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1. TOM TAT

Bai bao nay trinh bay két qua tinh toan tinh
ning kinh té, k§ thuat va phat thai dong co
diesel D243 khi st dung nhién li¢u Dimethyl
Ether (DME) bang phin mém AVL BOOST.
Nhién litu DME dugc mé phong phun tryc
tiép vao trong xylanh dong co twong tu nhu
diesel. Cong sudt dong co, suat tiéu hao nhién
liéu va cac thanh phan phat thai & cac toc do
khac nhau dugc tinh toan trong céc truong hop
thay doi luong DME dé dam bao cong suat
dong co khong ddi so vai khi st dung diesel.

2. GIOI THIEU CHUNG:

Dé giam 6 nhiém méi truong, co thé ap
dung nhién thay thé (LPG, CNG, con, dau
thue vét, biodiesel, hydro, DME...)[1].
Trong so d6, DME duoc coi la nhién liéu c6
nhiéu tiém nang trong tuong lai [2,3]. DME
dugc san xuat tir nhiéu ngudn nguyén lidu
khac nhau nhu sinh khéi, than d4, khi thién
nhién. DME khong doc, khong &n mon va
khong c6 chét giy ung thu.. DME c6 tri sb
Cetan cao, nhi¢t d¢ tu chdy thép, dé bay hoi,
phat thai thap.

Céc két qua nay budc dau danh gia duoc
kha nang va hi€u qua cua viéc st dung DME
trén dong co diesel thong thuong dang luu
hanh & Viét Nam.

3. PHUONG PHAP NGHIEN CUU:

Nghién ciru dugc thuc hién béng mo
phong trén phan mém AVL BOOST[4,5] vé
sir dung DME trén dong co diesel D243 bang
cach phun tryc tiép DME vao trong xylanh

dong co véi lwong phun dam bao cong sut
dong co st dung DME tuong duong dong co
nguyén ban. Pac tinh nhién litu DME va
thong s6 ky thuat dong co D243 duoc trinh
bay nhu trong bang 1,2.

Béng 1. Pac tinh nhién liéu DME

Pic tinh DME Diesel
Khoi Ivgng phan tir
(@mol) £p 46 170
Khoi lugng riéng &
trang thai lg(’)ng (l%g/m3 ) 667 831
Tri s6 Cetan >55 40-50
Ham luong hydro 13 14
Ham lugng oxy 34,8 0
Ham lugng cacbon 52,2 86
Nhiét d6 tu chay (°K) 508 523
Ty 1€ cacbon/hydrd 0,337 0,516
Nhiét tri thap (MJ/kg) 27,6 42,5
Ty 1€ khong khi/
nl}lliéﬁ lidu 1%1 thuyét %0 14,6
Nhiét do s6i ¢ 1 atm 248,1 450-643
Do nhot dong hoc &
trang thai long <1 3
Ap suét hoi (tai 298 °K) | 530 <10
Bang 2. Thong s6 co ban ciia dong co D243

Kiéu dong co Diesel D243

S6 xylanh 4
Puong kinh xylanh (mm) 110
Hanh trinh piston (mm) 125
Ti sb nén 16,4
Cong suit 16n nhat/téc do 80/2200
(Ma luc/v/ph)
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4. KET QUA NGHIEN CU'U: giam trung binh 18% trén toan giai toc do. Vi

vdy, phai cung cip thém mot lugng DME dam

bao cong suit twong tw nhu khi st dung hoan
Tir nhimg phan tir trong phan mém, ta c6  toan diesel.

thé xdy dung dugc moé hinh dong co D243

trén AVL BOOST sit dung nhién liéu DME /\\\\ :
nhu hinh 1 v6i cac thong so6 ky thudt cia > T 5

dong co nhu trong bang 2. — / e » 1 4

4.1. Xay dung mo hinh
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Hinh 3. M6 men va cong sudt dong co ¢
100% tai khi s dung Diesel va DME

3.4. Anh huwéng DME dén phit thai cia
Hinh 1. M6 hinh mé phong dong co D243 dong co
trén AVL Boost

Hinh 4, 5 va 6 thé hién phat thai CO,

4.2. Danh gia d tin ciy ciia mo hinh NO, va Soot khi sit dung DME va diesel

Két qua tinh toan trén md hinh md phong va  trong truong hop thay doi lugng DME dé

két qua thyc nghiém vé mé men va suat tieu dam bdo cong suat dong co thay doi dudi

thu nhién liéu cta dong co & dic tinh ngoai 3% so voi khi str dung diesel. Khi do, tiéu

(100% tai) khong qué 5% (hinh 2). thu nhién liéu DME tinh theo chu trinh so
vé6i diesel dugc thé hién trong bang 3.
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o tetworsnen Béng 3. Thay doi suét tiéu thy nhién li¢u
§ - — ;; :  +~| Tiéu thu nhién liéu chu 2.
S o3 |TOedOl ik (mg/chu trinh) | 1Y 401
g” [ 2 v/ph Diesel DME %
. S 1000 250 300 20.00
2 [ 1400 217 260 19.82
Téc dd dong co ( viph)
201000 1200 1400 1600 1800 2000 22700200 1600 270 324 20.00
. 1800 245 294 20.00
Hinh 2. Dac tinh cong sudt va tiéu hao nhién

liéu cua dong co giita thuc nghiém 2000 225 269 19.56

va moé phong 2200 243 292 20.16

4.3. Anh hwéng cia DME dén md men Trung binh 19.92

va cong suat cua dgng co Ta thay, lugng DME cép véo phai dat trung

Hinh 3 cho thay, khi gitt nguyén mét lugng  binh 119,92% so v6i khi sir dung diesel.
DME bang diesel ta thay mé men va cong suat
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Phat thai CO (hinh 4): phat thai CO tang ¢
hau hét cac toc do, nong do CO tang trung binh
171,1%. Piéu nay c6 thé 1y giai 1a do khi cap
DME vio dong co voi lugng DME bing
khodng 120% diesel lam gidm luong khong khi
trong xilanh vi vy thanh phan CO tang lén.
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Hinh 4. K&t qud pht thai CO & 100% tdi

Phat thai NOy (hinh 5): Khi st dung DME
phat thai NOy ting & toc do thap va giam ¢
toc do cao trén 1600v/ph. Tuy nhién, tinh
trung binh trén toan dai tde do NOy van giam
5,3%. NOy giam c6 thé do DME c6 nhiét do
tu chay thap lam cho nhiét do trung binh
trong xilanh thip hon diesel do d6 phat thai
NOj thip hon.
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Hinh 5. Két qua phdt thai NO, 6 100% tai

Phat thai Soot (hinh 6): C6 thé thay, Phat
thai Soot giam dang ké & tat ca cac toc do,
ndng do Soot giam trung binh 73,3%. Diéu nay
1a do DME dé bay hoi, qua trinh chay it mudi

do phén tir DME c¢6 chtra 6xy va khong c6 mbi
lién ket C-C, do d6, phat thai Soot giam.
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Hinh 6. Két qud phat thai Soot & 100% tdi

5. KET LUAN

C6 thé sir dung DME trén dong co diesel
nhu dong co don nhién ligu va dé dam bao
cong suat, lugng DME phai bang khoang
120% so voi luong diesel ban dau.

Khi sit dung DME trén dong co diesel &
100% tai voi cong sudt nhu nhau thi phat thai
CO tang trung binh 171,1%, NOy, Soot gidm
trung binh 5,3% va 73,3%.

Dé cai thién thanh phan phat thai CO nén
nghién ctru thém anh hudng ctia gbc phun sdém
hodc lua chon ap sut phun DME phu hop.
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