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TOM TAT

Vi toc dg tang trung binh khodng 16% sé lwong xe 6 t6 nhw hién nay chinh la nguyén nhan
gdy can kiét nguon nhién liéu tir dciu mo, 6 nhiém méi truong. Theo bdo cdo mdi trwd’ng quoc gia
hoat dong giao thong dong gop gan 85% lwong khi CO, 95% lwong VOCs trén toan quoc va chiém
khoang 70% nguon gdy 6 nhiém khéng khi ¢ céc khu dé thi 16m. Vi mire sw dung ddau mé nhur hién
nay, sé heong dau mé ndy chi con di dimg trong khodng 50-60 ndm nita néu khéng phat hién thém
nhitng nguon dau mé méi. Bai bdo nay sir dung phan mém AVL Boost dé tinh todn va mé phong
xdng RON 92 két hop véi con & cdc ty 1é khdc nhau. Két qua cho thay, ty 1é Ethanol ting dan lan
liot la ES5, E10, E20, E85 lam cho hén hop nhién liéu — khéng khi cang nhat, ¢ong sudt dong co
giam 1,75%, 4,06%, 9,13%, 38,71% va sudt tiéu hao nhién liéu tang 1,79%, 4,24%, 10,1%, 63,5%,
1y 1é Ethanol nho hon 20% thi dién bién vé khi thai theo chiéu huéng cé loi. CO va HC gidm xuong,
NOx tang lén.

Tir khéa: Dong co; Cong sudt; Con; Mé phong.
ABSTRACT

The current average growth rate of about 16% in the number of cars in use is the main
cause to environmental pollution as well as rising fuel consumption. According to the national
environmental report, traffic activities produce nearly 85% of CO emissions, 95% of VOCs
nationwide and account for around 70% of air pollution sources in large urban areas. Based on the
current level of oil use, this amount of mineral oil will only be enough for another 50-60 years if no
new oil fields are discovered. This article uses AVL Boost software to calculate and simulate RON
92 gasoline combined with alcohol at different ratios. The results show that gradually increasing
Ethanol ratio to ES, E10, E20, ES5 makes the fuel-air mixture lighter, engine power decreases by
1.75%, 4.06%, 9.13%. %, 38.71% and fuel consumption increased by 1.79%, 4.24%, 10.1%, 63.5%,
Ethanol ratio is less than 20% then the evolution of emissions will be in a favorable direction. CO
and HC decrease, NOx increases.
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1. PAT VAN PE

Ngay nay, nhu cau st dung nhién liéu
va san pham dau mo phat trién manh mé dan
dén phat sinh nhiéu van dé can duoc giai quyét
nhu: Nhién liéu ngay cang can kiét, nan 6 nhiém
moi truong do khi thai déng co, cac 1o ddt cong
ngh1ep, su nong 1én toan cau [3], cac co so san
xuét va ton chira san pham dau, su ton hao cong
suat, tudi tho dong co. Mat khac, nhu chiing ta
da biét, an ninh qudc gia, an ninh kinh té luon
gin lién véi an ninh nang lugng. Vi thé, an ninh
ning luong luon dugc dat 1én hang du trong
chién luoc phat trién ciia mdi qudc gia. Vi
mirc st dung dau mo nhu hién nay, s6 lugng
dau mo nay chi con du dung trong khoang 40-
45 ndm, khi thién nhién khoang 60 nam, than
da khoang 111 nam nita néu khong phat hién
thém nhirmg ngudn dau mé méi. Chinh vi thé,
dé giam thiéu 6 nhiém moi truong, dam bao
an ninh ning lugng lau dai va phat trién bén
vitng, nhiéu qudc gia trong vong vai thap ky
qua da tap trung nghién ctru sir dung nhién li¢u
sinh hoc nham thay thé mot phan dau khoang,
tién téi xay dung nganh nhién liéu sach & qudc
gia minh. Vi thé can c6 nhimng nghién ciru ty 18
xang pha con dén cong suit ciia dong co 6 1o, tir
d6 khuyén khich nguoi dung sir dung san pham
nhién liéu sinh hoc dé giam thiéu 6 nhidém moi
truong va tang cong suat ctia dong co.

