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The surface of a naval ship emits infrared signature because it is mainly heated by the sun, In order to reduce infrared

signature, it has been practiced to cool surface of the naval ship by using sea water, In this study, reduction effect of infrared

signature was compared according to the parameters which affect emission of infrared signature in order to increase utility of

sea water cooling, The analysis results by searching parameters, which can judge operation of sea water cooling, could be

utilized as basic data for operation of the naval ship,
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Fig. 1 Geometry model(left) and meshed model(right)
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Table 1 Applying seawater cooling area for Type—45

Classification | "A" ship | "B" ship | "C" ship | Type-45
Total area 6532 | 20596 m | 7437m | 9953 m
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Washdown ratio| 88.74% | 92.50% | 94.63% | 92.13%
sisidziol ATE AHE| lsME B Heixel ojma
ol MAAlSol 2alS JPdob Bl MAHAES 5.”%*.‘1'
(dramatic) HSIE AHHEY| 25 LFAIS0l 2ol H |7 [A=

OO T

HIRISI o0 ME72|ef A=z EAkMO] Iézll-og_l Ho|AMAl
S EMEAE 0|85l 2E| M3I%Ct

3. gt A

3.1 Ae=®

ololst siAZRIE 27| YlsiAle = o] 2| Fitst
= A3 2EE MMsHs 20| FolErt 28It

sisizio] E8MS BriAZ|7| Sl Al XMuans
ajofslo] ASKZIER 248 mol| si5ZtS AlAlso} B
Cin o470 2XoflM 1Z5iICt w2iM AlLleled Mzan}
= MEHEE 20| E25IC

0|2 9lsi AE ZEES Mz 22 A0 EoiRle
SIS a4 Wzto| AlAo{Ro|| w2} H|mEAS S3tsks 2o
2 MMSIICE 1 222 2 MAXQl MelM AS MYa
Dot MolM Alsol| Wats ojxle QX Y MzanlTs
ofsioict

522

ChetEMalsl=2%] |53 ® X6 S 20161 12&



3. 2 7(|°| A-|EH

2 AF0lM s ooz MAEE SMxls FHEREn}
tie|=l=  CHab  BFde|  Ofj|SARMZ(Contrast  Radiance

Intensity; CRI)O|Ct 7HEMoZ CiH|SAIRZEE MElsiE™ of
2ol Fig. 22 &o| E3E &= Ut

CHe [ SARZE(CRI) = (8F8) - (Hjd&d) |

BACKGROUND

CONTRAST

SP0 =240

Fig. 2 Concept of contrast radiance intensity for
naval ship

HolM AT 2 MMASe| =AMl Hats AMHET| lol
MAHMSE F2 BXISks Yol dXelM(8~12umets MEIS}
WCt o tHedol thH|SARYES| gh2 A 2923607 54
ZHEACYol| 2l 2o ARE=ICE A=l MA| 22t AlSZE Zof
zizre SMA|2 MESIGICt AMIEH SMRI= Table 22F 2t

ﬁ

F

Table 2 Determination of characteristic values

Item Characteristic values

Contrast radiance intensity(W/sr)

Lwir(8~12um)

Result value

IR range

Representative

Max. value per 360°
value
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Fig. 3 Scatter plot according to the calculated
relative wind

Table 3 Summary of factor levels

ltem Factor levels
ASTD -6.7C/-3.1C/0.5C
RH 56%/72%/88%
Solar Azimuth 270°/315°/360°
Relative 6m/s / 13m/s / 20m/s
wind speed
Relative o /10 /ano
wind direction 0°/157/30
Sea vyater on/off
cooling
Total 486 scenario
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Table 4 IR Reduction ratio of applied sea water

cooling

Reduction Frequency Ratio Accumulation
ratio (%) (%) ratio(%)
=)~0 37 15.2 15.2
0~10 19 7.8 23.0
10 ~ 20 17 7.0 30.0
20 ~ 30 18 7.4 37.4
30 ~ 40 19 7.8 45.3
40 ~ 50 22 9.1 54.3
50 ~ 60 21 8.6 63.0
60 ~ 70 39 16.0 79.0
70 ~ 80 27 11.1 90.1
80 ~ 90 24 9.9 100.0
90 ~ 100 0 0.0 100.0

