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2. 149 9AY AN FYHe oz 2ol FelAn
2,Q=0
2Q=Q+Q =0
3,149 248 a4 Bue 9a9e A4 94° AS5E Agsd tew o] FoAr
Qn: Un * An * (TI_T2)
U: AA dd2AF
A 949 w9y
4, AA @A Age iR, AE 2 A dAG AT 2FOE FHAH, 99 AeE et 2ol &
BEREY

(1) @ tist AA €4 AF
1/U, =1/ (heenjonthgovomn) +toulkon+ 1/ (he oo+ P o co)
(2) @yl gk AA EAG AF
1/ Uy =1/(he corm+ hp.cojm) + tom! b+ tivs/kivs + 1/ (hevs ove + b avs/ve)
EN : 39
OH : upz2 AA
IH @ WH AA
INS : @<

CO : +9
he T EHE AF
hp @ A XY AF
t o A
ko gHEL
(3) Wi €48 AF(he) e a3t 2ol Ao
y Nk
conv L
NV, : Nusselt number
ko fAl @d:s
L 54 Ao
(4) A A AF(hy) e a3t 2ol Altgr
By = co(TE+ TH(T, + Ty)
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(1) OfF @49 3 o gaiA 7leH,
q= h(Tl_ T2)
h @ d®F €dg AF
(2) A4 tF £ Nusselt numberg ©l&3te] tifF Edd AFE Attt
T L
N, : Nusselt number
ko dd=r
L : 53 Zo](characteristic length)
(7h) AA Fxo JoAA, AdAUFE €Y FAAE DAY dHE FHHAE BA S}
(W) #3F o] 3 Nusselt numbers E 2,13 7+o] Ttk

# 2.1 3o cist Nusselt number

ek 53 Zo]
i D
D
snm
R, ¥ Nusselt number, N,
0.670 Ra'*
100 N, =0.68+
=10 [1+(0.492/ P, )" 16)4/°
> 10° N, = {0 825 + 03878, }2
' [1+ (0.492/ P, )"/ 16]3/27
(t}) Rayleigh number(R,) & T3 o] T3] o},
R =G +P
(2}) Prandtl number(P,) & th&3} o] #3) Zt,
. nCp
P==
1 %

oo 98H % (dynamic viscosity)

Cp : 81 <Y (Specific heat)

k g AT

(v}) Grashof number(G,)E &3 o] 3]t}
G.=1L SgA TBcos (0)/1°

L 53 49

g @ THNEE

AT : &% 2]

g @AZAT

6 BA 4=(0<60<60")

v . &7 % (kinematic viscosity)
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2.2 +HTO| 8k Nusselt number
ke $A £ Aol
Geonv
Qe T #AY QA o/
=28 I g Xi%ﬂfjxﬂj ol ASA ;ax*
R " e
R, %:r]l_ Nusselt number, N,
10 ~ 107 N, = 0.54R*
107 ~ 10! N, =0.15R/?
¥ 2.3 SO 8 Nusselt number
i A 574 #Ael
) g
T Ao oby FE A,/ P
F2 A wA e A, - E9F
12 8dH OEE P e 2ol
!
R, W9 Nusselt number, N,
10° ~ 10"

N, =0.27RM*

(AF) Ao gk Nusselt numbersE 6 < 60 ° ¢

HpaLo] A A ek

J7 2.6 ZAtH

—

(3) ZA tF+= Nusselt numberg
N, =0.037 « RY>« pl/3
R, @ Reynolds number
Pr Prandtl number

7%, 23 Rayleigh number® g& gcosf=

2= Ho|

< 2 (McAdams's formula) S Abg&3te] A4t}

(4) 2734 & &3 (Fin effect)
( H Mot 7t 2 A WA/ AEFRAA A ‘TLZ«I ziﬂxﬂﬂ JRAAE E3Fst Ut} o] EAA
E2 gF A AFd JFe FH, E o= A Zol 29T F vk
hjw =@« h
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2% BMY MY MY

E 24 209 ETEE

FH=E[W/mK]
A &
0°C -100°C -163°C
s 59
25% Ni7t 38 33
35% Ni7t 34 29 21
50% Ni7Zt 31 26 19
9.0% Ni%t 28 23 16
2. 7FA WALE (emissivity) & E 255 IR
HE 25 A420AM EtAZ BH HALE
PEERE EE AA(K) LA E
Polished Sheet 300~500 0.08~0.14
Commercial Sheet 500~1200 0.20~0.32
Heavily oxidized 300 0.81
3. ZHAI LT F AuH(36%NIZH) ol et EAC LS g2 Aol oA FaH, dH Aee= E 269 @
s Agad

logok = ‘1+b(10g10T) +C(10810T)2 +d(long)3 te (10g10T)4 +f(long)5 +g(10g1oT)6 +h(10g10T)7 +i(10g10T)8

