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Discussion on Design of Thermal System of Sludge Thermal Hydrolysis/
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Abstract; There was an upgrading project of sludge treatment zone in a WWTP in Beijing, and
thermal hydrolysis process (THP) was used as pre-treatment process for enhanced anaerobic digestion.
Thermal system in THP/anaerobic digestion process included heat supply system and heat exchange sys-
tem, which were the core part of the whole design considerations. The technical solutions and process pa-
rameters of heat exchange system were analyzed, exchanger selection was compared, the design of the
heat exchange system and ancillary systems were explained, and the operation of whole system after the
start-up was introduced. The heat supply system used anaerobic digestion biogas production as an energy
source. A new biogas boiler room in the plant was built and the original hot water boiler room was re-
mained to ensure the amount of steam for THP and plant heating. Heat exchange system performed twice
heat exchange for sludge after THP, once in the heat exchange room and once in the digestion tank.
Cooling water in the heat exchange system was provided by the new cooling water pump house. After the

upgrading, anaerobic digestion biogas produced by THP/anaerobic digestion process could fully meet the
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energy demand, and there were savings of at least 12% energy. Meanwhile, several problems during de-

sign were pointed out, such as difficulty in low-grade heat recovery, the choice of cooling water, sludge

heat exchange program and no full utilization of the remaining energy, and optimization suggestions were

proposed. The project has been in the commissioning phase. Routine start-up of digester was completed.

The amount of produced biogas could meet the single steam boiler requirements and the needs of a single

THP line. Thermal system is running well, protecting normal and efficient operation of entire process.

THP;

; anaerobic digestion;
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Tab. 1 Original design and operation parameters of sludge

disposal process
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Tab.2  Original equipment parameters of sludge disposal

process
oA FESH
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heat supply;

heat exchange; energy balance
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Tab.3 Design parameters of heat transfer system
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Flow chart of heat transfer
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Fig.2  Technical arrangement plan of heat transfer shop
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Fig.3 Technical arrangement plan of second heat transfer

for sludge
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Fig.4  Technical arrangement plan of grid and cooling water
pump room
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Fig.5 Heat balance diagram
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