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1. TOM TAT

Bai bdo nay sé& trinh bay két qua nghién
cuu m6 phong dong co diesel s dung
ludng nhién liéu syngas-diesel. Panh gia va
xac dinh ty 1€ syngas va goc phun sém
thich hop cho dong co diesel S3L2 lip trén
may phat dién cd nho bang phin mém
AVL-BOOST. Két qua cho thiy, khi dong
co lam viéc & ché do 100% tai, ty 1¢ syngas
thay thé co thé dat t6i 60%, dong thoi goc
phun sém cén ting 2°TK (gbc quay truc
khuyu) so v6i géc phun sém nguyén thuy.

2. GIOI THIEU CHUNG

Khi téng hop hay con duoc goi 1a khi
syngas 1a mot trong nhing nguon nhién liéu
thay the c6 nhiéu trién vong dé giai quyét
cic van dé moi truong [1]. Syngas 1a mot
nhién liéu sach, dugc san xuat tir cac hop
chét chira cacbon nhu khi thién nhién, san
phim diu mo, than da va sinh khéi [2].

Bang 1. Tinh chit Iy héa ciia cac khi Ia
thanh phan chinh cia khi syngas

Mot s6 nghién ciru trén dong co xang va
diesel cho thay, hiéu suit nhiét ciia dong co
cao hon so véi truong hop st dung don
nhién liéu [3,4]. Thanh phan phat thai doc
hai HC va bo hong c¢6 xu huéng giam khi
tang ty 1€ khi syngas nap vao dong co. Tuy
nhién thanh phan doc hai CO lai c6 xu
hudng tang 1én [5].

3. PHUONG PHAP NGHIEN CU'U:

Nghién ctu dugc thuc hién bé’lng mo
phong trén phin mém AVL BOOST vé sir
dung ludng nhién li€u syngas va diesel trén
dong co may phat dién, nghién cuu dugc
thuc hién & ché do 100% tai va téc do
1500v/ph. Trong d6 diesel duoc thay thé
bang syngas vai cac ty 18 10%; 20%; 30%;
40%; 50% va 60% nhung van dam bao
cong suat dong co khong doi, tire 1a khi bot
di 10% luong diesel ban dau sau d6 cip
syngas vao ma van dam bdo cong suit
khong db6i thi goi 1a ty 18 syngas thay thé
10% diesel.

Thoéng s6 H, CO | CH, \ Az P
: Bang 2. Th b d S3L2
Nhiét tri thap (MJ/kg) | 121 | 102 | 50,2 ang - TAONE s co'ban cua dong co
Ty 1¢ khong khi 344 | 246 | 172 Kiéu dong co S3L2
/nhién liéu R
—— So6 xylanh 3
Nhi¢t o chiy 16n 1350 | 5384 | 2223
nhat tai ap suat latm Duong kinh xylanh (mm) 78
(:Ii('fi han bdc chay |0,01/7,0,34/6,|0,54/1, Hanh trinh piston (mm) 92
(hon hop nghéo/giau) | 17 80 69 Ti s6 nén 291
Tbc do lan tran man , F— :
lira (cm/s) Bl270 | 45 | 3 Cong suét 16n nhat/tdc do | 8,75 kW/1500 v/ph
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4. KET QUA NGHIEN CU'U:
4.1. Panh gia dj tin ciy cia mo hinh

Két qua mod phong cho thiy cong suit co
gia tri sai 1éch 1on nhat 3% ¢ toc do 1500
v/ph, tai 100% tai. Sai léch 16n nhét vé suat
tiéu hao nhiéu li¢u 1a 4% ¢ tai tor 40+60%
hinh 1. Nhu vdy c6 thé sir dung mé hinh nay
dé thuc hién cac tinh toan nghién cuu khac
trén dong co.
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Hinh 1. Céng sudt va sudt tiéu hao nhién
li¢u giita mo phong va thyc nghiém vé dac
tinh tdi ¢ ché do 1500v/ph cua dong co S3L2

4.2. Anh hwong ciia ty 1¢ syngas dén dic
tinh lam vié€c va phat thai cia dong co

Mb phong dugc thuc hién & ché do 100%
tai va toc do 1500v/ph. Trong d6 diesel duoc
thay thé bang syngas véi cac ty 18 10%; 20%;
30%; 40%; 50% va 60% nhung van dam bao
cong suat dong co khong doi.

Hinh 2, hinh 3 va bang 3 thé hién phat thai
NOy, Soot, CO theo ty 1€ syngas. Khi cang
tang ty 1€ syngas thi phat thai NOy cang tang
va Soot cang giam. NOy tang do qua trinh
chay da duoc cai thién, toc do chay cao hon
vi vy, thanh phan NOX ting lén.

