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NGHIEN C’U THU NGHIEM BEN PONG CO XANG
SU’ DUNG XANG SINH HOC E10

DURABILITY TESTING FOR GASOLINE ENGINE FUELED BY GASOHOL E10

Nguyén Khanh Tung', Pham Hiiu Tuyén? Lé Anh Tuin’
'Cuc Ung dung va Phat trién Cong nghé, B Khoa hoc va Cong nghé Viét Nam
’Truong Pai hoc Bach khoa Ha Noi.

TOM TAT

Mot trong nhiing bién phdp gidm sy phu thudc vao nding lugng héa thach va giam phdt thdi ti
phuiong tién giao thong la sit dung cdc ngudn nhién liéu sinh hoc cé khd ndng tdi tao va than thién v6i mo
truong. O Viét Nam, xdang sinh hoc v6i 5% con ethanol (E5) da dugc khuyén khich sit dung. Nham nan,
cao hon nita khd néng thay thé ciia con, cdn tiép tuc nghién citu va ting dung xdng sinh hoc c6 ty I¢ cor
cao hon. Bai bdo nay, trinh bay két qud ddnh gid dnh hudng clia xdng sinh hoc cé ty ¢ con 10% (E10) td
tinh ndng kinh té, ky thudt va do mon mot so chi tiét chinh ciia dong cd xdng. Thii nghiém thiic hién trés
¢d s6 so sdnh doi chiing hai dong co st dung xdng RON92 thong thudng va xdng E10 vdi thoi gian cha
bén 300 gid & ché do 25k W/3000 vong/phuit.

T khéa: Nhién liéu thay thé, xdng sinh hoc E10, tinh ning dong co, do bén dong co.
ABSTRACT

Utilization of alternative fuels which are renewable and environmentally friendly is possible t
reduce the dependence on fossil energy and emissions from transport means. In Vietnam, ethanol/gasolin
blend with 5% ethanol (E5) has been encouraged to use on gasoline vehicles. In order to improve the abil
ity to substitute for gasoline, blends with higher percentage of ethanol should be studied and applied. Thi
paper presents the impact of ethanol/gasoline blend with 10% ethanol (E10) on gasoline engine in term ¢
engine performance and wear of some main components. Based on the comparative method, the durabii
ity test was carried out with two gasoline engines fueled by conventional gasoline and E10, operated ¢
25kW/3000 rpm in 300 hours.

Keywords: Alternative fuel, gasohol E10, engine performance, engine durability.
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1. GIOI THIEU

Mot trong nhiing bién phép giam su phu
thudc vao nang lugng hoa thach va gidm phat
thai tii phuong tién giao thdng la st dung cac
ngudn nhién liéu thay thé c6 kha néing tai tao
va than thién v6i moéi trudng. Cac ngudn nhién
liéu nhu v4y gom khi thién nhién (CNG, LNG),
khi héa long (LPG), hydro, diesel sinh hoc, xing
sinh hoc... Trong d6, xang sinh hoc c¢6 nhiéu
tiém ndng va dé Ung dung hon ca. Xing sinh
hoc la hén hgp cia xdng thong thudng c6 ngudn
goc dau mo va con ethanol theo ty 1é nhit dinh
nhu 95% xdng/5% con (E5), 90% xdng/10% con
(E10)...Hién nay, nhiéu nudc trén thé gigi da st
dung xang sinh hoc cho phuong tién giao thong,
dién hinh nhu Hoa Ky (E10), Brazil (E20), Thai
Lan (E10)...Nhiéu nghién ctiu cho th4y xdng sinh
hoc v6i ty 1€ con t6i 20% (E20) khong anh hudng
dén tinh nang kinh t€ ky thuat dong co trong khi
gitp gidm dang k& thanh phin phét thai HC va
CO, mdc du xu hudng thay d6i ctia thanh phan
NOx khéc nhau tuy thudc vao tling nghién ctu
cu thé [4,5,8]. Danh gia vé kha ning tuong thich
vat liéu doi véi xang sinh hoc E10 va d6 bén dong
co véi E5 cling cho thdy khong khac biét nhiéu
so v6i khi st dung xidng thong thuong [3,7]. Viét
Nam la nuéc nong nghiép nén c6 tiém ning 16n
v€ ngudn nguyén liéu san xudt nhién liéu con eth-
anol. D€ phat huy thé manh d6, Chinh phu da phé
duyét D€ an phat trién nhién liéu sinh hoc dén
nam 2015, tim nhin dén nam 2025 [1]. Lo trinh
ap dung nhién liéu sinh hoc ciing da dugc ban
hanh vao cudi nam 2012, theo d6 xdng E5 dugc
st dung trén toan qudéc vao nim 2015 va xang
E10 vao ndm 2017 [2]. D6i v6i xdng sinh hoc E10,
bén canh nhiing danh gia vé tinh ning kinh t&€ ky
thudt can thuc hién nghién ctu anh huéng cta
nhién liéu t6i do bén dong co. Bai béo trinh bay
két qua danh gid anh hudng ctia xing sinh hoc cé
ty 1é con 10% (E10) t6i tinh nang kinh té, ky thuét
va do mon mot s6 chi ti€t chinh cta dong co xing
0 t6. Thu nghiém thyc hién trén co s& so sdnh d6i
chiing hai dong co sti dung xang RON92 thong
thudng va xang E10 véi thai gian chay bén 300
gio 6 ché do toc do 3000 vong/phut, 25kW (75%

