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TOM TAT

Bai bdo nay trinh bay két qua nghién ctiu lya chon goc phun sém phii hop tai ché d6 toan tai khi chuyén ddi dong co
diesel sang st dung lung nhién liéu diesel/ethanol. Dong ca diesel ban dau cd hé théng nhién liéu diesel diéu khién co
khi truyén thong dung loai bom cao dp phén phdi VE. Nhém tac gia thuc hién mo phdng véi cdc goc phun sém la 20°TK,
15°TK, 10°TK (gdc phun sém clia dong co ban dau la 20°TK) khi st dung nhién liéu diesel va nhién liéu kép 10% ethanol
(DE10) & ché do 100% tai. Anh hudng clia géc phun s6m dén cong suit, md men va ndng do cac thanh phan phat thai
clia dong co ludng nhién liéu diesel/ethanol dugc phan tich va danh gia dé lwa chon géc phun sém hgp ly. Két qué nghién
cliu cho thay, goc phun sém hap Iy khi sir dung nhién liéu kép 10% ethanol (DE10) & ché d6 100% tai dugc xac dinh la
15°TK, gidm 5°TK so vdi goc phun sém ban dau.

Tirkhda: Ludng nhién liéu diesel/ethanol, tinh ndng va phdt thdi, géc phun sém.

ABSTRACT

This article presents the results of research on selecting a suitable early injection angle at full load when converting
a diesel engine to using dual fuel diesel/ethanol. The original diesel engine had a traditional mechanically controlled
diesel fuel system using a VE high-pressure distribution pump. The authors performed simulations with early injection
angles of 20°CA, 15°CA, 10°CA (initial engine early injection angle is 20°TK) when using diesel fuel and dual fuel 10%
ethanol (DE10) in mode 100 % load. The influence of early injection angle on power, torque and concentration of
emission components of a diesel/ethanol dual-fuel engine is analyzed and evaluated to select a reasonable early
injection angle. Research results show that the reasonable advance injection angle when using dual fuel 10% ethanol
(DE10) at 100% load mode is determined to be 15°CA, a decrease of 5°CA compared to the initial advance injection angle.

Keywords: Diesel/ethanol dual fuel, perfomance and exhaust emissions, early injection angle.
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1.DAT VAN BE

Trong nhiing nam gan
day, viéc st dung cac loai
nhién liéu thay thé da tr&
thanh mét xu huéng quan
trong nham gidm thiéu
tac dong tiéu cuc cla giao
théng van tai tai 1én moi
truong. Ethanol, mét loai
nhién liéu c6 nguén goc
tu sinh khéi, da dugc
nghién cdu réng rai nho
kha ndng tai tao va kha
nang dot chay sach hon so
vGi truyén théng nhién
litu hoéa thach. Viéc
chuyén déi déng co diesel
sang sU dung nhién liéu
kép diesel/ethanol khéng
chi tan dung dugc cac uu
diém cuta ethanol ma con
gidm lugng phat thai cac
khi gdy 6 nhiém nhiém
ban, nhu 6xit Nitg (NO,) va
hat bui (PM), gop phan cai
thién chat lugng khéng
khiva bao vé stic khde con
nguai [1].

