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Anh hwéng ctia hdén hop nhién liéu 2,5-dimethylfuran-diesel t&i hiéu suit va phat
thai dong co diesel

Effect of 2,5-dimethylfuran-diesel blends on the performance and emissions
characteristics diesel engines
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TOM TAT

Bai bdo nay trinh bay nghién ctru d&nh hwdng ctia phdi tron 2,5-dimethylfuran (DMF)
vao nhién liéu diesel dén hiéu suit va phat thai ctia dong co diesel. D6i twgng nghién
ctru 1a déng co diesel hang ning Hyundai D6AC. Nhién liéu nghién ciru gom diesel
nguyén chit va cic pha tron DMF theo thé tich & cac ty 1& 10%, 20%, 30% twong Gng
v&i DMF10, DMF20, DMF30. Qué trinh mé phéng dwoc thuc hién bing phin mém AVL
BOOST. K&t qua cho thiy khi ty 1é DMF ting thi cong suit giam lan lwot 2,37%, 4,75%,
7,16% va m6 men xodn giam 2,39%, 4,77%, 7,18%, ddng th&i mikc tiéu hao nhién liéu
tang 2,22%, 4,71%, 7,38%. Ngoai ra, lwgng phat thai CO giam 9,05%, 15,82%, 19,90%
va bo héng giam 3,6%, 11,49%, 20,72%, trong khi NOx ting dang ké Ian lwot 46,39%,
92,88%, 140,25% twong &ng véi cac mire pha tron DMF.
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ABSTRACT

This paper investigates the effects of blending 2,5-dimethylfuran (DMF) with diesel fuel
on the performance and emissions of a heavy-duty Hyundai D6AC diesel engine. The
fuels studied include pure diesel and DMF-diesel blends with volumetric ratios of 10%,
20%, 30%, denoted as DMF10, DMF20, DMF30, respectively. Simulated using AVL
BOOST software. The results indicate that increasing DMF content leads to reductions
in engine power by 2.37%, 4.75%, 7.16%, and torque by 2.39%, 4.77%, 7.18%.
Conversely, brake specific fuel consumption increases by 2.22%, 4.71%, 7.38%. In
terms of emissions, CO decreases by 9.05%, 15.82%, 19.90%, and soot by 3.6%,
11.49%, 20.72%, while NOx emissions increase significantly by 46.39%, 92.88%,
140.25%, corresponding to the DMF blending levels.

1. batvan dé

Sw can kiét ngay cang gia ting cia cac ngudn
nhién liéu héa thach, ciing vé&i dién bién dang bao

déng cta hién twong néng 1én toan cau, da nhan
manh tinh cip thiét clia viéc caich mang h6a mang
lwéi cung cap nang lwong ddc biét 1a trong linh vuc
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giao thong van tai. Trong nhitng nim gan day, cic nd
lwc nghién ctru da tap trung manh mé vao viéc phat
trién va khai thac cac loai nhién liéu thay thé c6 nguon
gdc tir sinh khéi tai tao. Trong s6 d6, nhién liéu sinh
hoc (NLSH) néi 1én nhw mot thanh phan then chot
trong 16 trinh hwéng téi cic giai phap nang lwong bén
vitng. Pdc biét, ethanol dwrgc xem la mot trong nhirng
NLSH dwgrc st dung rong rai nhit nho ngubn goc tai
tao, chi sd dc tan cao va cac dic tinh chay thuan loi,
khién né phu hop véi cac dong co dét trong [1]. Tuy
nhién, ethanol van ton tai mot s6 han ché dang ké khi
dwoc str dung trong déng co diesel. Cu thé, ethanol c6
chi s8 xé tan thip, ty trong thap va dé hiat Am tir moi
tredng, lam suy giam tinh 6n dinh trong lwu trir va
phéan phdi nhién liéu. Ngoai ra, viéc mé rong san xuit
ethanol & quy mé 16n 1a khéng thé do han ché vé dién
tich canh tac va anh hwdng an ninh lwong thuec [2].

