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Study on Thermodynamic Characteristics of Typical Solid Fuels in Rural China
Zhang Pengxin Deng Mengsi Ma Rongjiang Yu Nanyang

( School of mechanical engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract]  Solid fuel is one of the most important energy in rural areas, in order to study the combustion characteristics of
typical solid fuels in rural China, four types of biomass fuels including wood, corn straw, wood pellets and corn straw pellets and
four types of coal fuels including bituminous coal chunk, bituminous coal briquette, semi-coke and semi-coke honeycomb briquette
were selected for thermodynamic analysis. The results showed that the main weight loss processes of the eight fuels occurred in the
devolatilization and char combustion phases. The activation energy of biomass fuels in the devolatilization phase are greater than
that of char combustion phase, while that of coal fuels are the opposite. This study provides useful information for solid fuel
processing technology and clean stove design in rural areas.
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Table 1 Typical kinetic mechanism functions
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Table 2 Calorific value, industrial and elemental analysis of fuels
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Fig.1 TG and DTG curves of eight fuels
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Table 3 Mechanism function, activation energy and pre-exponential factor of main weight loss phases of fuel (CR method)

FER 3T R IRBER BL FERIREMT B

HREL Wi e EALEEE %‘éﬁﬁ%A ylam e TELERE %‘éﬁﬁ%A

(kJ/mol) (/min) (kJ/mol) (/min)
Ak n=3 09771 105.75 9.62E+08 DI 0.8685 28.57 8.31E+00
FKFEFT D4 09817 121.78 6.28E+08 Bl  0.9575 40.24 2.24E+02
TR FEFF UL D3 0.9830 125.59 1.62E+09 n= 0.9882 87.29 6.46E+06
NG D2 0.9841 117.34 4.56E+08 Bl  0.9376 61.85 1.02E+04
V4 D4  0.9368 141.24 1.87E+07 =2 0.9703 231.68 7.45E+14
=R BT DI 0.9645 162.66 2.23E+08 n=3  0.9824 240.64 1.05E+15
PUERER n=3  0.9551 120.58 1.82E+08 n=3 0981 367.93 9.85E+26
SRR n=3  0.9787 128.28 2.6E+08 n=3  0.9633 213.71 5.23E+14
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Table 4 Mechanism function, activation energy and pre-exponential factor of main weight loss phases of fuel (MT method)

R A HT HRBER B FERIRBER B
om e GRS Mt mm e T
Ak n=3 0.9437 107.18 1.29E+09 DI 0.9264 31.46 3.15E+01
FKAEFT D4 0.9696 125.84 2.70E+09 Bl 0.9733 43.40 6.79E+02
TR FEFFRORL D3 0.9853 127.05 2.13E+09 n= 0.9904 91.00 1.43E+07
AR I RkL D2 0.9862 118.93 6.24E+08 BI 0.9553 75.47 2.60E+04
=R D4 0.9442 144.75 3.74E+06 n=2 0.9735 238.94 3.21E+15
=R B I DI 0.9682 166.56 4.31E+08 n=3 0.9841 249.05 5.49E+15
PUERER n=3 0.9622 123.54 3.28E+08 n=3 0.9822 374.72 4.92E+27
JEAREARERR n=3 0.9822 132.06 5.46E+08 n=3 0.9677 220.19 1.91E+15
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Table 5 Thermodynamic parameters of fuel in main weight loss stage

- FER 3T IRBER BL FERIRBEMT B
AH (kJ/mol)  AS (kJ/(mol'’K))  AG (kJ/mol) AH (kJ/mol)  AS (kJ/(mol'K))  AG (kJ/mol)
Ak 100.84 -0.087 152.22 23.65 -0.241 166.27
FKFEFT 117.11 -0.090 167.73 35.56 -0.213 155.53
TR FEFFROkL 120.73 -0.083 169.01 82.42 -0.128 157.57
NG 112.32 -0.093 168.69 56.83 -0.182 166.98
EV4 134.45 -0.142 250.10 224.89 0.023 206.01
RIS 155.80 -0.102 239.84 233.78 0.026 212.41
JHEREER 114.77 -0.102 186.21 362.12 0.256 182.86
JH B EER 122.12 -0.100 196.00 207.55 0.021 192.01
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