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NGHIEN CU'U TiNH TOAN MO PHONG ANH HUGNG CUATY LE
ETHANOL CUNG CAP CHO DONG CG DIESEL 1 XYLANH

RESEARCH FOR CALCULATORY SIMULATION OF THE EFFECT OF ETHANOL RATE OF SUPPLY

FOR 1 XYLIN DIESEL ENGINE

TOM TAT

Trong bdi canh nén kinh té thé gii dang budc vao toan cau hda, moi mot
bién dong trén thé gidi déu anh hudng tdi cdc qudc gia, trong do co Viét Nam. Su
phat trién manh mé ca nén kinh té, khoa hoc cong nghé toan cau nay kéo theo
nhu cau st dung dau mo rat manh mé, thé gidi da va dang bi Ié thudc qua nhiéu
vao dau mo. .. trong khi dé ngudn nang lugng chinh I3 dau mo dang can kiét,
theo du bdo cta cac nha khoa hoc, dén khodng ndm 2050-2060, néu khong tim
dugc nhiing ngudn ndng lugng mdi thay thé, thé gidi c6 thé 1dm vao khing
hoang ndng lugng vo cting nghiém trong... Do vdy, nghién ctu tinh néng kj
thuat va phat thai cla dong co diesel khi st dung hon hop diesel-ethanol dugc
thuc hién nham bé sung thém ngudn tai liéu tham khao. Thong qua thuc
nghiém, c6 thé tim ra dugc bd thong s6 t6i wu, lam tai liéu tra ciu cho cac dé tai
nghién ctu cng linh vuc sau nay.

Tirkhéa: Dong co, diesel 1 xylanh.

ABSTRACT

In the context that the world economy is entering globalization, every
change in the world affects countries, including Vietnam. The strong
development of the global economy and science and technology has led to a very
strong demand for oil, the world has been dependent on oil too much... while
the main source of energy is According to scientists, by about 2050-2060, if new
alternative energy sources cannot be found, the world may fall into a very
serious energy crisis... Therefore, study on technical features and emissions of
diesel engines when using diesel-ethanol mixture was carried out in order to
supplement additional reference sources. Through experimentation, it is possible
to find the optimal set of parameters, as a reference material for future research
projects in the same field.
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1. DAT VAN PE

Nhién liéu dugc hinh thanh tir cac hgp chat c6 nguén
gbc tir dong vat, thuc vat. Vi du nhu nhién liéu ché suat tu
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chat béo cua déng thuc vat (m& déng vat, dau dura...), nga
céc (Iaa mi, ngé, dau tuong...), chat thai trong néng nghiép
(rom ra, phan..), san phdm théi trong céng nghiép (mun
cua, san pham gé thai...). SO dung (NLSH) c6 nhiéu tu diém
nhu: cong nghé san xuat khong qua phtc tap, c6 kha nang
téi tao, tdng hiéu qua kinh té néng nghiép, cé thé st dung
trén dong co thong thudng ma it phai thay déi két cau
NLSH dung cho déng co d6t trong gém hai dang chti yéu la
nhién liéu dang khi va dang ldng. Nhién liéu dang khi gém
biogas hay khi sinh hoc 1a hén hop cia khi methane CH, (50
- 60%) va CO, (> 30%) va mot s6 khi khac nhu hai nudc, N,
0, H, S, CO, sinh ra tur su phan hay cac hop chat hiu co
trong méi trudng ém khi, xic tac & nhiét d6 tur 20°C - 40°C.
Nhién liéu dang l6ng gobm xang sinh hoc va diesel sinh hoc.
Hién nay trén thé gisi xang sinh hoc thong dung nhat la
ethanol. Do ethanol c6 kha nang san xuat & quy moé céng
nghiép tU nguyén liéu chia tinh bot nhu ngl cbc, ngé,
khoai, san va nguyén liéu chfa dudng nhu mia, cd cai
duong. Diesel sinh hoc dugc san xuat tur dau thuc vat hay
mé& dong vat bang phan ung chuyén hoéa este va cé tinh
chat tuong duong véi nhién liéu khau diesel.
2. MUC PiCH VA DOI TUONG MO PHONG
2.1. Muc dich mé phéng

banh gid anh huéng ctia hén hgp diesel-ethaonol dén
dac tinh chay, hinh thanh phat thai doc hai ciing nhu thong
s6 tinh nang cda déng co théng qua moé hinh mé phong
xay dung trén phan mém AVL Boost.
2.2. Déi tugng mé phéng

Hinh 1.Ddng ca TV165
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Nhién liéu s&r dung trong moé phong gém diesel, hon
hgp diesel-ethanol véi cac ty 1é khac nhau. Mac du & phan
m& dau da xac dinh nghién cttu hén hgp nhién liéu diesel-
ethanol nhung méi dua trén suy luan dinh tinh. Vi vay &
phan mé phéng ciing nhu thuc hién nghién ciiu, nhém téac
gia ti€én hanh nghién ctu hén hgp diesel-ethanol dé cé két
qua dinh lugng va qua d6 c6 co sG viing chac tién hanh
nghién ctu hén hgp diesel-ethanol véi ethanol nhu la mot
phu gia cai thién tinh nang.