V&i nhitng tién bo trong nghién ctru NLSH, cac
nhién liéu nhw 2,5-dimethylfuran (DMF) dwgc xac
dinh la &ng vién tiém nang hon trong dong co diesel
so véi ethanol. DMF s& hitu mét s6 dac tinh ly héa
vwot troi, bao gobm kha ndng khong tan trong nwérc,
d6 hoa tan cao trong nhién liéu goc hydrocacbon, mat
dd nang lwong 16m hon (30 MJ /L so véi 26,9 M]/L ca
ethanol), ty trong cao hon (889,7kg/m® voi
789 kg/m?) va ham lwong hydrocacbon cao hon so
véi ethanol. Ngoai ra, nhiét do soi cao (93°C so véi
78,4°C) ciia DMF gitip gidm hién twong bay hoi trong
qua trinh vin chuyén va lwu trix. Nho nhirng wu diém
nay, DMF dwoc xem la mot giai phap thay thé day hira
hen trong viéc phat trién NLSH cho dong co diesel [3].

Nhiéu cdng trinh nghién ctru da cé nhirng buwéc
doét pha 1én trong viéc diéu ché DMF thong qua viéc
xuc tac c6 hiéu qua qua trinh chuyén doi glucose va
fructose dé€ tao ra 5-hydroxymethylfurfural (HMF).
Cellulose c6 thé doi  thanh 5-
chloromethylfurfural (CMF) qua qua trinh thiy phan
tao ra DMF hiéu sudt cao [4-7]. Hién nay, nhiéu bai
bao nghién ctu tip trung vao qua trinh dot chay va

chuyén

phat thai cia DMF khi sir dung trong dong co diesel.
Cong trinh [8] da trinh bay nghién ctru vé phat thai ttr
hén hop nhién liéu DMF-diesel dwoc str dung trong
dong co diesel, voi trong tam nghién ctru la phat thai
b6 hong va sy phan bo kich thwéc hat. Két qua nghién
ctru cho thiy, DMF c6 kha nang lam gidm phat thai bo
héng tlir dong co diesel trong mot sd diéu kién vin
hanh nhat dinh, chti yéu nh¢ vao tri s6 xé tan va dac
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tinh oxy hdéa ciia DMF. Tuy nhién, cac nghién ctru &
quy md phong thi nghiém ciing chi ra rang DMF ¢4 xu
hwéng hinh thanh cic tién chit b6 hong thong qua sw
tao thanh cac goc cyclopentadienyl von c6 thé truc
tiép tham gia vao qua trinh phat trién cac hop chit
thom da vong (PAH). Viéc gidm phat thai b6 hong khi
str dung hon hop DMF-diesel trong dong co diesel 1a
két qua cla su twong tac gitra nhiéu yéu t6, bao gom
diéu kién van hanh, dic tinh chay va cac dic tinh ly
héa cta nhién liéu, cling nhw phat thai b6 héng duoc
hinh thanh tir qua trinh chuyén héa nhién liéu trong
budng chay. Trong khi d6, cong trinh [9] da nghién
ctru dic tinh nhién liéu dén cac dic diém cta tia phun
véi hon hop nhién liéu thit nghiém gom DMF, n-
butanol, diesel sinh hoc chiét xuit tir du nanh va
heptan-xang. B6n hén hop pha tron vao diesel
nguyén chat vai 20% hon hop theo thé tich dworc goi
tén lan lwot la DMF20, BD13B7, NH13G7 va
NH16DMF4. Cac diéu kién thir nghiém dworc thiét lap
v&i ap suit dwoc duy tri trong budng chdy & 5 MPa,
ap suit phun dwoc thiét 1ap & 90 MPa, 120 Mpa, 150
MPa va thoi gian kim phun mé la 2,0 ms. Két qua
nghién ctru cho thay, dic tinh cta cac hon hop nhién
liéu c6 anh hwong dén chiéu dai tin phun (STP), cu
thé & 90 MPa, STP ctia BD13B7 va NH13G7 cao hon
DMF20 nguyén nhan la do d6 nhét dong hoc caa
BD13B7 vaNH13G7 cao vakhoilwong riéng thap lam
tang kich thwéc hat nhién liéu va tang van téc phun.
Trong khi d6 STP ciia NH16DMF4 thidp hon DMF20
1a do khéi lwong riéng va an nhiét héa hoi cia DMF
cao hon. O 150 MPa, STP ctia DMF20 cao nhét. Cac
hén hop nhién liéu cling 4nh hwéng dén dién tich
phan b6 nhién liéu trung binh tia phun (ASA), DMF20
c6 ASA 16m nhit 1a do d6 nhét dong hoc DMF thap
gitp cai thién qua trinh pha v tia phun va lam giam
lwc can nito trong qua trinh phun. Ngoai ra, cac hon
hop nay cling &nh hwdng dén dién tich tia phun (SA),
& ap suit thap DMF20 khong mang lai hiéu qua ro rét
trong viéc cai thién dac tinh phun, tuy nhién khi ap
suit tang 1én thi DMF20 lai rit thuén loi, giup cai
thién dang ké sy phat trién khong gian tia phun. Hon
nita, cic hon hop ndy anh huéng dén dwong kinh
trung binh giot nhién liéu (SMD), gia tri dwong kinh
trung binh ctia cdc hon hgp nam trong khoang 16,686
dén 18,148 um. Trong d6 SMD ctia BD13B7 thip
nhat, tiép dén DMF20. Cac tac gia tai cong trinh [10]
da nghién ctru mot co ché phan g cho hon hop gom
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n-heptan/toluen/DMF va cac PAH, bao gbm 78 loai
va 190 phan rng. Co ché nay dé dw doan qué trinh
chay va phat thai ctia dong co diesel str dung hon hop
DMF-diesel. Trwéc tién co ché phan tng ctia DMF
dwoc rat gon bang cac phwong phap gidm co ché
phan tng hda hoc (DRGEP), phwong phap toan hoc
dé phan tich rut gon hé phwong trinh (CSP), phwong
phap xac dinh phan Ung quan trong (ROPA) va
phwong phap phan tich d6 nhay theo nhiét do (TSA).
Sau d6 xay dwng tich hop co ché rit gon DMF véi mo
hinh nhién liéu diesel c6 xét dén qua trinh hinh thanh
PAH. C4c co ché nay tiép tuc dwoc tdi wu héa bang
cach hiéu chinh cic hang s6 t6c do phan tng, tao
thanh co ché rit gon hoan chinh. Két qua mo phong
cho thay, cac dir liéu vé qua trinh chay va phat thai
cia dong co diesel hoan toan phu hgp véi thuc
nghiém.

