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Abstract: This paper investigates and evaluates the compatibility of E10
biofuel (10% ethanol and 90% gasoline) with modern gasoline engines using
the Diesel-RK simulation software. Two representative models, Honda Vision
and Toyota Vios, were selected for analysis. The study focuses on fuel
consumption, emission indices (CO, CO,, NOx, HC), and the impact on fuel
system materials, comparing E10 with traditional gasoline. Results indicate
that E10 reduces CO and CO, emissions by 5-8% and 4-7%, respectively, but
increases fuel consumption by approximately 3-4% due to its lower energy
density. Additionally, E10 requires material compatibility assessments,
particularly for gaskets and fuel pumps, due to ethanol’s hygroscopic and
corrosive properties.
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Panh gia kha nang twong thich cua nhién liéu
E10 v&i cac dong co xang hién dai: Phan tich
tiéu hao nhién liéu, khi thai va vat liéu

Cao Huynh Minh Hiéu', Nguyén Thay Lwu?2

'Khoa Co Khi Béng Luc, Trwdng Cao Bang Ky Thuat Cong Nghé Ba Ria —
Viing Tau, Viét Nam

2Khoa Ly thuyét co ban — Van héa, Trwdng Cao DPang Ky Thuat Cong Nghé
Ba Ria — Viing Tau, Viét Nam

Tém tat: Bai bao nay nghién ctru, danh gia kha nang twong thich cGa nhién
lieu sinh hoc E10 (10% ethanol va 90% xang) v&i cac dong co xang hién dai
bang phan mém mé phdng Diesel-RK. Hai mau xe dai dién, Honda Vision va
Toyota Vios, dwoc chon dé phan tich. Nghién ctru tap trung vao tiéu hao nhién
liéu, chi sb khi thai (CO, CO,, NOx, HC), va tac dong dén vat lieu hé théng
nhién liéu, so sanh E10 v&i xang truyén thdng. Két qua cho thdy E10 giam phat
thai CO va CO, lan lwvot 5-8% va 4-7%, nhwng lam tang tiéu hao nhién liéu
khoang 3-4% do mat dd nang lwong thap hon. Ngoai ra, E10 doi hdi danh gia
kha nang twong thich vat liéu, dac biét v&i giodng va bom nhién liéu, do tinh
hat &m va &n mon cla ethanol.

Twr khéa: Nhién liéu E10, dong co xang, Diesel-RK, ti€u hao nhién liéu, khi
thai, twong thich vat liéu, Honda Vision, Toyota Vios.

1. Giéi thiéu

cac dong co xang phd bién tai Viét Nam. Vi vay,

Nhién liéu sinh hoc dang dwgc quan tam
nham giam phat thai khi nha kinh va nang cao an
ninh nang lwgng. Ethanol khi pha vao xang giup
tang chi sé octan, cai thién qua trinh chay va giam
mot sb6 chat & nhiém [1, 2]. Tai Viét Nam, E5 da
dwgc st dung rong rai, trong khi E10 méi chi & giai
doan nghién ctru va thr nghiém [3].

Cac nghién clru trwdc cho thdy xang pha
ethanol c6 thé gidam CO va HC nhwng déng thoi
lam tang tiéu hao nhién liéu va phat thai NOx do
mat d6 nang lwong thap va nhiét do chay cao hon
[1, 2, 4]. Ngoai ra, ethanol c6 tinh hat &m va &n
mon, &nh huwéng dén d6 bén cla cac vat liéu trong
hé théng nhién ligu [5].

Tuy nhién, con thiéu cac nghién ctru mo
phdng va phan tich chi tiét tac déng ctia E10 trén

nghién clru nay dwoc thye hién nham danh gia anh
hwéng ctia E10 dén tiéu hao nhién liéu, phat thai
va do bén vat liéu théng qua mé phéng véi Diesel-
RK trén hai mau xe dai dién la Honda Vision va
Toyota Vios.
2. Co s& ly thuyét

