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Abstract: 
 
Biogas production from agricultural waste streams and energy crops provides several different value 
streams: production of green energy by using waste streams, reduced greenhouse gas emissions (GHG) 
and production of nutrient rich digestates as biofertilizer. 
 
The focus has been the energy efficiency of these plants. Previous research has identified several different 
methods for determining the energy efficiency of commercial scale biogas plants. These methods are 
mainly based on biomethane potential tests (BMP), elementary compound analysis and historical 
observations. 
 
The aim of this work is to implement a new modelling systematics for determining the energy efficiency with 
incomplete mass- and energy balances. For this, commercial scale biogas plants have been investigated 
for two years and samples from the input and output materials were taken and analyzed for the dry material 
(DM), organic dry material (oDM), volatile fatty acids (VFA) and the gross calorific value (GCV). For mass 
and energy balances the production data of each biogas plant were used, the balance borders were set 
around the first fermenter and the last gas tight tank of the system. 
 
The results revealed large variations in the efficiency of Danish and German biogas plants with consistent 
correlations between input materials, retention time, residual energy content and gas production. 
 
 
 