tai).
2. THIET LAP THU NGHIEM

2.1. Trang thiét bi thii nghiém

Céc thong s6 kinh té ky thuat ctia dong co
dugc xac dinh trén bang thi dong luc hoc APA
100 (Hinh 1). Phanh thit dong cd APA100 1a loai
phanh dién hoat dong dugc & hai ché do: dong
co dién va mdy phat dién. Phanh thu dugc dong
co c6 cong sudt téi 220kW, t6c do quay t6i da 1a
8000 vong/phut. O ché d dong co dién, bang thi
sé kéo dong co, thuc hién qud trinh chay ra nguéi
hoic khéi dong dong co. O ché do phanh, bang
thii sé tao tai cin bang v6i cong sudt clia dong
CO phat ra, tii d6 xac dinh dugc cic thong s co
ban ctia dong co nhu cong sudt, mémen, sudt tiéu
hao nhién liéu...Ngoai ra, phanh dién c6 thé mo
phéng sy hoat dong ctia dong co khi dugc lap trén
0 td dé€ kiém tra cac tinh ning ctia 6 t6 sau khi
dugc 1ap rap nhu qua trinh ting tdc, qué trinh
doéng, mé ly hop, vao s6, ra s6 sao cho phu hgp
nhit... M6 phong 6 t6 chay theo cdc chu trinh thu,
lay khi thai d€ phén tich ndng do céc chét doc hai
(CO, CO,, NOx, HC, PM). Diéu kién nhiét d6 caa
dong co (nhiét d6 nuGe lam mat, nhiét do ddu boi
tron) dugc diéu chinh chinh xac bdi cic bo diéu
chinh nhiét d6 nudc lam mat va bd diéu chinh
nhiét d6 ddu boi tron. Vi tri cung cdp nhién liéu
dugc diéu khién boi bo kéo ga tu dong THA100.
Can nhién liéu AVL Fuel Balance 733 xic dinh
lugng tiéu hao nhién liéu theo phuong phap khdi
lugng.

2.2. Dong co thi nghiém

Thti nghiém dugc thuc hién trén hai dong
co ctia hing Toyota, mot dong co chay véi xing
RON92 thong thuong va mot dong co chay véi
xang E10. Trudc khi tién hanh tht nghiém, hai
dong co dugc bao dudng va dai tu toan bo nhim
ddm bdo tinh trang dong co t6t va tuong tu nhau.
Céc thong s6 chinh ctia dong co dugc thé hién
trong Bang 1.
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Hinh 1. So do6 hé thong thii nghiém.

Bdng 1. Théng s0 ky thudt ctia dong co thi nghi¢m

Dic diém Thong s6 ky thuét
Toyota 4A

4 ky, 4 xylanh, théng hang,
lam mat bang nudc

Ky hiéu

Loai dong co

Dung tich toan bo 1587 cm’

DPudng kinh va hanh trinh 81,0mm x 76,9mm
piston

Ty s6 nén 9,5

Cong suét dinh mtc 67kW/6.000v/pht
Mo men cuc dai 95Nm/3.600v/phtt
Hé théng nhién liéu Ché hoa khi

2.3. Nhién liéu thu nghiém

Nhién liéu thti nghiém gém xdng RON92
thong thudng va xdng sinh hoc E10. Xang E10 1a
hén hgp gdm 90% xidng RON 92 va 10% con ethanol
theo ty 1é thé tich cung v6i mot lugng rat nhoé cac
chit phu gia nhdm bao dam tinh chét nhién li¢u
khong thay d6i trong qué trinh bao quén. Tinh
chat ctia hai loai nhién liéu thi nghiém dugc dua
ra trong Bang 2.

