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Oil Thickness Measurement by Light Absorption Analysis
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Abstract — In this research, a novel optical measuring methodology for the measurement of oil thickness in sea-
water is suggested by evaluating the light absorption which is occurred in the process of penetrating through oil
layer on seawater. Laser having monochromatic wave is used as a light source and photodiode which can con-
vert the intensity of the light into an electrical signal is applied to measure the intensity of the penetrating light
through the oil-water mixtures. In the experiment, bunker C and lubricating oil are used, and three different
lasers having different wavelengths are applied and compared for the selection of an optimal light source. As a
result, it is observed that in the case of blue laser, the intensity of the light on the optical sensor decreases with
an increase in the oil thickness. Through this relation, both the presence of oil and the thickness of oil can be

determined.

Keywords: Oil Thickness Measurement(”7] 57157

Laser(3y 2} #|©]A]), Photodiode((EETFO] 2.=)

1. M

SR AR 718 fE ARS) B WS Sl 7)ol
FEE 9209 7150 B 9 Felol BIH PRE &3] ok
o] B golck, wreb A AR 2% o) 715l
F28 7F5o] & Aot gpag A9t el 715o] fEE

Corresponding author: swoh@kiost.ac
DE =E0 2013 o] 7} # ¥ SENSORDEVICES 2013 4 8h4
1:H§]oﬂ/q gy o A7 ko 9 o o B]_s]]/]]_;]_.

=2 = T AT =

263

), Light Absorption Analysis(53 3 £ +49H), Blue
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Fig. 1. Schematics to describe a sensing mechanism.



e NS ol8R VIR A =4 A 265

2.2 MZ CIE DES Z6= 2o &2 7150 st =
S H|W A

alet 2ol thaliA] FrEl= FEe Aol A, 71552 7
A7} S7 el Wb FE e JErt A4 02 Wslele 9t
o] glo|AE Ao g mE3] fair, & Aol Fig,
204 AAIgE R} Zo, shgo] THE Al 71 2] HlolA FlE o]
g3te], Z1zte] Fel diaiA 7152 S S7rePHA Tk 1)
oA o] A& XET| e EE FAlA Sk o E A3
< ZB3ISIE}. 2 Aol ARgSt glo]A] P oRE TP e
o] glolA T AR Al 7HA] TRgTiR] SR, S Al of
A& Zh= Ho|AE Aglslglal, o5 dolA ) s 5 w4
A o)A 473 nm, =2 214 532 nm, A4 2] A 650 nm ]t}
dlo]A] Fee] deof tish 54 ks YR =F g5
HeA, B AT g Q15Ed 2 N2 FE A=
o] JEks HiAIEH ] SI8iA el =Lt B2 SiGE AL
319 om, 718 F 75U 79 HA Chrtype AE AE
SIGiTh & AoA ARGE T 715 s dellA] At Al QlE]
A fFEd 7hs/del A, fEE A5 Sl el vl o)
& Eelth 7159 Sl whh 1o A7) SAels 7 FRe] £

Ero] 2 =7k AR-E QT

Optical Optical Optical
Sensor Sensor Sensor
; 0il
Seawater
Blue Green Red
I Laser I Laser I Laser

Fig. 2. Experimental setup for select a laser as an optimal wavelength
light source for oil spill detection.

Fig. 3. Optical sensor used in the bunker C oil measurement.

Fig. 4. Optical sensor used in the lubricating oil measurement.

WA CHE U= 3t A3l A5 FAAE 2x2 TELO]
2= ofgo](Fig. 3)= 471¢] EETI| =5 o]&ato] 1HHAE
Wo)7] flst B o B AFs Sl A= A CRiE F
ek vle- Frel TR 715 St Yl vl Yol 3dE=
A=) Act. webA & ATelM e Falet Hle] s zls aest
o FAIA 2] THFHAS WA} BISIL). sld AlxE Blo] Al7]e]
HlE3l] A4S 0.8 Vel 5.0 V HS7HA] E2 o= v, 2}
TS A% FHAGE 5.0 Vot g AEe golA Fds A
efellA 1) B9 A8 35, 2) 29l 715°] 0.5 mm EA1E 7
-, 3) ESlell 7150l 1 mm EAIE A, 4) ES1ol 715°] 1.5 mm
A 7%, 5) B9l 7180 2.0 mm AT FE-2 L2}, 7t

Z}e] 74-of] tiaA] T Ble] A7]1E 2x2 EELI) Q& of[o]

Arle 5 em AABIGLT, BUT 24 F 590 Sl 1
A2 7=t

) A1) SEHE ko o Aol Wl AR T
8 B EEDOL 9 S (Fig HF 01§ 3le] RS Tkt wle]
A2 S48 S8 A Rl Hlal 715 9] AP
Aol whe} 241wl W) A7) W] Ak ek 7 C
23 Ao AT PANE 0188 FS Falksol A7 9
of o] A7) MskEre 4% 4 gick, webd] B AZelA
- 25 Qi PANRL P13 EErlel o =g Al
al AN BEsto] gl 2ol TEae, ARgee) 29
& ek, AZelA el 718 Fe] FHE | mm slel, 0 mm
HE 4 mm P F 579] Bl Al s Sshel 11
32 7153500k ARE A WA A} Fold 289 el
AaEiglow], Bo] el Yeutel AL S om, o] 4HF

o} AN ] Az 5 em AT

29

ol

:lO D.I_
-

2348 4
WA Cfrel
gllo]A el

K

7| Wskakel wheh M= v sbde ke Al 719

He 3= 574 A9 Ay Fig 5, 6, 79

.



266 QT -

Blue Laser
4 -
S
= 3 4
g )
3
o
3
C 2 A
[0
w0
1 .
0 . . T T .
0.0 05 1.0 1.5 20 25
Oil thickness (mm)
Fig. 5. Sensor output results using a blue laser in bunker C oil.
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Fig. 6. Sensor output results using a green laser in bunker C oil.
5
Red Laser
4
>
5 34
o
=]
o
o}
12
c
[0
w
0 - : . . :

0.0 0.5 1.0 1.5 20 25

Qil thickness (mm)

Fig. 7. Sensor output results using a red laser in bunker C oil.
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Fig. 8. Sensor output results using a blue laser in lubricating oil.
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Fig. 9. Sensor output results using a green laser in lubricating oil.
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