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ABSTRACT

Evaporation Rate Sensor For Liquids Using Fiber Optic

Multiple Reflection Interference

Ok Rak Lim
Advisor : Prof. Tae-Jung Ahn, Ph.D.
Department of Photonic Engineering

Graduate School of Chosun University

In this study, an evaporation rate measurement method based on multiple
reflection interference using a simple fiber optic configuration is proposed. The
evaporation rate is a major factor in accident prevention and is used In various
industrial, chemical, biotechnological, and biological fields. In this study, the
refractive index of a liquid under an evaporation test is critical to measuring the
evaporation rate. In this study, the index was measured using the Fresnel equation
for reflected light. The evaporation rate sensor measures the interference signal
during the evaporation of a liquid. The main frequency of an interferogram that is
linearly proportional to the evaporation rate can be obtained by fast Fourier
transformation of the interferogram. In our study, the evaporation rates of
deionized (DI) water and ethanol were tested. Ethanol evaporated at a rate
approximately four times faster than that of DI water. In addition, Hilbert
transformation was used to retrieve the phase information of the interferogram
over time. Our proposed method is powerful tool to monitor the evaporation of a
liquid in real time. The sensor requires a tiny amount of liquid as a test sample to
determine the rate of evaporation and offers high reliability and repeatability at a
low cost.
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Collimator / ;
PD —— DAQ

LD : Laser Diode Driver QGC PC

QGC : Quartz Glass Cuvettes
PD : Photo Detector

DAQ : Data Acquisition

PC : Computer

a9 31 & AsE S48 A A4
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. Ferrule

Fiber clad
Fiber core
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0 C : Upper hole
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Sample under test

Droplet

Ferrule of
optical patch code

PC — DAQ

LD : Laser Diode Driver
PD : Photo Detector
PC : Computer

DAQ : Data Acquisition

a9 310 vkl S o] 8% SREE SALAS A% FSA A
— 44 —
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Optical fiber

U Dehumidifier

a9 311 9FHkAL S o] &3 SR SALE A4
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1% 3.12 MSLD-3 Laser Diode Drivers} #HiF, &%= ZAFE
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MSLD-3 Laser Diode Driver Specifications
Current rage 0 7 300 mA
OUTPUT Current stability 0.002 %
Current Limite 0 7 300 mA
Output type common anode

Set Temperature 1573 T
Temperature Stability <0.01 C
TEC Current max 15 A
Operating Temp 0760 C

Power Supply AC 220V

¥ 3.1 MSLD-3 Laser Diode Driver A}
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a3 3.14 PDA30B-EC - Ge Switchable Gain Photodetector

Ge Switchable Gain Photodetector Electrical Specifications

Detector - Ge
Active Area - @ 3.0mm (7.0mm?)
Wavelength Range A 800 to
Peak Wavelength Ap 1550 nm 1800 nm(Typ.)
Peak Response R(),) 0.85A/ W (Typ.)
Output Impedance - 50 Q
Max Ouput Current L 100mA
Load Impedance - 50 Qto Hi-Z
Gain Adjustment Range - 0dB to 70dB
Gain Steps - 8 xX10dB Steps
0tobV (50Q)
Output Voltage Vout
0 to 10 V (Hi-2)

¥ 3.2 PDA30B-EC - Ge Switchable Gain Photodetector A}%
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Air Bubble

—— Mirror Mount -

T~ Mirrer ———

— Ferrule —
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Ethanol specification

Containing component Unit Content
Density(20°C) g/ml 0.7897
Water % 0.1
Non-Volatile Matters % 0.001
Acidlas CH;COOH) % 0.002
Alkalilas NH;) % 0.0001
Heavy Metals(as Pb) % 0.0001
Aldehyde and Ketone
(as CH,COCH,) ” 0.001
Fusel Qillas CyH,,0) % 0.004
Methanol % 0.02
Assay(by Density) VIV% 99.9

3 3.3 Ethanol & ¢ ¥
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