Fs9 M R (A SRR A5 T REROR R Vol. 59 No.7
2026 4F 7 H Journal of Tianjin University (Science and Technology) Jul. 2026

DOI:10.11784/tdxbz202505005

s S 4R 3 K S H e B B2 - S0 v U & Zh AL IS BE R =2 M

oo RFAL, ek F LV gxe?’
(1. WP Zh ) RS M E R SRR, HEY7 2610005
2. MRS ST, HEE7 2610005 3. KHEAFIEHE PIRSN 1 SR TR 0% , K 300072)

W OE: A THAEEH TR UK AL S, AT ZfHAE AR, BT VBT IR A bR B v
XA B E LA A2 CR AR A AR L AR) 3T L S AR A HE AR M0 Wi AL, R AW W B AR X x4
AR R RS A EA R EYh, AHVRBELEL REA X T YRR ESESER. BT
VERFELSHAAAWRAER, RiEEHAR, FTRFMEXAGR S TEOERE, ROEEATERREREFRT
BEIRBE AR, ARSI MERIRE R R Ao 38 T AR B . TR SRR R SR = R R 38 5] 46.82%, M) IE7T4 48
TRZFIKT 39.00%. LA EFHERA AL, FRFHEXTHEETEOBERAEEL S, SO0, HELEE
. R, AERETESHESN B 2.0MPa), ZLIUEAHIRBREF SRS, FPEOBRETRD, FPEBRER
TR %, AP THREELR TR 0.96%, #IMHEM 54.13%, 12 NO, HE403ghm 29.25%. JLid, FEH
BEELE P ALK, SLEMBERERSACEAL . I, KIS F A EE S IL AR el
&, Hwr3LAE% 020mm B, F5RMAFR TARE 0.76%, X TaTH T EAE0REFLEH, LnsmiE
AR 53.91%, NO, HEAX3E A 27.21%.

KR F - S AUIRRL R Sl s WESRTAR s PRI JRBERICR ;s 15 4L

hES#ES . TK422 MEFERERD: A XEHS: 0493-2137(2026) 07-0731-10

Impact of Injection Mode and Parameters on Methanol-Diesel
Dual-Fuel Engine Performance

Pang Bin" 2, Lian Zifan’ , Ma Jinchun®? , Li Weil 2, Pan Jiayingz’ 3
(1. State Key Laboratory of Engine and Powertrain System, Weifang 261000, China;
2. Weichai Power Co., Ltd., Weifang 261000, China;

3. State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: Based on a port fuel injection methanol-diesel dual-fuel marine engine, a three-dimensional numerical
simulation model was established to investigate the influence of the methanol injection mode and key injection pa-
rameters (injection pressure and nozzle diameter) on combustion and emission characteristics. The results demonstrated
that the methanol injection mode significantly affected the in-cylinder combustion efficiency, film distribution, and
emissions, with a strong correlation between combustion efficiency and the methanol film mass in different injection
modes. Owing to the synergistic effect between methanol spray and the intake airflow, droplet evaporation was en-
hanced in the open-valve injection mode, which reduced the methanol film mass, improved the methanol combus-
tion mass and efficiency, and consequently increased the overall combustion efficiency and the indicated thermal
efficiency. In the experiment, the indicated thermal efficiency reached 46.82% in the open-valve injection mode,

compared with less than 39.00% in the closed-valve mode. In contrast to the closed-valve injection mode, the open-

valve mode resulted in a higher methanol film mass and wider axial distribution along the cylinder liner.
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Furthermore, an optimal methanol injection pressure (2.0 MPa) was identified, under which the combustion duration

was the shortest, the methanol film mass was minimized, and the methanol combustion mass was maximized,

resulting in a 0.96% improvement in indicated thermal efficiency, a 54.13% reduction in soot emissions, and a

29.25% increase in NO, emissions compared with the baseline condition. Under this optimal pressure, the methanol

film was primarily concentrated at the bottom of the cylinder liner, with a reduced mass and distribution range. Addi-

tionally, the indicated thermal efficiency decreased with an increase in the methanol injector nozzle diameter: at a

nozzle diameter of 0.20 mm, the indicated thermal efficiency was improved by 0.76% compared with the baseline,

which was attributed to the shorter combustion duration. Furthermore, soot emissions were reduced by 53.91%,

whereas NO, emissions increased by 27.21%.

Keywords: methanol-diesel dual-duel engine; injection mode; methanol film; combustion efficiency; pollutant

emission
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