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Abstract: Deep-sea equipment such as underwater robots and unmanned submersible vehicles, include various
machine components and sensors, and it is important that their reliabilities be tested before use in the fields.
This is necessary because they are affected by complex extreme-environment conditions, such as high
pressures, extreme temperatures, and tidal forces that are present in the deep sea. We require test equipment
that can conduct empirical tests in conditions that mimic these complex oceanic environments. In this study,
we propose specifications that should be met, and a design plan for the primary components, which should
limit their use to a maximum water pressure of 2.0 MPa, water temperature of 5~60C, and a maximum flow
velocity of 2 m/s. in work-in type underwater combined environment test equipment and. We present test
system development procedures to verify the reliability of products and systems used in deep-sea
environments.
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Table 1 System requirements or underwater complex
environmental test equipment

o Main -
Division Specifications
components
2,000 mm(ID)
3,500 mm(L)
Horizontal
vessel Operating pressure
Pressure (2.0 MPa)
vessel Design pressure
(3.0 MPa)
Walk-In Type
Door .
Quick closure door
Pressure Maximum operating
Pressure | generating pressure
device (2.5 MPa)
Electric High temperature
heater (60 C)
Temper
ature
Cooling Low temperature
system 50
Flow Maximum flow velocity
) Propeller
velocity (2 m/s)




Table 2 Main components

1 Pressure vessel 5 Electric heater
2 Door 6 Fluid generator
3 Pump 7 Sub tank
4 Cooling unit 8 Air compressor
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Fig. 2 Results of FEM analysis for pressure vessel
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Table 3 Weight of loaded components transferred
to supporting structure

No Components Weight(ton)
Pressure vessel and door 15.3
2 Valves, pipe, ect. 1
Pressure vessel inside fulid 13
Total 29.3

| -

Fig. 3 Results of FEM analysis for load supporting
structure

Fig. 4 Quick closure type door for pressure vessel
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Fig. 7 Circulation of refrigerant piping
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Fig. 8 Flow generator system
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Fig. 10 Layout of test equipment
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