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Numerical study of combustion in an HCCI fuelled with methane-hydrogen
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Abstract: To study the effect of initial parameters on homogeneous charge compression ignition (HCCD
combustion performance of CH,-H, mixtures with different hydrogen ratios, numerical research was
carried out through combustion software Chemkin, and the rate of production (ROP) analysis method was
used to study the influence of hydrogen mixing ratio and excess air coefficient on the dominant mechanism
of NO emission. The result shows that hydrogen ratio, compression ratio, inlet temperature and air excess
coefficient affect NO, emission by affecting the temperature in the engine, and the NO, emission can be
controlled by reducing the compression ratio and inlet temperature properly and increasing the air excess
coefficient at high hydrogen ratios. The analysis shows that the contribution rate of thermodynamic
mechanism increases with the increase of hydrogen ratios and decreases with the increase of the excess air
coefficient, while the contribution rate of N, O intermediate mechanism increases with the increase of the

excess air coefficient. When the excess air coefficient is 2. 5, the dominant position of the two mechanisms
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is approximately the same,

Key words: methane-hydrogen mixed fuel; homogeneous charge compression ignition; rate of production
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Fig. 3 Influence of hydrogen ratio on emission characteristics and maximum temperature in engine
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Fig. 5 Effect of compression ratio on maximum temperature and NO, emission concentration in engine
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Fig. 7 Effect of intake temperature on maximum temperature and emission characteristics of engine
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Fig. 8 Effect of intake pressure on maximum temperature and emission characteristics of engine
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Tab. 8 Relationships between maximum combustion temperature,
maximum pressure and intake pressure in a pure methane

fuel engine (compression ratio=20)
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Fig. 9 Maximum engine temperature and NO, emission under different excess air coefficients
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Tab.9 The change of indicating thermal efficiency

with excess air coefficient(X;, =10%)
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Fig. 10 Maximum generation rate of NO primary
reactions(X1, =10%,1=1.5)
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Fig. 11 NO generation rate and residence time of high temperature region under different hydrogen ratios(12=1. 5)

% 10 R TARBEAS LT NO HEjikk
JEE K PRI HILER 4 53 ik EL , FL Hp o RUPLER BTk RN
R178+R179+R180 ) NO A 3% 5 8 NO A i
HEM A, N, O Hr [ R PL B 5T Bk %22 R182 +
R199 ) NO A s 2 5 4 NO Az B R L.
TR BEE B A LRI T R LBE BT E o

Fb AR SRR L 0 30 Y0 B & L 2 5 Tk A
FERAL(78. 59022 47) s AR AAR /N T N, O Hr[a] A AL
PHTTHR LI BE 2 48 L 08 R im0, 0% B A
FLiF Y 25, 7 % FRAR 2 50 B A iy 17, 3%. B
BB A LAY R LB SRR LB 3K
P8 1) = T b A 68 e LI,



% 64

CH,-H, #4142 HCCI o ¥ 1 0 S ALBE 3 485

£ 10 RESEL T NO HHRERHHHIZHRMEA=1.5)

Tab. 10 NO emission concentration and contribution ratio of two mechanisms under different hydrogen ratios(A =1. 5)
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