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Evaluation on Thermal Insulation of Enclosure Structure of Offshore Substation
Miao Zhixin
( Shanghai investigation and design research institute Co., Ltd, Shanghai, 200434 )

[ Abstract ] In order to understand the heat transfer characteristics of the enclosure structure of offshore booster station, this
paper discusses the heat transfer comparison between flat bulkhead and corrugated bulkhead of offshore booster station, dew
condensation checking calculation of main enclosure structure and heat insulation analysis of main enclosure structure. The results
show that under the same indoor and outdoor temperature difference, the heat transfer of corrugated bulkhead is greater than that of
straight bulkhead with the same fire rating, the heat flux is smaller, the lowest temperature on the inner surface is lower, and the
highest temperature on the inner surface is higher; Under the condition of meeting the fire rating requirements of the room, H120
fire bulkhead shall not be used in Bohai area as far as possible. If it is used, thermal insulation layer shall be added; There is no risk
of condensation when A0 and A60 bulkheads are used in the East China Sea, Yellow Sea and Bohai Sea; In the Bohai Sea, East
China Sea and Yellow Sea, there is no risk of condensation on the inner surface of A0 deck, A60 deck and H120 deck; Light colored
bulkheads and decks shall be used as far as possible to facilitate energy conservation.
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Table 1 Thermal parameters of materials

(4)

24 RS b AR BB

HRE/ (kgrm?) 7850 100 170
Ee#y (J/(kg'K)) 480 1220 1340
HER/ (W/(mK) 58.2 0.039  0.058
B A/ (W/(m?>K)) 126 0.588  0.98
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Table 2 Thermal conductivity correction coefficient of

thermal insulation materials
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Table 3 Fluent simulation boundary conditions
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Table 4 Heat transfer coefficient of straight bulkhead
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Fig.16 Heat transfer and heat flux density of straight
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Table 5 Outdoor calculation parameters of air in various

sea areas of China
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Table 6 Boundary conditions of fluent simulation for

condensation checking calculation

P LA
AR 55 7] 18

=

ENEIRE CO 12
IR -10

Py
é&[‘ {ml}J‘(C) {?ﬂ 18
PB4 e T e W (oK) g

B4 45 K 14 A 3 i e i SR B W/(m? KD 80




36 55 6 1

BT g LT Rk G5 DR R FAPE O - 887«

PRGIRIEL, R 18°C, AHXSIRIE T0%H, &
MUREA 12.3°C R 12°C, MR 70%0,
FrRIR N 6.6C o A0 ZifiEEE. A60 ZifEE. H120
PN EER) 45 B 0 RN T PR

®T RESERER
Table 7 Checking calculation of condensation in

bulkhead
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X 45k fiRESR Y
) JE (C)
A0 Zifis  BERER DA 12.3 13.72
BE g by ) 6.6 8.43
- A60 2% BEIR )5 (H] 12.3 13.58
FEEE  EtRERA 6.6 8.32
HI120 4% {ERE 55 1) 12.3 12.32
FEEE  JEftRg by A 6.6 7.26
AOZRAE LR 5 (A 12.3 14.44
BE AR{ERE 55 i) 6.6 9.2
Kilg/  A60 K HERE ] 12.3 14.33
Wl feEE ARGRERSN 6.6 9.12
H1204%  {ERE 55 1) 12.3 13.29
fekE  JECLEE b A 6.6 8.3
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Table 8 Checking calculation of deck condensation
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Table 11 Bulkhead insulation analysis

R9 RINEETSIEE
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Table 10 Fluent simulation boundary conditions
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Table 12 Deck insulation analysis
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AR BRECC EF O

FEFEFIFE 0.48 45 28.08

A HLIX 57 28.79

A0 BHREA 0.5 45 28.17
HIX 57 28.95

AR 47 28.41

H X 056 67 29.81

PEFEFNTE 0.50 45 28.12

A HLIX 57 28.86
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