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Abstract:--

The co-axial stub resonator is a transmission line which can be used to detect fluid properties. For different in-

line process sensing applications, in the field of water quality detection, research has been done to provide an adequate theoretical
description of transmission line based measurements This work described here gives details of use of coaxial stub resonator to
measure the dielectric properties of fluids. . This radio frequency spectroscopy method is based on coaxial stub technique and
comprises quarter wave length open ended resonators filled with a liquid sample as dielectric material between inner and outer
conductor. The change in the dielectric properties of the liquid sample results in change resonance frequency and quality factor.
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I. INTRODUCTION

The drinking water, surface water, waste water and
industrial process fluids may contain a large number of toxic
or undesired components at a wide range of concentration
levels. In order to safeguard water quality, the early detection
of pollutants in water is mandatory. However, currently
existing (bio) chemical detection methods are labor intensive
and expensive. Even more important, all these methods are
off line providing a momentary signature only. The aim of
the present study is to develop a fingerprinting sensing device
that operates in-line instead and that is based on recording a
physical rather than a (bio) chemical parameter representative
for water quality.

The physical parameters to monitor and track the
composition of a fluid are those related to its dielectric
properties, e.g., dielectric permittivity and loss tangent. This
will be achieved by using high or microwave frequency
techniques with capacitors or coaxial resonators as sensitive
elements.

The present contribution deals with the feasibility of
a quarter wave length open ended coaxial stub resonator as a
flow through and on line sensing element for tracking
changes in the dielectric properties of a fluid. The fluid is
present as the dielectric between the inner and outer
conductor of the resonator. In-line analysis will be realized
by pumping the sample continuously through the resonator
using an inlet and outlet for the fluid to be analyzed. Since
the sensor system have to design such that the fluid volume
between inner and outer conductor is relatively large..

I1.RESEARCH OBJECTIVE

The research presented here aimed the following
objectives:

¢ The use of transmission line based sensors for
assessing the dielectric properties of fluids.

¢ To provide a theoretical description of transmission
line behavior, predicting the dielectric properties of
fluids with the help of AF plots.

¢ benefit the water sector industry, from in-line
sensing devices for high quality water demand.

¢ To use the same type of sensing platform for
different applications like water distribution
systems, dairy industries, clinical applications for
in-line glucose level monitoring.

111 MATERIALS:

The experiments have to perform with a Agilent
N9320B RF Spectrum Analyzer (9KHz t03.0GHz) with
Tracking Generator, both with an internal resistance Zs of 50
Ohm. The interconnecting transmission lines have
characteristic impedance ZO of 50 Ohm.

IVV. SENSING TECHNIQUE: COAXIAL STUB
RESONATOR

Following Fig. gives a schematic overview of the
coaxial resonator described in this study and its connection to
the coaxial transmission line between the function generator
(FG) and the spectrum analyzer (SA).
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Fig The coaxial stub resonator sensing system consisting of
a function generator (FG), spectrum analyzer (SA) and
coaxial resonator (RE)..

The sensing system comprises a function generator
(FG), with an internal output resistance of Zs=50 Ohm,
connected to a spectrum analyzer (SA), with an internal input
resistance of ZSA=50 Ohm, both connected by a coaxial
transmission line with a characteristic impedance of 50 Ohm.
To this coaxial transmission line, a quarter wave length open
ended coaxial stub resonator (RE) is connected. The
resonator consists of an inner conductor positioned in the
center of a hollow outer conductor. The sample to be
analyzed is present as dielectric between inner and outer
conductor.

V.CONCLUSION

The measurement of dielectric parameters will be
one of the best techniques to detect change in fluid quality.
The radio frequency spectroscopy method based on coaxial
stub technique can be used to achieve the objectives of the
research work.

The water sector industry can be benefited
enormously from in-line sensing devices, also because the
ever increasing demand for water of high quality. The
successful in-line sensing will substantially improve the
production process. For clinical applications, one can think
about how in-line glucose level monitoring really improve
the life of diabetes.
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