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Experimental determination of the thermal conductivity coefficients of
municipal solid wastesin South China

HE Chun-mu' QIU Zhan-hong! CHEN He-long? XIONG Hao' ZHU Bing-jian! LIU Zi-zhen!
1. College of Architecture and Civil Engineering, Taizhou University, Taizhou, Zhejiang 318000, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China

Abstract: The temperature field can significantly influence the performance of the liner system, the gas migration process and the
mechanical behavior of the municipal solid waste (MSW) in a landfill. The thermal conductivity coefficient is the important
parameter for determining the temperature field in the landfill site. Using DRCD - 3030 type intelligent thermal conductivity tester,
the thermal conductivity coefficients of the MSW sampled from Taizhou Luaoli landfill are determined at different water contents and
porosities. In the experiment, the water contents of the samples are targeted to 0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%
and 50%, respectively, and the porosities are targeted to 77.8%, 75.0%, 71.4% and 66.7%, respectively. The experimental results
show that the thermal conductivity coefficient of the dry MSW is generally small, about 2.5-3.5 times that of the air in standard state,
and it decreases as the porosity increase. The thermal conductivity coefficient of the unsaturated MSW increases with the increase of
water content. At the same water content, the smaller the porosity of MSW, the greater thermal conductivity coefficient. Based on the
experimental data, a formulation is developed, using the weighted geometric mean method and the linear curve-fitting method, to
calculate the thermal conductivity coefficient, which can provide an important tool for determining the temperature field in a landfill.

Keywords. municipal solid waste (MSW); thermal conductivity coefficient; porosity; water content.
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1

Tablel Massfraction and relative density of
the sample components

[17]

/% /%
65.0 53.8 2.55
19.8 29.8 1.40 o
6.9 5.8 2.50 66.7%  80%
3.6 5.1 150 25% 55% (8 21]
14 1.1 2.80 66.7%
12 1.7 1.50 0 0
1.1 0.3 7.80 71.8% 0 30%
0.6 21 0.60 3 44
0.4 0.4 2.15 132 2
2
Table2 Test results of thermal conductivity coefficient of M SW
n P A/(W/(m- )
/% /(kg/m?) /% Si/% 1 2 3
1-1 77.8 513.33 0 0.0 0.053 0.059 0.059 0.057
1-2 778 539.00 5 33 0.071 0.072 0.074 0.072
1-3 778 564.67 10 6.6 0.089 0.083 0.095 0.089
1-4 77.8 590.33 15 9.9 0.098 0.094 0.104 0.099
1-5 778 616.00 20 132 0.097 0.103 0.110 0.103
1-6 778 641.67 25 16.5 0.100 0.115 0.134 0.116
1-7 778 667.33 30 19.8 0.128 0.128 0.136 0.131
1-8 778 693.00 35 23.1 0.138 0.133 0.153 0.141
1-9 778 718.67 40 26.4 0.159 0.145 0.172 0.159
1-10 77.8 74433 45 29.7 0.164 0.155 0.177 0.165
1-11 778 770.00 50 33.0 0.174 0.166 0.183 0.174
2-1 75.0 577.50 0 0.0 0.055 0.062 0.060 0.059
222 75.0 606.38 5 3.8 0.065 0.081 0.062 0.069
23 75.0 635.25 10 7.7 0.079 0.089 0.082 0.084
2-4 75.0 664.13 15 11.6 0.088 0.105 0.099 0.097
2-5 75.0 693.00 20 154 0.091 0.121 0.116 0.109
2-6 75.0 721.88 25 19.2 0.098 0.132 0.138 0.123
2-7 75.0 750.75 30 23.1 0.108 0.163 0.144 0.138
2-8 75.0 779.63 35 27.0 0.116 0.161 0.174 0.150
2-9 75.0 808.50 40 30.8 0.129 0.189 0.185 0.168
2-10 75.0 837.38 45 34.6 0.142 0.192 0.183 0.172
2-11 75.0 866.25 50 385 0.154 0.206 0.211 0.190
3-1 714 660.00 0 0.0 0.063 0.061 0.064 0.062
32 714 693.00 5 4.6 0.071 0.077 0.071 0.073
3-3 714 726.00 10 9.2 0.086 0.086 0.087 0.086
3-4 714 759.00 15 13.9 0.088 0.098 0.091 0.092
3-5 714 792.00 20 185 0.144 0.094 0.104 0.114
3-6 714 825.00 25 23.1 0.159 0.116 0.108 0.128
3-7 714 858.00 30 27.7 0.174 0.122 0.127 0.141
3-8 714 891.00 35 323 0.186 0.133 0.143 0.154
3-9 714 924.00 40 37.0 0.216 0.141 0.163 0.173
3-10 714 957.00 45 41.6 0.219 0.154 0.164 0.179
3-11 714 990.00 50 46.2 0.205 0.160 0.164 0.176
4-1 66.7 770.00 0 0.0 0.060 0.068 0.071 0.066
42 66.7 808.50 5 5.8 0.069 0.076 0.100 0.081
4-3 66.7 847.00 10 11.6 0.082 0.085 0.112 0.093
4-4 66.7 885.50 15 173 0.092 0.090 0.116 0.099
4-5 66.7 924.00 20 23.1 0.104 0.102 0.132 0.113
4-6 66.7 962.50 25 289 0.113 0.118 0.148 0.126
4-7 66.7 1001.00 30 34.7 0.135 0.123 0.166 0.141
4-8 66.7 1039.50 35 40.4 0.151 0.149 0.174 0.158
4-9 66.7 1078.00 40 46.2 0.175 0.166 0.195 0.179
4-10 66.7 1116.50 45 52.0 0.190 0.176 0.206 0.190
4-11 66.7 1155.00 50 57.8 0.208 0.199 0.207 0.204
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