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Ballast—free Ships : New Concept for Resolving the Ballast Water Management Problem

Ship' 5 advance speed — -Bawmam4

Cnncept Air pipe: closed . Air pipe: open

MAEELMOBICEYS AR ER — ( —_—
Croats water circulation inside the buoyancy | \
b
control tank T 3
S ORI MR RRDRALE — 5 ﬂ; '\Lﬁ
The components of the water inside the tank are L 1 S )
kept identical to those of the local sea water ;
‘ Intake & exit vents: open Intake & exit vents: closed
1 Wel type
. Mound type
Exit Intake | L4
SASAPKIZESHEE MBIENLE ' L il ma :
Introduction of non-indigenous spacies to the sea Gill typao Coanda type

at the destination can be prevented | - \“_k._E

T m—— !
- ] o | 1
B = 1
¥ . s
- o Be |
z = — M cal |
z 5 |
Time [3ec.) By - y y
Model test setup at circulating water channel ° ""':L‘n"'“"""“""mn" e L I S S AV I
| =

I #5510 20)| § 5|

Hﬁill type(2D) i 40 99.99%
Lo o o — g 5 45 n.m. 80 nm.
% ::: \_?Lumlopmina area Snul-l opaning ama- E 0
Som — . g 20 40 ¥ 80 100
i 'u_‘_‘_‘_:hhhundt'wa ~Gill type Distance [nm
05% ‘“‘-—-':_:!EJ (30) Relation between the voyage distance and the sea water locality ratio
aaw | Q14mixilvents T ———
izi’: T 0,06 x20vents
B 3o e SN Hydraulic pipe [P | E....T..‘|
| s el s et gaiggll] MO i
i 15000 0000 25000 0000 5000
| MNecessary time o exchange 99.99% water in the tank
Prediction of resistance increase gﬁ Example of intake (butterfly valve)
w
Advantage of this system
1. Simple mechanism: & #iZHH bowe || Opening unit Example of exit
2. Energy efficient: HIpLF— e (mound)

| 3. Effective for retrofitting : iR 3 &
4. No cargo—space loss: #HA~—ZA

Opening unit for retrofitting with minimum modification
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