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Study on the Correlation between Thermal Characteristics and Heat

Accumulation in the Coal Pile
Hyun-Dong Lee and Jae-Kwan Kim

ABSTRACT

Spontaneous ignition tests of five different coals with non-iso-thermal and iso-thermal test method based on
the standard test procedure of NF T20-036 were carried. These five coals included the 2 low rank coals and
3 bituminous coals. Test results showed that the ignition temperatures of all coals at the iso-thermal condi-
tions were higher than that of non-isothermal condition, and those of low rank SM and BR coal in both non-
isothermal and isothermal conditions were lower than bituminous AN and CN coals. The chemical species of
coals such as oxygen and hematite also plays an important role in enhancing the ignition rate that the igni-
tion temperature of SM coal was lowered. The heat accumulation tendency of five coals inside outdoor stack
pile was monitored with emphasis on the change in the temperature of the coal depth in stack pile. In case
of low rank BR coal, its temperature inside coal stack pile due to the rate of high heat accumulation and
oxidation was 59°C compared to 51 C for other SW bituminous coal. And the heat accumulation rate inside
coal stack piles was increased with increased the Cp value which it was defined as the specific heat of coal
at constant pressure, whereas other factors such as thermal diffusivity and conductivity of coal relatively had

less effect on heat accumulation.
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Alphabets Subscripts
TC : Thermocouple Cp : Specific Heat at Constant Pressure
ISO-IT : Iso-thermal Ignition Temperature
CPT : Cross Point Temperature
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Table 1. AREIE 9| 551K £

Description Unit S.M BR AN CN SW

Total Moisture wi% 26.34 23.61 13.77 7.52 13.11

Volatile Matter wt% 0.7 39.68 30.89 31.31 34.92

Proximate Analysis Moisture ” 12.6 12.04 3.85 4.01 8.53
(As air dry basis) Fixed Carbon ” 40.16 42.56 49.29 49.42 50.75
Ash ” 4.54 5.72 15.97 15.26 5.8

Calorific Value(As air dry basis) Kcal/kg 5,304 6,155 6,516 6,417 6,673
Carbon wt% 62.03 68.7 73.73 72.77 75.77

Hydrogen Y 5.21 523 443 4.29 4.85

Ultimate Analysis Nitrogen Y 0.92 1.5 1.71 1.63 1.15
(As dry basis) Total Sulfur ” 0.15 0.49 0.54 0.51 0.31
Oxygen ” 26.5 17.58 2.98 49 11.58

Ash ” 5.19 6.5 16.61 159 6.34

SiO, Wwt% 40.26 46.84 69.55 72.10 41.89

ALOs ” 1031 19.95 19.78 18.63 16.81

Fe0s ” 22.47 9.12 3.15 2.92 8.68

, Ca0O ” 12.01 7.64 2.02 1.91 17.74

(issh dfynﬁZ:;:) MgO , 7.00 323 0.64 0.67 2.09
Na,O ” 0.14 2.74 0.18 0.24 0.74

K,0 ” 0.54 1.37 0.62 0.87 1.10

SO; y 4.94 6.34 1.36 1.37 8.31

TiO, ” 0.54 0.83 1.02 0.86 0.67

Diffusivity (mm2/s) 0.093 0.071 0.092 0.076 0.098

IAGA 4 Conductivity (W/m - K) 0.098 0.071 0.098 0.070 0.088
Cp (/g/K) 1.560 1313 1.311 1218 1.288
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