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Abstract

Methanol, as a liquid fuel produced on a large scale through multiple methods, is applied in mature
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and highly efficient compression ignition engines. It is one of the important technical paths for
achieving deep decarbonization in the transportation sector. However, the physical and chemical
properties of methanol differ significantly from those of traditional diesel. In particular, its extremely
low cetane number, high vaporization latent heat, and limited miscibility with diesel all pose direct
technical challenges when applied to traditional compression ignition engines, such as difficulties
in self-ignition and control of specific pollutants. This paper comprehensively reviews and summa-
rizes the performance, combustion, and emissions of compression ignition engines fueled with meth-
anol in recent years.

Keywords

Methanol, Compression Ignition Engine, Combustion Optimization, Emission Control, Technical
Review

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

EAER, TGRS IHEEGE L B A ORI Bk 3 AT FHHER A I R, A0k [ R AR AR - 34
BBEIRBIRMIT A (1] [2]o SPGB T BE. ARE. R, GURFA. HRE. BERIEL AR
S5 IR H T RIL U 3]-[5]. Horbr, HIRERRRH AR T i S BRI ik 1, &
BRI T RO E L, IR R IUT AR R Y L AR AR5 Jenb il S5 00 3546 32 v T 22 A fe ] 440
BREIFHBR6] [7].

B, AKX FEERNIEAAAEEZ AL . REERRAF BB A H R 2 fFEs, EH—
AR SN S PHBEE AR BT D9iR Ml sh IR A s L FESEVERES KL, TR o
REIBCR . RUKEEIR MR R SRS RS5O AT TR TT Do ol B SR 15 A7 AEAH 20 18 DU
BERREAH AR E VE AN A PR PR S5 i B, RPN GO0 B2 SR IS ) . 22 R ORHR 4 5 W I 4h 5 55 5 T
BEAT THRZ: NIRTHHoN Bl JF A R 40 T EEIRBERF AR, F TE N DOREANTR] LE A1 ) PR B ORI S 0 5N
TR R B R B

AR T R EERRE ARSI R IR, WEid 1 ISR R R A s LB SR SR8, Bl
BT 5 BRI S BRSBTS 58, R HEBER AR AT IR RS T AR

2. MEESHT
2.1. FIEhmEE

Hassan. Kumar. El-Seesy UL S i 8k 452 2 W 70 & 4 X I sl T S 7 [8]-[11]. XYLl
FR L T I0FA HA OR BB HR ek, o F I - SR ST T e R, AT R E 5T T R
R BIALIBA T FE R

FH /5 it SRR AR R R BT 2% PR B S R R R Gk AT 40 FE B, 10 FH RS - SR SRR
FEW AR IIR & 5 SRR il o WIS N T EA R RSN RT, B ERE - SRS
W HR R I AR AT K R SR 5 1) B0 LI FE R (8] SETFE IR, SR FH S8 B AN HR i 5 A L0 R
BB AR G R, A Se i By 2, G R TR AN UL U R 7 2 il

DOI: 10.12677/met.2026.152023 214 WU TR 5


https://doi.org/10.12677/met.2026.152023
http://creativecommons.org/licenses/by/4.0/

T &

1 7.9%A0 4.3%; HHLLH EEHE OB U 7 3, A R RIS B BERE R A 8.1%,  FRAEHI B IAL
FRIETHE 10.8%, W 1. &1 2 Fros. WETCRBIHISIAE T B VA T A A g KOk (s i, I BB il
PRSI, JE R E MR R BRSO B, I L RERETS LAt — D AR

R D100
60 X ZIm10
X [~ IM10Ce25
RS [~ 1M10Ce100
454 T K [__|m30
L7 X RXIM30Ce25 |
T ] R |___IM30Ce100
= % R
i v
g 25K
= 114 RS
= A1 | K
= 2040 | K e
= Zi < i’
o ] év‘ '2 74§ '2 X
| X AL 4 X
w 15+ é ’:' Zlﬁgg;:: PATHH ::: ey ::
1 A X A1 | X A X ANH X
ﬁ Zi K2 Za o 72 il o % e e
& 1040 E e LHE| IE
[y 1A & K| gl & Al | K
511G K Al K Al K A X
| K RS 11| K gl K
| /. r’: /1.3 X /nu %4 Z Pt
0.49
B Y ER/ MPa

Figure 1. Braking fuel consumption varies with the average effective pressure
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Figure 2. Brake thermal efficiency varies with the average effective pressure
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Figure 3. The influence of different methanol blending ratios on the braking fuel consumption of diesel engines at 2000 r/min
and under various loads
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Figure 4. The influence of dual-fuel mode engine operation on braking thermal efficiency. (a) 10% mass fraction methanol
and n-hexanol are mixed with safflower oil biodiesel; (b) 30% mass fraction methanol and n-hexanol are mixed with safflower
oil biodiesel
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Figure 5. The influence of nanoparticle additives on the 1/2 combustion duration. (a) 30% methanol with different nanoparticle
additives; (b) 50% methanol with different nanoparticle additives
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Figure 6. The variation of combustion duration under different engine loads
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Figure 7. CO emissions under different engine loads
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Figure 8. Hydrocarbon emissions under different engine loads
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