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Exergoeconomic Analysis of Power and Heat Cogeneration System from Biogas of
Waste Water Treatment Plant (Case Study: South Tehran Waste Water Treatment
Plant)

H. Ravaei
S. M. Pesteei

Department of Mechanical Engineering, Urmia University, Urmia, Iran
Department of Mechanical Engineering, Urmia University, Urmia, Iran

Abstract

In recent years, due to the increase in the urban population and the need to develop sewage treatment plants on the one hand and the
energy crisis on the other hand, biogas obtained from the sludge of wastewater treatment plants has become an essential resource for
energy production. Therefore, the design, construction, and operation of power and heat production units in wastewater treatment
plants are essential. This research aims to analyze the exergoeconomic of a system of combined heat and power production (CHP)
from biogas produced in the wastewater treatment plant. For this purpose, the power and heat generation plant of a sewage treatment
plant in the south of Tehran has been studied as a case study. The exergy and economic equations for the system's components are
extracted and solved using EES software. This research showed that the system's most exergy destruction occurs in the gas storage
tank. The system's net production power is 1452 kW, and its energy efficiency is about 53%. The cost rate of the system is
117.7($/h), and its return period is 4.2 years, which means that the system's payback depending on the operating mode.

DOI: 10.22034/jmeut.2024.60388.3377- ols'

Keywords: Waste Water Treatment Plant (WWTP), Biogas, Power, Heat, Exergy, Economic.
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