O Viét Nam, véi didu kién khi hau 6n hoa rat thich
hop trong trot nhw lta, sdn, ngd, mia 1a ngudn nguyén
liéu d6i dao dé san xuit NLSH. Pwoc sw quan tAm va
chi trong rat 1ém ctia Chinh Phu d6i véi NLSH, tinh
hinh nghién cttu va san xuit NLSH & nwéc ta ngay
cang phat trién. Cu thé, Chinh Pht da ban hanh quyét
dinh s6: 177/2007/QD-TTg vé viéc phé duyét dé an
phat trién NLSH dén nam 2015, tim nhin dén nam
2025 [11]. Mot s6 cong trinh nghién ctru vé DMF da
dwoc thyce hién, két qua cda cac nghién ctiru cho thiy
nhiéu mat tich cowc ma DMF mang lai. Cong trinh [12]
da nghién ctru dnh hwdng ctia hon hop nhién liéu 2,5-
dimethylfuran-xdng t&i cac tinh nang kinh t€, ky
thuat ctia dong co. Nghién ctru dwoc thue hién bang
mo phong so6 trén dong co 1NZ-FE, 4 ky, 4 xi lanh,
nhién liéu duoc sir dung 1a DMF theo phan tram thé
tich twong tng 20%, 30%, 40%. K&t qua nghién ctru
cho thay, cong suat dong co gidm khi ty 16 DMF ting,
12 do DMF ¢4 thoi gian chay tré nho hon x3ng lam 4p
sut cuc dai trong xi lanh dién ra sém hon 1am ting
cong suitnén cua déng co. Néu thay déi goc danh Iiva
som thi cong suit va hiéu suat ting. Khi st dung
nhién liéu c6 ty 16 DMF cao thi cin phai diéu chinh goc
danh Itra sém dé khong lam hong dong co cling nhw
cac tinh nang khac. Nghién ctru dac tinh ky thuat va
phat thai khi str dung DMF trén dong co xang [13].
Nghién cttu trén dong co 1NZ-FE, 4 ky, 4 xi lanh,
nhién liéu duoc stir dung véi phan tram DMF theo thé
tich la 10% dén 50%. Két qua nghién ctru cho thay,
lwong phat thai HC va CO gidm khi tang lwong DMF

