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The innovation of the process is that the heat at low temperature produced by the absorption chiller is used in the 

vapor compression heat pump which receives the process water at low temperature from the heat recovery plant 

increasing this value; the hot process water is partially sent to the production system of electrical energy and 

partially to the plant for heat recovery.  

Simulations of the plant are carried out with ChemCad software.  

Figure 1. Scheme of the trigeneration system 

Components % vol. 

Methane 59,60 

Carbon dioxide 39,10 

Nitrogen 0,90 

Oxygen 0,20 

Hydrogen sulfide 0,20 
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Temperature of process water [°C] 
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Cooling Capacity [kW] 

Heat of combustion 3280 kW

Power of pumps in steam plant 60 kW

Power of pump in recovery plant 5 kW

Power of pump in HP 0,02 kW

Power of compressor 545 kW

Power of process pumps 194 kW

Total power 4085 kW

Power of electrical energy 925 kW

Power of thermal energy 2523 kW

Cooling energy 473 kW

Total power 3920 kW

PER 1,04 kW

Table 1. Composition of biogas 

Figure 2. Cash flow for different economic incentives Figure 3. PER versus electric power of the plant 

Figure 4. PER versus temperature of process water Figure 5. PER versus cooling capacity of the plant 

Table 2. Process conditions of trigeneration system 