Ethanol (C,HsOH) trong nhién liéu E10 c6 chi
sb octan cao, giup cai thién kha nang chdng kich
nd va hd tro qua trinh chay hoan thién hon [1, 2].
Tuy nhién, do mat dé nang lwong thap hon so véi
xang truyén théng, viéc st dung E10 thuwdng dan
dén murc tiéu hao nhién liéu cao hon [4]. V& phat
thai, cac nghién ctvu da chi ra rang ethanol c6 thé
lam gidm CO va HC nh& dac tinh oxy héa tét hon,
trong khi phat thai NOx c6 xu hwéng tang nhe do
nhiét d& chay cao hon [1, 2, 4]. D&c diém nay can

JSTT 2025, 5 (3), 103-112

Ngay d&ng bai: 25/09/2025


https://jstt.vn/index.php/vn
https://doi.org/10.58845/jstt.utt.2025.vn.5.3.103-112
https://doi.org/10.58845/jstt.utt.2025.vn.5.3.103-112
mailto:hieuchm.brt@gmail.com
mailto:luunt@bctech.edu.com.vn

JSTT 2025, 5 (3), 103-112

dwoc danh gia cu thé trén tirng loai dong co dé xac
dinh m&rc anh hwdng. Bén canh do, ethanol cé tinh
hat &m va kha nang &n mon, dé gay suy gidm do
bén cla vat liéu trong hé théng nhién liéu nhw
gioang cao su, nhya va kim loai nhe. Rovai et al.
(2005) cho thay ethanol trong hén hop véi xdng co
thé lam trwong né cao su NBR va gay an mon
nhém trong bom nhién liéu [5]. Do do, nghién ctru
vé suw twong thich vat liéu 1a mét ndi dung quan
trong khi danh gia tinh kha thi ctia E10.
3. Pac tinh va thong sé ky thuat cua nhién liéu
E10

E10 la hén hop nhién liéu gébm 90% thé tich
xang khoang va 10% thé tich ethanol khan.

Cao & Nguyen

Ethanol dwoc san xuét cha yéu tr ngudn sinh khéi
tai tao, sau do6 phdi tron truc tiép voi xdng tai cac
kho d&u méi. Viéc bd sung ethanol lam tadng ham
lwong oxy trong nhién liéu (~34,7% khdi lwong
trong ethanol), tir d6 cai thién qua trinh chay va
gidm phat thai HC, CO. Bdng thoi, tri sb octane cao
cua ethanol (RON = 108) giip nang cao kha nang
chdéng kich né. Tuy nhién, do nhiét tri riéng cua
ethanol (26.8 MJ/kg) thdp hon so v&i xang (43
MJ/kg), E10 thwong lam téng suét tiéu hao nhién
liéu va co6 thé dan dén phat thai NOx cao hon do
nhiét d6 chay I&n hon. Véi cac dac tinh ky thuat
dwoc trinh bay trong Bang 1 va so sanh véi xang
truyén thdng.

Bang 1. So sanh dac tinh va thdng sb ky thuat gitra xang truyén théng va E10

Théng sb6 Gasoline E10

C: ~0.77,
Composition (mass fractions) C: 0.855, H: ~0.13,

H: 0.145,0: 0

0: ~01
Sulfur fraction in fuel [%] 0 0
Low Heating Value of fuel [MJ/kg] 44 ~41-42 (gidm do ethanol c6 gia tri thap hon)
Apparent Activation Energy [kJ/mol] 0 0
Octane Number 92-95 92-93
Density of fuel at 323 K [kg/m?] 720 ~740-750 (tang nhe do ethanol)
Specific Vaporization Heat [kJ/kg] 230 ~300-350 (tang do ethanol)
Fuel Thermal Capacity [J/(kg-K)] 2500 ~2600-2800 (tang do ethanol)
Molecular Mass of fuel 115 ~100-110 (gidm do ethanol nhe hon)
Fuel temperature [K] 380 ~380 (twong tw)

(Ngudn: Anderson et al., 2012 [1]; Mohammed et al., 2020 [4]; Heywood, 2018 [6]).

