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This thesis studying fresh beer residue as by product of brewing industrial factory using batch
fermentation methods. The experiment is considered into two sets. Firtstly, a temperature is
controlled at 37°C by heater. Mixed of beer residue and cow dung which 1:1,1:2 and 1:3 are
investigated. Secondly, an experiment is tested for 6 condition, spent only and ratio of spent by cow
dung 1:1,1:2,1:3,2:1 and 3:1pH, ratio of beer residue by cow dung, temperature of fermentation,
COD and BOD are investigated as parameter that affect to producing biomass. The result show that
r_atio of 1:3, temperature controlled and pH 7.6 were proper conditions that could produce biogas
0.58 L/day, methane 67%, continues 21 days. For average ambient temperature 34°C, average pH
7.7 could produce biogas0.53 L/day, methane 62% continues 29 days. In order to measure COD and
BOD, a quality of waste water is under industrial faculty waste laws so that no permission is
released into natural into natural reservoir. To consider on energy effective, a condition of normal
temperature and fermentor’ s size 30 L in fed-batch fermentation are set up. Result reveal that
temperature of 35°C can produce 10 L/day of biogas, contained 62% of methane at average pH 7.5.
Upscale in 200 L of reactor is afterward aim to study. temperature at 33°C increase production of
biogas 60 L/day, as methane 61% at average pH 7.8. Then, biogas is produced to flow pass silica
gel '

bed for decreasing drying air humidity. Silica gel has thickness of 0.01m. In drying chamber have 3
trays; each tray has size of 0.05 m’. In this study performance of desiccant silica bed by varies mass
flow rates 0.01,0.02 and 0.03m’/sec. the result found that drying beer residue 70°C drying
temperature, drying beer residue 1 kg from initial moisture content about 67% wb to final moisture
content 7% wb. The experiments divided two part; with-dehumidification system and without
dehumidification system. The drying time of with-dehumidification system is shorter than without
dehumidification system 5.5% wb. Calculation save electricity energy of beer residue has with
dehumidification system shows that can be save biogas energy 5.5% and save energy in each drying

20 L or save operating cost 130 baths/times.





