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Buoyancy Engine Independent Test Module Test in the Ocean
Engineering Basin
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{Abstract)

The Korea Research Institute of Ships and Ocean Engineering (KRISO), which is
developing the core technology for the buoyancy engine of underwater gliders, has
developed a test module that can vertically ascend and descend with a buoyancy
engine to verify the performance of the developed buoyancy engine. The independent
test module was tested in a 15 metre deep pit in the Ocean Engineering Basin to
verify its ability to ascend and descend. In order to test at a shallower depth than the
real sea, it was necessary to know the negative buoyancy value during descent and
the time at which the buoyancy engine would be activated. To do this, we solved the
equation of motion in the vertical direction to obtain these values and applied them
to the tank test. To validate the usefulness of solving the equation, we also compared
the depth of descent over time measured in the test with the results calculated from
the solution.

Keywords : Buoyancy Engine, Water Tank Test, Independent Test Module,
Equation of Motion Solution, Underwater Free Fall Body
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condition for the CFD analysis
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Fig. 4 CFD analysis result (1) - upward velocity
distribution
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Fig. 5 CFD analysis result (2) - downward velocity
distribution

Table 1. The result of CFD analysis

vel %0 AHN) *element no. G
1256* 1654* 1934*

0.25 1.452 1.455 1.46 | 0.485598
0.5 5.527 5.637 5.827 | 0.484517
0.75 13.07 13.12 13.17 | 0.486707
1 23.25 23.35 23.45 | 0.487469
0.486073
-0.25 | -1.472 -1.476 -1.48 | -0.49225
-0.5 | -5.738 -5.828 | -5.928 | -0.49292
-0.75 | -13.15 -13.25 | -13.35 | -0.49336
-1 | -23.52 | - 23.69 | -23.72 | -0.49308
-0.4929
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b0 = 0.20 kgf, ti = 30 sec, Cd = 0.4861,
vt=0.29 m/s,
Eff. dia. = 0.35 m, br = -0.20 kgf, vu = -0.29 m/s,
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Fig. 6 An estimated motion of independent test
module
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test module
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Fig. 10 A comparison of the measured and estimated

data
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