Bang 1. Thong s6 md phong ddc tinh ngoai ddng co nghién ciu

Tocdo Ne (kW) Me (Nm) ge (g/kWh)
800 3,09 36,84 334
1000 5,03 48,04 261
1200 6,82 54,24 233
1400 837 57,12 221
1600 9,7 57,89 218
1800 10,71 56,8 222
2000 11,48 54,79 228
2200 12,08 52,44 236
400 70
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Hinh 2. Dudng ddc tinh ngoai md phang ddng ca TV165
3. XAY DUNG MO HINH MO PHONG PONG CO
3.1. Xay dung mé hinh
Bang 2. Céc phan t{f xay dung md hinh dong co TV165
STT| Ténphanti | S6lugng |STT| Ténphantk | Sélugng
1 | Phan t{ bién 2 1 |Xylanh 1
2 |Lockhi 1 2 |Binh 6ndpPL 2
3 |Candong 2 3 |Diémdo 4
4 | Voi (phun truc tiép) 1 4 | Budng 6ng 7

Dua trén két cau thuc té cta déng co, mé hinh déng co
TV165 dugc xdy dung trong phan mém AVL Boost bang
cach lya chon cac phan ti& dugc dinh nghia san tuong tng
vGi cac chi tiét thuc té clla déng co, sau dé lién két véi cac
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phan t& dé bang cac phan ti 6ng va khai bao cac théng sé
ki thuat cho cac phan tl, bang diéu kién bién cho cac phan
tdr. Cac phan ti tuong tng dugc lua chon nhu trong bang 2
va md hinh déng co dugc xay dung nhu trong hinh 3.
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Hinh 3. M6 hinh dong ¢ TV165
3.2. Cac théng s6 nhap cho mé hinh

Cac s6 liéu nhap cho mo6 hinh bao gém: Thong s6 két
cdu (hinh dang kich thudc clia dong ca), théng s6 lam viéc
(lugng nhién liéu cung cap, téc d6 dong co, géc phun sém,
ap sudt phun..) va cdc mo hinh tinh toan (mé hinh nhién
lieu, mé hinh chay, mé hinh truyén nhiét, mé hinh phat
thai). Mé hinh chay AVL MCC va mé hinh truyén nhiét
Woschni 1987 dugc lua chon trong tinh todn mé phong do
cac moé hinh nay phu hgp véi dong co TV165 la dong co
diesel buéng chay thong nhat, phun tryc ti€p va ché d6 mé
phong la & toan tai.

4. TINH TOAN MO PHONG TINH NANG KY THUAT VA
PHAT THAI CUA PONG CO KHI SU DUNG HON HQP
NHIEN LIEU DIESEL-ETHANOL

4.1. Két qua tinh todn mé phéng tinh nang ky thuat
dong co

Moémen va hiéu sudt tiéu hao nhién liéu déng co & ché
d6 100% tai v6i cadc hon hgp nhién liéu dugc tinh toan tai
céc t6c¢ d6 khac nhau theo dudng dic tinh ngoai thé hién &
bang 3, 4. Ty |é ethanol cang tang thi mGmen déng co gidam
tuong ung la 2,24%, 6,32% (hinh 4)

Bang 3. So sinh mémen clia dong ca khi st dung diesel, DE5, DE10

Técdo Me (Nm) DE5 so vdi | DE10 so véi

: Diesel DES DE10 | diesel (%) | diesel (%)
800 36,84 | 3504 | 3275 | 489 -11,10
1080 5094 | 5037 | 4879 | -1,13 423
1360 5678 | 5610 | 5409 | -1,19 -4,74
1640 5778 | 5623 | 5483 | -2,69 -5,10
1920 5564 | 5519 | 5238 | 0,81 -5,86
2200 5244 | 5099 | 4883 | -276 -6,89
Trungbinh | 5174 | 50,65 | 48,61 -2,24 -6,32
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Hinh 4. Bi€u d6 momen theo dac tinh ngoai
Ty lé ethanol cang tang thi suat tiéu hao nhién liéu ting
[an lugt 1,14% va 4,66% (hinh 5).

Bang 4. So sanh sudt tiéu hao nhién liéu clia dong co khi st dung diesel, DE5,
DE10

1360 3669 | 3739,60 | 4093,55 1,92 11,57
1640 3350 | 3374,50 | 3483,80 0,73 3,99
1920 3058 | 3108,91 | 3354,91 1,66 9,71
2200 2548 | 2559,32 | 2842,47 0,44 11,56
Trung binh | 3398,00 | 3433,84 | 3667,97 1,04 8,14
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Hinh 6. Ham lugng NO, theo dudng ddc tinh ngoai

Két qua tinh toan phat thai CO theo dac tinh ngoai bang
6. Khi st dung nhién liéu hén hgp diesel-ethanol, thanh
phan CO trong khéng khi c6 xu hudng gidm. Tang ty lé
ethanol trong hén hgp, mic giam CO cang I6n. So véi
diesel, hén hgp DE5, DE10, giam CO trung binh tuong ting