4. Phwong phap nghién clru
4.1. B6i twong nghién clru

Hai mau xe phd bién tai Viét Nam dwoc lwa
chon la:

Honda Vision: xe may 109.5 cc, déng co 4 ky

SOHC, hép s6 CVT, tiéu chuan khi thai Euro 3/4.
Toyota Vios: 6 t6 dong co 1.5L DOHC, hop
s6 CVT, tiéu chuan khi thai Euro 4/5.
Céc thdng sb ky thuat chi tiét ciia déng co
dworc trinh bay trong Bang 2 va Bang 3.

Bang 2. Thong sb dong co ctia Honda Vision

Thoéng s6 Chi tiét

béng co 4 ky, SOHC, 109.5 cc
BPuwong kinh x Hanh trinh pit tong 47,0 x 63,1 mm

Ty s6 nén 10:1

Cong suat tbi da
Mé&-men xodan t6i da

8.9 ma lwc tai 7,500 vong/phut
9.29 Nm tai 5,500 vong/phut

Hop sb CVT
Tiéu hao nhién liéu 1.8-2.0 L/100 km (dwérng hén hop)
Tiéu chuan khi thai Euro 3/4

105



JSTT 2025, 5 (3), 103-112

Cao & Nguyen

Bang 3. Thong sb dong co cuia Toyota Vios

Théng sb Chi tiét

béng co 4 ky, DOHC, 1.5L
Ty sb nén 11.5:1

Pudng kinh x Hanh trinh pittdng 72.5 x 90.6 mm

Cong suét tbi da
M6-men xoan tbi da
Hop sb

Tiéu hao nhién liéu
Tiéu chuén khi thai

106 ma Iwc tai 6,000 vong/phut
140 Nm tai 4,200 vong/phut

CVvT
5.7-6.1 L/100 km (dwérng hon hop)

Euro 4/5

4.2. Mé phéng bang phan mém Diesel-RK

D liéu dong co tr Honda Vision va Toyota
Vios dwoc nhap vao phan mém Diesel-RK d& mo
phdéng tiéu hao nhién liéu va phat thai khi str dung
E10. Diesel-RK la cong cu mé phéng nhiét dong
lwc hoc, cho phép phéan tich chu trinh cbng tac
dong co dét trong va dy doan phat thai dwa trén
théng sé van hanh [6].

Diéu kién méi trwdng trong moé phéng duoc
hiéu chinh theo thuc té tai Viét Nam, v&i nhiét do
khéng khi 25-35 °C va dd &m 70-80% [3].

4.3. Phan tich vat liéu

Anh hwéng cla E10 dén vat liéu hé théng
nhién liéu dwoc phén tich dwa trén cac nghién ctru
trwdc day, dac biét la cdng trinh cia Rovai et al.
(2005) [5], trong d6 danh gia sy trrong n& cao su
va an mon kim loai khi tiép xuc véi hén hop
ethanol—-gasoline. Két qua nay dwoc dbi chiéu véi
céu hinh hé thdng nhién liéu cia Honda Vision va
Toyota Vios dé rut ra khuyén nghj thay thé hoac cai
tién vat liéu.

5. Két qua va thao luan

Hinh 1 minh hoa cac bé phan chinh trong hé
thdng nhién liéu va déng co can dwoc diéu chinh
dé phu hop khi st dung xang pha ethanol, bao
gdm vat liéu giodng, bom nhién liéu, kim phun va
hé théng quan ly dong co. Do d&c tinh hat 4m va
&n mon cla ethanol, cac chi tiét nay can dwoc cai
tién hodc thay thé bang vat liéu chdng chiu tét hon,
ddng thdi ECU phai dwoc hiéu chinh lai dé ti wu ti
I& hoa khi va thoi diém danh Ika.

Két qua mé phdng cho thay khi st dung E10,
khi thai cia Honda Vision giam rd rét so v&i xang
thuwdng, do qua trinh chay hoan thién hon nhd ham

lwgng oxy trong ethanol. Tuy nhién, phat thai NOx
¢ xu huéng tang nhe, phu hop véi dac tinh nhiét
dd chay cao hon cta E10. (Hinh 2)

Twong tw Honda Vision, Toyota Vios khi chay
bang E10 cho thay xu hwéng gidm phat thai, trong
khi NOx t&ng so v&i xéng thwdng. Diéu nay khang
dinh xu thé chung 1a E10 giup gidm phat thai cac
khi gay 6 nhiém truc tiép (CO, HC) nhwng c6 thé
lam tang phat thai NOx do diéu kién chay giau oxy
hon. (Hinh 3)

