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TOM TAT

Bai bao nay trinh bay két qua nghién cu md phdng danh gia anh hudng clia ap sudt phun dén tinh ndng ky thudt va phat thai cia dong co & ché d6 toan tai khi
chuyén di dong co diesel sang st dung luGng nhién liéu diesel/ethanol. Dong co diesel ban dau la dong co D4BB véi hé thdng nhién liéu diesel diéu khién co khi dung
loai bom cao dp phan phdi VE. Nhém tac gid thuc hién mo phong véi cac ap sudt phun la 220bar, 170bar va 150bar khi st dung nhién liéu diesel va lugng nhién liéu
10% ethanol (DE10) & ché do 100% tai (4p suat phun clia dong co diesel nguyén ban & ché do nay [a 220bar). Anh huéng clia ap sudt phun dén cong suat, md men va
ndng do céc thanh phan phat thai ctia dong ca ludng nhién liéu diesel/ethanol dugc phan tich dé xac dinh ap sudt phun hgp ly. Két qua nghién ciu cho thdy, dp sudt
phun hop Iy khi str dung luGng nhién liéu 10% ethanol (DE10) ¢ ché do 100% téi dugc xac dinh [a 170bar, giam 50bar so véi dp sudt phun ban dau.

Tirkhéa: Nhién liéu kép ethanol/diesel, tinh ndng va phdt thai, dp sudt phun.

ABSTRACT

This paper presents the results of a simulation study to evaluate the influence of injection pressure on the performance and emissions of the engine at full
load when converting a diesel engine to use diesel/ethanol dual fuel. The original diesel engine was a D4BB engine with a mechanically controlled diesel fuel
system using a VE distribution high-pressure pump. The authors performed simulations with injection pressures of 220bar, 170bar and 150bar when using diesel
fuel and 10% ethanol dual fuel (DE10) at 100% load (the injection pressure of the original diesel engine at this mode is 220bar). The influence of injection
pressure on the power, torque and emission component concentrations of the diesel/ethanol dual fuel engine was analyzed to determine the appropriate
injection pressure. The research results show that the reasonable injection pressure when using dual fuel 10% ethanol (DE10) at 100% load mode is determined
to be 170bar, a decrease of 50bar compared to the initial injection pressure.

Keywords: Ethanol/diesel dual fuel, performance and emissions, injection pressure.
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1. GIGI THIEU dung dé dang cho cac déng co dang tén tai ma khong
Céc nhién liéu thay thé dugc uu tién nghién ciu s €an thay doi nhiéu vé két cau, dong thoi c6 muic d6 6
dung la c4c loai nhién liéu cé trir lugng I6n va c6 thé s¢ nhiem khithai thap [1, 2].
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Ethanol, mét loai nhién liéu cé nguén goéc tur sinh khéi,
da dugc nghién cdu réng rai nho kha nang téi tao va kha
nang dét chdy sach hon so véi truyén théng nhién liéu
hoa thach [3]. Trong s6 nay, ethanol la nhién liéu thay thé
c6 tiém nang hon ca vi dap ing dugc cac tiéu chi trén va
c6 trir lugng 16N, trén thé gidi udc tinh cé trén 250 ty lit
mot nam.

Viéc chuyén déi dong co diesel sang st dung nhién
liéu kép diesel/ethanol khéng chi tan dung dugc cac uu
diém clia ethanol ma con gidm lugng phat thai cac khi
gay 6 nhiém nhiém ban, nhu 6xit nito (NO,) va hat bui
(PM), g6p phan cai thién chat lugng khéng khi va bao vé
suc khée con ngudi [4].

Tuy nhién, khi chuyén déi tir nhién liéu diesel don
thuan sang nhién liéu kép diesel/ethanol, do tinh chat
cta hdn hop diesel - ethanol va diesel la tuong d6i khac
nhau déng co doi hoi phai cé su diéu chinh cac théng sé
cd ban dé dam bao tinh nang ky thuat 6n dinh va hiéu
qua [5]. Nhirng théng s6 nhu thai diém phun nhién liéu,
ap suat phun nhién liéu... c6 anh hudng truc ti€p dén qua
trinh chay, hiéu suat nhiét dong luc hoc va nang lugng co
ich ctia déng co. Do d6, nhém tac gia di sau nghién cdu
danh gia anh hudng cuia ap suat phun téi cac tinh nang
cla dong co, tir dé lya chon ap suat phun phu hgp nhat
cho déng ca & 100% tai, ti 1é ethanol 10%, két qua nay lam
tai liéu tham khao cho nhiing nghién ctu tiép theo.

