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Design and Performance Verification of Thermal Insulation Structure of

Steam Pipeline Based on Polyimide Foam
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Abstract  In order to meet the requirements of new thermal insulation materials for the steam pipeline of
nuclear submarine, a new kind of thermal insulation structure based on polyimide foam was designed and
manufactured for the surface of submarine steam pipeline. The thermal insulation performance and structural stability
of the thermal insulation structure during use were studied according to the application requirements of submarine
steam pipeline. The thermal insulation mechanism was also investigated. The results indicate that the external
surface temperature of the insulation structure is 45.2 to 46.5 °C during the continuous heating at 280 “C for 480
hours. Furthermore, it is also found that the structural and dimensional deformation is almost O during the continuous
heating test and the subsequent static test for 720 hours. It is noteworthy that the multi-layer polyimide foams
applied as insulation structure of steam pipeline can solve the processing and environmental problems related to the
inorganic rock cotton system. The data in this paper will provide technical and practical support for the practical
application of polyimide foams on steam pipeline surface.
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Fig. 1  The structure of linear pipeline of heating system
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Fig. 2 Schematic diagram of thermal insulation structure

AU FEIEER 10 mm &b (I 53 2) (RS 20 mm &b (I
S03) R 20 mm Kb PRAE AL (I A 4) L B
SEF T (AT S)

3 3k A A4 L R AF 1k R 3 R R MR B T
WFSE BT B 1Y PIFT1m1-F30 44K 2 % B 7 30 kg/m’
SRR IV Joe L TR A SRy s S AL, LA LR 7 ] 3 i
TR o SR B VR YR B R, R > 2
mm YL, To TR A L, B4 % J5 R 45170
Bk TCA Z A, b Y A) BV R A IR
HA MR Z 00, ae g i i g 28 )y N B 7
EigFm ., KRR E 1R, &1
JH A IR B F LR I L0 i 94 R o AR B A T v
T BELRA T 25 VR R A PR He T T
ZAERE

K3 SR AR P
Fig. 3 The photographs of polyimide foam
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Fig. 4 The photographs of thermal insulation structure
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Tab. 2 Input parameters of thermal insulation layer
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Fig. 5 The temperature in different temperature sensing

locations with respect to the time during heating
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Fig. 8 The diameter and arc length at different

positions with respect to the time during heating

F3 MEBEEER,IMEFERNEERZGMKELE
Tab. 3 The diameter and arc length change rate at
different positions during heating %
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240 -0.04 -0.04 0 0 -0.24 -0.04
360 -0.1 -0.3 0.2 0 -0.14 0
480 -0.09 -0.3 -0.15 -0.06 -0.4 -0.06
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