D6 thj gidi phéng nhiét cho thay téc d6 tda
nhiét cia E10 cé xu hwéng cao hon & giai doan
dau qua trinh chay, gitip ddng co van hanh 6n dinh
hon. Tuy nhién, dinh nhiét dd budng chay cao hon
dan t&éi khd nang gia ting NOx. Diéu nay minh
chrng cho sw khac biét vé dong hoc chay gitra E10
va xang truyén théng. (Hinh 4)

Két qua md phdng cac théng sbd cong suét,
ap suét trung binh hiéu dung va tiéu hao nhién liéu
cho thdy coéng suét va IMEP clta E10 gan twong
dwong xang truyén théng, tham chi nhinh hon nhe
& mot sb ché do tai. Tuy nhién, suét tiéu hao nhién
liéu riéng (SFC) khi dung E10 cao hon, phan anh
nhwoc diém vé mat dé nang lwong thap cla
ethanol. (Hinh 5)

Két quéa moé phdng cho thdy sw khac biét rd
rét gitra hai loai nhién liéu:

Phat thai: E10 cho néng dd HC va CO thép
hon so v&i Gasoline do qua trinh chay hoan thién
hon nhé thanh phan oxy trong ethanol. Nguwoc lai,
NO/NOx cta E10 cao hon, xuat phat tir nhiét do
bubng chay va nhiét do khi xa I&n hon.

Cong suét: Chi s cong suét chi thi va ap suét
trung binh hiéu dung (IMEP) cla hai nhién liéu gan
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nhv twong dwong, E10 thdm chi c6 xu hwéng
nhinh hon nhe néu toéc do tda nhiét cao hon va qua
trinh chay 6n dinh hon.

Tiéu hao nhién liéu: SFC clta E10 cao hon
do nhiét trj riéng ctia ethanol thap hon xang, vi vay

Cao & Nguyen

can lwong nhién liéu nhiéu hon dé dat cung céng
suét.

Két luan: E10 gilp gidm phat thai HC va CO,
duy tri cdng suéat dong co 6n dinh, nhwng 1am tang
tiéu hao nhién liéu va phat thai NOx.

Thiét
Bg bi Hé Hé B& 1ol (o] He
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Hinh 1. Nhirng thay dbi can thiét d& dong co chay xang rng hop v&i nhién liéu pha ethanol
(Ngudn: [7] The Royal Society, “Sustainable biofuels: prospects and challenges”, Policy document 01/08. London,
UK: The Royal Society, 2008.")
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0.36120 - SFC - Specific Fuel Consumption, kg/kifh

0.37307 - SFC_ISO - Specific Fuel Consumption in ISC, kg/kWh

0.22652 - Eta f - Efficiency of piston engine

€.7233 - IMEP - Indicated Mean Effective Pressure, bar

0.26046 - Eta i - Indicated Efficiency

2.3400 - 5p - Mean Piston Speed, m/s

0.81028 - FMEP - Friction Mean Effective Pressure, bar (Intern.Exp)
0.87829 - Etam - Mechanical Efficiency of Piston Engine

————————————————————— ENVIRONMENTAL PARAMETERS —---=-----n=--==-====

1.0000 - po_amb - Total Ambient Pressure,|bar

288.00 - To_amk - Total Ambient Temperature, K

1.0000 - p_Te - Exhaust Back Pressure, bar (after turbine)
0.98000 - po_afltr - Total Pressure after Induction Air Filter, bar

—————————————————— TURBOCHARGING AND GAS EXCHANGE -----------==--====

-=pC - Pressure before Inlet Manifold, bar

-1¢C - Temperature before Inlet Manifold, K

- m air - Total Mass Airflow (+EGR) of Piston Engine, kg/s
- Eta TC - Turbocharger Efficiency

- po_T - Average Total Turbine Inlet Pressure, bar

- To T - Average Total Turbine Inlet Temperature, K

- m_gas - Mass Exhaust Gasflow of Pison Engine, kg/s

- A/F_eq.t - Total Air Fuel Equivalence Ratio (Lambda)
- F/A_eq.t - Total Fuel Air Equivalence Ratio

