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Abstract Infrared signatures emitted from hot exhaust gases generated by the internal combustion engine and
generator of naval ships and from the metal surfaces of thefunnel have become the targets of infrared homing missiles,
which is the main cause of a reduced survivability of naval ships. The infrared signatures from the exhaust gas and
the metal surface of a funnel can be reduced by installing an infrared signature suppression (IRSS) system on a ship.
The IRSS system consists of three parts: an eductor that generates turbulent flow of the exhaust gas, a mixing tube
that mixes the exhaust gas with ambient air, and a diffuser that forms an air film using the pressure difference
between the inside and outside air. As a basic study to develop an IRSS system using domestic technology, this study
analyzed the model test conditions of an IRSS system developed by an overseas engineering company and installed
on a domestic naval ship, and a numerical heat-flow analysis was conducted based on the results of the
aforementioned analysis. Numerical heat-flow analysis was performed using a commercial numerical-analysis
application, and various turbulence models were considered. As a result, the temperature and velocity of the exhaust
gas at the educator inlet and diffuser outlet and that of the metal surface of the diffuser were measured, and found
to agree well with the measurement results of the model test.
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Table 1. Model test condition

Symmetry
Mass flow Gas temperature Gas density
o 3 Outlet
(kg/s) (T (kg/m?)
1.55 525 0.4424 . . .
Fig. 4. Domain for flow analysis
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Fig. 9. Velocity of diffuser outlet
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Fig. 11. Vector of air around diffuser rings

Table 2. Temperature distribution of diffuser

Metal Test CFD
Temp.(C) Top Bottom Top Bottom

R1 343 31.1 45.6 28.6
R2 325 31.6 45.1 283
R3 43.1 314 46.6 283
R4 35.6 42.1 52.8 28.5
R5 35.8 327 64.1 28.9

Mean 363 33.8 50.8 28.5
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Fig. 12. Thermography of IRSS
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