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Abstract: 10 mL. methanol, 20 mL methanol and 12 mL oleic were added into 100 mL biodiesel
(MO fuel) respectively, and M10 and M20 micro-emulsified fuels were developed after process-
ing. Based on the bench experiment and emission analysis. when the engine speed was 1 500 r/min
and the average effective pressures were 0. 088 9, 0. 177 0, 0. 266 0, 0.354 0, 0.443 0 and 0. 5310 MPa
respectively, the experiments for combustion and emission characteristics of those three fuels
were carried out. Experiment results show that compared with M0, the combustion delay periods
of M10 and M20 are longer, the combustion durations are shorter, and the maximum combustion
delay periods of those three fuels are 6°, 7° and 8° respectively. The peak pressures, the increas-
ing rates of peak pressures and the exothermic rates of peak combustions for M10 and M20 in-

crease, the maximum increasing rates of peak pressures for those three fuels are 1. 236, 1. 377
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and 1. 280 MPa/(") respectively, and the maximum exothermic rates of peak combustions for
those three fuels are 0. 280, 0. 281 and 0. 297 kJ/(°) respectively. The HC emissions, CO emis-
sions, smoke intensity emissions of M10 and M20 decrease, but there are no significant change of

the NO, emissions of M10 and M20. 4 tabs, 5 figs, 14 refs.
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Tab.1 Engine parameters Tab. 2 Physical and chemical indexes
5 ZH1105W AES 07 Sl W seah R | AR
KA LT Y o R IR /(g mLT) 0.84 | 0.87 |0.79| 0.89
Hedt /L 0. 996 AL/ (K]« kg™ D) 250 200 |1109| 200
H1 4%/ mm 105 KA/ (k) - kg™ D) 42 500 | 38 812 |19 674/ 38 650
117 /mm 115 o befd 16 52 | 3~5
B /mm 185 40°C B EIKEE/(mm? « s71) | 3.11 7.80 | 0.59
<75 = H AR g2 MR/ (kg + kg™ D) 14.50 | 12.50 | 6.47
BRI K& N /°CA 78 166 11
IRk o B T S i L 1 U R L
e 169 IX 43 EL U HG 32
WRE D HR/ kW 11.03
B39/ (r » min~1) 2 000
At B2 i A /°C 2242
W53 [ 1/ MPa 18.60 - 0. 49
L2 MEsE ERZi % S e
TEAS GRS H 8 Bk 04 O il s A BR 2 w AR
P A TS 2 MO AR L A L R 5 e B
2 1 OFE A IS AT AT 35 I 500 89 1 28 K, 100 mL (
{9 MO JRHAT 1L 55 10 mL B 7 WML Ak [wwross] [ Soicot || s
BRBHE L 7 mL L 7 5 TSR H 2 MO SRR B GAE
B T 10 mL W 5 4 ) 1R] B 5 O 7R B Fig. 1 Bench layout
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Tab.3 Combustion points and combustion delay periods

SE WA R Mo M10 M20

FJ1/MPa [BRBG ./ (O RBEZ 1/ (O BRI/ () PRBE IR A5/ (O BRBE 5/ (O | WA/ () PR UG 5./ OO PR B 45/ () | WA/ (O
0.088 9 —17 29 5 —15 27 7 —14 26 8
0.177 0 —16 27 6 —15 27 7 —14 27 8
0.266 0 —17 30 5 —16 29 6 —15 28 7
0.354 0 —17 31 5 —16 30 6 —15 29 7
0.443 0 —17 32 5 —17 28 5 —16 24 6
0.531 0 —18 34 4 —17 31 5 —16 30 6
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Tab. 4 Combustion parameters
Mo M10 M20
RECEEES — — — — — —
gy vipa VIR | VLR SIFHES | MEBABEHO |WRUFE | WEGUEEAITHES | WEGUMBERON |WRITIE| WEMEITHE | WeARBE A
J3/MPd# /(MPa « (°) " D|F/(k] « ()" D[Ji/MPaZ /(MPa + (°) " DF/(k] + () "D)|J]/MPaZ /(MPa « (*) DH|F/(k] « ()™ 1)
0.089 0 | 5.786 0.593 0. 145 5.789 0. 604 0. 149 5.923 0.614 0.153
0.177 0 | 6.187 0.748 0.175 6.237 0.774 0.175 6.435 0.872 0. 180
0.266 0 | 6.809 1. 043 0. 245 6. 834 1. 020 0.248 6.897 1.077 0. 260
0.354 0 | 7.049 1. 106 0. 245 7.168 1. 107 0.237 7. 380 1.123 0.234
0.443 0 | 7.277 1.236 0. 280 7.769 1. 230 0.281 7.861 1. 280 0. 285
0.531 0 | 8. 041 1.121 0.241 8.122 1.377 0. 250 8. 146 1.084 0.297
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