- PMEP - Pumping Mean Effective Pressure, bar

- Etav - Volumetric Efficiency

- Eta vo - Volumetric Efficiency defined by Ambient Parameters

-xr - Residual Gas Mass Fraction
1.0005 - Phi - Coeff. of Scavenging (Delivery Ratio / Eta_v)
0.93183 - BF_int - Burnt Gas Fraction Backflowed into the Intake, %
2.3040 - tBlow-by - % of Blow-by through piston rings

INTAKE SYSTEM

0.97950 - p_int - Average Intake Manifold Pressure, bar
315.30 - T_int - Average Intake Manifold Temperature, K
4.7482 - v_int - Average Gas Velocity in intake manifold, m/s
365.28 - Tw_int - Average Intake Manifold Wall Temperature, K
83.536 - hc_int - Heat Transfer Coeff. in Intake Manifold, W/ (m2*K)
68.019 - hc_int.p - Heat Transfer Coeff. in Intake Port, W/ (m2*K)
14.324 - v_int.p - Max Velocity in a Middle Section of Int. Port, m/s
5.7765 - A v.thrt - Total Effective Valve Port Throat Area, cm2

Valve Dim. Estim.: Num=2 Dv= 25.5 Dt= 23.7 Ds= 6.1 Lv= 7.5 Lv max= 6.4 mm

EXHAUST SYSTEM

1.0401 - p_exh - Average Exhaust Manifold Gas Pressure, bar
537.37 - T exh - Average Exhaust Manifold Gas Temperature, K
5.7812 - v_exh - Average Gas Velocity in exhaust manifold, m/s
94.302 - 5h - Strouhal number: Sh=a*Tau/L (has to be: Sh > 8)
486 19 - Tu avh = bLwarama Fyhanetr Manifald Wall Tammararnra v

Cao & Nguyen

- SFC - Specific Fuel Consumption, kg/kiWh
- SFC_ISO - Specific Fuel Consumption in ISO, kg/kWh
- Eta_f - Efficiency of piston engine
- IMEP - Indicated Mean Effective Pressure, bar
0.2547 - Eta_i - Indicated Efficiency
2.3400 - 5p - Mean Piston Speed, m/s
- FMEP - Friction Mean Effective Pressure, bar (Intern.Exp)
- Etam - Mechanical Efficiency of Piston Engine

————————————————————— ENVIRONMENTAL PARAMETERS —----n---===n===c===n=

- po_amb - Total Ambient Pressure, bar
- To_amb - Total Ambient Temperature, K
. - p_Te - Exhaust Back Pressure, bar (after turbine)
0.98000 - po_afltr - Total Pressure after Induction Air Filter, bar

—————————————————— TURBOCHARGING AND GAS EXCHANGE —--------========-=

-pC - Pressure before Inlet Manifold, bar

-IcC - Temperature before Inlet Manifold, K

- m_air - Total Mass Airflow (+EGR) of Piston Engine, kg/s
- Eta_IC - Turbocharger Efficiency

- po_T - Average Total Turbine Inlet Pressure, bar

- ToT - Average Total Turbine Inlet Temperature, K

- m_gas - Mass Exhaust Gasflow of Pison Engine, kg/s

- A/F_eq.t - Total Air Fuel Equivalence Ratio (Lambda)
- F/A eq.t - Total Fuel Air Equivalence Ratio

- PMEP - Pumping Mean Effective Pressure, bar

- Eta_v - Volumetric Efficiency

- Eta_vo - Volumetric Efficiency defined by Ambient Parameters
-xr - Residual Gas Mass Fraction

- Phi - Coeff. of Scavenging (Delivery Ratio / Eta v)

- BF int - Burnt Gas Fraction Backflowed into the Intake, %

- %Blow-by - % of Blow-by through piston rings

INTAKE SYSTEM

- p_int - Average Intake Manifold Pressure, bar

- T_int - Average Intake Manifold Temperature, K

- v_int - Average Gas Velocity in intake manifold, m/s

- Tw_int - Average Intake Manifold Wall Temperature, K

- hc_int - Heat Transfer Coeff. in Intake Manifold, W/ (m2*K)

