
Autonomous Waste-to-Energy Converter 

 

  4 trillion kilograms of waste are produced each year in eastern Europe and central 

Asia alone. 

  The amount of waste produced is increasing exponentially (Figure 1). 

  Waste is being dumped on residential grounds, in landfills and in the ocean. 

  Countries suffering from excess amounts of waste are energy-deficient.  

  Unprocessed wastes emit the devastating to the atmosphere methane. 

  Most organic waste can be utilized to generate energy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Making use of methane to produce energy 

  Maximizing efficiency of methane extraction and energy output 

  Optimizing the power generating system to be cost effective 

  Minimizing size of system to fit a shipment container 

  Containing product gases among other emissions 

  Designing the system to run autonomously 

  Embedding a malfunction control system 
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Combined Gas-Steam Power Generation Cycle 

  Utilization of the extracted methane gas to power the generation cycle (Figure 

2) 

  Usage of small sized components of the cycle, which are readily available in the 

market (Figure 3)  

  Employment of the heat rejected from the system in Methane Extraction 

 
 

 

 

 

 

 

 

Methane Extraction 

   Enzymes and lean solid waste are added to accelerate the fermentation reac-

tions in a two-stage fermentation system at an elevated temperature (Figure 3). 

  The effect of corrosion can be minimized by using equipment made of metal that 

is welded during fabrication process. 

 

 

Control System  

 A monitoring system based on sensors will control the processes: 

  Detect Methane levels via laser sensors (Figure 4) 

  Measure Power Output via a custom made wattmeter 

  Trigger a warning if abnormality occurs 

 Store data for future reference  

 Provide online access to data 
 

 

Cost Analysis 

Table 1: Cost Analysis Comparison between our System and an Alternative One    

Waste was successfully converted into useful energy  

 High efficiency of energy and methane production 

 System is of minimal size and is fully automated 

 Significant decrease in the carbon footprint 

 Accurate and continuous real time data collection 

 Value of energy per dollar is competitive  
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Figure 2: Gas-Steam Power Generation Cycle Schematic [2] 

Figure 1: Waste Landfill Site [1] 

 

 

Figure 4: Methane Laser Sensor [4] 

Item Cost ($) 
Power Plant Components 15000 

Containing Chamber 1500 

Sensors 500 

Fermenters 400 

Total Cost 17400 

Cost of Alternative System 850000 

Figure 3: A Concept of the Waste-to-Energy Conversion System [3] 


