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Abstract : The purpose of this study is to treat the ballast water by shear stress without an
environmental pollution and to find out the optimal treatment conditions. The ballast water
problem is issued up as the trade activated and the cargos mobilized. To improve this problem,
International Marine Organization(IMO) make the rule about the ballast water treatment with
specific restrictions. Although many countries have been studying about the ballast water treatment
technology, there is almost no technology that can treat the microorganisms under 50 #m without
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any secondary pollution. In this study, we tried to treat ballast water by applying shear stress as
the physical treatment for the sterilization and tried to find out the optimal conditions including
the 100% sterilizing rate and the best economic condition.
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Fig. 1. Shear stress distribution according to
the revolution speed and interval
between two cylinders(h).
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Fig. 2. Velocity and shear stress profile of sea
water treatment apparatus.
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(a) velocity distribution
(b) pressure distribution

Fig. 3. Modeling of a velocity and pressure
distribution at the entrance flow rate

of 5m3/hr.
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Fig. 4. Schematic
apparatus.

diagram of an experiment

A9l A= Fig. 5o ZAIGH Hiel Zol
A2 ofglet. HiREe] fYF= FY=E F
A Ato]l2 200 mL/minlA4 1600 mL/min
o] £x2 ZEgict, o] o A FX|E= FE A
Aol 1&o= 3¥stal o AHdAnes A
Aol Ao, AHgEE Ak 84 F skt
Ql = AHdr Apolo] 7HA2 0.5 mmHEE 3 mm
7M2 24 4 glom UR Addo 3 &
LTI 2000 rpmiE ®] 2000 rpm 7HAS=R
10,000 rpm 7FA] 274 ZFsotrt. 50 w o<
EA= EEHAA A2 50 m o]ste] EE2 A
x| o| A A4t AFsto] nlP=e] AFE Hot
of FEHo HoHoh

=T

Fig. 5. Details of a cylinder type treatment
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Fig. 6. Sterilizing power at inner cylinder and
outer cylinder non—pattern type.
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Fig. 7. Sterilizing power at inner cylinder and
outer cylinder groove type.
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Fig. 8. Sterilizing power at cylinder
groove & inner cylinder non-—pattern

type.
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4) Outer cylinder knurling & inner cylinder
non—pattern type
Fig. 99 outer cylinder knurling®l inner
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groove type
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Fig. 9. Sterilizing power at outer cylinder
knurling & inner cylinder non—pattern

type.
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Fig. 10. Sterilizing power at outer cylinder
knurling & inner cylinder groove type.
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