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Am,"tRACT

Water boiling is the second largest energy user at domestic level and. hotels acccuntingfor

about. 26% of-the total energy costs. The study on electricity consumption at hotel Africana,

.one of the typical large hotel in Uganda revealed .~t about 27% of the. total energy are

consumed by water heaters ..

The purpose of this project was to design and.construct a solar-electricity hybrid energy system

for powering a continuous flow water boiler for.households-and restaurants. This would -reduce

the cost spent on the grid electricity in boiling water by first preheatingthe water using the free

solar energy and providing. a clean energy for water boiling so as to -reduce emissions of

.grecnhouse gases and particulate matter into the environment.

In order 10 achieve fhe above purpose, data on solar energy and solar energy technologies for

heating. water were collected, ~e use of.electrical energy for water boiling was also analysed,

different construction techniques such as welding, grinding, cutting and so on were adopted,

and the system's performance tested for a period of five days at a volume flow rate of'

11.25lftresl hour.

The objectives of the smdywcre achieved with the efficiency of the solarand electricity energy

systems hems 34.1% and 7(Y'/o·.resp~tive)y. The economicevaluation showed thatthe system

has it cheaper operation cost (t2;o23,600Ushs. Over a period of 5 years) as compared to the

'electrical water heaters (22,071,000 Ushs. over a period of 5 years) hence, an ideal. power
.solution for businesses that uses a lot of energy for water boiling such as restaurants and

households:

The implementation of the system would therefore reduce the consumption of electric energy

from the grid and reduce environmental pollution.
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CHAPTER. ONE: INTRODU<:TION

This chapter presents the general information about the.research project giving its background,

problem statement, purpose of the study, its.justification, objectives, and study scope.

Energy utilisation at domestic levels; restaurants and hotels ate rnajorly for air conditioning,

lightiag and production of hot water (I ..~com). Typical energy types being utilised-are

.grid electricity, natural gas, liquid petroleum gas, oil, .diesel, petrol and biomass. Hot. water is

'utilised for various purposes at. domestics and commercial levels and this include preparing

food, washing dishes, washing clothes, bathing/showering and many others.

Watet heating is the second larges; energy user at domestic level and hotels accounting for

about- 26% of the total energy costs, therefore: for families with electric 'water heaters, the

monthly energy consumption is usually between 3QOand 500 kWh per month (Bu.rzyil~ki et.al,

'2016). The electricity consumption by water heaters at..hotel Africana, .one 'of the typical large

hotels in Uganda constitutes. aboui.27% of the total energy consumed by all the loads inthe

b6tel-(Mugisha et. al, 200'3).

It is known that Ugandahas.only 827.~MW of.installed electric powercapacity{UBOS,.2014),

this power is 'insufficient and therefore other energy-saving schemes have (0 be considered .

.Among .the energy- saving schemes: being implemented in the commercial sector 'to avoid or

reduce load shedding and to reduce the QSC. of costly generators is .the usc' of Solar Water'

Heaters. given the fact that the mean solar radiation is S.1.lC\'vh/:rp2 which is favourable for solar

water.heating (REJU, 2007). Flat plate solar water heater have been used for water heating.

_;However, the major drawbacks Of these solar water heatersis that the Collector requires more

space and involves the.limitation of dilution of solar energy (Ogle ct. AI, 2013). Thus; in.this

research. a solar- electricity hybrid energy system was studied as an eventual energy option for

water boiling with.the aim on-educing the cost spent.on the grid -,electricity arid providing a

clean 'energy 'for water heating so as to reduce emissions of gases and: particulate matter into

the- environment.
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