2. NHIEN LIEU SINH HOC DUNG TRONG
PONG CO XANG

2.1. Gi6i thi¢u vé nhién li¢u con Ethanol

Ethanol con duoc goi 1a rugu etylic,
ruou ngil cdc hay con, 1a mot hop chat hitu co
nam trong diy dong dang cia rugu etylic, dé
chay, khong mau, 1a mot trong cac thanh phan
ciia d0 udng chira con. Trong doi song, nd
thuong duoc goi tat 1a ruou. Cong thirc hoa hoc

C,H,OH, viét tit la C,H O [9].

Nguyén liéu san xuat Ethanol thich hop
nhét 1a dudng (mia, tinh dau co), ri duong va cay
laa mién ngot, tinh bot (khoai tdy, cac loai hat
lua, lha mi, ngo, dai mach). Nang suat Ethanol
trung binh dao dong tir 2.100 dén 5.600 lit/ha dét
trong trot tiry thudc vao timg loai cdy trong. Doi
voi cac loai hat, nang suat Ethanol thu duogc vao
khoang 2.800 lit/ha, tic 1a khoang 3 tan nhién
liéu hat s& thu dugce 1 tin Ethanol [8].

2.2. Chi tiéu chit lwong ciia xing pha con va
viée sir dung hén hop nhién li¢u xiing pha
con & dong co dot trong

Dé dung 1am nhién lidu pha vao xing,
Ethanol can dat dugc cac chi tiéu nhat dinh.
Céac chi tiéu Ethanol bién tinh duoc xac dinh
theo phuong phap ASTM 1613, ASTM D5510,
ASTM E1064 [8], hoac mot loat cac TCVN.

3.COSOLY THUYET
3.1. Qua trinh chay

Mo hinh chdy Fractal dung cho dong
co danh ltra cudng buc, dugc dé cap trong AVL
Boost [2], du doan toc do giéi phong nhiét trong
dong co khi nap dong nhat. Do do, ta phai xét
dén anh huong cua cac thong s6 quan trong sau:

- Hinh dang budng chay;

- Vi tri va thoi gian danh lua;

- Thanh phan cta khi nap (khi sét, khi
xa luan hoi, bdc hoi khi va nhién liéu);

- Chuyén dong nap va mirc d xody 1dc.

Anh hudng cta qua trinh chay dén cong
suét, cu thé nhu: kiéu bu@)ng chay, tde do chay,
su lan truyén mang lira [1], duoc x4c dinh qua
cac giai doan chay nhu sau:
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Hinh 1. Mang lira lan truyén t6i thanh xylanh, bat
dau cua hién twong chdy sat vach

Tdc dd chay cua khoi lugng nhién liéu:

dma AT

= PuAr.S = pu (] Ar SL.(D)
Qua trinh chay xoday 1dc:

dimy

A
o= PuArS, = pu {3} AL S0

St Ar

(1-3)
SL Ay,

Tdc do chay sat vach c6 thé dugc miéu
ta don gian bang sy suy gidm theo ham mi.

m—mpg

dt }wau—cammtmn T

{dmm (1-4)

Téc do chay tong thé co thé rat ra nhu
mot gia tri trung binh cua hai toc do chay.
(dn) ,(dm)

=(1-w) J
overail \ dt pacnis

(1-5)

' J
* dt wall-combuston

Su chuyén tiép giita 3 mo hinh chay
dan dan bat dau khi trai qua khoang thoi gian
chuyén tiép t, xac dinh tia lra dau tién toi
thanh xylanh:

~ (m —m.E;I_]Ir
= (JGHATSL_]D. (1-6)

3.2. Qua trinh truyén nhiét
Qua trinh 4p suit cao:

Dinh luat nhiét dong hoc 1 cho hé thong
kin nhu sau (gia dinh mé hinh 1 chiéu don gian
hoa), thé hién méi quan hé gilra su bién thién
ctia ndi nang (hay enthalpy) véi sy bién thién
cua nhi¢t va cong [1].

d(m,u) dv  dg,  dQ, , dmy |
da. =—pcy1.a+ da. B da. e da. (-7

D061 v6i qua trinh trao doi khi:

Qua trinh nay phai dua vao luu lugng
khdi lwong khi, ra trong phuong trinh dinh luat
nhié¢t dong hoc [1].

d (mcyl u) _ dV dQW d min dmaul 1 —8
e Nl Ml

4.QUY TRINH VA KET QUA MO PHONG

4.1. Quy trinh mé phéng dong co sir dung
hdn hop xiing pha con

4.1.1. Quy trinh mé phong
Dua trén dong co thyc té, tir nhiing phﬁn

tir ¢6 san trong AVL Boost, cac thong s6 ki thuat
duoc xay dung cho dong co Toyota — SA:
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Hinh 2. M6 hinh mo phong
1. Loc khi; 2. Phan tir can dong; 3. Bo ché hoa khi: 4. Binh én ap;
5. Phan tir néi; 6. Xilanh; 7. Binh tiéu ém
4.1.2. Chay mé hinh

Gilr nguyén lugng nhién li€u va goc danh Iora sém cua dong co. Chay md phdng moé hinh
dua ra két qua so sanh vé cong suat dong co khi thay déi ty 1¢ Ethanol trong nhién liéu [4].

Bdng 1. Giit nguyén lwong nhién liéu va géc danh hira sém, thay doi ty 1é ethanol

STT Téc dd (v/p) | Nhién ligu (g/s) G;’(:ﬂ?*;“Thlg"a Loai nhién li¢u
1 1500 1,34 14 EO, ES, E10, E20, E85
2 2000 1,76 17 EO, ES, E10, E20, E85
3 2500 2,26 21 EO, ES, E10, E20, E85
4 3000 2,6 25 EO, ES, E10, E20, E85
5 3500 3,12 26 EO, ES, E10, E20, E85
6 4000 3,58 29 EO, ES, E10, E20, E85
7 4500 3,9 33 EO, ES, E10, E20, E85
8 4800 4,05 34 EO, ES, E10, E20, E85
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4.2. Két qua mé phong
4.2.1. Dac tinh cua qua trinh chdy

Hinh 3 so sanh dién bién cua ap suit
va nhiét do trong xylanh dong co khi sir dung
5 loai nhién liéu & 7500 v/p tir 40° trude diém
chét trén (BCT) dén 50° sau DCT.

e 2
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Hinh 3. Dién bién dp sudt, nhiét @ trong xylanh
cua dong co tai 4800 v/p, 100% tai

Tir d6 thi, thoi gian chay tré giam, ting
ty 1¢ Ethanol trong khi thoi gian chay nhanh lai
c¢6 chiéu huéng ting 1én. Béi vi trong Ethanol
c6 1 nguyén tir oxy nén thudn tién hon cho qua
trinh chdy cham & nhiét d cao va dich chuyén
mang ltra, toc do chay ctia hdn hop Ethanol —
khong khi cao hon cua hdn hop xing — khong
khi, dan dén qua trinh chay tré dién ra nhanh
hon. Do A tang 1én khi gilt nguyén lugng nhién
lidu, thi ta c6 voi nhitng gia tri A > 0,9 thi tdc
do lan tran mang ltra giam di khi tang A. Vi vay,
thoi gian chay nhanh kéo dai hon, nén khi dong
co str dung nhién liéu xang pha con, ta s& thdy
xe chay ém hon do tdc d6 ting ap suit nho nén
kha ning chdng kich nd ciing duoc cai thién.

Trong hinh 3, ta ciling thiy rang, gia tri
ctua nhiét do trong xylanh theo goc quay truc
khuyu dat cuc dai sau thoi diém két thuc qua

trinh chay nhanh (ap suat dat cuc dai) vi do con
c6 hién tugng chay rdt trong qua trinh gian no,
mic du khong dii kha ning sinh cong thap do
piston da qua diém chét trén nhung lai gia nhiét
cho céac vung da chay khac nén sau do nhi¢t do
moi dat cuc dai.

i et i 0 T

/ Y,
= e

fiw opmay frmr L 780 K

Hinh 4. Téc d toa nhiét ciia dong co sk dung cdc
logi nhién liéu o 4800 v/p, 100% tai

Luong nhién li¢u cép cho 1 chu trinh
khong ddi, nhiét trj thap va téc d6 chay cua hdn
hop xing — Ethanol thdp hon so v&i xang, vi thé
tdc d6 toa nhiét cua dong co sir dung hdn hop
nhién liéu xdng pha cdn la nhé hon so voi dong
co su dung xang. Va khi cang tang ty 1¢ Ethanol
trong nhién liéu thi tbc do toa nhiét cang giam.