Tuy nhién, khi chuyén
déi tU nhién liéu diesel
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don thuan sang nhién liéu kép diesel/ethanol, do tinh chat
ctia hon hop diesel - ethanol va diesel la tuong déi khac
nhau dong co doi hoi phai c6 su diéu chinh cac thong s6
c6 ban dé dam bao tinh nang ky thuat én dinh va hiéu qua
[2]. Cac thdng s6 nay bao gém thai diém phun nhién liéu,
ap suat phun nhién liéu... Nhiing théng tin nay c6 anh
hudng truc ti€p dén qua trinh chay, hiéu suat nhiét dong
luc hoc va néng lugng c6 ich cia déng co. Do do, can cé
mét nghién cuu chi tiét dé xac dinh cach thic diéu chinh
va lua chon cac théng sé nay sao cho dong ca hoat déng
t6i uu nhat, giam lugng phat thai ma van duy tri dugc tinh
nang ky thuat clia dong co. Trong bai bao nay, nhém tac
gid di sau nghién ctu lua chon géc phun sém phu hop
nhat & 100% tai, ti 1& 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 phdéng biang 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 phéi VE. M6 phong véi nhién liéu diesel
truyén thong va hon hgp nhién liéu diesel - ethanol. Géc
phun sém cla dong co ban dau la 20°TK dugc do bang
thuc nghiém [2]. Thuc hién mé phéng véi cac goéc phun
sédm la 20°TK, 15°TK, 10°TK khi s& dung nhién liéu diesel
va nhién liéu kép 10% ethanol (DE10) & ché dé 100% tai.

Sau khi c6 két qua moé phong, cong suat, mé men va
ndng d6 cac thanh phan phat thai ctia déng ca khi sur
dung ludng nhién liéu diesel/ethanol & cac géc phun sém
trén dugc so sanh véi dong co ban dau tai 20°TK dé lua
chon géc phun sém hop ly.

Bang 1. Thdng s6 co ban cla dong co D4BB nguyén ban con mdi 100%

STT Tén théng so Ky hiéu | Giatri Don vi
1 |Kiéu dong co D4BB Théng hang
2 [S6ky T 4 ky
3 |Sdxylanh I 4 _

4 |Thityné - 1342 B

5 | Thétich cong téc - 2,607 lit

6 | Hanh trinh piston S 100 mm

7 |Dudng kinh xy lanh D 91,1 mm

8 | Thé'tich cong téc Vi 20 do

9 | Chiéu dai thanh truyén Lt 158 mm
10 Eg"g suatdinhmdc/tocdodong | o | sora000 | kiv/ph
11 | Momen I6n nhat/toc do dong co |Mewax/ Nac| 165/2200 | Nm/v/ph
12 |Tys6nén € 22 _

13 | Goc phun sém - 20 Do
14 | Ap suét phun tiéu chudn - 220 pa
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3. KET QUA NGHIEN CUU
3.1. Xay dung mé hinh mé phdéng trén AVL-Boost

Dua vao céac thong s6 ky thuat cia nha san xuat cling
nhu cac thong s6 do dac trén thuc té, mé hinh mé phéng
dong co dugc xay dung nhu thé hién trén hinh 1. Bang
phan mém chuyén dung moé phong dong co dét trong
AVL-Boost [3].

Hinh 1. M6 hinh ddng co D4BB trén AVL-Boost

3.2. Panh gia dd tin cay ctia mo hinh
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Dé dam béo do tin cay ctia méd hinh, déng co diesel
D4BB khi sir dung diesel dugc thir nghiém trén bang thi
V@i cac trang thiét bi chuyén dung gém phanh dién APA
100, cac thiét bi do ap suat xylanh, téc dé dong co...[4].
Két qua thir nghiém dugc st dung dé hiéu chudn mé hinh
déng co. Sau khi mé hinh dong co dugc hiéu chuan, két
qua mo phéng va thuc nghiém theo duong dac tinh
ngoai déng co dugc so sanh (bang 2). Sai léch trung binh
vé cong suat la 3,41%, suat tiéu hao nhién liéu la 3,50%
(hinh 2a). O ché d6 toan tai, tdc dd 2000v/ph dién bién ap
suat trong xylanh theo goc quay truc khuyu phu hgp véi
nhau (hinh 2b) ap suat trong xy lanh I6n nhat p;max: M6
phong la 72,691bar va thuc nghiém la 72,731bar tai 371
do6 goc quay truc khuyu.

Két qua nay cho thay, sai léch gitta m6 phdng va thuc
nghiém < 5%, mo hinh dam bao d6 tin cay dap ung yéu
cau cho cac nghién ctru mo6 phong tiép theo.

