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Comparative analysis of methanol and traditional boiler fuel
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Abstract: Under the background of the goal of “carbon peak and carbon neutrality”, environmental protection
requirements are becoming increasingly stringent, and methanol as a recognized high-efficiency, clean and low-
carbon fuel has received more and more attention. In order to analyze the feasibility of methanol for boiler fuel, a
comprehensive evaluation model of methanol, coal, diesel and natural gas as boiler fuel was established, and the
four indicators of energy saving, environmental protection, economy and sociality were considered through analytic
hierarchy process (AHP) and entropy weight method (EWM), and comprehensive evaluation was carried out under
five scenarios with different importance of each index. The following conclusions are drawn: the energy saving of
methanol is better than that of other fuels, the environmental protection and economy are comparable to natural gas,
and the social aspect is second only to coal, which is 3.2 times that of diesel and 2.2 times that of natural gas; in
terms of importance, environmental factors first, economic factors and energy-saving factors second, social factors
are the weakest importance (scenario 3); the comprehensive evaluation score of methanol as boiler fuel is 0.318 6,
which has great advantages compared with natural gas (0.292 9), coal (0.232 4) and diesel (0.156 1).
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Tab.1 The random consistency metric value
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Fig.1 Flow chart of fuel comprehensive evaluation
calculation
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Tab.4 Four kinds of fuel safety risk assessment
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Fig.2 Structure model of comprehensive evaluation index of boiler fuels

http://rifd.cbpt.cnki.net




%10 #A 5B % FT AHP-EWM [ B B 505 4R iRl ot be 43 bt 117
SRR N B AR E . —RIBRE . S dER (Seiih 05), BEAkLER 5. 75K 5 %4 F, i

ERAFETTRZE 4 ANER. Kb, 5N N B s
Z; TiRes M. & #he R E N —HEM RN
4 AN—ZFFN FRER N — 2SN 9 A A Fr Fa xR
P SE. B, RN 4 ANRIE TR
2.2 IBHREITE

PLAR A AR = 1t Tl bR HEZEIR, IR 2.508 GJ
NBL RIS Seih. R SRRSO RHE
TP Ho, i CURAT B BOE A S R 2
WRWAE, BMEPRRESHECHR[BL-32], B SES
HESCHR[2,33-34T 3 X - 3 F JE AT A SRR RS,
fity 3 Ffr iR e} 2 AR I SR [35-36] mk AH < [ R17-390 3

S — e da b it WK 6.
R4 MRRERER

Tab.5 Basic information of four fuels

TiH s e HEE RIS
SRE% 0.630 0200 0.005 100 mg/m3”
EEY% 0.79 0.25 0 0.01
WA % 19.77
RALK HEI(MI kg ) 22441 42570 21.000 34 MJ/m?3
B (kg MIY) 0091 0.074  0.050 0.056
JHASHEE (kg ) 0.261 0.200
IO £ 700 6500 2500 3.6 5G/m?

H: OBHBUA T IPCC HELEE ;. @BRRM I L PG 1 X i 4 K EUK
Py @ (RIRR) (GB 17820—2018) Hr KRR T EE R,

Fz 6 “RIBHRERE
Tab.6 The actual value of the second-level indicator

TH it S FH RIS
IRBERRI% 83 88 95 91
PR % 65 85 92 90
PREHH G 17091t 0.6890t 12904t 8.147 0102 m3
SO *E i E/kg 1.7331 02772 0.0130 0.016 4
NO 4 & fi/kg 0.816 4 0.2382 0.1231 0.1290
22 i B kg 271214 0.0181 0.004 3 0.016 4
CO2 4E i s /kg 351.1200 218.3435 136.304 3 156.053 3
Bk F G 120.356 6 450.524 4 324.534 2 295.058 8
s b 17.556 0 10.917 2 6.815 2 7.8027
HEKAE EI% 5 71 14 43
WRELG KRHE 9.75 12.75 11.50 14.50

1 OBBLNEEL 50 JG/t COs.

FHZR 6 W51, FEEALE SO.. NOK 4. CO,
A Ry BN 0.750% . 15.070%. 0.016% Al
38.820%, NLEWN 4.68% . 51.67%. 37.46% Al
62.43%, MHAN A LB N R IR 26.22%, BRBRAE |
A BEE S RSN
2.3 IR MEITE
2.3.1 AHP #+ £ — A5 ArE

— RPN TRPR T RER R R R &KUFH
FA R ERHAN. 4 MataEL R, RHE
MVEAN T E— 2R HTIEIRTT 4 DMEFRIIRE . X)
TR RLE R UL, TEANF R SR EL, TEE R
BATREANE], FTRERIER . MR R, L5 R R ML
SR ZEST R A o A 4 AD>—%da b5
ﬁiﬁ%ﬂﬁﬁ%ﬁ%ﬂﬁ%%éﬁ%é%ﬁﬁ

177 5 M SR 15 1 2R 4 A5 e B AR
ME%EWH VERHABIE ST R 5 2 FoR
R R R E; H R 3 RAMBHARREE; 1§
A FORETR R R EL; 55 Rt SRR

http://rlfd.cbpt.cnki.net

HE, HAEIRT,

x 7T —RIBREEMEHF
Tab.7 Ranking of the importance of the first-level indicators
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Tab.8 Calculation results of the evaluation value of the first-
level indicators
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Fig.3 Distribution of first-level index evaluation values
for four fuels
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Tab.9 Comprehensive performance index and ranking of
various fuels under different scenarios
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