4.2.2. Dic tinh cong suit dpng co

Khi gilt nguyén nhién li¢u, do nhiét tri
ctia Ethanol thip hon xdng nén cong suat dong
co s& giam. Vi mot tée do khong doi, luong
nhién lidu cung cap khong doi thi lugng khong
khi di vao xylanh ciing khong thay d6i. Trong
khi d6, lugng khong khi 1y thuyét dé dbt chay
hoan toan 1 kg nhién liéu cua Ethanol it hon
xing [2], vi viy hon hop nhién liéu cang nhat
di khi tang ty 1& Ethanol trong nhién liéu. Diéu
nay ciing khién cho cong suat ciia dong co giam
di. Ngoai ra, do thoi gian chay tré giam khi ting
ty 18 Ethanol trong nhién liéu, dan dén c6 hién
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tugng vura chdy vura nén, nén s€ ton nhicu cong hon, vi vay cling lam giam di cong suat cua dong
co. Bang 2 thé hién gia tri cong suat cua dong co khi gilt nguyén luong nhién li¢u khi chay céc loai

nhién li¢u ¢ dai toc do tinh toan.

Bdng 2. Cong sudt déng co khi chay cdc logi nhién liéu khéc nhau (kW)

Nhién liéu
E0 ES E10 E20 ES85
Toc dp
1500 19,67 19,31 18,91 18,06 12,79
2000 26,38 25,85 25,25 23,99 16,56
2500 34,36 33,70 32,94 31,32 21,74
3000 39,00 38,34 37,43 35,37 24,36
3500 46,65 45,73 44,61 42,15 27,92
4000 52,52 51,78 50,50 47,65 31,27
4500 56,59 55,88 54,48 51,42 33,67
4800 58,20 57,10 55,73 52,31 33,72
' . sira két cau dong co [5], cong sudt chi giam di
i ¢6 9,13% khi toan tai. CO va HC giam xudng,
g . NOx tang 1én [7].
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Hinh 5. Thay doi cong sudt dong co ¢ 100% tdi
khi str dung xang pha con so voi xang RON92 (E0)

Hinh 5 di cho thdy dugc do giam cong
suat twong ddi cuia dong co khi chay nhién liéu
xang pha con véi cac ty 18 khac nhau ¢ dai toc
do tinh toan so v&i khi chay xang EO. Khi sir
dung nhién li¢u ES5, E10, E20, E85 thi cong
suat giam 1an luot 1 1,75%, 4,06%, 9,13% va
38,71%. Khi sir dung nhién liéu xing pha con
& ty 18 10-20% thi khong can thiét phai chinh

5. KET LUAN

Cung mot lugng nhién liéu cung cap thi
khi ta str dung hdn hop xidng pha con co ty 1é
Ethanol ting dan lan luot 12 E5, E10, E20, E85
lam cho hdn hop nhién liéu — khong khi cang
nhat, cong sudt dong co giam 1,75%, 4,06%,
9,13%, 38,71% va suét tiéu hao nhién liéu tang
1,79%, 4,24%, 10,1%, 63,5%. Vi vay, khi str
dung cac loai nhién li¢u c6 ty 1¢ Ethanol nho
hon 20% thé tich thi khong can thiét phai chinh
stra dong co ma van dam bao duogc kha ning
van hanh cia dong co [6], dong thoi dong co
1am viéc ém hon do tdc do ting 4p sudt giam.
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Trong khi d6, ciing véi hdn hop nhién liu c6
ty 18 Ethanol nho hon 20% thi dién bién vé khi
thai theo chiéu huéng co lgi. CO va HC giam
xudng, NOx ting lén.

Két qua nghién ctru 14 tién dé cho cho
viée str dung nhién liéu xang pha con vdi cac ty
1€ Ethanol cao hon cho dong co xdng doi cii (st
dung bd ché hoa khi).
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