Bang 2. So sdnh két qua thuc nghiém (TN) va md phong (MP) cong sudt,
sudt tiéu hao nhién liéu khi st dung diesel

N TN |  Ppumax(bar)
Ne(N.m) ge(g/kW.h) _
n 50 0 | Tai 2000 v/ph
(v/oh) Véi Vei
V
PV v L mp [MP | v | mp | MP| TN | mp
(%) (%)
1000 | 13,40 | 1289|3811 24415 | 25281 (355 | 141371 o géc
1500 | 22,29 | 21,30 |-4,44| 242,76 | 254,07 | 4,66 | 9UY truckhuyu
2000 | 30,56 | 29,27 |-4,22| 234,63 | 245,00 |4,42 | 72,731 | 72,691
2500 | 37,16 | 36,85 |-0,83| 246,64 | 248,72 | 0,84
3000 | 42,39 | 41,68 |-1,67| 268,20 | 272,78 [1,71 | TNso
3500 | 47,62 | 45,00 |-5,50| 294,03 | 311,21 |5,84 | VO MP | -0,054
; (%)
rung
341 3,50
binh

3.3. Anh huéng ctia géc phun sém téi tinh nang ky
thuat va phat thai cia déng co khi st dung hén hop
nhién liéu diesel-ethanol

3.3.1. Két qua tinh todn tinh ndng ky thudt déng co

Moémen va suat tiéu hao nhién liéu déng ca khi su
dung nhién liéu diesel va diesel- ethanol (DE10) dugc tinh
toan khi thay déi géc m& phun sém (@s) khac nhau tai
@s= 20° (g6c phun sém theo nha san xuat), ¢s= 15° va
@s= 10° theo dudng dac tinh ngoai (100% tai).

Khi stt dung DE10 mémen ddng co gidm tai ¢s= 20°,
@s=15°va @s=10°lan lugt 12 6,32%, 1,89% va 7,6 1% (hinh
3a,b,c). Suat tiéu hao nhién liéu tang trung binh lan luct
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la: 4,66%, 1,89% va 7,61% (hinh 4a,b,c). Theo két qua moé
phong ta thay vé6i goc phun sém @, = 15° khi s&f dung
nhién liéu DE10 thi két qua vé mémen va suat tiéu hao
nhién liéu thay d6i khong dang ké.

Momen (Nm)
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Hinh 3. Mdmen cla dong cd khi st dung Diesel va DET0 tai @, = 20°(a),
@s = 15°(b) va ps=10°(c)
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Hinh 4. Suét tiéu hao nhién liéu cta dong co khi st dung Diesel va DE10
tai @;= 20°(a), s = 15°(b) va ¢;=10°(c)

3.3.2. Két qua tinh todn phdt thai

- Phat thai CO: Két qua tinh toan phat thai CO khi s
dung diesel, diesel-ethanol (DE10) dugc tinh toan tai cac
g6c ma phun sém @s=20°, @;= 15° va ¢s= 10° theo dudng
dac tinh ngoai. So véi diesel, hdn hgp DE10 thanh phan
CO trong khi thai cé xu huéng gidm CO trung binh la
24,96%, 26,99%, 23,66% (hinh 5a,b,c) tuong Uing véi phun
sdm @s=20°, @s= 15° va @s;= 10°. Nhu vay, vGi ¢s= 15° thi
lugng phat thai CO giam dang ké so véi @s= 20°. Trong
khi @s= 10° phat thai CO tang hon so véi ¢s= 20°.
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Hinh 5. Phat thai CO cla dong co vdi nhién liéu Diesel va DE10 tai
@s=20°(a), @s = 15°(b) va @s=10°(c)

