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In the development process of new naval ships, it is necessary to make the effort of the signature management and reduction of ship

infrared(IR) signature to increase the ship survivability(susceptibility), So far the ship’ s contrast radiant intensity is used as a ship IR

signature design criteria during the naval ship design stages, However, nowaday it is in a state of disorder at the basic design stage
because of the lack of any related studies and methods, In this study, the IR signature management methods for improving the

signature reduction and ship survivability are suggested by the comparison analysis of the advantages and disadvantages of signature

management techniques, And also the criteria for the ship signature management are suggested when considering the infrared

signature measuring assets and sea trial environments of the Korean peninsula,

Keywords : Infrared signature(X2|MAIS), Signature management methods(AlSE2[EHH) Contrast radiant intensity(CRI, CHHIZARKLE),

Susceptibility(IZ|EA). Design criteria(:AA| 7 |&=X])
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Table 1 Specification example for IR signature control

(» All externally facing bulkheads above the waterline
(including machinery compartments, funnels, and
ventilation ducts) will be insulated to a sufficient
extent as to ensure that the bulkhead’s surface
contrast temperature is never more than 5°C
different than the ambient air.

(® Machinery room ventilation air will be directed to
exit the ship in a manner that it is hidden from
view to sea level observers. If the ventilation
exhaust can not be hidden, its temperature will be
limited to 10°C different than the ambient air.

® The surface temperature of all sensors, weapons,
and other equipment visible from the exterior of the
ship will be limited to a contrast temperature of
less than 10°C different than the ambient air.

(D A sea water wash down system will be installed for
the purpose of cooling the exterior surfaces of the
ship to sea temperature. The wash down system
will spray all exterior surfaces of the ship (100%
spray coverage) at a rate sufficient to cool the
ship’s surface from a contrast temperature of
+20°C to the sea water temperature in under 5
minutes.

@® All propulsion engine uptake metal visible from all
observer locations up to an elevation of 45° from
the horizontal will be cooled to be no more than
40°C different than the ambient air.

@) All propulsion engine exhaust plumes will be cooled
so that their mass flow weighted average
temperature at the uptake exit plane is less than
250°C for all engine powers, on an ISA standard
day.

@ All auxiliary engine exhaust plumes will be cooled
so that their mass flow weighted average
temperature at the uptake exit plane is less than
250°C for all engine powers, on an ISA standard
day.

For wind speeds up to 40kts, there will not be
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Table 2 Detection criteria for the IR sensor model

Detection Criteria

NETD 0.1t0 0.4 °C
SNR 5

No of pixels 1

No of frames 2
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Table 3 Selected signature managing methods

Infrared Signature Management

— Similar ship signature

Ideal Method . )
— Economical analysis

Deterministic Method — Whole ship signature

Detailed Specific Method — Specified temperature

Probabilistic Method — Contrast temperature
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