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Development of Pressure Correction System for Surface Vessel
to Ensure Reliability of Compartment Test Result
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Abstract Tightness performance that blocks compartments is important for surface ships to achieve
superior mission performance and survivability in combat environments. To meet the above
requirements, airtightness of the structural elements and the appropriate strength to specific areas are
checked during a test run after ship construction. In particular, air tests of compartments adjacent to
the water surface are performed. In an air test, air is injected into the compartment up to the test
pressure of the test memo. The pressure drop value is checked after 10 minutes to determine if the
requirements of the corresponding area are satisfied. In summer, however, when the influence of the
outside temperature is large, a phenomenon in which the internal pressure increases during the air test
was identified. This phenomenon reduces the reliability of the test result. Therefore, a system was
designed to compensate for temperature changes in the compartments through this study. The developed
system calculates the amount of pressure change caused by a temperature change in the compartment
and outputs a correction value. The pressure change was calculated using the ideal gas equation,
reflecting the maintenance, increase, and decrease in temperature during the test process. A comparison
of the calculated pressure correction value with the database of NIST REFPROP revealed a difference of
0.126% to a maximum of 0.253%.
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Fig. 1. Conceptual diagram of research procedures
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Table 1. Permissible pressure drop of compartments

Compartments Permissible Pressure Drop (kg/ar)
Tank-Cofferdam 0
Trunk 0.02195
Ammunition Lift 0.02195
Other Places 0.00878

Source: Choi, Park & Beak, 2020
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Table 2. Test procedure of air test

Step Test Procedure
1 Check whether the work on the cabled piping
penetration in the compartment is completed.
Check the firearm work(welding or pyrotechnic cutting)
2 is completed on the inside/outside boundary of the
compartment.
Check the cables or pipes installed inside and outside
5 the compartment for damage.
4 Check that the equipment installed inside the
compartment is turned off.
5 Check that the heat/cooling source generated inside
and outside the compartment is shut off.
Make sure all ventilation, piping and entrances to the
6 .
outside are blocked.
Connect the air hose to the nipple(air inlet) installed
7 outside the compartment, and install
a pressure gauge.
3 Fill the compartment with air to make it under test
pressure.
9 Stabilize the internal pressure. Stabilization is checked
through the pressure gauge value.
10 After adjusting the pressure in the compartment
accurately with the test pressure, start the test.
After 10 minutes, check the value of the pressure gauge
11 and obtain the pressure drop value inside the
compartment.
12 Release the pressure inside the compartment.
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Fig. 2. Configuration of pressure calibration device
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Where, P, V and T are the pressure, volume, and
temperature; n is the amount of substance; and
R is the ideal gas constant.
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Table 3. Initial conditions for calculating the corrected

pressure
Conditions Symbol Reference
Temperature Ti Temperature at start of test
Volume v Volume of compartment under test
(constant)
Amount of substance in the
Mole n compartment under test
(('Oﬂ f"iﬂfj
Ideal gas R Constant
constant
A4 Fi= 339 AAGACNA 71 ALkE 59
TEH 84S A8ttt 27 2= AP AE Al R
Ag Bl SHE #ho] AMgE 27] 2LE(THE 718e

412

2 Aol Agss 5o 44 hRo] LES 245t
At SAE 71- o8 2% AE ALk, 1 g2 55
oA HIRFS AT A A 3 227 FAEA
U Rashs AR NAT 4 RS A4 HEE
Aoz Fysiylon, o] IS Fig. 39 UetA
Step Calculation Result
Set the initial conditions,
0 Volume of compartment G
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Fig. 3. Calculation process of pressure correction
device
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