2. PHUONG PHAP NGHIEN CUU

Nghién ctu dugc thuc hién mé phéng bang phan
mém AVL-Boost trén dong co D4BB c6 hé thong nhién
liéu diesel diéu khién co khi truyén théng dung loai bom
cao ap phan phdi VE, thong sé ky thuat ctia dong ca thé
hién nhu bang 1. M6 phong véi nhién liéu diesel truyén
thédng va hén hop nhién liéu diesel - ethanol. Ap suat
phun clia d6ng ca ban dau & toan tai la 220bar dugc tra
theo yéu cau clia nha san xuat [5]. Thuc hién mé phong
V@i cac ap suat phun sém 220bar, 170bar va 150bar khi st
dung nhién liéu diesel va nhién liéu kép 10% ethanol
(DE10) & ché d6 100% tai.

Sau khi c6 két qua moé phong, tac gia phan tich cong
suat, m6 men va néng do cac thanh phan phat thai cta
dong ca khi st dung ludng nhién liéu diesel/ethanol & cac
ap suat phun nhu trén véi dong co st dung thuan diesel.

Béng 1. Thong s6 ¢ ban clia dong co D4BB

STT Tén théng so Kyhiéu | Giatri Don vi
1 | Kiéu dong co D4BB Théng hang
2 |Séky T 4 ky
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3 [Soxylanh I 4 _

4 |Thatuné - 1-3-4-2 _

5 | Thé tich cong tac - 2,607 Iit

6 |Hanh trinh piston S 100 mm

7 |Dudng kinh xy lanh D 91,1 mm
8 | Thétich cong téc Vi 20 do

9 | Chiéu dai thanh truyén Lt 158 mm
10 ggnd%:;éctddinh mAcOC \ ne | o000 | kwviph
1 g"oén";i'; 160 nh3UISC 80\ e | 16572200 | Nmpuiph
12 |Tysdnén € 22 _

13 | G6c phun sém - 20 Do
14 | Ap sudt phun tiéu chudn - 220 pa

3. KET QUA NGHIEN CUU

3.1. Xay dung mé6 hinh mé phdng trén AVL-Boost
Dua vao céac thong s6 ky thuat clia nha san xuat cling
nhu cac thong s6 do dac trén thuc té, mé hinh mé phéng
déng ca dugc xay dung nhu thé hién trén hinh 1. Bang
phan mém chuyén dung moé phong dong co dét trong
AVL-Boost [6].
.
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Hinh 1. M6 hinh ddng co D4BB trén AVL-Boost

3.2. Panh gia do tin cay ctia mo hinh

Dé dam bao do tin cay cia mé hinh, déng co diesel
D4BB khi str dung diesel dugc thir nghiém trén bang thi
[4]. K&t qua thir nghiém nay dugc st dung dé hiéu chuan
mo hinh déng ca. Sau khi mé hinh dong co dugc hiéu
chuan, két qua mé phéng va thuc nghiém theo dudng
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ddc tinh ngoai doéng co dugc mang ra so sanh. Sai léch
trung binh vé céng suat la 3,41%, suat tiéu hao nhién liéu
[a 3,50% (hinh 2). Sai léch gilta mé phdng va thuc nghiém
vé phat thai CO, NO,, Soot trung binh la 0,82%; 2,68%;
4,72% theo dudng dac tinh ngoai (hinh 3, 4, 5).

Két qua nay cho thay sai léch gitta mé phong va thuc
nghiém < 5%, mo hinh dam bao d6 tin cdy dap ung yéu
cau cho cac nghién cttu mé phong tiép theo.
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Hinh 4. Két qua md phdng va thuc nghiém vé phat thai NO,
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Hinh 5. Két qud md phong va thuc nghiém vé phat thai Soot
3.3. Anh huéng ctia ap suat phun téi tinh nang ky
thuat va phat thai ctia déng co khi st dung hén hgp
nhién liéu diesel-ethanol

3.3.1.Két quad tinh todn mé phdng tinh néng ky thudt
dong co
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Hinh 6. Momen clia dong co khi st dung nhién liéu Diesel va DE10 tai
P,=220bar, P,= 170bar, P,= 150bar
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Moémen va suat tiéu hao nhién liéu déng ca khi su
dung DE10 thay d6i nhu sau: mémen dong co ludng
nhién liéu gidm tai P,= 220bar, P,= 170bar va P,= 150bar
lan lugt 1a 6,32%; 4,57% va 7,70% (hinh 6). Suat tiéu hao
nhién liéu tang/giam trung binh lan lugt 1a: 4,66%; -4,57%
va 7,70% (hinh 7). Theo két qua mo phoéng ta thay vaéi ap
suat phun P,= 170bar khi stt dung nhién liéu DE10 thi két
qua vé moémen va suat tiéu hao nhién liéu thay déi it nhat.
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Hinh 7. Suét tiéu hao nhién liéu cta dong co vdi nhién liéu Diesel va DE10
tai P,= 220bar, P,= 170bar va P,= 150bar

