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This study investigates the effects of seawater spray
cooling on the thermal behavior and infrared signature
of ship surfaces. Thermal analysis and infrared
signature simulation were conducted for an FF-class
naval ship to evaluate the variations in surface
temperature and infrared radiance under different
seawater spray flow conditions. The results show that
applying seawater spray cooling reduces surface
temperature and consequently decreases infrared
emissions in both MWIR and LWIR bands.

QM A5 (Infrared Signature), &2 (Naval Ship),
Slj4= EAF HZHSeawater Spray Cooling),

&2 = (Thermal Behavior),

QM M ZZ(Infrared Suppression)
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Analysis of Thermal Behavior and Infrared
Signature Reduction of Ship Surfaces with
Seawater Spray Cooling
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Fig. 1. Simulation geometry and seawater spray appli-
cation area
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Table 1. Environmental and simulation conditions a5l A|7to| W E 1 L& HEE AAsg o
Parameter Value o] gk A7k 718t S A& &3 g A &0 W
Ship model Simplified FF-class ship model Lo W3l g S8 ENS BAGT) s o) AH_H
Simulation period 14:00 ~ 15:00 AA QA 721 FY 2 509 =9 F.345 BEAL
Reference condition Water spray OFF at 14:00 Table 20| A 25t¥ch AX EHY £ & 2 I35t &
Ambient t t 28°C = =
Sbent toperae e e AT} B UL WA A Aol 415
ea water temperature - . -

: A AHAJN FF S A ¢ AL ER, & A

Wind speed 5m/s a . v ] o
¥ JEIO] H Q OoF H o ml = =i
Solar condition Time-dependent solar irradiation Ae 29 29 YA, B e S 58 S5
(using vt MODTRAN) e N4 I 202 WSt el A9 9
sondlrecton _wenoth G 2A A G A 0] FHHE fAF R 7MY
Analysis type Transient th;rgjllaiir;dan signature Qou, %(water)-‘l] QEA 9 B} EXL 7]uto

2 A5t tHs].

S G FArol 25 A 4]
o o L oolodo =aoa das Table 2. Thermophysical and optical properties used in
2= = He d9& sder 485 simulation
Rod, g Fgof tish # LT EA 2= 7HE [
ol = AL I 2 olo & Al E] A Surface Hull Glass Water film
At EAME sl YO 92 A5 T2 m (mild steel) (glass) (water)
AoR ARG o, o Bof EHo| A AT - -
Densit 7768. . 7.97
=4o] M3t} A o2 mEa s ensity [kg/m’] 68.98 529.6 997.9
’8H@10ﬂ Zﬂ,—g—% 173 ZAL AR o9 sA4e _T_I_Eﬂ Specific heat [J/KgK] 460.967 754.04 4180.9
sto] A5ty om, F9 F 72 Table 19] 3 2 5H% I\’/‘V‘i”&a]' conductivity 52019 14717 0.6062
m
o7l 28, e 25, 35 2 HY BAF =S
T Hs}9] o, E35] HloF B A= =7k 2 A A A Averaged emissivity 0.7953 0.4999 0.9799
W oE Byo uxt g 185}y 95t T Solar reflectivity 0.9127 0.3804 0.9666
Fotoich B YA FFE AR FEHo] PO
B2 EAT LS 20 R Ao, 4 AL M AT A2 IAF A AAEHE AL
£ a7t 7P E95H EtgE 242 2451 ®H BW 2% EXE 7bto g £85t9th MWIR
o o] B BAb oA A AAM R del o] 8l LWIR T G o] o) BAF BEE A4S, of
&5 e v=olA AdE H7] ¥ MODTRAN & o] &5to] HM 4 9 A3 BistsE 4519
2 &S], o4 B4 A8 AT HE L5 W B4 2
A4 BA AL AF RIS 1F02 8 kgfs, S u|mote] YA AR D A M AT A AHE
12 kg/s, 16 kg/s9) Al 714 A9 HAstgom, o]  Wrretact,
253 2A G dstl 2 Y aR2 ey R ATAE AV B4 AAE ALY 9 B
o S EAE AEHA @2 24 7€ AH AF O 2 MuSESE 831312, e 343 2
(baseline) 2 Agot1, 5L 273 7oA s 9l A5 AL EFHA 07 S5t tH[9]

=
AME 283 4 9-219] Aol & 53f 34
AT S L FH S 29 5
2 JAstdrt.

SR AGHA S Aol B B £F 2 AT AL s4 B A2 A7 14:009] F
A4S V2o Agstdon, ol F A4 B4R £ /1% A 4, ol F Aol h2 uH e
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(b) 60 min after seawater spray (8 kg/s)
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Fig. 2. Surface temperature distributions before and af-
ter seawater spray cooling
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Fig. 3. Time history of surface temperature variation
under seawater spray cooling at 8 kg/s
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