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 to now liquid natural gas (LNG)
 takes place on land and requires a
 for the needed amount of cooling
s. The goal of Shell was to develop a
 plant located on a floating barge
that is moored over a gas field. If the
ater is directly pumped up from the
g water, the size of such a LNG barge
uced substantially. Vertically hanging
 be connected to the bottom of the
at cold water from 150 meters below
el can be pumped up. These pipes are
ically hanging water intake risers. 
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In this graduation project the analysis of the dynamic
our of the water intake riser is carried out. The response

 riser is studied on the hand of a linear, one-dimensional
 that is capable of describing the in-plane vibrations of the

The first objective of this graduation project was to
te analytically the response of the riser to external forces,
e direct wave loading, the water current and the motions
barge. 
The second objective was to determine whether the riser
s stable or not. The instability can be caused by the
l fluid flow. If instability occurs, the displacement of the
rows exponentially in time. The energy for this growth is
ed by the pumps on board of the barge that suck water
e riser. It appears that for the risers conveying fluid
ility may be an even more dangerous phenomenon
esonance.  
 
With the help of the D-decomposition method it was

 that the vibrations of the riser may become unstable. For
rtically hanging risers conveying fluid unstable behaviour
 at all fluid velocities, if no external damping is taken into
t. After adding external distributed damping the critical

ty, starting from which the riser becomes unstable,
ses. However, the critical velocity remains low. It is
 that for common values of the external damping
 the system may behave unstable. 
Graduation committee: 
Prof. Ir. A.C.W.M. Vrouwenvelder 
Prof. Dr. Ir. J.A. Battjes 
Dr. Sc. A.V. Metrikine  
Ir. J.M.J. Spijkers 

 

ring 

nvited to attend the presentation. 