trong hon hop nhién liéu, ngwoc lai NOx ting. Suat
tiéu hao nhién liéu ting dan khi DMF theo phan tram
thé tich cang 1én, cong suat ciia dong co giam.

Tuy nhién, hién nay rit it cc céng trinh nghién
ctru chirng minh tinh wu viét ctia vé diesel sinh hoc.
Nguyén nhan chinh la do sw han ché vé cong nghé
cling nhw gap khé khan trong lwa chon dong co dé
nghién ctru. Do vay, bai bao nay da tdp trung nghién
ctru md phéng so trén phan mém AVL Boost va mo
phéng dong co diesel sir dung hén hop DMF-diesel.
Két qua thu dwoc dé danh gia anh hwéng cia hdn hop
nhién liéu dén hiéu suit va phat thai ciia dong co so
vGi nhién liéu diesel nguyén chat, cling nhw 1am tién
dé thuc nghiém trén dong co diesel.

C4u trdac phan con lai cda bai bdo dwoc to chire
nhw sau. Phan 2 trinh bay cu thé vé phwong phap
thwc hién. Phan 3 1a cac két qua md phong va phan
tich danh gia qua nhiéu treong hop khac nhau. Cudi
cung, két luan dwoc tom tit tai phin 4.

2. Phwong phap thwc hién

2.1. Co s¢ ly thuyét tinh todn mé phdng qud trinh
chdy trong phdn mém AVL Boost

Qua trinh chay ctia nhién liéu bén trong buéng doét
dwoc 4p dung bang phwong phap nghién ctru can
bing nang lwong, phwong phap nay tuan tha theo
phwong trinh nhiét déng thir nhit cho phép xac dinh
dién bién chay & diém dau va diém cudi ciia qua trinh
chay [14]:

d(meu) _ av  dQr ¢ 40w dmpp
da Cda da da BB* 44 (1)
d dmegy

am; Mme
Z da'hi - Z da .h 'qev-f- dt

Trong do: % 1a bién d6i ndi nang bén trong xi
lanh; p... Z—Z cong chu trinh thwc hién; % nhiét lwong
cap vao (dot chay nhién liéu); Z% ton that nhiét
4MBB t5n that ndi ning do lot khi; m,

da
khéi lwong moi chat bén trong xi lanh; u ndi nang ctia

qua vach; hgp:

hé; pc 4p suat bén trong xi lanh; V thé tich xi lanh; QF
nhiét lvong do nhién liéu cung cap; Qw nhiét lwong

ton that qua vach; a goc quay truc kKhuyu; hgp tri so

d AN A AN \ 2
T;j 5 bién thién khoi lwong dong chay; dm;

enthalpy;

khoi lwong phan tir lwu lwong vao xi lanh; dm,, khoi
lwong phan tl lwu lwong ra khoi xi lanh; h; enthalpy
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ctua khéi lwong vao xi lanh; h, enthalpy ctia khéi
lwong ra khoéi xi lanh; g,,, nhiét héa hoi cia nhién
liéu; f phan tir cia nhiét hoa hoi khi nap vao xi lanh;
m,, lwong nhién liéu hda hoi.

e M0 hinh chay:

béi voi dong co diesel thi mé hinh chay Vibe 2-
zone rit thich hgp d€ mo6 phong khi st dung hon hop
moi chit bén trong xi lanh. M6 hinh chay Vibe 2-zone
chia bubng dot thanh hai viing: viing chay va ving
chwa chay thé hién qua phwong trinh [14]:

dmb Up dVb dQF
da P da T da
dQwp dmy,
- h
de T M dg
dmpg p
h )
BBb ~

(2)

dmuuu _ qu dQWu
da  Pegq da
dmg
Y da
dmgg
—h ,
BB,u da

(3)

