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Fig.1 Two-dimensional section of GIL physical simulation model
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Table 1 Basic parameters of GIL physical simulation model
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Table 2 Material parameters of GIL physical simulation =M (Kj T+K (8)
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model ( environment temperature is 0 °C )
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Fig.2 Schematic diagram of two-dimensional
cross section heat transfer
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Fig.3 Coupling process of multiple physical fields
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Fig.4 Distribution characteristics of conductor and shell losses
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Table 3 Comparison between simulative and
experimental values
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Fig.6 External flow field distribution of GIL

under different wind speeds
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Fig.7 Relationship between temperature drop and wind speed
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Fig.8 Relationship between shell temperature
distribution and wind speed
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Fig.9 Convective heat transfer coefficient of
outer surface of shell
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Fig.10 Flow field distribution of outer surface of shell
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Fig.12 Temperature distribution of GIL under

different solar radiation intensity and angle conditions
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Fig.13 Relationship among shell temperature rise,
conductor temperature rise and solar radiation intensity
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Fig.14 Temperature distribution of outer surface of

shell with different solar radiation angle conditions
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Fig.15 Distribution of convective heat transfer coefficient of
outer surface of shell under different solar
radiation angle conditions
A O LTS3 B A B () — K R D 1) (R
FHR S A B D 135°) T AhFedh 3% mi i E 73 A1 55 oK FH
RS R SC R NIET 16 P, B b RN R R Fhot
HM R GE AL E R ) BEAE R BH 48 5
BERYHE N, S 5€ S0 10 A KA E A B 1] 1E 58 S
FEAT,
HPFESN T B X AL 4 R RO 17, el P AT

0 02 04 06 08 10 12 14 16
& J& HEBS /m

+<== 0, - 200 W/m?, — 400 W/m?
— 600 W/m?, — 800 W/m?

B 16 AEAKXPRESEET
SRS RERES T

Fig.16 Temperature distribution of outer surface of shell
under different solar radiation intensity conditions
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Fig.17 Distribution of convective heat transfer
coefficient of outer surface of shell under different
solar radiation intensity conditions
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B E

Simulation and analysis of GIL temperature rise characteristics
under effects of environmental factors
ZHOU Lijun,ZHANG Jipei, WANG Pengcheng, QIU Qipei, HE Jian, LIU Dongcai

(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)
Abstract:In order to study the influence of different environmental factors on temperature rise characteristics of
overhead GIL( Gas-Insulated metal enclosed transmission Line) , an electromagnetic-thermal-flow coupling model is
established ,with which, the temperature variation characteristics of GIL shell and conductor, the convective heat
transfer coefficient of shell surface and the difference of GIL temperature rise under different environmental factors
are analyzed. The results show ;the relationship between wind speed and GIL temperature drop is non-linear;if wind
speed is in the interval of 0 to 3 m/s,the temperature of shell and conductor decreases rapidly ; when wind speed is
bigger than 3 m/s,the temperature decrease of shell and conductor becomes smaller along with the increase of wind
speed , and finally keeps a stable value,the shell temperature is gradually close to the environmental temperature ;
when wind speed is the same,the bigger GIL load current is,the greater conductor and shell temperature drops ;the
effect of solar radiation intensity on GIL temperature rise is basically linear and more obvious on temperature rise of
shell ;under the same solar radiation intensity , the difference of temperature rise between conductor and shell decrea-
ses along with the increase of load current;the temperature of conductor and shell is basically linear with the envi-
ronmental temperature.

Key words : GIL; coupling ; losses ; temperature rise ; environmental factors



