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Abstract; The chemical/organic and thermal energy potentials existed in wastewater are not paid
much attention. Calculation results indicate that the theoretical chemical energy is 3.0 times smaller than
the thermal energy. This relatively little discrepancy depends on the influent COD concentration. Howev-
er, the chemical energy of COD could not be fully recovered due to the efficiency of energy transforma-
tion. Further calculations on a real WWTP ( COD =400 mg/L) demonstrate that anaerobic digestion
(AD) associated with combined heat and power (CHP) could merely generate 0.20 kW « h/m’, which
could meet the need of 53.2% of the practical energy consumption of 0.37 kW + h/m’. In practice, wa-
ter source heat pump ( WSHP) could convert thermal energy (4 “C temperature difference) for heating
with 1.77 kW + h/m’ and for cooling with 1. 18 kW - h/m’, respectively. Therefore, only less than
15% of the amount of water (heating 9.8% , refrigeration 14.7% ) can make up for 46. 8% of the deficit
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energy from carbon neutralization. Overall, the chemical and thermal energies in the case study plant for

heating take the shares at respectively 90% and 10% in the total energy potentials; the total converted e-

lectrical equivalent is at 1.97 kW « h/m’.
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energy; excess sludge;
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Fig. 1 Ratios of heat/chemical energy and theoretical chemical

energy potential per m® wastewater under different COD

concentrations
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Fig.2 Related process for the model of chemical energy

conversion
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Tab. 1 Calculating formula of chemical energy conversion
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Tab.2 Influent and effluent characteristics and operational parameters of the case-study plant
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Tab.3 Calculated results of chemical energy conversion for

the case-study plant kW « h
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Tab.4 Relationship of energy conversion
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F5 KEARZRGFARG BB KAFENYERE

Tab.5 Equivalent electricity produced by heat pump in the

case-study plant

i AR MR \DLALRERE/| BT RE Y A
TN () /10° k| (KW - h) | (KW - h) | HL R/ (KW - h)
Ly 14.04 1 556 544 | 494 211 1062 333
(il ] 8.30 920 179 | 213 022 707 157
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Tab.6 Energy consumption and converted chemical energy in
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