Trong do6: b la vung chay; u la ving chwa chay;
” % 1a dong nhiét tir viing chwa chdy dén ving
chay.
e M0 hinh truyén nhiét:
Sw truyén nhiét dén thanh buéng dot tic la dau xi

lanh, piston, 6ng 16t xi lanh dworc tinh toan tir phwong
trinh [14]:

Qwi = Apay,. (T, — Typ) (4)

Trong d6: Qwi la nhiét truyén cho thanh; Aila dién
tich bé mat; aw la hé s6 truyén nhiét; TC 1a nhiét do
khi trong xi lanh; Twi la nhiét d6 thanh.

Hé s6 truyén nhiét (aw) duoc tinh bang mo hinh
Woschni 1978 cho chu trinh 4p suit cao dugc tom tat
nhw sau:

a,, = 130.D702 p28 17053, [Cl_cm

Vp.Teq
2.
pc,l- Vc,l

0,8
- pc,o)]

+C

- (e (5)

Trong dé: C1=2,28+0,308.cu/cm; C2=0,00324
cho dong co DI; C2=0,00622 cho doéng co IDI;
cu=(3,14.D.nd)/60 1a t6c dd quay tron; D 1216 xi lanh;
cm la téc d6 trung binh cua piston; VD 1a chuyén vi
trén moi xi lanh; pc,0 1a 4p suat xi lanh; Tc,1 la nhiét
dé6 trong xi lanh khi déng van nap; pc,1 1a ap suit
trong xi lanh tai thoi di€ém déng van nap.

e M0o hinh phat thai:

Co ché hinh thanh NOy trong AVL Boost dwgc thé
hién qua sau phan tng dwa trén co ché Zeldovich néi
tiéng [14].

CO hinh thanh ttr cAc phan &ng [14]:
CO+0OH=CO;+H (6)
CO+0:=C02+0 (7)

Toc d6 sau cung dé tao thanh CO:

Tco = Ceonst- (11 +12). (1 — ) (8)
Véi: @ = “coact
CCo,equ

B6 héng sinh ra dwa theo co ché Hiroyasu duwoc
xac dinh qua cong thirc [14]:

dms dmgp  dmgoy
de — dy de

(9)

2.2. béng co nghién ctru

Déi twong nghién ciru 1a dong co diesel Hyundai
D6AC dwoc l1ap dit phd bién trén cac dong xe hang
nang, 12 loai dong co 4 ky, bo tri 6 xi lanh thang hang,
c6 trang bi tang ap. Cac thong so ky thuit ctia dong cor
dwoc trinh bay cu thé trong bang 1 [15-16].

Bang 1. Thong sd dong co diesel D6AC.

Thong s6 ky thuit Gia tri
S6 xilanh 6
Dung tich xi lanh (cc) 11.149
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Puwong kinh xi lanh x Hanh trinh

. 130x 140

piston (mm)
Chiéu dai thanh truyén (mm) 220
Ty s6 nén 16,5:1
Thi tw né 1-5-3-6-2-4
Céng suit dinh mirc & 2200 vg/ph

250
(kw)
Mb men xoin cuc dai & 1400 vg/ph 140
(Kgm)

2.3. Nhién liéu nghién ctru

Trong mo hinh moé phoéng, nhién liéu dwoc st
dung gom diesel nguyén chit va hon hop nhién liéu
DMF-diesel véi cac ty 1é phdi tron DMF lan lwot la
10%, 20%, 30% theo phan tram thé tich, v&i tén goi
twong rng DMF10, DMF20, DMF30. Tinh chat ly hoa
va thanh phan héa hoc ctia nhién liéu diesel va DMF
dugrc trinh bay trong bang 2 [17].

Bang 2. Pic tinh nhién liéu diesel va DMF.

