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Abstract 

 

This research was conducted to evaluate the energy potential of biogas production from 

Chiang Mai University wastewater treatment plant including environmental impact. Besides, this 

research was to study the economical feasibility in terms of biogas utilization. 

According to the assessment of the energy potential of biogas production from Chiang 

Mai University wastewater treatment plant, the results of the study revealed that the combined 

wastewater in the treatment plant was 11,288 m3/day. The composition of biogas, methane, 

carbon dioxide and oxygen, was found at averages of 60.70% (v/v), 25.91% (v/v) and 0.64% 

(v/v) respectively. The average biogas production 33.7 m3/day can be substituted LPG 

approximately 15.50 kg/day and can be generated electric energy of 43.8 kWh/day. In addition, 

when the two bio-digesters were used in the system, the biogas was produced 44 m3/day which 

can be substituted LPG of 20.30 kg/day and can be generated electric energy of 57.30 kWh/day. 

Regarding the assessment of the environmental impact in terms of global warming study, the 

results indicated that the large portion of the environmental impact from biogas production was 

due to the sedimentation process of 591.18 ton CO2eq/year and wastewater collection of 211.54 

tonCO2eq/year. In addition, the biogas utilization in terms of LPG substitution and electricity 

generation had environmental impact of 17.24 tonCO2eq/year and 9.28 tonCO2eq/year, 

respectively. The assessment of economics feasibility including the environmental impact and 

excluding the environmental impact of the biogas utilization, the study showed that LPG 

substitution was considerably worth for investment more than the electricity generation because 

the payback period including the environmental impact and excluding the environmental impact 

of LPG substitution was 6.55 and 6.64 years, respectively while the payback period including the 



 
 
environmental impact and excluding the environmental impact of electricity generation was 8.77 

and 8.92 years, respectively. In addition, when the two bio-digesters were used in the system, the 

payback period including the environmental impact and excluding the environmental impact of 

LPG substitution was 11.23 and 11.37 years, respectively while the payback period including the 

environmental impact and excluding the environmental impact of electricity generation was 14.91 

and 15.19 years, respectively. 