3.3.2. Két qud tinh todn mé phéng phdt thdi déng co

Két qua tinh toan phat thai CO véi hdn hop nhién liéu
cho thay phat thai CO giam lan luct la 24,96%; 32,31%;
21,47% (hinh 8) tuong Ung véi ap suat phun P,= 220bar,
P.= 170bar va P,= 150bar. Nhu vay, véi P.= 170bar thi
lugng phat thai CO gidam dang ké so véi P,=220bar. Trong
khi P,= 150bar phat thai CO tang hon so véi P,= 220bar.
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Hinh 8. Phat thdi CO cta dong co vdi nhién liéu Diesel va DE10 tai
P.=220bar, P,= 170bar va P,= 150bar
Két qua tinh toan phat thai NOx cho thdy phat thai NOy
tang lan lugt la 8,14%; 4,75%; 10,27% (hinh 9) tuong lng
vdi ap suat phun P,= 220bar, P,= 170bar va P,= 150bar.
Nhu vay, véi P, = 170bar thi lugng phat thai NO, giam
dang ké so vGi P,= 220bar. Trong khi P,= 150bar phat thai
NOx tdng hon so véi P.= 220bar.
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Hinh 9. Phét thdi NO, ca dong co v6i nhién liéu Diesel va DE10 tai
P.=220bar, P,= 170bar va P,= 150bar
Két qua tinh toadn phat thai Soot cho thay phat thai
Soot giam lan lugt la 34,56%; 40,24%; 31,96% (hinh 10)
tuong Ung vdi ap suat phun P,= 220bar, P,= 170bar va
P.= 150bar. Nhu vay, vGi P,= 170bar thi lugng phat thai
Soot gidam dang k& so v&i P, = 220bar. Trong khi
P.= 150bar phat thai Soot tang hon so vé&i P,= 220bar.
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Hinh 10. Phét théi Soot clia ddng ca vé6i nhién liéu Diesel va DETO0 tai
P,=220bar, P,= 170bar va P, = 150bar
4, KET LUAN

Qua nghién ctru anh hudng cta ap suat phun téi tinh
nang ky thuat va phat thai tai ché dé toan tai khi chuyén
déi déng co diesel sang st dung luéng nhién liéu
diesel/ethanol, nhém tac gia dua ra két luan sau:

- Khi chuyén déi dong ca diesel sang st dung luéng
nhién liéu diesel - ethanol can thay déi ap suat phun cho
phu hop theo hudng gidm ap suat phun dé€ dam bao tinh
nang ky thuat va phat thai giam nhé nhat.

- Déi vai ti 1é ethanol trong hon hop la 10% (DE10), &
ché d6 toan tai, can gidm &p suat phun (tir 220bar xuéng
170bar).

TAI LIEU THAM KHAO

[1]. Pham Minh Tudn, Khi thdi déng co va 6 nhiém méi truong, NXB Khoa
hoc va ky thuat, Ha Noi, 2008.

[2]. Nguyén Tuting Vi, “Anh huéng cla viéc st dung LPG/diesel dén diic
tinh phaét thai cia dong co diesel,” Tuyén tap Hoi nghi Khoa hoc thudng nién
Trudng Dai hoc Thiy lgi, 2020.

[3]. Nguyén Khanh Tung, Nghién ciu st dung nhién liéu sinh hoc cd ty Ié con
ethanol tdi 100% cho ddng co xdng. Luan an Tién si, Dai hoc Bach khoa Ha Ni,
2018.

[4]. Nguyén Thanh Bac, Nghién ciiu chuyén ddi dong co diesel thanh dong co
luGng nhién liéu diesel-ethanol. Ludn an Tién si Dai hoc Bach khoa Ha Noi, 2017.

[5]. L& Anh Tudn, Thit nghiém nhién liéu gasohol E5 va E10 trén 6td va xe
mdy. Béo cdo két qua dé tai nghién ciiu khoa hoc hap dong s6: 05-7 HD DHBK-
PTN DCPT, Dai hoc Bach khoa Ha Noi, 2009.

[6]. AVL-List GmbH, Hans-List-Platz 1, A-8020 Graz, BOOST v.2009 Users
Guide & Theory. Austria, 2009.

AUTHORS INFORMATION

Nguyen Van Nhinh', Nguyen Tuong ViZ, Bui Van Chinh?,
Nguyen Thanh Trung*

"Hung Yen University of Technology and Education, Vietnam
Wniversity of Economics - Technology for Industries, Vietnam
3Hanoi University of Industry, Vietnam

“University of Transport Technology, Vietnam

HaUl Journal of Science and Technology | 143



