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Abstract

Anaerobic digestion system is getting more attractive in that it produces biogas in the process of organic
waste stabilization. Net energy production is important when biogas production is concerned. In this study, net
energy production was evaluated with respect to biogas production and heat losses in a hypothetical digester.
Under the condition of digester operation with slurry inflow of 5% of TS, additional fuel is required to
maintain digester temperature during the winder season. Substrate therefore, needs to have higher VS contents
through co-digestion of silage or food waste that has greater values of methane production rate. Heating input
slurry is important in cold season, which covers over 80% of heating requirement. Heat recovery from digestate
is valuable to reduce the use of biogas for heating. It seems desirable to minimize slurry inflow when
temperature is very low. Psychrophilic digestion may be a feasible option for reducing heating requirement.

Keywords : Anaerobic digestion, Substrate, Energy balance, Net energy Production
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Fig. 1 Procedure for the assessment of net energy
production in digester
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Table 1 Specification and physical characteris—tics
of digester and organic waste,

Height(m) 6
' Diameter(m) 5
Dlgestje r Angle of roof 15° Horizontal
dimension
Digester thickness(m) 0.012 | Mild steel
Insulation thickness(m) | 0.05 | Mineral wool
. . e Assumed
Organic Specific heat(J/kg-C) | 4,094 constant
waste - 3
Density(kg/m”) 1,020
Thermal mild steel(W/mC) 54
conductivity |  mineral wool(W/m'C) 0.04
wall to air(W/m’C) 28
Film biogas to roof(W/m’C) 9
coefficient | liquid to biogas(W/m*C) | 6.8
slurry to wall(W/mC) 150

Table 2 Characteristics of organic waste for
assessment of energy balance

Parameters Value Range’
Total Solids(%) 5-10 1-30
VS/TS(%) 90
Metharzren g)/r\(/)glijlc{g)on rate 03 0.11-0.36
VS reduction(%) 80 45-90
SRT (days) 20 9-30
Operation temperature 35° 35°, 55°

*(Han, 2001)
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Table 3 Characteristics of different substrates for digestion(DGS and Ecofys, 2004)

ook prmater o) RIS | (B Pl
Cow manure 7-15 65-85 200-400 9-51 25
Pig manure 3-13 65-85 350-550 7-61 27
Chicken manure 10-20 70-80 350-550 24-88 51
Vegetable waste 10-20 65-80 400-700 25-120 75
Mangold 10-20 80-95 800-1200 65-230 145
Corn silage 15-40 75-95 500-900 55-340 200
Grass silage 30-50 80-90 500-700 120-315 220
Fat and flotation slurry 8-50 70-90 600-1,300 30-585 310

DM : dry matter, ODM : organic dry matter, wet : wer matter
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