E 2.6 AHQI2|AZ & QIHH(36%NIZ) A%
A 2H 9l g 27 (304, 304L, 316) Q18H(36% Ni“d)
a -1.408 22.0061
b 1.3982 -127.5528
¢ 0.2543 303.647
d -0.6260 -381.0098
e 0.2334 274.0328
f 0.4256 -112.9212
g -0.4658 24.7593
h 0.1650 -2.239153
i -0.0199 0
48 M9 2=(K) 1~300 100~300
303. ol 24
1 a4 25t E 278 2290
E 2.7 s+ d=lke/m’]
_ CE
3 2~ ‘Q‘E o
I &%[°C] 20 20 10
0 1016.0 1024.0 1032.0
10 1015.2 1023.0 1030.9
20 10134 1021.1 1028.8
30 1010.7 1018.2 1025.8
12 CDoyziyta MHSUM/AREIM AHL A XA



2% EMY ddY siMHE 2%

¥ 2.8 8l HIEk)/keK]

) A% ]
>~ ‘9‘_11:_ o
o &=l 20 30 40
0 4.080 4.020 3.963
10 4.079 4.023 3.969
20 4.078 4.025 3.974
30 4.079 4.028 3.979
3. 34 EAEEE HE 298 Fxoo
E 29 8l dEEE[W/mK]
} A% %]
A=
0 0.570 0.570 0.569
10 0.587 0.587 0.586
20 0.602 0.602 0.601
30 0.616 0.616 0.615
4. 4 5 H = (kinematic viscosity) = E 2.10S IFx3ho},
¥ 2.10 3% SH=[107"m?/s]
A= [%]
2~ QurfJo
0 18.23 18.43 18.65
10 13.35 13.51 13.69
20 10.29 10.43 10.58
30 8.23 8.36 8.49
5. 34 Prandtl numbers E 2,118 #FZ3t}
E 2.11 sf== Prandtl number
A% %]
3 2~ _Q_E o
4 = =[°C] 20 30 10
0 13.25 13.31 13.40
10 9.41 9.48 9.56
20 7.06 7.12 7.19
30 5.51 5.57 5.63

304. th7| 24
o7 =42 B 2.12

i

0
EN
ro
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2%

BME ABE HMY 2

E 2.12 tj7] 29X

kinematic o =
7] o 3 H] g A% etle g9 Prandtl
erecy | BElke/ml | g0k [W/mK ] [%S.%gf%%] [10°7/K] Number
-150 2.793 1.026 0.0116 3.08 8.21 0.760
-100 1.980 1.009 0.0160 5.95 5.82 0.740
-50 1534 1.005 0.0204 9.55 451 0.725
0 1.293 1.005 0.0243 13.3 3.67 0.715
20 1.205 1.005 0.0257 15.11 3.43 0.713
40 1.127 1.005 0.0271 16.97 3.20 0.711
60 1.067 1.005 0.0285 18.9 3.00 0.709
305. 3¢ =4
1. 3¢ AL #2138 Fxdy
F 213 HF EMA
el A AAEE FHE Prandtl Ty R
[°C] [kg/m®*] [k, W/m - k] [, kg/m - s] Number, Pr | AF[B, 1/K]
0.01 999.8 0.561 1.792x10 13.5 -0.068x10
10 999.7 0.580 1.307x10°° 9.45 0.733x10
20 998.0 0.598 1.002x107 7.01 0.195x107
30 996.0 0.615 0.798x107 5.42 0.294x107
40 992.1 0.631 0.653x107 4.32 0.377x10
50 988.1 0.644 0.547x107 3.55 0.451x107
60 983.3 0.654 0.467x107 2.99 0.517x107
70 9775 0.663 0.404x107 2.55 0.578x107
80 971.8 0.670 0.355%10 2.22 0.653x10
90 965.3 0.675 0.315%107 1.96 0.702x107
100 957.9 0.679 0.282x107 1.75 0.750x107
Ha4FH AM =A
401, A=A
1. E257F -10°C kel A5, A Fxo AHgsEE & 2 339 A5 558 2437 fstd BE
B3 @A el L% AL FPstoiok ik A Al TS AN ZAL HLsloor )
(1) Aol A2 st Aute] Aee AYDA S5 AEZ shojof o),
(2) &= BX 2 dAGe AN HFsL, A& A LHIA G G
(3) RE 939 12 gL JELEZ 7}Astojof Fhr},
(4) AAFEBLE dd2L2 MRS G
(5) (3)3 ol F7iste, &4 = RE 23 W o] 23 HE AS 23 W oo 17f B e
FEU7IgNA B9 2ory spA st oF 3ot
(6) sl Fdol AR Fe AE, FALE7F 7l 5°C 2 e 0°CE dtojof g, 4 d ¢=2
g £t Aute aHE S FALEES 448 & Ak W, FAC o ¥ 27}
AEE A9 ggsts Adtd e 8 AFe] dASE AF E2 228 88 5 9t
de A E 214 222 5 U
F 2.14 IGC ¥ USCG Code & MH A
I+ 2 71 & =[°C] & F=[°C] % 2:[knots]
IGC Code 5.0 0.0 0.0
IGC Code, 7& =7 45.0 32.0 0.0
USCG, Qe 27 o A9 =4 -18.0 0.0 5.0
USCG, e~ & =4 -29.0 -2.0 5.0
14 CDugria NHSUM/ABENM AT M K&
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