Técds ge (9/kWh) DE5Ssovéi | DE10so vdi

i Diesel | DES DE10 | diesel (%) | diesel (%)
800 334 | 335,07 | 341,02 0,32 2,10
1080 247 | 248,63 | 256,65 0,66 3,91
1360 223 | 22538 | 233,00 1,07 4,49
1640 218 | 220,86 | 228,61 131 4,87
1920 225 | 22860 | 237,84 1,60 5,71
2200 236 | 240,42 | 252,20 1,87 6,86
Trungbinh | 247,17 | 249,83 | 258,22 1,14 4,66
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Hinh 5. Sudt tiéu hao nhién liéu theo ddc tinh ngoai
4.2. Két qua tinh toan phat thai

K&t qua tinh toan phat thai NO, theo dac tinh ngoai.
Ham lugng NO, khi sit dung DE5 tang hau nhu khong dang
ké, nhung tang nhiéu khi st dung DE10, so vdi nhién liéu
Diesel. Cu thé theo dudng dac tinh ngoai ham lugng NO,
lan lugt tang trung binh 1,04%, 8,14% (hinh 6).

Bang 5. Phdt thai NO, theo dudng ddc tinh ngoai

Técds NO, (ppm) DE5sovéi | DE10 so v6i
’ Diesel DE5 DE10 | diesel (%) | diesel (%)
800 3924 | 3936,17 | 4345,05 031 10,73
1080 3839 | 3884,54 | 3888,07 1,19 1,28

16,07%, 24,97% (hinh 7).
Bang 6. Phdt thai CO theo ddc tinh ngoai

Técdo €0 (ppm) DESsovéi | DE10so vdi
’ Diesel | DE5 DE10 | diesel (%) | diesel (%)
800 2,35 2,1 1,87 -10,13 -20,22
1080 4,16 3,81 3,34 -8,33 -19,80
1360 6,62 6,20 544 -6,35 -17,82
1640 10,18 7,80 6,94 -23,38 -31,82
1920 28,41 23,93 22,00 -15,78 -22,57
2200 47,04 | 31,78 29,36 -32,44 -37,58
Trung binh | 16,46 12,61 11,49 -16,07 -2497
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Hinh 7. Ham lugng CO theo dudng ddc tinh ngoai
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Két qua tinh toan phat thai muén than theo dac tinh
ngoai thé hién & bang 7. Ham lugng Soot gidm dang ké khi
st dung DE5, DE10 trung binh trén toan dai t6c do theo
dudng dac tinh ngoai muc gidm tuong Ung la 26,09%,
34,54% (hinh 8).

Bang 7. Phdt thai Soot theo ddc tinh ngoai

Técdo Soot (g/kWh) DE5Ssovéi | DE10so véi
: Diesel |  DE5 DE1o | diesel (%) diesel (%)
800 0,6 0,51 0,44 -1511 -27,47
1080 2,44 2,05 1,87 -15,95 -23,54
1360 3,89 3,33 3,17 -14,38 -18,51
1640 45 2,71 2,45 -39,68 -45,58
1920 6,6 4,27 3,49 -35,29 -47,06
2200 6,7 4,28 3,68 -36,11 -45,07
Trung binh | 4,12 2,86 2,52 -26,09 -34,54
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Hinh 8. Ham lugng Scoot theo duting dac tinh ngoai va su thay d6i trung
binh NO,, O, Soot theo dudng dac tinh ngoai
5. KET LUAN

Nghién ctu da xay dung mé hinh mé phéng dong co
TV165 bang phan mém AVL boots va thuc hién tinh toan ly
thuyét tinh nang kinh té ky thuat va phat thai khi s dung
nhién liéu diesel-ethanol. Cac két qua thu dugc theo dac
tinh ngoai nhu sau:

» Khi st dung DE5 va DE10 trung binh mémen déng
€O gidm 2,24% va gidm 6,32% suat tiéu hao nhién liéu tang
1,14% va 4,66%, CO giam 16,07% va 24,97%, mudi than
giam 26,09% va 34,54%, trong khi NOx tang 1,04% va
8,14%

» Nhu vay khi s&t dung cac hén hgp nhién liéu thi
momen déng co giam, suat tiéu hao nhién liéu tang, cac
thanh phan phat thai déu giam, trit Nox tang vdi diesel-
ethanol so véi khi st dung diesel. Cang tang ty |é ethanol
trong hén hgp thi cac thanh phan phat thai cang giam, tuy
nhién mémen déng co ciing gidm. D& dat muc tiéu gidm
phat thai nhung moémen khong giam han 5%, tur két qua
md phoéng c6 thé thdy hén hop nhién liéu véi ty 1& nhién
liéu ethanol dudi 10% la hop ly. Trén co s& d6 luan an lya
chon hén hgp nhién liéu DE5, DE10 dé thuc hién va tha
nghiém trén déng co.
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