Total 243 100.0 -
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Fig. 4 CDF of contrast radiation intensity(ASTD per
level)
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Fig. 5 Box plot of contrast radiation intensity(ASTD
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Table 5 Result of paired sample t-test(ASTD per

level)
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; P-value
Classification Mean Standard
deviation
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Fig. 6 CDF of contrast radiation intensity(RH per
level)
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level)
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Table 6 Result of paired sample t—test(RH per level)

* Unit © W/sr
Paired sample t-test
Classification Mean Stapdgrd t e
deviation
AN 96% | s561.34| 556441 [8.995 | .000
nowash & wash
RH 72% 474554 | 4786.69 |8.923| .000
nowash & wash
RH 88% 3747.66 | 3732.38 |9.037| .000
nowash & wash
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Table 7 Result of paired sample t-test(solar azimuth
per level)
* Unit @ W/sr

Paired sample t-test

Standard t
deviation

Classification Mean P-value

Solar azi. 270°

7684.70 | 4987.33 [13.868| .000
nowash & wash
Solar azi. 315 | pa5g 14 | 3976.92 |12.047| 000
nowash & wash
Solar azi. 360° | 4645 40 | 242051 | 3.891 | .000

nowash & wash
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Fig. 11 Box plot of contrast radiation intensity(relative
Ws per level)

Ul 3594.05 W/sret ATHE50| 20m/s 2 1610.64 W/sr
oz é}EH‘éT—L.OI SIS Mgt SYoEls & = ok

Table 8 Result of paired sample t-test(Relative Ws

per level)
* Unit @ W/sr
Paired sample t-test
Classification Mean Standard I
deviation
Relative Ws 6M/S | ga49 85 | 5016.97 |15.876 .000
nowash & wash
Relative WS 18M/S| 500 05 | 3083.44 [10.40| 000
nowash & wash
Relative WS 20M/s| 1510 64 | 254191 |5.703| 000
nowash & wash
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Fig. 12 CDF of contrast radiation intensity(relative
Wd per level)
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Fig. 13 Box plot of contrast radiation intensity(relative
Wd per level)

Table 9 Result of paired sample t-test(Relative Wd
per level)
* Unit @ W/sr

Paired sample t-test

Standard t
deviation

Classification Mean P-value

Relative Wd 0°

4788.92 | 4857.16 | 8.874| .000
nowash & wash
Relative Wd 1571 o0t 54 | 4807.89 |8.763| 000
nowash & wash
Relative Wd 30| o0/ o7 | 4769.43 |8.651| 000

nowash & wash

ST ZEAD FASF(LEAN)| 25 P < 0,001 Of
2ol w2} sjsdzie] B} gicks AHRIME 7|

oz AMHE
Zsiod CiRiide MEich 2t Aok BRE HlmERS o
AchEgio| 0% Unj 4788.92 Wisr, Al4ZE0| 155 2

4681.34 W/sret ALHZ0| 30T L 4584.27 W/sr2=2 Alth
S| F0l| 0| He| SUF Aoz LIEHTE

4
5 &

2 o0l E S5 24| ANSR0| T 8[TIEAS AA
B % Mol A50| WSS olxls oIk JiE HelMAS X
AETiEs ARt

Zoz HEBIC}

(2) ASTD(Air Sea Temperature Difference)?} %2 0.5Ce| &4
2 -6.7°CLUm ChH| 2F 62% MZEE 7HK|AH =o{ ASTD
7t Se 29 duiHez 40t Mz 2E JKich

(3) Altigzel e "Wrs AMmHE Zn 56%Y 5561.34
W/sr, 72%l 4745.54 W/srat 88% Il 3747.66 W/sr2

2 NS 5842 AUaIp) LS

(4) elotaieizio] ot Zoi(RiE e
Aoz P46 NUENE 7

(5) Efetoizint 227t xjol7} &he A
ololspiLt 2512 A5} oflels siale Belc

(6) AlChES0| W2 1f Aljxioz 245t HUENE JHlct
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