Théng s6 DMF Diesel
Cong thirc phan tr CesHsO C10-Cas
Tri s6 xé tan 9 40-45
Piém sbi (°C) 93 282-338
Nhiét tri thap (M]/kg) 337 42,8
An nhiét héa hoi (K /kg) 389 270-301
Nhiét do tw béc chay (°C) 286 246
Ty 18 A/F 10,72 14,3
Mit dd chit léong & 20°C 8897 326
(kg/m?)
Ham lwong oxy (%) 16,7 -
Mat d6 nang lwong (M]/L) 30 40,3
Thoéng sd DMF Diesel

2.4. Xdy dwng mé hinh mé phdng

Chon phin tir
diém do

l

K&t néi cac
phan tir

Nhip liéu cho
phin tiv

Chon phin tir
cho mé hinh

Chon déng co
cin mé phéng

\If—ﬁ

Higu chinh
mé hinh

5%

Sai 58 < 5%

Hoan thanh
md hinh

Hinh 1. Xy dwng m6 hinh m6 phdng trong AVL Boost.

M6 hinh mo phéng dong co diesel dwoc xay dung
trong phan mém AVL Boost dya trén cdu hinh dong
co thyee té, vdi cac thong s6 ky thuit dau vao dwoc thu
thap tir tai liéu do nha san xuit cong bo. Quy trinh
thiét 14p mo hinh dwoc minh hoa trong hinh 1. Cac
phan t&r mé phong dwoc lwa chon phu hop dé dam
bdo mé hinh phan anh chinh xac ciu tric va nguyén
ly 1am viéc ciia déng co Hyundai D6AC, nhuw thé hién
trong hinh 2. Két qua mo phong vé hiéu suit va phat
thai dwoc so sanh véi dir liéu thuc té dwoc cong bo
b&i nha san xuit nham danh gia do tin cdy cia mo
hinh. Qua trinh hiéu chinh dwoc thuc hién l1ap lai véi
cac thong s6 mé phong quan trong cho dén khi sai s6
gitra két qua mé phong va dit liéu thwc té€ nhé hon
5%.

E1

Q PL1
| % |

MP2
(w3
N

F 1N

Hinh 2. M6 hinh dgng co diesel D6AC.

Két qua mé phdong & hinh 3 cho thay, & ché do toan
tai, trén toan dai téc do dong co, cong suit sai 1éch
0,18%, md men xoan sai léch 0,30%, mirc tiéu hao
nhién liéu sai 1éch 2,95% so v&i mo hinh thuyee té. Cac
sai léch ctia cac két qua déu nho hon 5%, diéu do6 cho
thdy mé hinh tin cy dap &ng cac yéu ciu cho cac
nghién ctru mé phdong tiép theo.
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3. Két qua nghién ciru

Nghién ctru tién hanh mé phdéng dong co D6AC
khi str dung nhién liéu diesel va cac phdi tron DMF-
diesel, sit dung m6 hinh mot chiéu trong AVL Boost.
Ty 1é khong khi/nhién liéu trong ca hai trwong hop
dwoc gia dinh dong nhit véi hé s6 dw lwong khong
khi A= 1. Khac biét duy nhit trong mé hinh la ty 1é
DMF pha trdn, trong khi cic diéu kién dau vao khac
dworc gitr c6 dinh. M6 phong dwoc thuc hién tai 100%
tai, tbc do dong co tir 1000 vong/phut dén 2200
vong/phut dé so sdnh hiéu suat va phat thai ctia déng
co.

3.1. Anh huéng ctia hdn hop nhién liéu DMF-diesel
t&i hiéu sudt cia déng co
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Hinh 4. Cong suit dong co khi str dung hén hop nhién
liéu DMF-diesel & 100% tai.

Theo két qua trong do thi hinh 4, cong suat cua
dong co giam dan khi cé swhién dién ctia DMF. Cu thé,
ing v&i nhién liéu DMF10, DMF20, DMF30 thi cong
suit dong co giam 2,37%, 4,75%, 7,16% so v&i nhién
liéu diesel nguyén chat. biéu nay ly giai la do DMF cd
gia tri nhiét tri thip nhé hon diesel, viéc pha tron
DMF véi diesel 1am gidm nhiét tri trung binh ctia hon
hop nhién liéu. Hé qua 1a téng nang lwong téa ra
trong moi chu trinh chdy ciing suy giam dan dén ap
sudt dinh trong budng dot va céng co hoc giam, mac
du ty 1& hoa khi van dwoc duy tri & mic ly twdng. Mic
khac, trong DMF c6 chira nguyén tir O, trong ciu tric
phan tit, khi dwoc pha tron vao diesel lwong oxy noi
tai ting 1én anh hwdng dén ty 16 khong khi/nhién liéu
hiéu dung. Diéu nay khién hén hop tré nén giau oxy
ndi tai, tr d6 lam gidm mat d6 nang lwong cuia ving
chay va anh hwdng dén hiéu suat dot chay. Hon nira,

