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ABSTRACT

The efficiency of utilization processes of biogas produced from livestock waste is greatly
affected by the supply pressure and flow rate. The applications considered include household
LPG replacement and grid-connected electricity generation which concern dissimilar supply
characteristics. Currently, the design of biogas supply systems often opt for oversized pressure
boosters with the use of appropriate pressure accumulator to avoid design complexity. This
research thus aims to create a general mathematical model to predict the size of biogas
accumulator using site specific parameters. The methodology begins with data collections from
actual consumption at actual sites. A computer code is exclusively created to optimize
accumulator design for each set of data. The results suggest that installation of constant pressure
accumulation system can reduce required maximum flow rate of the pressure boosters from the
value of 16 and 320 m’/hour by 29.63% and 20.28% for the case of LPG replacement and
electricity generation respectively. In addition, software verification suggests maximum error of
16% when compared with prototype accumulator. Finally, economic analyses of the reference
sites result in an internal rate of return of 1.9264 and benefit/cost ratio of 9.7293 for additional
‘investment of an accumulator system for the case of LPG replacement. While the case of

electricity generation results in IRR of -0.8670 And B/C of 0.2087 suggesting additional system

investment is not feasible.





