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ABSTRACT

This thesis focuses on the study of effect of temperature on complex relative
permittivity of Yang-Na oil. Yang-Na oil from burning process, Yang-Na oil from drilling
process and distilled Yang-Na oil were used as samples in the experiment. The
temperature of samples varied from 10 to 70 degrees Celsius. The reflection coefficient
(S11) of the Yang-Na oil samples was measured at the frequency range of 0.5 - 6 GHz by
using the open-ended planar coaxial probe. Then, the complex relative permittivity was

calculated by using the data of the obtained reflection coefficient.

From the experiment, it was found that the real part of complex relative
permittivity, called dielectric constant, tends to decrease when increasing the temperature
of samples. Moreover, the imaginary part of complex relative permittivity, called dielectric

loss, tends to increase when the temperature of samples increases.
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51993AUTENOU dneu (%)
Carbon 7856
Hydrogen 13.40
Nitrogen None detected
Sulfur 0.25
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2.4 1adidnn3n (Dielectric)
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gnapsaedaninsalilanuyienudfuay, 38 Free Space Open-ended coaxial probe

Judsilavhanauslinanugneewinndy fun : Rsims uneiing uazaae, 2555.)
2.6 Cole-Cole model

Mnmsieanmeeumsliihduivdidefouresfantuasdosiheduuszaninig
agyioudiliannismaassinasainndumeaningsumalwiduindidstoundaun
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il duiviidsdouvesanielnsunnusmuvutatela fanrsfeudevidldldann
amnuduusainnsthamsfine fuesianuiAunlagain Cole-Cole model #auansis
dnwaremduiusseninanmeeumsliinduivdidstouestanlunneuafiivue
Wwinfu faaunsi 7 - (Adiseshu Nyshadham, 1992.)
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& = e(w) = €5 + Tiieni—e (2.2)
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Cole-Cole model sasaluil
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1. ﬁﬁﬂébu (Distilled water): €5 =786, Ex =422, T(ps) =88, & =0.013
‘17‘1|3J’1 : (Adiseshu Nyshadham, 1992.)

80

Cole-Cole real
~ — — -Cole-Cole imag | ]

40

Complex relative permittivity

Frequency (GHz)

ANUSENBU 2 ANEN YU I AU MSIBsdauvaainndunlaan

Cole-Cole model

2. 1emuva (Ethanol) : €5 =214, Ex=391, T(ps) =88, & =0.03 fan
: (Adiseshu Nyshadham, 1992.)

Cole-Caole real
16 ———~Cole-Cole imag

Cornplex relative permittivity
=]

Frequency(GHz)

AMNUTENOU 3 ANaNIneaun e i FuimsS I sourasaniueanlaain

Cole-Cole model
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3.tun1usa (Mathanol) : € =337, €y =4.45, T(ps) =8.8, & =0.036
i1 : (Adiseshu Nyshadham, 1992.)
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———Cole-Cole imag
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== i) ul
m = [42]
T T

Cornplex relative perrmittivity

=]
T

D 1 1 1 1 1
0 1 2 3 4 4 5

Frequency(GHz)

ANUSENBU 4 ANENINYBUN TN AL NS B9t Uantaan

Cole-Cole model

4. 910 (AID : & = 1 91 : (Adiseshu Nyshadham, 1992.)
2.7 Wasiwszivieaudeds (Vector Network Analyzer : VNA)
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ANUTENBU 5 LATOTILATIZNUI89IUEDENS (Vector Network Analyzer : VNA)
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(€0—€a)(Ep—Ee) — (To-Ta)(Tp—Te)
(€0—€p)(Ee—Ea) (To-Tp)(Te—Tq)

(2.4)
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4. 1DNINIFIUATUTN 3 MILAINAANHIIATIN Done AAgLUUNTLIESAAUVDING

Calibrate ns1AldAasduLdUnT

AMNUTENOU 12 1@59auN1s Calibrate LAT9IATIZWUIEUADENT

3.4 N15AUIUNNIAIEANEBUNI AN duNNS I Tedou

91NANN1SN 2.4 IN15E1e919aun1s Weven €,

(€0—€a)(Ep—&e) — (To-Ta)Tp—Te)
(€0—€p)(Ee—E€q) (To-Tp)([Te—Tq)

(3.1)
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