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ABSTRACT 

 
Since the installation rate of the on-shore wind turbine has been gradually 

decreased due to the technical and environmental problems such as the low-frequency 
noise, the available space of installation and the public complaint, the new business 
regarding to the large-scale wind farm would be a future barrier. Nonetheless, the 
offshore energy business will be one of the best candidates for the future development 
of energy harvesting, which is surely able to make a full size of stable facilities without 
any distraction to the surroundings. As a preliminary research for studying the offshore 
floating body, the experimental equipment was designed and built to simulate the wind 
and wave in the ocean environment. In order to make a precision analysis of the force 
and wave acting on the bodies, a wave maker was installed inside a water tank. The 
combination of a water tank and a wave maker was used to generate the same 
condition as the real ocean environment. A high speed camera and a wave level gauge 
were used to measure the temporal wave motion and period. Based on the three 
different period of time (short period – 0.939 seconds, 32mm height, medium – 1.141 
seconds, 35mm height and long – 1.302 seconds, 30mm height), the different artificial 
waves were successfully generated. The visualized waves captured by a high speed 
camera are all sinusoidal and maintain its shapes around 4 seconds without a wave 
absorber, but it was substantially improved when the wave absorber was installed.  
 
1. INTRODUCTION 

 
     With the development of modern society, more and more energy is consumed and we 
need to explore more energy for the years to come. As the science and technology 
develop rapidly with each time, in addition, new environment-oriented energy sources are 
being exploited due to the lack of fossil fuels (i.e., coals, petroleum and gas) and 
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sometimes the serious impact on the public environment such as the BP oil spill 
catastrophe in the Gulf of Mexico. In this stage, wind energy is one of the more promising 
alternative energy sources and many scientists are currently in the development stages 
of what promises to be the world's largest wind turbine in the off-shore as well as the on-
shore. Since the on-shore development of wind energy has been gradually decreased 
due to the technical and environmental problems such as the low-frequency noise, the 
available space of installation and the public complaint, the new business regarding to 
the large-scale wind farm would be a future barrier. Nonetheless, the offshore energy 
business will be one of the best candidates for the future development of energy 
harvesting, which is surely able to make a full size of stable facilities without any 
distraction to the surroundings. 
In the off-shore wind development, the main study is highly focusing on the wind and 
wave load of the floating body. In addition, the behavior of upper and lower platform is 
very important to generate the stable energy from the oncoming wind. If the center of 
buoyancy is below to center of gravity the body will tilt due to the wind or wave load so 
that it is important to design the floating body has the center of buoyancy above the 
center of gravity. Therefore, the performance study of floating body under a variety of 
ocean environment is a prerequisite to operate the target floating body for a period.    
The theoretical study of Bascom(1951) on the wave height against the water depth and 
the frequency of on-coming wave was one of the first to establish the background on the 
wave characteristics at near-shore, and Galvin(1964) built a wave maker and simulated 
the wave theory, which makes a connection between the shape and stroke of the panel 
(e.g., piston/flap type) and the characteristics of wave such as the water depth and wave 
length. Since then, there has been a lot of work regarding to the wave theory. Recently, 
Rahman et. al.(2006) suggested VOF(Volume Of Fluid) method to analyze numerically 
the force acting the mooring cable and compared with the movement of the floating body 
placed in the wave maker depending on the different shape of wave. 
Regarding to the previous studies of off-shore floating structures both the theoretical 
calculation and numerical analysis have been significantly improved, but the viscous fluid 
force and the flow interference between fluid and floating body is not easy to make a 
simple approximation so that it is important to consider the complicated motion of models 
under the combined forces of wind and wave by using a scaled down test. 
This preliminary study focuses on the fundamental research based on the movement of 
floating body placed on the wave load as well as the wind load so that it would finally be 
able to analyze the relationship between the wind and wave loads acting on it. In order to 
understand the behavior of the floating body, a carefully designed wind-wave generator 
was manufactured enabling to generate the wind and wave at a time. Due to the short 
distance of the wave maker (i.e., 5m), the validity of the wave generation would be 
questionable. Therefore, the reliability of the current facility was confirmed in this study. 
There are several ways to evaluate the validity of the wave generation, i.e., wave length, 
the durability of the wave and the similarity of wave shape. This study is based on these 
assumptions and approaching methods.  
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