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A ERRES (F3) Study on an HCCI Engine with Gas Fuels from Biomass
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Bt , RO T AV L0 @m0/ A CTZ % HCCI (Homogeneous Charge
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R LTz,

W OB R (J€30) : Gas fuels generated from biomass resources have been applied to

an HCCI engine (Homogeneous Charge Compression Ignition) to achieve higher thermal
efficiency. The difficulty is that the gas fuels have the variation of its composition and the
ignition and combustion of HCCI largely depends on the chemical reaction. Then, in-situ
sensing method of ignition and combustion was studied and control algorithms were
developed. For the fuel composition change in the order of minutes, the engine control
system achieved stable operation and higher thermal efficiency.
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Table 1 Test fuels

H. | CH: | CO | No | CO. mﬁﬂ§;3
Base | 80 | 3 | 17 | 30 | 20 | 6.5
FuelA | 40 | 3 | 17 [ 20 20 7.6
FuelB | 20 | 3 | 17 | 40 | 20 5.4
FuelC | 40 | 3 | 17 | 30 | 10 7.6
FuelD | 20 | 3 | 17 | 30 | 80 5.4
FuelE | 30 | 3 | 27 120 20 i
FuelF | 30 | 3 | 7 | 40| 20 5.2
FuelG | 30 | 3 | 27 | 30 [ 10 71
FuelH | 30 | 3 | 7 | 30 | 30 5.2

*SHREIE Vol.%
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Table 2 Ionic equation used for

the numerical simulation

Reaction A | w  E
CH +0 CHO™ +e 251%10° | 000 7.12
CHO  +¢ < 0 +H 740%10% | 068 0.00
CHO  +H0 & H O HO LS1X10% | 0.00  0.00
CHO +CGHOH < HO0  +00 +GH,; | 600x10% | 0.00  0.00
HO  +¢ SO +HH 229%10° | 050 0.00
H,O +e < OH +H +H 795x10¢ | -1.37  0.00
HO 4+ @ H +OH 125x10° | -0.50  0.00
HO  +e 0 HE +H | 600%107 | 030 0.00
HO +C < (HO™  +iE 602x10° | 000 000
CHO™  +CH(0 ¢ GHO' +C0 1.26X104 | 005 0.00
CHO  +CH: @ GO +HH 776%10% | -001  0.00
GHO'  +e < (ICO -+ 229x10% | 005 0.00
HO  +HC0 < GHO" HEO 120%10° | 0.00  0.00
GHO'  +e <0 +HCHy 240107 | 005 0.00
GHO™ +0 & (HO'  +HCH:O0 200104 | 0,00 0.00
CHO  +(H,OH @ (HO +HO0 871104 | 006 0.00
H,O +CH;,OH & (HO' +HRO 151x10° | 000  0.00
CHO'  +e @ (HOH +H1 240107 | 005 0.00
CHO +HH00 « GHO™ +HCHOH 149%10° | -008 035

Table 3 Test fuels for calculations
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Table4 Test fuels for ion current

Flow [I/min]
Fuel Eq.
CH, | T, Co [ 00, | N, | e

Base 1.65 16.5 9.35 11 16.5 55
a 0 16.5 9.35 11 16.5 60
b 3.3 16.5 9.35 11 16.5 56
[ 1.65 13.75 9.35 11 16.5 57.75
d 1.65 19.25 9.35 11 16.5 52.25
e 1.65 16.5 6.6 11 16.5 57.75
f 1.65 16.5 12.1 11 16.5 52.25
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Table 5 Test fuels

CH4 H» CO CO2 N»
Base 5 20 20 15 40
Fuel A 5 25 15 15 40
Fuel B 5 15 25 15 40
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