Study on Vaporization of Residual LPG in LPG Storage Tank
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2agdEed GAEE : 20 keal/(mhrK)
HrdA ddA49 dHEE : 0.033 keal/(m.hr.K)
- Foamglas® €A X% : 0.035 kcal/(m.hr.K)
- Sand9] €HEXE : 056 kcal/(m.hr.K)
- PUFY €3&X% : 0.023 kcal/(m.hr.K)
- Aire] €AT X : 0.0225 kecal/(m.hr.K)
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B, = 80C, B4y = 64.66°C, Ba = 3.85C, B4 = -44.0C,

A 0.033
q'; (day) = —= (04, —04q)=—— (64.66 —3.85)=6.69
. d 0.3 _

okZk (12A17})

B, = 30C,” Bay = 17.10C, Baa = -1526C, 84 = -44.07C,

A 0.03
q'; (night) = Fs(edu -edd)z—f(n.lm15.26):3.56
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[q'1(day)x0.5 + q'i1(night)x0.5] x Areof
[6.69x05 + 3.56x0.5] x 2419.22 = 12397.6 kcal/hr
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EF WelAd e Z34E, PUF 9EA 2 3718 F3 vessel R E £
T E %S vessel UF 9 propane gasE AA AFFH Ax LPGE HEdo
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Q4 = 21 x H3z x Us x (By2 ~ B4)

1. Inl(n+L)/rl 4 In{(»,+ L, + L,)/(r; + L,)]
U, B k, k, " '
ln[(ri + L1 + Lz + L3)/(ri + Ll + Lz)]

k3
Li =150 m (air), Ly = 070 m (PUF), Lz = 1.20 m (23 YE)
ki = 00225 kcal/(m.hr.K), k2 = 0.023 kcal/(m.hr.K), ks = 2.0 kcal/(m.hr.K)
Us = 0.4059 kcal/(m.hr.K)

Bac LPGEE2A -44T,
Q4 =21 x 1.0 x 04059 = (18+44) = 158.1 kcal/hr
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L L L
LR tR TR
L: = 025 m (sand), Lz = 0.150 m (Foamglas), Lz = 0.30 m (£Z Y E)
ki = 056 kcal/(m.hr.K), k2 = 0.035 kcal/(m.hr.K), ks = 2.0 kcal/(m.hr.K)
Us = 0.2048 kcal/(m.hr.K)

LB

2
a5 = LU < (0.2048) * (18 + 40) . 371601 kcar

Qe = 123976 + 158.1 + 37162.1 = 49717.8 kcal/hr
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3.1 LPG =4
LPGE YutA o 2 Propane ¥ Butane 71&9¢] I 24L& g3 o).

X1 Z2H 71F LPG 24 (mol%)

Total product Sold product during

Components Boil off condensate rundown to storage loading mode

C2 12.79 2.53 2.00

3. 87.13 97.08 97.60
i-C4 0.07 0.29 0.30
n-C4 0.01 0.10 0.10
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49,7178 kcal/h

£ 2 71820 @& o LPG
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MEEE |
ol LPG €% : 2419 m® (1,409,550 kg)

2493 X dF9T

Z+ed Z(m®) 2419 1220 600 310 142 20 0

E+&(Ethane) | 0.0253 | 0.007 | 0.0018 | 0.0005 | 0.0001 0 0
£ % &(Propane) | 09708 | 0.9867 | 0.9878 | 0.9832 | 0.972 | 0.9191 | 0.7173
E 5 &(-Butane) | 0.0029 | 0.0046 | 0.0073 | 0.0112 | 0.0185 | 0.0479 | 0.1318
E&&(n-Butane)| 0.001 0.0017 | 0.0031 | 0.0051 | 0.0094 | 0.0331 | 0.1509
2 5(TC) -44.48 | -4217 | -41.44 | -4115 | -40.89 | -39.84 | -35.31
2 % (kg/m®) 582.7 581.4 579.1 5814 581.9 581.9 592.5
A 43.8 44.09 44.22 44.32 44.49 45.23 48.06
Zd4(keal’kkg) | 103.39 | 102.23 | 101.92 | 101.89 | 101.96 | 102.37 | 102.70

4 # ¢ (kcalhr) |7.32E+07|3.72E+071.68E+07|1.00E+07|7.28E+06|1.13E+06 -

2t LPG A& 718kA] B8 EF © 145,712,000 kcal
o LPG 718 A8 A7
145,712,000 kcal / 49,717.8 kecal/h = 2930.8 hour (1229)
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