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Design and Analysis on Supporting Structure
of Thermal Insulation Layer in HTR-PM Steam Generator

ZHANG Li, HE Shu-yan, WU Xin-xin, LIU Jun-jie
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: Thermal insulation device should be set in the steam generator to improve the
efficiency of the heat exchange and compact the cold and hot helium. The thermal insu-
lation fiber was laid on the steel cylinder around the heat exchange tubes, and packed
firmly by steel plates. The plate was fixed in the middle and four corners by the bolts
filled with thermal insulation fiber. The plates and bolts compose the supporting struc-
ture of thermal insulation layer. The stress distribution was calculated via finite element
method (FEM) under the load of thermal insulation fiber pressure, loss of steam gener-
ator pressure and seism. The results show that the supporting structure of thermal insu-
lation layer can keep its reliability and integrality under the definite loads.
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Fig.1 Supporting structure of thermal insulation layer
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Fig.2 Supporting component
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Table 2 Mechanical properties of 2'/*Cr-1Mo and 60Ni-22Cr-9Mo-3. 5Cb

2/1Cr-1Mo 60Ni-22Cr-9Mo-3. 5Cb
20 °C 250 °C 20 °C 750 °C
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Table 3 Results of stress analysis Table 4 Results of stress analysis
at low temperature at high temperature
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Fig. 3 Stress distributions of supporting structure at low (a) and high (b) temperatures under accident condition
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