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Sanitary system today is designed only for tap water instead of using rainwater or water recycle, resulting in a
huge waste of money and energy used to produce tap water and to treat waste water. The objective of this study is to
investigate the approach for designing a new sanitary system for housing. Factors taken into consideration when the
new system was designed were the proper management of rainwater in order for it to be enough for use as well as a
proper waste management removing any harmful substances to the environment.

The followings were the research methods. The investigation of energy recycling through the biological
wastewater treatment, energy production by biogas system, and energy consumption of electricity and LPG. Variables
which related to the sanitary system design were the number of residents (1-50 persons), the amount of water demand
(280 liters/person-day), the amount of wastewater (washing water 200 liters/person-day, kitchen wastewater 30
liters/person-day, and sewage 50 liters/person-day), the amount of rainwater (30 liters/person-day), the amount of waste
{from toilet, food, and leaves), the amount of energy use (electricity 14.75 kWh/person-day and LPG 0.06 kg/person-
day), the quality of wastewater and the effective wastewater treatment process. The data were analyzed by comparing
the quality of water and the effectiveness of wastewater treatment in order to determine a process for treating
wastewater and wasie. This would lead to the design Qnd calculation of a new sanitary system which included a
freatment tank which comprised the grease trap and the aeration tank, a recycling water tank, a rainwater tank, and a
biogas reactor. The results were summarized in the form of a handbook for designing a prototype model of an energy-
producing sanitary system incorporating a structural engineering system and architecture. The designing steps of the
prototype model could influence the architectural design criteria, landscape architecture, and quality of life. These
concepts were adjusted and became rules for designing a sanitary system for future housing.

In this study, it was found that the new energy-producing sanitary system could reduce the use of tap water
and reduce energy use by-product, biogas 2 m% person-day, could replace electricity by 17% and LPG by 100%,
resulting in a decrease in monthly expenses spent on public utilities by 26-29%. The proposed system has payback as
1.38 -14.99 years. It could lessen environmental problems by using recycled treated water. The sludge was used as
bio-fertilizer and all grease decomposed and was disposed of by the system. This system is ideal for a house which

requires self-contained sustainable energy. This research benefits not only the community but also the country.





