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Abstract

In response to the reinvent the toilet height challenge, a mobile incinerator toilet has been
designed to address the inaccessibility of disabled people in Buwali camp and urban slams to
available toilet with their consequences .AS an emergence sanitation mean to avoid open
defecation, the designed incinerator toilet is simple, cheap, can be assembled and disassembled,
environmentally friendly and efficient for treatment of human faeces. The designed incinerator
toile is made up of biomass chamber with a combustion chamber area of 2200mm, seat metallic
box, incinerator pot/shelf that carried the fecal matter during incineration, 310mm height
chimney, strong pipe used for steam and gas channeling from the incineration pot back to the
combustion chamber that increased combustion efficiency, steam reduced emissions of nitrogen
oxides significantly with low carbon monoxide when using waste oil and biomass as a heat
source. The pressure gauge was installed for pressure regulation to avoid bursting of the
incinerator pot during the incineration process, the primary combustion zone operated at an air-
fuel ration slightly higher than the stoichiometric air-fuel ratio. The method of heat transfer was
convection and conduction, the insulation of the biomass chamber with clay reduced heat loss to
the environment. The simulation of heat transfer predicted the heat transfer rate by convection
through the design prototype up to maximum temperature of 723 when biomass was used and
833k when waste oil was used. The prototype was tested at Busitema University Engineering
Workshop and laboratory tests were conducted from National Water and Sewerage Corporation,
Tororo Laboratory. The heat reduced the mass of fecal waste by 92.0% when using the biomass
chamber for treatment while it reduced by 94.6% when using waste oil and both burners
eliminated pathogens concentration with a high efficiency. With an initial investment 1,335,000
UGX, a Net Present Value of 7,320,016.788 UGX can be realized by this project with savings of
243236UGX per year
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1.0 CHAPTER ONE
2. 11.1 Background

Open defecation facilitates the transmission of pathogens that cause diarrheal diseases, which is
the second leading contributor to the global burden of disease (Belay et al., 2022). It also exposed
hundreds of millions of girls and women around the world to increased sexual exploitation. 494
million people practice open defecation and most of these people 92% lived in rural areas
(WHO&UNICEF, 2021).Diarrhea is currently the second most important cause of child morbidity
and mortality after malaria(Az pogo et al., 2019), causing 1.7 million morbidities and 760,000
deaths every year globally(Belay et al., 2022). In Africa, it is also one of the main causes of death

under five-year children.

In 2010, The United Nations General Assembly adopted a historical resolution recognizing
“the right to safe and clean drinking water and sanitation as a human right that is essential for
the full enjoyment of life and all human rights and since 2015, the General Assembly and the
Human Rights Council have recognized both the right to safe drinking water and the right to

sanitation as closely related but distinct human rights (United Nations 2015).

Uganda is the largest refugee hosting country in Africa hosting over 1.5 million refugees (UNHCR
Refugee Statistic, 2021). These are from South Sudan, Burundi, Rwanda and Democratic Republic
of Congo (DRC) and they are settled in different camps with in the country. On addition there are
Ugandans displaced by natural disasters like floods and landslides with in the country. These are
also settled in camps like the Buwali IDP camp in Buddha, and some were relocated to Air landing

settlement.

Diarrhea is the major cause of child mortality and morbidity in the Africa with Uganda having the
highest rate in East Africa of 22%. Diarrheal disease deaths in Uganda are 12,103 or 5.83% of total
deaths as of 2020 (WHO 2020) making Uganda to be ranked 40" worldwide. These deaths could be
prevented if only we paid extra attention to hygiene and sanitation(Oona et al., 2020). A cumulative
total of 241 cases and 2 deaths have been recorded on 6"/set/2019. Among these, Buddha
registered 66 cases and 1 death due to displacement of around eight hundred displaced persons in
this district(Ayame et al., 2019).
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