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TOM TAT

Pong co dot trong la nguon cung cdp nang heong chinh trén phwong tién co gidi, nhung
ciing la nguyén nhan chinh gdy é nhiém méi truong va khing hodng nang lwong do phat thai djc
hai. Viéc sir dung nhién liéu thay thé nhw methanol dwoc xem la giai phdp tiém ndng nham cdi thién
hiéu sudt chdy va giam phat thdi. Methanol ¢6 chi sé octan cao, kha ning chong kich né tot va cé
thé dwoc san xudt tir nhiéu nguon khdc nhau, phit hop véi diéu kién tai Viét Nam. Két qua nghién
citu cho thay khi sir dung methanol, ddc tinh phdt thai ciia dong co thay doi ré rét so véi xing, voi
CO giam khoang 24-34% va NO_ giam 60-70%, trong khi HC tang 250-490%. Su gia tang HC chu
yéu do nhiét héa hoi I6n ciia methanol lam gidam nhiét dg buong chdy, dan dén chdy khéng hoan
toc%n. Tt ity nhién, xe:t tong thé, methanol van chq thdy wu thé trong viéc giam CO va NO ', va nhuoc
diem vé HC co thé duoc cai thién thong qua toi wu hoa qua trinh chay va cac giai phap xuw Iy khi
thai. Do d6, methanol dwoc danh gia la nhién liéu thay thé tiem nang, gép phan phdt trién cdc hé
théng dong co sach va bén viing.

Tw khoa: Dong co xang; Xang sinh hoc; Khi thai; Tinh kinh té nhién liéu.

ABSTRACT

Internal combustion engines are the primary source of power for motor vehicles, but they are
also a major cause of environmental pollution and the energy crisis due to harmful emissions. The
use of alternative fuels such as methanol is considered a promising solution to improve combustion
efficiency and reduce emissions. Methanol offers advantages such as a high octane number, good
knock resistance, and flexible production from various sources. The results show that methanol
significantly changes emission characteristics compared to gasoline, with CO reduced by 24-34%
and NO_ reduced by 60-70%, while HC increases by 250-490%. This HC increase is mainly due to
the high latent heat of vaporization of methanol, which lowers in-cylinder temperature and leads
to incomplete combustion. However, methanol still demonstrates clear benefits in reducing CO
and NO_emissions, and the HC drawback can be mitigated through combustion optimization and
exhaust after-treatment. Therefore, methanol is a promising alternative fuel for cleaner and more
sustainable engine systems.
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1. PAT VAN PE

bong co dot trong hién dugc st dung
rong rai trong nhiéu linh vyc nhu giao thong
van tai, xay dung va hang khong, kéo theo
nhu cdu ning luong ngay cang ting va sy phu
thudc 16n vao nhién liéu hoa thach, dac biét la
xang [1, 2]. Tuy nhién, viéc sir dung xang gay
ra nhiéu van dé nghiém trong nhu can kiét tai
nguyén va gia tang phat tl}éi CO,, CO, HC va
NO_, anh huong ti€u cuc d€n moi trudng va stre
khoe con nguoi [1]. Do d6, viée tim kiém nhién
lidu thay thé bén viing 1a hét sirc can thiét.

Methanol & mét ng vién tiém ning
nho kha nang san Xuét tir nguén tai tao, clu tric
phéan tir don gian va ty I¢ hydro/cacbon cao.
Nho chira oxy trong phén tir va c6 chi sé octan
cao, methanol gitp cai thién qua trinh chay va
nang cao hi¢u sudt dong co [2, 3]. Tuy nhién,
cac nghién ctru hién nay chu yéu tap trung vao
hdén hop methanol-xing voi ty 1& thip, chua
khai thac hét tiém nang ctia methanol. Vi viy,
viéc st dung methanol nguyén chat (M100) 1a
hudng di can thiét, du van ton tai mot sb thach
thirc nhu kho khoi dong ngudi va gia tri nhiét
thap [4].

Cac nghién ctu gan day cho thdy
methanol ¢6 kha ning cai thién hiéu suat chay
va giam phat thai, dac biét trong cac cong ngh¢
dong co hién dai. Do do, viéc nghién cuu dac
tinh [am vi¢c cua dong co khi sir dung M100 c6
¥ nghia quan trong trong viéc phat trién cac hé
thong dong co sach va bén viing.

2. XAY DUNG MO HINH VA PANH GIA
PO TIN CAY MO HINH

2.1. Co s& ly thuyét xdy dung mé hinh

Mo hinh qué trinh chdy cua dong co
duogc lya chon 1a mo hinh Fractal, &p dung cho

dong co danh lira cudng birc nham du doan tdc
d6 giai phong nhiét trong didu kién hdn hop
dong nhat. Mo hinh xét dén cac yéu t6 nhu
hinh dang budng chay, thoi diém danh lia,
thanh phan khi nap, chuyén dong dong khi va
dic tinh lan truyén mang ltra. Qué trinh truyén
nhiét duoc xac dinh theo dinh luat Newton-
Richmann.

