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A Study on the Flow Characteristics for the Plate Chamber in
Type of Oily Parallel Plate Water Separator
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Abstract : According to the regulation of IMO, oil discharge from ships is allowed under 15ppm
only and an oil filtering equipment is essential. However, for large ships using heavy fuel oil of over
S.G 098 and viscosity 380cSt and system oil, it has been in difficulty to process with existing
filtering type of oily water separator. A parallel plate type oily water separator which is one of
gravity type separators can be used as an assistant equipment for the oil filtering system to
meet the present IMO standard of 15 ppm, because it is an efficient method in dealing with a
large amount of rich oil with high specific gravity. This work is focused on the fundamental
investigation of the performance of the plate type oily water separator by visualization method and
PIV (Particle Image Velocimetry) measurement to acquire multi-point velocity data simultaneously.
The experimental results showed that the space of the plates acts a significant role in separating
process and it was found that an important point to minimize a vortex flow is to flow a large
amount of fluid in space of the plates in order to promote the efficiency of separation.

ZleMdy U : unit velocity(m/s)
u . x-axis direction velocity(m/s)

D  : diameter of droplet(mm) v : y-axis direction velocity(m/s)
g . acceleration of gravity(m/sz) V. @ velocity distribution between parallel plate
H : hight between the plate(mm) Von  mean velocity between parallel plate(m/s)
L length(mm) x . distance in horizontal direction(m)
n * number of the plates y . distance in vertical direction(m)
ppm : parts per million(mg/ £) At : time interval between image frame(sec)
pps - number of pictures per second ¢ . absolute viscosity of water
q : unit flow rate(m*/h) 0o . density of oil
Q : inlet flow rate(m’/h) ow - density of water
Re : modified Reynolds number, v-D /v v flow velocity(m/s)
Ri : inner diameter of the plate(mm) -

v : mean flow velocity(m/s)
R, : outer diameter of the plate(mm)

R»  mean diameter of the plate(mm)

1.M B
u : terminal velocity(m/s)
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Table 1 Experimental condition
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Item Specification
Visualization Irpage Board p'I‘3155(640><480 pixel, B/W)
.. Light Source 300mW _Ar-lon Laser
Eaquipment — "op oot Tight Cvlindrical Lens & Fiber Line (width : 2mm)
Working Fluid Water
Measuring Flow meter Digital, Maker:ISOIL Co., Model:MC108-G7
Condition Particle Poly Vinyl Chloride [-CH2CH(cD)-] n (n=1020)
Time Resolution 4t = 1/120 sec
Host Computer Pentium PC (CPU Speed : 200MHz)
Calculation Time 1 minute / frame
Image Image Recording Hi-8mm, Sony. Model:Pro5000
Processing Number of Time-mean Data| 60 Frames(Random acquire)
Identification CACTUS '97(grey-level cross correlation algorithm)
Ratio of Error Vector(%) Under 0.5 %/Frame, Average : about 0.15%
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Fig. 4 Schematic diagram of model

Fig. 5 Measuring region & schematic definition
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