- hc_int.p - Heat Transfer Coeff. in Intake Port, W/ (m2'K)
- v_int.p - Max Velocity in a Middle Section of Int. Port, m/s
- A_v.thrt - Total Effective Valve Port Throat Area, cm2

Valve Dim. Estim.: Num=2 Dv= 25.5 Dt= 23.7 Ds= 6.1 Lv= 7.5 Lv_max= 6.4 mm

EXHAUST SYSTEM

1.0403 - p_exh - Average Exhaust Manifold Gas Pressure, bar
554.65 - T_exh - Average Exhaust Manifold Gas Temperature, K
€.0774 - v_exh - Average Gas Velocity in exhaust manifold, m/s
95.806 - Sh - Strouhal number: Sh=a*Tau/L (has to be: Sh > 8)
&N nn - Tw avh = Awarama Fyhanatr Manifald Wall Tammararnras ®

Hinh 5. C4c théng sb chinh clia dong co Toyota Vios khi dung 2 loai nhién liéu
(D6 thi xanh- Nhién liéu Gasoline, D6 thj trang — nhién liéu E10)

5.1. Tiéu hao nhién liéu

Két qua mé phdng bang Diesel-RK cho thay
khi st¢ dung E10, mi&c tiéu hao nhién liéu tang
trung binh 3—4% so v&i xdng truyén théng, nguyén
nhan do mat d6 nang lwong riéng cla ethanol thap
hon. Cu thé, véi xe Honda Vision, mirc tiéu hao
tang tir 2,1 L/100 km |&n 2,2—2,3 L/100 km; dbi véi
Toyota Vios, mirc tiéu hao tang twr 5,9 L/100 km 1é€n
6,1-6,2 L/100 km. Xu hwédng nay phu hop véi cac
nghién ctru trwdc day vé anh hwdng cta nhiét tri
th&p trong nhién liéu ethanol [1], [4].

Hinh 6 cho thdy mirc tiéu hao nhién liéu cla
E10 cao hon so véi xang thwong & ca Honda
Vision va Toyota Vios. Nguyén nhan la do mat do
nang lwong cua ethanol thap hon, khién dong co
can nhiéu nhién liéu hon dé tao cung mét cong
suét. Tuy nhién, mirc chénh léch chi & khoang 3—
4%, phu hop véi xu thé chung trong cac nghién
cru trwede day.

5.2. Chi s6 khi thai

CO: Sy gidm dan cda thanh phan khi voi
E10 sau 700 do (db thi 1) cing véi dinh nhiét do
cao hon (d6 thi 2) cho thy qua trinh chay cé thé
di&n ra hoan thién hon, tiém nang gidam CO khoéng
5-8%.

CO2: Nhiét d6 6ng xa thap hon véi E10 &
giai doan cubi goi y rang lwong carbon dugc oxy
héa thanh CO2 giam, c6 thé gidm khoang 4-7%
nh& dac tinh ham lwgng carbon th4p cta ethanol.

NOXx: Binh nhiét dé cao hon véi E10 co thé
dan dén sy gia tang nhe NOx, wéc lwong khodng
1-3%, do diéu kién nhiét dd cao thic day phan rng
hinh thanh NOx.

HC: S 6n dinh ctia thanh phan khi va nhiét
do gitra hai ché d6 cho thay HC cé thé gii nguyén
ho&dc gidm nhe, phan anh kha nang kiém soat tbt
hon cac hop chat hiru co chua chay hét khi st
dung E10.
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Cao & Nguyen

5.90

0 Honda Vision

Toyota Vios

Hinh 6. So sanh murc tiéu hao nhién liéu gitra xang truyén théng va E10

5.3. On dinh van hanh

M6 phdng cho thay hai mau xe duy tri 6n dinh
& diéu kién moéi trwdng phd bién tai Viet Nam (25—
35 °C). Tuy nhién, kha nang khé&i dong lanh & nhiét
dd dwdi 5 °C suy gidm, véi thdi gian 1am d4m kéo
dai hon, phan anh han ché ctia E10 trong diéu kién
nhiét do thap.