Phat thai CO dugc mé phong theo mo
hinh Onorati, phan anh qua trinh chay khong
hoan toan. Co ché hinh thanh NO, dugc xay
dung dua trén m6 hinh Pattas va Hafner két
hop co ché Zeldovich, trong khi HC dugc xéac
dinh theo mé hinh AVL véi nhiéu ngudn phat
sinh trong dong co danh Itra cudng buc [5].

2.2. X4y dung mo hinh va danh gia d¢ tin
cady m6 hinh

Hinh 1. M6 hinh mé phong dong co phun xang va
phun methanol.

bong co nghién cuu la dong co xdng
bbn xi lanh, duong kinh 75 (mm), hanh trinh
84,7 (mm), ty sd nén 10,5:1, cong suat 80 (kW)
tai 6000 (vg/ph) va mo-men xodn cuc dai 140
(Nm) tai 4200 (vg/ph). M6 hinh dong co dugc
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xdy dung trén phan mém AVL Boost, dugc thé
hién nhu trén Hinh 1.

Két qua so sanh giita cong suit mod
phong va catalogue cho thay sai s6 nho, voi gia
tri 16n nhat khoang 5,9% va trung binh khoang
3,5%; suét tiéu hao nhién liéu sai léch trung
binh 3,26%. Sai s6 ndy ndm trong giéi han chip
nhan duoc va cho théy mo hinh c6 do tin cay
t6t, phtt hop cho cac phan tich tiép theo.
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Hinh 2. Két qua mé phong va catalogue.
3. KET QUA VA THAO LUAN

Két qua tinh todan mo phong cong suit
va cac thanh phﬁn doc hai cia dong co khi sur
dung xing va hoan toan Methanol cung cip
béng phun trén dudng nap & cac ché do tbe do
khéac nhau va tai 100% tai dugc trinh bay va
phén tich dudi day.

3.1. Cong suat va suat tiéu hao nhién li¢u
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Hinh 3. D6 thi cong sudt khi sir dung nhién liéu
xang va methanol.

Trén Hinh 3, khi phun methanol v6i h¢
s6 du lugng khong khi twong duong xing, cong
suat dong co hau nhu khong suy giam dang ké.
Miic chénh léch chi khoang 2-8% va giam dan
khi tai ting, gan nhu khéng dang ké & ving toc
dd cao. Mac du methanol c6 gia tri nhi¢t thép
hon, nhung nh¢ dic tinh chay tot va chi sé octan
cao, dong co van duy tri céng sudt gan tuong
duong xing khi diéu kién van hanh duoc t6i wu.

3.2. Khi thai NO_
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Hinh 4. D6 thi khi thai NO..

Két qua Hinh 4 cho thdy phat thai NO_
khi sir dung methanol thip hon dang ké so véi
xang, voi muc giam khoang 60-70% trong
toan bd dai khao sat. Nguyén nhan chu yéu do
methanol c¢6 nhi¢t héa hoi 16n lam giam nhiét
do chay, tr d6 han ché su hinh thanh NO.. biéu
nay khang dinh vu thé ctia methanol trong viéc
giam phat thai NO .

3.3. Khi thai CO

Két qua Hinh 5 cho thiy phat thai CO
khi st dung methanol thap hon 13 rét so voi
xdng, vo1 muc gidm khoang 24-34% (trung
binh ~30%) trong toan b dai khao sat. Nguyén
nhan cha yéu do methanol chira oxy trong phan
tur va c6 ty 1€ H/C cao, gitip qua trinh chdy hoan
thién hon. Tuy nhién, & tdc dd cao murc giam cé
xu huéng gidm nhe do hon hgp tré nén giau.
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Hinh 5. D6 thi khi thai CO.

3.4. Khi thai HC
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Hinh 6. Dé thi khi thai HC.

Trén Hinh 6, phat thai HC khi stir dung
methanol cao hon xang khoidng 250-490%
va tang theo diéu kién lam viéc cua dong co.
Nguyén nhan cha yéu do nhiét héa hoi 16n 1am
giam nhiét do budng chay, dan dén chay khong
hoan toan. Tuy nhién, mirc ting niy co thé
dugc kiém soat bang t6i uu hoa qué trinh chay,
trong khi methanol van cho thay uvu thé trong
vige giam CO va NO,.

4. KET LUAN

Két qua nghién ctru cho thiy methanol
lam thay ddi rd rét dic tinh phét thai so véi
xang, voi CO giam khoang 30% va NO,_ giam
60-70%, trong khi HC tang 250-490% do

chay chua hoan toan. Tuy nhién, xét tong thé,
methanol van c6 tiém ning 16n trong viéc giam
cac chat 6 nhiém chinh, va nhuoc diém vé HC
¢6 thé duoc khic phuc bang cac giai phap t6i
uu hoa va xu 1y khi thai. <
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