- Phat thai NO,: Két qua tinh toan phat thai NO, khi st
dung diesel, diesel-ethanol (DE10) dugc tinh todn tai cac
g6c md& phun sém @s= 20°, ¢s= 15° va @s= 10° theo dudng
dac tinh ngoai, so vai diesel, hon hgp DE10 thanh phan
NOy trong khi thai cé xu hudng tang NOy trung binh la
8,14%, 4,67%, 8,73% (hinh 6a,b,c) tuong Ung v&i phun
s&m @s=20°, ;= 15° va ;= 10°. Nhu vay, vGi ¢s= 15° thi
lugng phat thai NOx gidm dang ké so vai @s= 20°. Trong
khi, @s = 10° phat thai NOx tang hon so véi ¢s= 20°.
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Hinh 6. Phat thai NO, clia dong co vdi nhién liéu Diesel va DE10 tai
@s=20°(a), o; = 15°(b) va @s=10°(c)

- Phét thai Soot: K&t qua tinh toan phat thai Soot khi
st dung diesel, diesel-ethanol (DE10) dugc tinh toan tai
cac géc ma phun sém @s = 20°, @s = 15° va s = 10° theo
dudng dac tinh ngoai, so vai diesel, hén hgp DE10 thanh
phan Soot trong khi thai c6 xu huéng giam Soot trung
binh la 34,56%, 37,49%, 33,24% (hinh 7a,b,c) tuong Ung
vGi phun sém @s= 20°, @;= 15° va @s;= 10°. Nhu vay, véi
@s = 15° thi lugng phat thai Soot gidm dang ké so vdi
@s=20°. Trong khi @s= 10° phat thai Soot tdng hon so vé&i
®s=20°.
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Hinh 7. Phat thai Soot cla dong co véi nhién liéu Diesel va DE10 tai
@s=20°(a), ¢s = 15°(b) va ¢s=10°(c)

4. KET LUAN

Qua nghién ctu dnh hudng clia géc phun sém téi tinh
nang ky thuat va phat thai tai ché dé toan tai khi chuyén
déi déng co diesel sang st dung ludng nhién liéu
diesel/ethanol, ta c6 mét vai két luan sau:

- Khi st dung DE10 v&i @s= 20°, @s= 15° va ¢s= 10°
trung binh m6 men déng co gidm 6,32%, 1,89% va 7,61%
Suat tiéu hao nhién liéu tang trung binh lan lugt |a: 4,66%,
1,89% va 7,61%. CO gidam 24,96%, 26,99%, 23,66%. Mudi
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than gidm 34,56%, 37,49%, 33,24%. Trong khi NOy tang
8,14%, 4,67%, 8,73%.

-Qua do6, dé lua chon géc phun sém hap ly khi sirdung
nhién liéu kép 10% ethanol (DE10) & ché dd 100% tai
dugc xac dinh la 15°TK, gidm 5°TK so v&i goc phun sém
ban dau, khi d6, mé men dong co gidam nho nhat, suat
tiéu hao nhién liéu tang khéng dang ké, khi thai CO, mudi
than giam I6n nhat con NO tang khong nhiéu.

TAI LIEU THAM KHAO

[1]. Nguyen Thanh Bac (2017), Research on converting diesel engine into
diesel-ethanol dual fuel engine. Doctoral thesis, Hanoi University of Science and
Technology, Hanoi, 2017.

[2]. Le Anh Tuan, Testing gasohol E5 and E10 fuel on cars and motorbikes.
Report on contract No: 05-7 HD DHBK-PTN D(DT, 2009.

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

[4]. Nguyen Tuong Vi, Research on using LPG as an alternative fuel in
current diesel engines. Doctoral thesis, Hanoi University of Science and
Technology, Hanoi, 2014.

AUTHORS INFORMATION

Nguyen Tuong Vi', Nguyen Van Nhinh?, Dinh Van Phuong’,
Vu Hoai Anh', Bui Van Chinh?

University of Economics - Technology for Industries, Vietnam
2Hung Yen University of Technology and Education, Vietnam

3Hanoi University of Industry, Vietnam

150 | Tap chiKhoa hoc va Cong nghé Trugng Dai hoc Cong nghiép Ha Noi Tap60-5611(11/2024)



