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ABSTRACT 

Grey water (sullage) is liquid wastewater generated from washrooms, laundries, kitchens which 

does not contain human or animal excreta. Due to an increase in the percentage of water 

discharged from laundries, there is a lot of greywaters discharged that needs to be recycled and 

reused. Regular water shortages in some parts of Uganda have led to poor sanitation in the 

people’s homes of residence, hospitals and institutions due to lack of enough water for 

showering and cleaning around the shower room.  

This project is about designing, constructing, building and testing of a recyclable grey water 

treatment system of a solar powered top-load type washing machine with a soap dozer that uses 

less water by utilizing the available greywater from laundries to supplement on the accessible 

surface and ground water source in the country, uses solar power to reduce energy consumption, 

and also doses soap during washing. In our design, greywater quality was determined by 

collecting samples and testing them using different water quality sensors like turbidity and 

electrical conductivity sensors, generated quantity of water was determined depending on the 

total water consumption per house holes.  

Design of various components of the system was done using the given relevant formulas and 

equations. greywater generated in our system was 20 litres per wash load i.e. a 7kg drum can 

wash a double duvet or towels and sheets for small family with an efficiency of 90% and the 

discharged water exhibited poor physical and chemical characteristics and thus needs treatment 

before reuse. Distribution pipes, collection tank was sized then treatment units where Jain super 

flow Y filter was selected and clear tank, pump, storage tank was sized. 
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CHAPTER ONE:  

1 INTRODUCTION. 

This chapter includes the background of the study, statement of the problem, the purpose of the 

study, objectives of the study, scope of the study which includes the conceptual scope, 

geographical scope, time scope, and finally the justification of the study. 

1.1 Background of the study 

It is projected that approximately 2.3 billion people, or almost one-third of the world population,  

reveal that laundry washing in private houses uses vastly different quantities of energy and water 

in various regions of the world, both in absolute and relative terms to total household usage 

(Monoroma Hossain, 2017), based on the fact that about 75% of washing machines in Australia 

are vertical axis machines that consume more than 120liters of water every wash cycle and only 

25% are horizontal axis machines that consume approximately 60liters per load, an average 

consumption of 106liters has been computed (Anand Prakash Singh, 2021). 

There are over 840 million home washing machines in use globally (Stamminger, November 

2010). With an average yearly direct power use of 110 kWh each, they account for around 2% of 

total residential electricity consumption and emit 62 million tons of greenhouse gas emissions 

globally. They utilize around 19 billion m3 of water each year, with an average yearly water 

consumption of 23 m3. By replacing washing machines with the most energy- and water-

efficient models, 31.5 TWh of electricity, 2.2 billion m3 of water, and 20.8 million tons of CO2 

may be saved by 2030 (Götz, 2013). 

laundry Washing garments is a complicated process requiring the coordinated interplay of 

several physical and chemical factors. Washing may be described broadly as the removal of 

water-soluble residues by water or an aqueous detergent solution, as well as the breakdown of 

water-soluble substances (Monoroma Hossain, 2017). The earliest mechanical washing machines 

appeared in the mid-nineteenth century. A closed tube with wooden paddles (agitators later made 

of metal) allowed laundresses to operate in an upright posture without getting their hands too 

wet. Laundry was no longer the time-consuming and laborious process that it used to be 

(Terpstra, 20017). Before the invention of the washing machine in France in the 1850s, people 

used to spend hours doing their laundry by hand. Some people soaked their clothes in the stream 

and then beat them on rocks to get the dirt out, Over the years, this has been a very active and 
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CHAPTER FIVE:  

5 CONCLUSSION AND RECOMMENDATION 

5.1 Conclusions 

 Specific objective one. 

Several design equations were used in designing the parts of a recyclable grey water treatment 

system of a solar-powered washing machine with soap dozer and there was too much pressure 

realised in the system leading to too much leakages and system breakdown. 

 Specific objective two. 

The various components of the system were constructed with the help of materials such as 

Pvc pipes, woods through techniques like cutting, threading and welding. 

 Specific objective three. 

System components were tested and different test results was discussed and high level of 

turbidity and total dissolve solids was notified in our grey water.  

 Specific objective four 

An economic analysis of the project was carried out using the net present value method and the 

net profit was realised for using the system 

5.2 Recommendations 

 The soap dosing part should be automated. 

 The water pressure in the system must be monitored and regulated. 
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