Bang 4 phan anh sy suy giam kha nang khéi
dong lanh ctia dong co khi st dung E10. O’ nhiét
do trén 10 °C, ddng co khéi dong dé dang; nhwng
dudi 5 °C, thoi gian 1am d4m kéo dai va kha nang
kh&i dong yéu, cho thdy han ché ré rét cia E10
trong diéu kién khi hau lanh.

Bang 4. Kha nang khéi dong lanh ctia E10 trén
Honda Vision va Toyota Vios

Nhiétdé  Kha nang T
.. Ghi chu
(°C) kha&i dong
10 Tét Kh&i déng ngay lap tic
5 Trung binh  Can lam 4m 10-15 giay
. Can hé tro hé thdng
0 Yéu

phun

5.4. Twong thich vat liéu
Tinh chét hat &m va phan cuc cao cla
ethanol trong E10 lam gia tang nguy co suy giam
do bén vat liéu trong hé thdng nhién liéu. Phan tich
dwa trén Rovai et al. (2005) [5] cho thay:
Gioang cao su:

Honda Vision chd yéu sir dung cao su NBR
(nitrile). NBR khi tiép xtc véi E10 trong 500 gi¢y &
40 °C c6 muc trwong né 10-15%, lam gidm d6
crng va kha nang kin khit. Diéu nay lam tang nguy
co ro ri tai cac vi tri nbi 6ng dan va bom xang.

Toyota Vios thwdng s&¢r dung FKM
(fluorocarbon) trong hé thdng phun xdng dién to.
FKM c6 do 6n dinh tét hon, chi trvong né 5-8%
trong cung diéu kién. Tuy nhién, sau thdi gian dai
tiép xuc van ghi nhan hién twong lao héa sém, dan
dén gidm do6 dan hoi.

Bom nhién liéu:

Hinh 7 minh hoa sw khac biét vé do trwong
n& cla cac loai cao su khi tiép xtc véi E10. Cao su
NBR c6 mirc treong né 10-15%, lam gidm do kin
va tdng nguy co ro ri. Trong khi d6, cao su FKM én
dinh hon, chi trwong n& 5-8%, nhwng van cé hién
twong 140 hda som sau thoi gian dai.

Hinh 8 cho thdy co ché suy gidm vat liéu
trong bom nhién liéu do anh hwéng cta E10.
Ethanol hut &m gay &n mon dién héa nhém, déng
thei 1am céc chi tiét nhwa nhuw polyacetal xuét hién
nt gdy vi mé. Nhirng hién twong nay cé thé dan
dén gidm tudi tho va héng héc sém clia bom nhién
liéu trong diéu kién khi hau néng &m.

Cac b6 phan béng nhém trong bom chiu an
mon dién héa do ethanol hut &m. Trong méi trwédng
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E10 chra 1% nwéc, tbe dd an mon nhom dat 0.02—
0.04 mm/nam, dan t&i hdng hdc sau 2—-3 nam st
dung lién tuc.

Céc chi tiét bang nhwa nhu polyacetal ciing
bi anh hwdng, voi hién twong nit gay vi moé sau
khoang 1.000 gi¢ tiép xuc. Piéu nay lam giam do

167

14

12.5%

121

Giam d§ kin, nguy co ro ri

10

Ty Ié truong né (%)
co

0

Cao & Nguyen

bén co hoc va tudi tho clia bom.

Nhw vay, trong diéu kién khi hau néng am tai
Viét Nam, Honda Vision dé& bj anh hwéng hon do
s dung vat liéu phd bién gia ré (NBR, nhém
thwong), trong khi Toyota Vios cé d6 bén cao hon
nhwng van can theo dai dinh ky.