Bdng 2. Mot s6 tinh chdt chinh ciia nhién liéu thi nghiém

Tinh chat Xang RON92 E10

Diém s6i dau 38,9 39,1

Nggf—t t, 53,6 51
chung . 93,6 73,8
gt 158,6 161,6

(OC) t90 > )
Diém s6i cudi 180 185,5

Tri s6 Octan 92,4 94,4
Ap sudt hoi Reid (kPa) 60,46 70,46
Ham lugng luu huynh (ppm) 215 215

<
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Ham lugng hydrocacbon 31,6 27,8
thom (%)

Ham lugng Oxy (wt%) 0 3,93
Khéi lugng riéng ¢ 15°C (kg/ | 0,73 0,740
lit)

2.4. Quy trinh va ché d¢ thi nghiém

Tht nghiém dugc thuc hién trén co sd so
sanh d6i ching muc do thay ddi thong s6 kinh
té€, ky thuat va hao mon cac chi tiét chinh cta
hai dong co chay v6i xang RON92 va xang sinh
hoc E10 sau thdi gian chay bén 300 gio (Hinh 2).
Ché d¢ chay bén dugc giti 6n dinh & téc do 3000
v/phut va cong sudt 25kW (75% tai). Quy déi
thoi gian tht nghiém bén dong co tuong duong
khoéng 24.000 km xe chay trén duong.

r

1. Thdo ddng co, do kich thwoe xvlanh, piston,

Déng co chav nhién lidu
xdng RON92

Déng co chav nhién liéu
xang E10

xécmang, truc khuvu

l

2. Chav on dinh trong 2 gic
Do cdc thong so kinh té, k¥ thuat dong co theo
duong ddc tinh ngoai
Do dp suit nén

|

3. Chay bén dang co trong 300 gity
Che 48 23kW (73% tai) & 3000 vong phut
Thav dau sau moi 30 gio

l

4. Thuc hién do lai theo cac noi dung 2.1 |

{ 5. Danh gif kée qui
Hinh 2. Quy trinh thi nghiém bén.

* S§3 (Thang 3 nam 2013)



\

NGHIEN CUU - TRAO PO

3. KET QUA VA THAO LUAN

3.1. Danh gia cong sudt, suit tiéu hao nhién liéu
va ap suat nén

Két qua do cho thay su thay d6i vé mo-
men, cong sudt doi véi hai dong co la tuong duong
nhau (Hinh 3,4). Mémen cuc dai sau chay bén véi
xang RON92 gidm 5,3% va v6i E10 giam 5,9%.
Tinh trung binh trén toan dai t6c d6 do, cong suét
va momen dong co sau chay bén gidm 6,05% véi
RON92 va 6,68% véi E10. Su suy giam nay la do
cac chi ti€t bi hao mon, khe hé gitia cic chi tiét
tang lén, tang luong khi lot cacte.
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Hinh 3. Momen va cong sudt dong co chay RON92
trudc (TCB) va sau chay bén (SCB).
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Hinh 4. Momen va cong sudt dong co chay xdng E10
trudc (TCB) va sau chay bén (SCB).

Do cong sudt gidm nén sudt tiéu hao
nhién liéu trong ca hai truong hgp déu ting lén
(Hinh 5,6). V6i dong co st dung xing RON92,
suat tiéu hao nhién liéu tang 7,5% va véi xidng E10
la 8,18%. Cac két qua trén c6 xu huéng phu hgp
v6i nghién ctiu thit nghiém bén thyc hién trén xe

may [6], tuy nhién, mtc d¢ thay ddi trong nghién
ctu nay l6n hon do thai gian chay bén lau hon va
loai dong co khac nhau.
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Hinh 5. Sudt tiéu hao nhién liéu dong co chay RON92
trudc va sau chay bén.
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Hinh 6. Sudt tiéu hao nhién liéu dong co chay E10
trudc va sau chay bén.

3000 3500

bé danh gid mic do kin khit ctia nhém
chi tiét bao kin budng chay, ap sudt cudi ky nén
ctia cac xylanh dugc do va so sanh trudc va sau
chay bén (Hinh 7).
14.6

a 145
£ 144

wTrirde chay bén @Sau chay bén

Xilanh 1
RONG?

Xilanh 2
RONG?

Xlanh4 Xlanh1 Xlanh2 Xlanh3 Xilanh4
RONG? F10 F10 F1o F10

Xilanh 3
RONG2

Hinh 7. Ap sudt nén ciia 2 dong co trudc va sau chay bén.

Ap suit nén ctia hai dong co déu giam sau
thoi gian chay bén, tuy nhién, mic do gidm trong*®
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trudng hop st dung E10 cao hon so v6i xing RON
92. Trung binh d6i véi tat ca cac xylanh, ap suit nén
gidm 2,65% v6i dong co st dung xang RON92 va
giam 3,34% vai E10. Két qua giam ap suat nén nay la
mot trong nhiing nguyén chinh lam gidm cong sudt
va tdng sudt tiéu hao nhién liéu nhu trinh bay & trén.

