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SYNOPSIS
 Ballast water discharge may introduce and transport unwanted marine organisms to the
discharging area. Marine Environment Protection Committee (MEPC) of International Maritime
Organization (IMO) considers ballast water as hazard due to possibly having a negative impact on
the receiving ecosystems. Many researchers have investigated possible solutions for management
of ballast water to minimize the risks, including ballast free system. However, the application of
ballast free system has created a new issue on hull resistance. On the other hand, many
techniques have been developed to reduce the frictional resistance employing air injection system.
The need to design an advanced LNG ship environmentally friendly and save on fuel consumption
cost has brought the application of air-injection ballast free system. This research aims to
determine the effect of ballast free system on resistance of LNG ship and evaluate how the air-
injected pressured bubbles reduce ship resistance hence improve the system performance. To
achieve the objectives, the total hull resistance of LNG model was determined by simulation using
ANSYS CFX with build in Reynolds Average Navier-Stokes (RANS) code. The simulation was limited
to Fr=0.17 to Fr=0.22 at ballast draft. It was found that, ballast free system alone and air-injected
ballast free system has increased and reduced the total bare hull resistance by 34.21% and 37.64%
respectively. The former increment of the resistance is due to the additional wetted surface area
of the ballast free tanks and pipes whilst the latter reduction is a consequence more friction-free
bottom hull surface area due to air bubble layers. These finding can be a guideline for more
efficient ship design and powering estimation as well as future improvement from the current
works.
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