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Analysis on Thermal Energy of a Sludge Treatment Project Adopting Thermal
Hydrolysis and Anaerobic Digestion Process
XTAO Dong-jie,  LIU Li-zhu, LI Fang-zhi
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Abstract:  This paper collected the actual operational data of a municipal sludge centralized
disposal project with process consisting of thermal hydrolysis, high temperature anaerobic digestion, plate
frame dewatering and belt drying in a natural year, such as the quality of sludge, biogas yield and thermal
energy consumption of each section, and analyzed the variation of sludge quality and the thermal energy
balance under different operational modes. The organic matter and solid content of the sludge changed
seasonally. When the sludge with organic matter content of 30%—-46.16% was treated in the whole process
chain, biogas with volume of 19-92 m® should be added to treat each ton of dry sludge (DS), so that the
project could achieve thermal energy balance. When the belt drying was not operated, the organic matter
content of the sludge should be higher than 36.88% to achieve the thermal energy balance of the system.
The ash-cleaning outside the season of high humidity effectively avoided the short-term reduction of boiler
thermal efficiency caused by ash accumulation on boiler heating surface and prevented the overall

corrosion of heating surface caused by moisture regain of accumulated ash.
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Fig.1 Flow chart of treatment process
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Tab.1 Design and actual operation parameters
i H WIHE SEPRE
PEPRE/(t-d) 500 439~503
Y 2 [ %1% 22.4 19.75~27
HEJR VSS & 5% 53 27~46
POK R C 120~165 135
RETE IR C 55 55
RETH L& %% 10 8.6~9.9
MHE IR H U6 75 11 28/ % 40 40~42
iR R R % >58 58~60
PR (P d) 26 200 10 800~18 600
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Fig.2 Quality of sludge into sewage treatment plant
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Fig.3 Variation of biogas volume under the conditions of

supplementary thermal energy and converted thermal

energy
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Fig.4 Thermal energy balance diagram of core system
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Fig.5 Change of steam consumption under different

working conditions
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Fig.6 Change of boiler fuel consumption and flue gas

temperature
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