%47 K% 1B FRKFFIR Vol. 47 No. 1
2024 %1 A Journal of Chongqing University Jan. 2024

doi: 10.11835/j.issn.1000-582X.2022.004

/TR TR A R HC CT R84 M B Al B o

E &, % %M

(kZXKFAEFKR,B% 710064)

WE AT AR RA R E LR H R = F 8/F B RS ¥ HCCI(homogeneous charge
compression ignition) ¥ K& 45 M 89 Fvm , i R F S F R AR e = F BRS04 B B R S MR
HCCIMR e BT THEM T L, 2N THARE EH EAI G F R EFRIH AR ZRET
FTEAGHA_TRLERBLOTNLZ, SRAN MIZTEARMHER LAEH GRE HAF
Fa B A I G FMEE R AR T EETARAMKRKE,COMEE—F AMR N AT D (LA E 4
AEAEKRKEHCORG ;MM _FRBRILHIZK ,ALNES B EEMEE K MERT,EHISER
A FIEAE R D = F B HCCUR B 2 5 iy 2% A £ 3ANEE 5 1 AN B 30 Lk & 3T o 4h 2% A
30°, A = P BEAK IR B ALK A, 3T R AL IR A 804 K, 5 2 AN AL E Bk BT W dh 4k A 150, %)
AT IR E A 1 193 K, A P B85 1) 75 4 AL A R CO BF AL 2K, % 3 MR h CO R AL, & s CO, B
A, Fr 2 Fw 5 3G A ) — P B 3R R AL, 5 T B R R B B, = B 4G KR R
AR R ST A R R AR T AR BEAE A

KRR AL BB = B BT 3 R R AR K

FESES :TK421.2 MR E A X EHS:1000-582X(2024)01-001-08

Simulation study on HCCI combustion of DM E/methanol fueled engine

WANG Xin, TAN Ling, CHEN Zhaoyang
(School of Automobile, Chang’an University, Xi’an 710064, P. R. China)

Abstract: To determine the effects of mixture concentration and fuel blending on the combustion performance of a
dimethyl ether/methanol fueled HCCI engine, the combustion process under different excess air coefficients and
dimethyl ether addition ratios was simulated. Parameters such as temperature, pressure, pressure rise rate and the
heat release rate were examined, as well as the fuel consumption path. The results show that the peak values of the
pressure, temperature, heat release rate and pressure rise rate decrease with the increase of the excess air
coefficient, while the phases are delayed. Excessive excess air coefficient hinders the further oxidation reaction of
CO, resulting in high CO residue. On the other hand, increasing the dimethyl ether (DME) addition ratio leads to
higher peak values of pressure and temperature in the cylinder, advancing their phases, while the peak values of

pressure rise rate and heat release rate decrease. The combustion heat release rate curve of dimethyl ether
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homogeneous charge compression ignition (HCCI) combustion exhibits three peaks. The first peak, occurring at a
crane angle of 30° before topdead center (BTDC) with a temperature of 804 K, corresponds to the low-
temperature-oxidation heat release of dimethyl ether. The second peak, appearing at a crane angle of 15° BTDC
with a temperature of 1 193 K, corresponds to the heat release from reactions forming CO through formaldehyde
and other intermediates. The third peak represents the heat release from CO oxidation when CO, is generated. The
second and third exothermic rate peaks indicate the high-temperature oxidation exothermic stage of dimethyl
ether. Additionally, when mixed with methanol, the low-temperature oxidation reaction of dimethyl ether
promotes the combustion of the mixture.

Keywords: internal combustion engine; simulation; dimethyl ether (DME); methanol; homogeneous charge

compression ignition (HCCI)
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Table 1 The main simulation calculation parameters
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Fig. 1 Temperature, pressure and pressure rise rate in the cylinder under different excess air coefficients
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Fig. 2 Variation of heat release rate, CO mole fraction and ROP of CO under different excess air coefficients
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Fig. 3 Temperature, pressure and pressure rise rate in the cylinder under different blending ratios
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Fig. 4 Heat release rate under different blending ratios
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Fig.5 Heat release rate, and mole fractions of CO and CH,0
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Fig. 6 ROP of dimethyl ether and main intermediate products
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