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Fig.1 Heat transfer mechanism of GIB
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Fig.2 Flowchart of GIB temperature-rise

similarity simulation
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Tab.1 Dimension parameters of prototype
and similarity model
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1/4 FEER 375 45 117.5 125
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Tab.2 Simulation parameters of prototype and
similarity model

E Xl JL Y AR AR 75
P 9 8 /A 5000,7000 625,875
FL AR/ He 50 800
SF, [ 71/MPa 0.35 0.0875
IEER I /C 23 23
0°C SF, B JI RS FE / (Pa~s) 1.42%x10°  1.42x10°
0°C =SB STk / (Pa-s) 1.72x10°  1.72x10°
0°C SFs FMAK/[W- (m-K)']  0.01206 0.01206
0CEAFRARE/[W- (m-K)"']  0.0244 0.0244
0C FHFHARE/[W- (m-K)'] 22 22
0°C A M ARE/[W+ (m-K)™'] 22 22
0°C SF, L/ [J- (kg K)™] 665.18 665.18
0°C %= /[T (kg K)™) 1005 1005
0°C FIR /[T (kg K)™] 880 880
0°C #hFe LR/ [J+ (kg K)™] 880 880
0°C FARHEF AR/ (Q-m) 295x10°  2.95x10°
0°C ShFe LB #/(Q-m) 295%x10°  2.95x10°®
SN ST 0.8 0.8
LASES R 0.8 0.8
ST A F T K R 0.8 0.8
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Fig.3 Solution region and boundaries of
thermal analysis for GIB
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Fig.4 Current density distribution
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Tab.3 Power loss of prototype and
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Fig.5 Convective heat transfer coefficient of GIB surface
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Fig.6 Temperature distribution in conductor
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Fig.7 Temperature distribution in tank
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Comprehensive simulation of electromagnetic-temperature field in GIB

based on similarity theory and nondimensional correlation
LI Hongtao',SHU Naiqiu',SUN Guoxia®,XIE Zhiyang®,JIN Xiangchao
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;

2. Foshan Power Supply Bureau of Guangdong Power Grid,Foshan 528000, China)
Abstract: Aiming at the long time consumption and high cost of prototype GIB(Gas Insulated Bus)
temperature-rise experiment,a method of comprehensive electromagnetic-temperature field simulation based on
similarity theory and nondimensional correlation is proposed. The mathematical models of power loss,
convection and radiation are established according to the governing equations and the nondimensional
correlations ,the temperature-rise similarity criteria of GIB multi-physical field is derived by similarity
analysis and the similarity model is designed. Finite element method is applied to compare the current
density,power loss,convective heat transfer coefficient and temperature distribution of conductor/tank
between the prototype GIB and the similarity model for different load currents. They are also compared with
the data of temperature-rise experiment,which verifies the effectiveness of the proposed method.
Key words: temperature rise; testing; gas insulated bus; electromagnetic fields; multi-physical field; finite

element method; models; similarity theory