do6 nhét dong hoc, mat do nang lwong va nhiét do soi
ctia DMF thép hon diesel lam thay d6i qua trinh phan
b6 nhién liéu trong budéng chay lam gidm cong suit
daura.
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Hinh 5. M6 men xoin dong co khi stt dung hdn hop
nhién liéu DMF-diesel & 100% tai.

D0 thi hinh 5, trinh bay mé men xoan déng co thay
ddi khi c6 sw hién dién cia DMF, md men xoan gidm
trung binh 2,39%, 4,77%, 7,18% (ng v&i moi hon
hop nhién lidu DMF10, DMF20, DMF30. Vi cong suét
dong co gidm nén md men xoan ciing gidm theo, diéu
nay la hop ly.
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Hinh 6. Mitc tiéu hao nhién liéu khi st dung hén hop
nhién liéu DMF-diesel & 100% tai.

Twong tw, hinh 6 trinh bay mitrc tiéu hao nhién liéu
clia dong co khi st dung hon hop nhién liéu DMF-
diesel. Khi tang ty lé thay thé DMF thi mtc tiéu hao
nhién liéu tang twong trng 2,22% (DMF10), 4,71%
(DMF20), 7,38% (DMF30). Giai thich cho diéu nay la
vi DMF c6 ap sudt hoi cao hon va nhiét dé soi thip
hon diesel dan dén qua trinh bay hoi s¢m va khong
dbng déu trong budng chdy. Sw khéng dong nhat cuc
b6 ctia hdn hop khong khi/nhién liéu gdy mAit 6n dinh
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qua trinh chdy, lam mét phan nhién liéu chay khéng
hoan toan, lam gidm hiéu suit chay va ting mic tiéu
hao nhién liéu. Bén canh d6, sw khac biét vé tinh chat
phan &ng va do nhay nhiét do giira DMF va diesel lam
chim tién trinh chay lam gidm hiéu suit nhiét. Do sw
khac biét trong dac tinh bay hoi va ciu tric phan t,
lam gidm hiéu qua truyén nhiét c6 ich sang piston
dan dén suy giam hiéu sut chi thi, budc phai ting
nhién liéu dé duy tri cong suit dau ra. Ngoai ra, khi
cong suat dau ra gidm, ty 1& ton that ma sat trén tong
cong suit tang 1én, giy suy giam hiéu suit tong thé va
tiép tuc lam gia ting mirc tiéu hao nhién liéu.

3.2. Anh huéng ctia hdén hop nhién liéu DMF-diesel
téi ham lwong phdt thdi ctia dong co
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Hinh 7. Phat thai NOx & 100% tai.

Phat thai NO, sinh ra trong diéu kién hon hop
nhién liéu va khong khi qua nghéo, nhiét do khi nap
va qua trinh dét chay cao lam ting lwong phat thai
NO,. Trong hinh 7, ham lwong phat thai NOy tang cu
thé 1a 46,39%, 92,88%, 140,25% twong Ung v&i
nhién liéu DMF10, DMF20, DMF30. Nguyén nhan dan
dén két qua nay la do DMF c6 chi s6 xé tan thip va
nhiét tri cao, do d6 qua trinh chay c6 xu hwéng bat
dau muén hon so véi diesel, khién phan 1én qua trinh
chay dién ra gan diém chét trén, 1am ting nhiét do
dinh trong bubng chay, tir d6 thic ddy co ché hinh
thanh NO,. Ngoai ra, DMF c¢6 déc tinh bay hoi t6t hon
diesel, giup cai thién kha nang hoa tron nhién
liéu/khong khi, dan dén qua trinh chay dong déu va
hoan toan hon, lam mé rong vung nhiét do cao trong
buodng chay, tiép tuc tao diéu kién thuén loi cho sw gia
tang phat thai NO,.
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Hinh 8. Phat thai b6 hong & 100% tai.