Trong khi d6, phat thai Soot cang gidm khi
tang ty 1& syngas do hdn hop cua syngas dong
nhét hon do d6 lam giam thanh phan bo hong.

Bang 3. Cong suit, mémen va phat thai khi

mo phong thay df)i ty 1€ syngas
tr 10% dén 60%

Syngas| N, ge CO |[SOOT| NOx
% kW |g/kW. | ppm |g/kW.h| ppm
0 9.30 |148.39| 107,2 | 0,900 | 1709,3
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10 9.30 (148.39| 119,5] 0,773 | 2112,8
20 9.29 |147.47| 126,2 | 0,597 | 2383,0
30 9.29 |147.47| 138,2 | 0,448 | 2742,4
40 9.28 [146.55| 151,8 | 0,315 | 3111,9
50 9.26 |144.71| 164,0 | 0,207 | 3436,5
60 9.25 (142.70|177,68| 0,131 [3771,98
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Hinh 2. Két qud phdt thai Soot, NO theo
phan tram diesel dwoc thay thé ¢ 100% tai
va toc do 1500v/ph.
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Hinh 3. Két qua phat thai CO theo phan
tram diesel cfwa’c thay the ¢ 100% tdi,
toc do 1500v/ph.

Trong khi do, phat thai CO cang tang khi
tang ty 1€ syngas, khi luong syngas dua vao
dong co ¢ dudng nap dugc ting 1én, chiém chd
khong khi, lam giam hé ) nap va dan dén hé
s6 du lugng khong khi giam, hon hop dam hon
lam cho CO tang.

4.3. Anh hwéng cia géc phun sém dén
dac tinh 1am viéc va phat thai cia dong co

Goc phun sém t6i vu khi sit dung hoan
toan diesel 1a 7°TK & 1500v/ph, tai 100%.
Nghién curu da thuc hién tang goéc phun som
1én 2°TK, 4°TK, 6°TK, 8°TK va giam 2°TK
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& ché do 1500v/ph va tai 100% véi ty 1é
syngas thay thé 60% diesel.

Két qua cho thdy, khi giam goc phun som
2°TK thi cong suét, tiéu thu nhién liéu thay doi
khong nhiéu. Tang géc phun som lén 2°TK
cho cong sut cuc dai, tiéu thy nhién liéu nho
nhét. Néu tiép tuc ting goc phun sém thi cong
suét giam, tiéu thy nhién li¢u tang hinh 4.
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Hinh 4. Ké:t qud cong sudt, tiéu thu nhién li¢u
khi thay doi géc phun som ¢ 100% tdi, toc do
1500v/ph, ty Ié syngas thay thé 60% diesel

Khi giam goc phun sém céc thanh phan
phat thai thay doi khong nhiéu va khi tang
goc phun som 2°TK, 4°TK, 6"TK, 8°TK thi
NOy it thay d6i. CO giam, Soot tang.
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Hinh 5. Két qud phdt thai NO,, Soot khi thay
doi goc phun sém ¢ 100% tai, toc do
1500v/ph va ty I¢é syngas thay thé 60% diesel

V6i két qua nhu trén, thdy rang khi goc
phun sém tang 2°TK thi céng sut dat cuc dai,
tiéu thu nhién liéu nho nhat, NO, thay doi
khong nhiéu, soot tang it, CO giam manh. Do
do, ddi voi dong co S3L2 khi thay thé 60%
diesel tai ché d6 1500v/ph va 100% ai nén ting
g6c¢ phun s6m 1én 2°TK (twong (ng 9°TK).
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Hinh 6. Két qud phdt thai CO khi thay doi
goc phun sém ¢ 100% tai, toc do 1500v/ph
va ty I¢é syngas thay thée 60% diesel

5. KET LUAN:

Nghién ctru mo phong di chi ra rang syngas
c6 thé thay thé ti 60% nhién liéu diesel.

Khi tang ty 1¢ syngas thay thé thi phat thai
NOy, CO tang, Soot giam. Trong trudng hop
ty 1¢ thay thé 60% diesel thi NO, va CO ting
twong Ung la: 120,68% va 65,7%, Soot giam
87,4%. Khi dong co S3L2 sir dung syngas
thay thé 60% diesel tai ché do 1500v/ph va
100% tai nén tang goc phun sém 2°TK nhim
giam phat thai CO dé hai hoa cac thanh phan
phat thai khac ma khong anh huéng dén cong
suat dong co.
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