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ABSTRACT

The purpose of this study was the development of microcontroller based low cost
environmental pollution monitoring equipment to measure smoke densities of Diesel
Vehicles. The Equipment consisted of two parts namely, emission probe and the
processing unit. Light Dependant Resistor(LDR) and white colour Light Emitting
Diode(LED) are placed on either side by perpendicular to the emission flow of the
probe. LDR is used as the emission detector and white colour LED used as the light
emitter. An analog to digital conversion for the PIC 16F877A microcontroller was used
in the processing unit. Each test value was compared with its smoke absorption density,
which detected from the standard instrument at the same time. Instrumental error of
smoke absorption density for developed instrument is + 0.007 m ™.

1. INTRODUCTION

Pollution is the introduction of contaminants into an environment that causes instability,
that mean cause disorder, harm or discomfort to the humans or other living organisms,
or damages to the natural environment [1].The elements of pollution called Pollutants
can be foreign substances, energies or naturally occurred contaminants exceeding
acceptable natural levels. The major forms of pollution are air pollution, light pollution,
littering, noise pollution, soil contamination, radioactive contamination, thermal
pollution, visual pollution and water pollution.

Air pollution is one of the common problems faced by rapidly expanding metropolitan
environment. It is created by humans by adding chemicals, particular matters and
biological materials into the environment [2]. Common air pollutants include carbon
monoxide, sulphur dioxide, chlorofluorocarbons (CFCs) and nitrogen oxides produced
by industry and motor vehicles [3]. Particulate matter or fine dust is characterized by
their micrometer size PM ;g to PM, 5.

There are three ways of generating Vehicular Emissions namely, from Crank case, from
Fuel System and from Exhaust [4]. These emissions cause sometimes deaths and
respiratory related problems in humans as well as in other living organisms. Many
countries have policies to control vehicular emissions. With the Kyoto Protocol came
into effect in 2005, member countries have been forced to reduce gas emissions by
2012. As a result, the Ministry of Environment and Natural Resources has taken strong
measures to control pollution caused due to vehicular emissions. At present, all motor
vehicles in Sri Lanka would require to obtain exhaust emission report for the renewal of
revenue license.

There are various techniques to monitor air pollutants of CO,, CO, SO,, NOx, CH4 and
particular matter of which can be detected either using chemical or solid state sensors



