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Effect of waste heat recovery on net biogas yield in thermophilic biogas plants
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Abstract: As a more productive process, themophilic digestion has not been popularized in China for the
possibility of negative net biogas yield. A heat demand model based on the biogas plant at Alviksgarden, Sweden
was established to calculate the heating load so as to investigate energy consumption and net biogas yield. By
comparing to the mesophilic biogas plant with the same scale in Jintan, Jiangsu, the results showed that despite the
energy consumption of the thermophilic biogas plant at Alviksgarden 2.1 times of the mesophilic one in Jintan,
with a much higher biogas volumetric productivity as 2.3 m® *m > «d ™", the biogas yield increment from increasing
the digestion temperature from mesophilic to thermophilic was considerably larger than the energy consumption
increment used for heating. Based on the current biogas productivity of the biogas plant at Alviksgérden, if waste
heat recovery was introduced to further decrease energy demand in substrate heating, net biogas yield could be
increased from 82% to 90%. While without waste heat recovery, biogas productivity should be increased to 4.2
m’ * m> +d’ to reach the same net biogas yield, suggesting that waste heat recovery was more efficient and

economical than increasing biogas productivity via improvement of digestion technology to further increase net

biogas yield.
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Fig.1 Schematic diagram of reactor model configuration

showing heat transfer processes
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Table 1 Parameter values for model simulations

Parameter Value
V/m? 1000
D/m 12
H/m 9
O)/mm 6
AW em™ e K 10
&/mm 120
A/Wem™ e K! 0.047
&3y/mm 50
AW em' e K! 1.5
ho W e m™2 e K7 8.7
he' YW e m™ e K7 23.6
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Table 2 Heating load of digester
Item Heat loss/MJ Total heat loss/MJ Influent heating/MJ Heating load/MJ

Yongkang cover 54 291 3150 3441
walls 169
floor 68

Alviksgérden cover 126 663 6615 7278
walls 400

floor 137
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Fig.2 Relation between increase of biogas yield and
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