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Development of Oil Content Meter for Oily Water Separator in Ship
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Abstract

According to the MARPOL 73/78 of Convention, all ships should have oil filtering equipment and
15ppm bilge alarms which satisfy Requirements of MARPOL 73/78. This study is concerned with
designing and manufacturing a prototype Oil Content Meter(OCM) used in machinery area of
ship. The prototype OCM is composed of two parts which are oil content sensing module and data
processing unit. The oil content sensing module consists of a infra-red light source, photo-diode
light receivers, and a glass tube for bilge water sample. The data processing unit has a micro-
processor as hard core and peripheral devices.

The experimental results of prototype OCM and analysis of collected data reveal linear property
between transmitted light and scattered light as long as the bilge water has low level content of
oil. And this linear property leads to a oil content detecting method which is programmed and
loaded into the data processing unit. The performance of the prototype OCM is compared with that
of the commercial OCM in the market.
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Fig. 1 Photograph of oil content sensing module.
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Fig. 3 Response of 5 channel photo detector.
(No external light, Flow, EL1L1 IR-LED ;

OCM1)
]
5 -
4
2 39
*5 o—-—-fi"’"/_d
&
g 21 %
© 4 et e R i i e 2
ke - ———————————y
I e e S G
1
0 T T T T T -
0 10 20 30 40 50
PPM

Fig. 4 Response of 5 channel photo detector.
(No external light, Flow, EL1L2 IR-LED ;
oCM2)
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Fig. 5 Average scattered light signal vs. oil con-
tent value.
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Fig. 6 Block diagram of data processing unit.
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Table 1 Memory map.

Address l Content Description

F500h~F5FFh | OUT2 | 23 99
F400h~F4FFh | OUT1 | 2% o9

F300h~F3FFh IN2 A 99
F200h ~F2FFh IN1 48 99

F100h~F1FFh | 8251A | ©lolE 54 oo

FO0Oh~FQFFh LCD | f¥sx B4 99

8000h~EFFFh RAM | ¢ual& Ay 9y
2000h~7FFFh ROM | FUHEZ23d Jx 99

0100h~01FFh RAM | 95 % A% A=A H
001Ah~00FFh | Register | Y% v 2] o3

0018h~0019h Sp 28 XOIE 2 AL R
0000h~0017h SFR | /0 % E4:7]% Ao

a_:Aﬁs
0 0 O 00 0 R O
- X3 &
gRcgReRge
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Fig. 9 Driving circuit for LCD.
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Fig. 12 Response of oil content meters.
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