6.5%

Lao hoa sdm, giam dan hai

NBR (Honda Vision)

FKM (Toyota Vios)

Hinh 7. So sanh d6 trwong né& cla cao su trong nhién liéu E10 sau 500 gio & 40°C
(NBR — Honda Vision: trwong n& 10-15%, giam dd kin va nguy co ro ri; FKM — Toyota Vios: trwong n&
5-8%, a0 héa sém va gidm dan héi)

 —
An moén dién hoa tir

0.02 — 0.04 mm/ndm
Hong sau 2-3 nam

Bom nhién liéu

Polyacetal |

Nurt gay vi moé sau
khoang 1000 gi¢
Giadm do bén co hoc

Hinh 8. So' d& minh hoa sy suy gidm vat liéu trong bom nhién liéu khi st dung E10

5.5. Khuyén nghi vat liéu thay thé

Dé nang cao dd bén hé théng nhién liéu khi
st dung E10, cac giai phap thay thé hoac cai tién
vat liéu dwoc dé xuat nhw sau:

Dé6i véi gioang cao su:

Thay thé NBR bang FKM chét lwong cao
hodc Viton, c6 kha nang chéng truong né va lao
hoa tét hon khi tiép xdc 1au dai véi ethanol.

S& dung |&p phi chdng ethanol (PTFE) trén
bé& mat giodng dé giam 70-80% murc trwong nd,
kéo dai tudi tho vat liéu.

D6i v&i bom nhién liéu:

Thay nhém thwéng bang thép khéng gi 316
hodc nhém anodized, gilp gidm téc d6 &n mon
xubng dwdi 0.01 mm/nam.

Thay polyacetal bang PTFE hodc nylon
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(polyamide), vén cé d6 bén co hoc va kha nang
khang ethanol cao hon.

Bb sung bd loc tach nuwéc trong hé thdng
nhién liéu nham han ché anh hwéng cla ethanol
hat &m, tr d6 gidm 40-50% téc dd an mon dién
hoa.

Cac khuyén nghi nay huwéng dén viéc dam
bdo an toan van hanh lau dai, dac biét trong diéu
kién khi hau nhiét d&i &m nhuw & Viét Nam.

6. Két luan va hwéng nghién ciru tiép theo
6.1. Két luan

Nghién ctru da mdé phéng va phan tich anh
hwéng clha nhién liéu E10 trén hai phwong tién dai
dién 1a Honda Vision va Toyota Vios bang phan
mém Diesel-RK, dbng th&i danh gia kha nang
twong thich vat liéu hé thdng nhién liéu. Cac két
qua chinh gém:

Tiéu hao nhién liéu: tang 3—-4% so véi xang
truyén théng do mat dd nang lwong thap hon.

Phat thai: CO va CO, gidm lan lwot 5-8% va
4-7%; NOXx tang nhe 1-3%; HC &n dinh ho&c gidm
nhe.

Van hanh: xe van hanh 6n dinh trong diéu
kién thwong (25-35 °C), nhwng kha nang khéi
dong lanh dwdi 5 °C bi han ché.

Twong thich véat liéu: ethanol trong E10 gay
trwong nd NBR (10-15%) va FKM (5-8%), dbng
thdi gdy an mon nhdm trong bom nhién liéu (0.02—
0.04 mm/nam). Honda Vision cé nguy co anh
hwédng cao hon Toyota Vios do str dung NBR va
nhém thwong.

Khuyén nghi ky thuat: thay th& NBR bang
FKM hoéc Viton, s&r dung PTFE phl bé mat, thay
nhédm thwdng bang thép khéng gi 316 hoac nhém
anodized, va bd sung bé loc nwéc dé ting do bén
hé théng nhién liéu.

Nhirng két qua nay khang dinh tiém nang cla
E10 trong gidm phat thai CO va CO,, déng thdi chi
ra cac thach thirc vé tiéu hao nhién liéu va do bén
vat liéu.

6.2. Dé xuat va hwéng nghién clru twong lai

Dé tang dd tin cay va tinh ng dung, can:

Thir nghiém thyc té trén cad Honda Vision va
Toyota Vios nham déi chiéu két qua mé phéng, dac

Cao & Nguyen

biét vé phat thai NOx va kha nang kh&i déng lanh.

Danh gia do bén dai han cla gioang va bom
nhién liéu (t6i thiéu 1.000 gi¢» van hanh) trong diéu
kién khi hau nhiét d&i am.

Phan tich kinh té — ky thuat vé chi phi thay
thé vat lieu (FKM, PTFE, thép khong gi) dé xem xét
kha nang ap dung dai tra trong san xuét.
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