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o The motivation bekind the development of nedonant sendons
¢ a very well bnow necesscty, elegantly expressed by
Lord Relvin in the 19 century.

“to measure is to know - if
you cannot measure it, you

cannot improve it”
— Lord Kelvin
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Table 1 The mean values and standard deviations of internal qualities of the three varieties of apples usad in the study
Varieties Moisture content (% wet basis) Fimness [kg:‘cm:J Soluble solids content (%) pH
Fuji 80.48=131a* 752+1.39a 18.32£132a 3.64+022 a
Pink Lady 83.2120.69b 6.69+1.13b 15.18+057b 341012 b
Red Rome 83.83£0.88b 426076 ¢ 14.57£084 ¢ 3452018 b

* means within a column followed by different letters are significantly different at the 5 % probability level

Apple Variety Identification Based on Dielectric Spectra

and Chemometric Methods

Liang Shang - Wenchuan Guo - Stuart O. Nelson
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Fig. 3. Effect of ethanol concentration on the dielectric properties of

ethanol—water solutions at four levels of temperatures.
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Permittivity of Mixtures of Saponaria vaccaria
and Ethanol-Water Solution for RF Heating
Assisted Extraction of Saponins

Bijay L. Shrestha and Oon-Doo Baik
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* Dielectrics are polarczed by sevnal meckanioms, suck as:

— Depolian polarigation

— Htomic and Tenic Polarczation

— Electronic polanization
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Donic conductivity and Dielectic -
Losses
* atenials can fresent conductivity (free carriens)
—J = 6E
o Losses in dielectrics can appear due to colision of fniction

between atoms o molecules exeited by an external jield, Tt can
be model as an imaginary lerm in the nelative fermiltiuity:
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Dispernsion
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Dispersion effects of water
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TABLE 8.8 Relative Permittivity (at Radio Frequencies) for Rock-Forming

Components

Substance £, Substance
Quartz 4.5-4.7 Gas
Calcite 6.4—8.5 Oil
Dolomite 6.1-7.3 ‘ Water
Anhydrite 5.7-6.5

Halite 5.7-6.2 Shale (dry)

Gas & Oill Minerals Shale Water

1 10 , : . g 100
Relative dielectric permittivity

R Developments in Petroleum Science
foaciay,
L "f:% ) Volume 65, 2015, Pages 1-19
Physical Properties of Rocks — Fundamentals and Principles of
Petrophysics



Typical fropentics values of materials

TABLE 8.10 Dielectric Permittivity and Properties of Electromagnetic Wave

Propagation

Substance
Air
Dry sand

Water-
saturated sand

Clay
Peat
Water (fresh)

Water (saline)

Permittivity

5—40
6080
80

80

Developments in Petroleum Science

0 e
)
ke |

TR
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Physical Properties of Rocks — Fundamentals and Principles of
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MWHawell-Wegner effect

o Typical in moist wood
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Reflection methods

o This tecknigue és offen associated to the change on the
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To Port 1
of network analyzer
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network
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V is the volume
index c is for the empty cavity,
index s is for the sample loaded

Iris-coupled end plates




Coaxial Probe Broadband, convenient, non-destructive

Sr Best for lossy MUTs; liquids and semi-solids

Transmission Line

Broadband
Best fpr lossy to low loss MUTs;
gf d nd I'l r machineable solids
Free Space _
Broadband; Non-contacting
8r and M r Best for flats sheets, powders, high temperatures

Resonant Cavity

&

Single frequency; Accurate

‘ Best for low loss MUTs; small samples

Parallel Plate
Accurate

gr Best for low frequencies; thin, flat sheets
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Hiotory

Resonant densons have been wsed for long time ago, e. 4.,

Aug. 30, 1949, P. L. SPENCER 2,480,679
PREPARED FOOD ARTICLE AND METHOD OF PREPARING
Filed March 29, 1947
Z
762, P

/3

INVENTOR
PERCY L. SPENCER

o

Aug. 14, 1962 D. A. COPSON ET AL 3,048,928
FREEZE-DRYING APPARATUS
Filed April 27, 1959
/6
2/ /5
e
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Transparent section
for observing flow
regime

RF connection
for Antenna

A Microwave Resonant Sensor for Concentration

Y =W : Measurements of Liquid Solutions
An electmmagnetu cavity sensor f()l multiphase measur ement

in the oil and gas industry

RF sensor for multiphase flow

Liverpool John Moores University, General Engineering Research Institute, RF and

measurement through an Oil pipeline Microwave Group, Byrom Street. Liverpool. L3 3AF, UK

=y - . 1

Maria Rosaria Scarf,
iber, IEEE

S R Wylie, A Shaw and A I Al-Shamma’a

WEM modules Microwave Resonator Sensor for Detection of

Dielectric Objects in Metal Pipes

Johan Nohlert®, Thomas Rylander®, Tomas McKelvey*

Improving the performance of an RF resonant cavity water-cut meter
using an impedance matching network

a,bz

Heron Eduardo de Lima Avila*"*, Daniel |. Pagano ®, Fernando Rangel de Sousa*®



Lesonance

o Resonance o about cokerence. T the case of the ouig, it
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Typical transmission lines

Two-wire line
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Wave
propagation
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Choice of the openating froint
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