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Abstract
According to the World Health Organization, ten percent of the global population lacks access to clean drinking water, and

between six and eight million people die annually from water-born pathogens. Many water purification systems have high initial costs and
complicated, difficult-to-replace components, making them unaffordable and unrealistic in developing countries. Fortunately, many
countries in need of clean drinking water coincidentally have abundant solar access. Through the utilization of this renewable resource
and affordable concentrated solar technology, a thermal pasteurization system yields great potential to help the millions of people lacking
potable water, without emitting climate change-inducing greenhouse gases and other harmful pollutants. This system, named WaterPURE,
combines elements of the two major types of thermal pasteurization techniques, allowing for the safety guarantee of one, and the
autonomy of the other. A comprehensive knowledge of thermodynamic principles, microcontroller coding, and pathogenic inactivation
kinetics was expanded upon during the design phase of this research. System construction, testing, and modification will provide data for
analysis and ultimately, a sustainable method of pasteurizing water for drinking.

Thermal Pasteurization and Cooking Applications
Thermal pasteurization for water purification uses heat to raise the temperature of water past a point in which pathogens can survive or
remain capable of causing anthropomorphic sickness upon consumption. Unlike the majority of water purification techniques, thermal
pasteurization is not hindered by turbidity in the water supply. Turbidity, or cloudiness caused by suspended organic matter, is a common

characteristic of water harvested in developing countries, which gives thermal pasteurization techniques an edge over alternatives. Testing

The most commonly utilized fuel for cooking is biomass. Unfortunately, this can cause deforestation surrounding the communities and Testing was done using the Suncooker solar oven to determine the
numerous health implications from the smoke released indoors from its combustion. batch size and efficiency of the evacuated tube and reflector.

The WaterPURE system is multi-functional. In addition to purifying drinking water, the evacuated tube and reflector can be detached from Temperature measurements were taken every 10 minutes, the

the rest of the structure and used as a solar oven. Solar cooking can reduce the depletion of resources in rural communities and keep reflector was adjusted every 20 minutes, and irradiance data came
women and children healthy by limiting the amount of smoke they breathe daily.

from the NASA pyranometer on ASU campus. Angled tests were by
adjusting the sun oven so that it was perpendicular to the sun, in

. order to maximize the amount of energy available for transfer.
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