3.2. Danh gia mitic 40 hao mon céc chi tiét chinh

Céc chi tiét chinh trong hai dong co gom
xylanh, piston va xécméng dugc thay mdi va truc
khuyu dugc gia cong lai d€ c6 kich thudc ban dau
nhu nhau.

a) Chi tiét xylanh va piston

Két qua do sau chay bén cho thdy hao mon
céc chi tiét xylanh va piston trong truong hgp dong
ca sti dung E10 16n hon so véi xang RON92 (Hinh
8). Bién dang mon xylanh ctia hai dong co phtt hop
v6i quy luat hao mon binh thudng, vi tri mon nhiéu
& ving diém chét trén tai vi tri xécmang khi tha
nhit. Lugng mon 16n nhét cta dong co chay E10
§ xylanh 2 va 4 1a 0,03mm va nhé nhét § xylanh 1
va 3 1a 0,025mm, trong khi v6i dong co chay xang
RON92 luigng mon 16n nhat thudc xylanh 3 la 0,025
mm va cac xylanh con lai1a 0,02 mm. D6i véi chi tiét
piston, hao mon cht yéu & phan dan huéng vi day la
noi ma st tryc tiép véi thanh xylanh. Sau chay bén
lugng mon trung binh ctia piston dong co st dung
nhién liéu E101a 0,122mm, trong khi lugng mon véi
xang RON92 la 0,103mm. Lugng mon 16n hon cta
chi tiét piston va xylanh dong co véi xdng E10 c6 the
12 do lugng axit nhe trong khi chdy ctia E10 16n hon
s0 v6i RON92 nén gy an mon chi tiét16n hon, dong
thoi giam kha ning boi tron ctia dau.

0.14
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50:}2 Lxmg mén mung bmh cia xstanh —
= 2 Lyong mon tunz binh cia piston o
= i
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= %
20.08 .
=
.é 0.08 7
£0.04
X o2
20.02
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Xang RONGZ

Hinh 8. So sdnh lugng mon trung binh ciia xylanh
va piston sau chay bén.

b) Chi tiét xécmdng

Mbi b xécming, gom c6 2 xécmdng khi va 1
xécmang dau, duge xac dinh khéi lugng va kich thudc
khe hé miéng. Sau chay bén kich thudc khe hd miéng
cic xécming cta hai dong co hau nhu khong thay doi.
Khoéi lugng xécmang ctia dong co chay xang RON92
giti nguyén, tuy nhién cé sy thay d6i nhé & dong co
chay E10 véi gid tri gidm l6n nhdt 13 4% & xécméng
khi thit nhit cta xylanh thtt 4 (khoi lugng 7,7gam,
gidm 0,3 gam), mc giam trung binh cta cdc xécming
khi thi nhat [a 2%.

¢) Chi tiét truc khuyu

Truc khuyu dugc tién hanh do tai cac c6
chinh va c6 bién, mdi c6 do tai 3 vi tri doc theo c6
truc va moi vi tri do theo hai phuong vudng goc nhau.
Két qua do cho thdy mon xudt hién cha yéu & c6 bién
vi chiu luc 16n va khong déu, d6i véi 6 truc chinh
lugng mon nho va déu hon. C6 bién truc khuyu dong
co stt dung E10 mon nhiéu hon dong co st dung xdng
RON92 trung binh khoang 0,005mm (Hinh 9). C6 thé
gidi thich diéu nay la do chat lugng qua trinh chdy ctia
E10 t6t hon RON92 vi kha nang bay hoi ctia E10 t6t
hon.

® Lipgng mon tung bink o0 bién_RONH2

g bink ¢ t‘mnmf  [+]

i

Cébisn 3 Cabidn 4

CaHbitn 1 O ey 2

Hinh 9. Lugng mon trung binh ciia cdc co bién
sau chay bén.

3. KET LUAN

Két qua thi nghiém da danh gia dugc anh
hudng cta xéng sinh hoc E10 t6i do bén dong co xang
0 to sau thoi gian chay bén 300 gio trén bang thi. Sy
suy gidm cdc thong s6 moémen, sudt tiéu hao nhién
liéu, ap sudt nén va do mon céc chi tiét xylanh, piston.
xécming, truc khuyu ctia dong co st dung E10 tuén
theo quy luat thong thudng. Mac dit miic do suy giam
nay l6n hon truong hop st dung xang RON92, tuy
nhién sy chénh léch la khong nhiéu. Nhu vay, cling
v4i cac nghién ctiu trude day, két qua nay cho thay
c6 thé st dung xdng E10 trén dong co xang dang luu
hanh nhung cin chd y rit ngan thoi gian kiém tra bac
dudng d€ ddm bao va nang cao do bén dong co. %
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