B0 hdng 1a chat gdy 6 nhiém dic biét trong khi thai
déng co diesel, qua trinh chay khuéch tan trong dong
co diesel rat thuén loi cho s hinh thanh b6 héng. Tuy
nhién, v&i ddng co str dung hon hop nhién liéu DMF-
diesel, lwong phat thai b6 hong da gidm do chi s6 xé
tan cia DMF thdp hon diesel, sé kéo dai thoi gian chay
tré cho phép hdon hop nhién liéu/khong khi c6 thém
thoi gian d€ hoa tron trudc khi qua trinh chay bat
dau. Giai doan chay trén trwdre dai hon gitp gidm cac
vung chay giau nhién liéu, tir d6 han ché sy hinh
thanh bd héng. Ngoai ra, trong thanh phan hén hop
nhién liéu DMF-diesel c6 phan tir oxy gitip qua trinh
oxy héa bo hong dién ra triét d€ hon. Bén canh d6, strc
cang bé mat va do nhét dong hoc cia DMF thap hon
diesel cai thién qua trinh phun va tao swong, gitp
tang cuwdomg sw dong déu clia hon hop va gidm sw xuat
hién ctia cac viing nghéo oxy, vén la diéu kién chinh
dan dén sw hinh thanh bd hdéng. Két qua cho thiy
trong hinh 8, b6 héng gidm trung binh 3,6%
(DMF10), 11,49% (DMF20), 20,72% (DMF30).
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Hinh 9. Phat thai CO & 100% tai.

Daéi véi phat thai CO, qua trinh dét chay khong
hoan toan hon hop nhién liéu sé tao ra CO. Khi dong
co str dung hon hop nhién liéu DMF-diesel phat thai
CO sé giam, nguyén nhan la do ham lwong oxy cé
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trong hon hop nhién liéu 1am giam cac viing thiéu oxy
trong budng dét, thic day qua trinh chay triét dé hon
dan dén giam CO. Bén canh d6, ham lwong thanh
phan hydrocacbon trong hon hop nhién liéu ciling
thap hon so véi diesel cling gép phan lam giam sw
hinh thanh CO trong khi thai. Trong hinh 9, lwong
phat thai CO gidm trung binh 9,05%, 15,82%, 19,90%
twong ng v&i nhién liéu DMF10, DMF20, DMF30.

4. Két luan

Két qua nghién ctru cho thay, khi b sung ty 1é
DMF vao hon hop nhién liéu da c6 sw anh hwdng nhat
dinh t6i hiéu suit va phat thai ctia ddng co diesel. Vi
hén hop nhién liéu DMF10, DMF20, DMF30 thi cong
suit, md men xoan dong co gidm va sudt tiéu hao
nhién liéu ctia dong co tang. Mirc thay doi cang ro rét
hon khi ham lwgng DMF trong hén hop cang 16m.
Chat lwgng khi thai ra ngoai méi trwong da dworc cai
thién thong qua két qua cda lwong phat thai CO va b
héng gidm khi st dung hon hop nhién liéu so véi
diesel. Mat khac, lwong phat thai NOx ting. DE cai
thién cac gia tri chwa phtu hop cho dong co diesel khi
stt dung hon hop nhién liéu DMF-diesel cAn nghién
ctru thém mot s6 chit phu gia khac dé phoi tron vao
hén hop nhién liéu hodc lwa chon thdi diém phun ctia
gbc phun sém ciing nhw 4p suat phun hén hop nhién
liéu vao bén trong budng dét phtthop. Két qua nghién
ctru thu dwoc thong qua mo phong trén phian mém
may tinh, vi viy trong cac nghién ctru ti€p theo nhém
tac gia sé tién hanh thuc nghiém nham déi chiéu va
kiém chirng do chinh xac ciia mé hinh mé phong so
voi dir liéu thuece té.
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