= gef Anteta A A39¢d A6
J. Navig. Port Res. Vol. 39, No. 6 : 485-491, December 2015 (ISSN:1598-5725(Print)/ISSN:2093-8470(Online))
DOI : http://dx.doi.org/10.5394/KINPR.2015.39.6.485

AN TR FEA SR B AA T ASF SR AT

Obol

MR - A - 2

*
*

*
—
o
bl
I

o
e

sletojehal ol Aol el7 ST, ol th Sk lshel, weedlubRbA ) SR, + etojshal 2 A s FFet g

Evaluation of Thermal Insulation and Hypothermia for Development of Life Raft

Se-Yun Hwang+* - Ho-Sang Jang»* - Kyung-Woo Kim#** - ¥ Jang-Hyun Lee

#Research Institute of Industrial Science and Technology, Inha University, Incheon, Rep. of Korea
#*(Graduate School of department of Naval Architecture and Ocean Engineering, Inha University, Incheon, Rep. of Korea
**x+Korea Ship Satety Technology Authority, Korea
* Department of Naval Architecture and Ocean Engineering, Inha University, Incheon, Rep. of Korea

& o Hge QA 54 2 gl me mdAe AALT B b5 Aol dE 148 AEE Al Az 2 FE A o
$57] 98] 88 Atk B ATE 38 FRAEE TEel A Bew 49 54 2 vd 452 24 2 Frhgel ol
Al ATt B, S AARS 2 beAdSs F9shy] g A7 EA Thermal manikind A S o2 AL A8t o5& wdst
7 A% wds 49 W Al % 54 4 A0E ANSt 448 Aae 79 98 4% 54, A5 F 20 % vl 4w
o B4e] mE A% WS SelSHES fassd WS AESATh A AGAA A5 A WA L% WS steksh] dsiA 2
ol AU $HY Juz THA Geolel L= WE L DS WHE AZAA APoRVE AZ AL Ve FHasd
wao] A WRE MwFo A Aol B AN Hobt fRs2ANE Bl ANLF WY FsHe AESHA,
Qo) - P, T, AAY, ANLF, DFAAY, AN

Abstract - The technology review about risk of hypothermia of victim according to heat transter characteristic of life raft and sea state
can use accident correspondence of standing and sinking of ship. This study studied heat transfer characteristics required or the design
of life rafi and thermal insulation property analysis and evaluation methods. In addition, it is study or comprehend the risk of hypothermia
and suggest analysis result that is experiment of thermal insulation property and body temperature property or decide of prediction the
body temperature decline Thermal Analysis apply the finite element analysis method 1s comprehended the property of heat conductivity,
convective eflect of sea water and properties changes according to property of insulation material. it measure the heat flux with attach
temperature sensor on body in order to comprehend the variation of body temperature with boarding a life raft experiment on a human
body. This study validate results by comparing variation of temperature measured from experiment on a body with variation of
temperature ffom finite element analysis model. Also, the criteria of hypothermia was discussed through result of finite element analysis.
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Table 1 Schematic model of thermal resistance
. EV(no air .
Zodiac Plastimo Present
layer)
, 0.2 0.2 0.2 0.2
(nylon) (nylon) (nylon) (nylon)
L, 1mm 1mm 1mm 1mm
. 0.05 0.2 0.05 0.05
? (techlon) (nylon) (techlon) (techlon)
Ly 2mm 1mm 1mm 3mm
7 45 10 25 65
2.2 tiEMs AT AH
THAY dEdsE ASE] A 4 AES e
2 Thermal maniking |83 G445 HdS Fdsta 1
A¥E A or Hwste] Hr1etdtd. Thermal manikin
AP 0T A Aol 5Ce Eo] AR Fx +
HAS BHA7) 3 Fig. 33 401449} 2] Thermal manikin
< "9 AA AR st & (Heat flux)ol W3S
A&k
474 A5S 98 Thermal manikin®] FHEE 35C
= %11‘3}11:—% ’é’ﬁ st AdS st dgdds Bt

Fig. 3 Experimental condition of thermal insulation
assessment using thermal manikin

. | Ll

Fig. 4 Life raft in low temperature chamber

manikin
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Table 2 Experiment condition of thermal insulation
Parameter Value
Wind Speed 05 m/s
Ambient Temp. 0C (£1C)
Water Temp. 5T (£2T)
Skin Temp. of thermal manikin 35 C (£02C)
2.3 SN s Hot
GAg A9s Fd 24 FHEAS UYSE Thermal
manikin| Al A= EHES ASst GEATS v
A7 selch wdds Wk AQelA 2 FeuE A
&G )S A @A 2ol 7 B9 T A(4,)8 &
slo] dolzl AFE(g) o2 Faksle] nlashd Fig. 54
2 wla A3 opEe) fAdAE SR dkel AZo
HAou vigHel] gdAI §le EV AlFd A= gt H
S QA 7 BelolN e dfwol AW AL B9
T 4 ek
7k AFEe BEAdsS vlusty] fsEiA Al dfES
21 (2ol A eF 2Zo] Fatstar, ol & 2] (3ol At ol F Ef
Fo = ket Fig. 6014 ¢k o] AlAlEe] & Efre] 7
A AS o] AlAFAA Y dEAd Tl MY =2 JloR
H7he 9k
Qi :q”i,avg' Az (4)
Qtotal[m Z}lq iavg’ i <5)
s
Z 40
;‘ 35
= 30
T s
g 20 | T
T 15 f
gL
5
T il h
I EEE DT EIEERSERET G
£ Elf2EFEE 888 EEEEs o ¢
Bee rEEE e eEfs S R EE
cf gg&ELd BET oYL
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e« g o 2 089 29¢& Jd
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= 3 253
4 8
2 3
Hzodiac MEV MWplastimo M present
Fig. 5 Comparison of heat flux for each part of thermal
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Fig. 10 Finite element model of thigh

Fig. 11 Finite element model of head
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Fig. 13 Temperature history by FEA and comparison
between experiment and FEA results of thigh
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Table 4 Temperature criteria of hypothermia

Status Temp. Time
Mild 322 7 3T ~ 90m
Moderate 28 7 322C 90m ~ 120m
Severe < 28T 120m ~
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Fig. 16 Hypothermia diagnosis results based on thigh
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Fig. 17 Hypothermia diagnosis results based on head

Table 5 Hypothermia time

Status Thigh Head

Moderate (min) 920 120

Sever (min) 120 240
4. HE
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