc ESRON95
va E10RON95. Su gidm nay la do lugng nho 6 xy trong xang
sinh hoc gitp qua trinh chay triét dé hon, gidm cac thanh
phan khi thai hinh thanh do chay khéng hét. Tuy nhién, qua
trinh chay triét dé€ lam tang nhiét dé chay va c6 kha nang lam
tang ham lugng NO,. Két qua do ham lugng NO, trong khi
thai cho thay NO, tuong Uing tang trung binh 7,6% va 18,3%
V@i xdng sinh hoc ESRON95 va ET0RON95. Trong khi d6, ham
lugng CO, hau nhu khéng thay ddi. Cac két qua trén clng
phu hgp véi mét sé nghién clu trude day da thuc hién véi
xang sinh hoc c6 tri s6 Octan RON92 [8-10].

E —c— HC_RONO9SS5
240 -—-A-—- HC_E5 RON95
U q --E+- HC_E10 RON9SS
T 30 A
- B
= 20
£ 10
E =
0
50 60 __ _.70 80 90
Téc dd xe (km/h)
8

—&— CO_RON95

Ham lwong CO (%)

50 60 70 80 90
T6c dd xe (km/h)
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24,5% va 42,9%, CO gidm 16,4% va 33,3% tuong Ung VGi

25 xang ESRON95 va ET0RON95. & ché do khong tai, lugng
— 2 hoa khi nhd nén nhiét dé qua trinh chay thap, NO, hinh
g d thanh rat it chi tr 1 dén 3ppm. Trong khi d6, ham lugng
15 | 7 CO, trong khi thai hau nhu khéng thay déi véi ba loai nhién
o -7 g
< & liéu tuong ty nhu & ché dé toan tai.
§ 10 -=-8--- NOX_RON95 Thai gian khai dong xe tinh tur ldc an nat khéi dong cho
:% ——a-— NOX_ES RON95 dén khi déng ca né la 3 giay, khéng cé su khac biét khi su
= 5 o NOX_E10RON9S dung RON 95 théng thudng, E5 RON95 va E10 RON95.
0 120
50 o o % 0
6c dd (km/h) g 9
16 Q
Y I ———— : \
<12 6:‘.‘: == == @ 5 30 \
S g \
O g =0 A\
g. —6&— CO2 _RON95 RON95 ESRON95 EIORONO9S
g 4 --A-- CO2_ES5 RON95
= --EF - CO2_E10 RON95 0.08
0
50 60 20 0.06

P 70 80
Toc do (km/h)

Hinh 3. Ham lugng cac thanh phan ddc hai trong khi thai & ché d toan tai

3.2. Panh gia kha ndng gia téc xe, phat thai & ché dé
khong tai va kha nang khéi dong

Ham lugng CO (%)
o o
8 8

Anh hudng clia xing sinh hoc t&i kha ning gia téc dugc §

danh gid qua thoi gian gia téc xe ti t6c d6 Okm/h dén RON95  ESRON9S E10RONOS
100km/h. Thai gian gia t6c d6i véi xang RON95 théng
thudng, ESRON95 va E10RON95 lan lugt do dugc la 4,8
gidy, 4,1 giay va 3,9 giady (hinh 4). So véi xang RON95 thong
thudng, kha nang gia toc xe vai xang sinh hoc ESRON95 va
E10RON95 dugc cai thién, thai gian gia téc giam 0,7 va 0,9
gidy, cai thién tuong ung la 14,6% va 18,7%.

o

(o)} (o]

Ham lugng NOx (ppm)
-

6 a
N
5 \
% . Y \
284 0 \ N\ \
“E £ RON95 ESRON95 E10RON95
'b-D E
58?2 20
LT
k) g
E =15
0 o
RON95 ESRON95 E10RON9S O 10
Hinh 4. Thoi gian gia toc tir 0 dén 100km/h g
Khi van hanh xe & ché do khong tai, vi tri chan ga 0%, = 5
téc dé vong quay cla dong co la 690 vong/phut, ham "':‘

o

luong cac thanh phan phat thai dugc do va so sanh. Két
qua cho thay su giam dang ké cac thanh phan HC va CO khi RON95 ESRON95 E10RON95
s dung xang sinh hoc so véi xang RON95 (hinh 5), phu hgp
V@i xu hudng & ché do toan tai. Cu thé ham lugng HC gidm

Hinh 5. Ham lugng phat thai 6 ché do khong tai
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4. KET LUAN

Nghién ctu thf nghiém danh gid anh hudng clia xang
sinh hoc téi tinh nang ky thuat va phat thai cta doi xe
Toyota Vios san xuat ndam 2015, cé ty sé nén 11,5 dugc tém
tat nhu sau: O ché dd toan tai, xang sinh hoc ESRON95 va
E10RON95 gilip cai thién cong sudt 16n nhat clia xe 3,7% va
5,9%, giam sudat tiéu thu nhién liéu 3,6% va 2,4%, giam kha
ré HC va CO trong dé HC gidam 21,7% va 30,2%, CO giam
14,4% va 19,3%, tuy nhién NO, cé xu hudng tang, khodng
7,6% va 18,3%, thanh phan CO, hau nhu khéng thay déi;
kha ndng gia téc clia xe t6t han thé hién qua thdi gian gia
téc gidm 14,6% va 18,7%; xu hudng thay déi cac thanh
phan phat thai & ché do khong tai cing tuong tu & ché d6
toan tai; khd nang khai dong tuong tu nhu khi s dung
xang RON95 théng thudng.

Két qua budc dau cho thay xang sinh hoc ESRON95 va
ETORON95 gilp cai thién tinh nang ky thuat va giam thanh
phan phat thai doc hai CO va HC trong khi thai, c6 thé dugc
st dung dé thay thé xang RON95 théng thudng trén xe 6 té
dang luu hanh cé ty sé nén téi 11,5.
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