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Abstract: In this paper, we studied the application of low pressure ultra-violet (UV)
lamps for the development of an energy saving ship’s ballast water treat (BWT) device.
We proposed the optimal arrangement of UV lamps by analyzing the energy radiated
from medium- and low-pressure UV lamps.

Based on the experimental results, we manufactured a disinfection chamber which is
composed of low-pressure UV lamps. The rated power and the treatment capacity of the
chamber are 216 [W) and 10 (m’/h), respectively. This can replace a disinfection
chamber treated by two 2 (kW) medium pressure lamps. The disinfection performance,
however the power consumption is about one-eighteen compare to the medium pressure
UV lamp, is over 94(%]) for bacteria, 93 (%) for zooplankton, and 94 (%) for
phytoplankton. Therefore, it would be possible to develop an energy saving BWT device
in a low capacity below 100 (m®/h).
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Figure 1: Spectrum of UV lamps
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Figure 2: Attenuation of UV intensity as a function
of distance from UV lamp in sea water
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(a) Disinfection chamber

(b) MP lamp (2 [kW]x2)

(¢) LP lamp (8 (W)x3x9)
Figure 4: UV disinfection chamber
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Figure 5: Disinfection of bacteria by UV treatment
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Table 1: Colony forming unit [cfu] of bacteria of
before and after UV treatment

Test Treated water
Bacteria water (after)
(before) | 4 (1w | 216 (W)
Aerobes 669.2 10 22.1
E. coli 35.5 0 2.1
coliform 31.5 0 0.7
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Figure 7: Disinfection of bacteria by UV treatment
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Figure 8: Comparison of disinfection for plankton
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