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Stability Impact and Optimization Analysis of Temperature Field of
Switchyard Mirror Box in ICF Target Area
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(College of Mechanical Engineering, Chongqing University, Chongqing 400030, China)

Yang Pin Liao Yunfei Liu Pengwei Zuo Dong

Abstract In order to achieve minimum deformation of optical components and ensure beam quality, temperature
control of switchyard mirror box in target area of the laser inertial confinement fusion (ICF) devices is very
important. Mathematical and physical models of switchyard box in target area are established. FLUENT software is
used to analyze the temperature field inside mirror box and analysis result is consistent with the measured result. The
temperature field distribution and stability time inside mirror box impacted by different wind velocities and angles are
analyzed, the results show that the greater the speed, the faster the temperature field inside mirror box stabilized.
And when wind velocity v is greater than 1.3 m/s, the decrease of stability time is not obvious. Wind angle shows
great impact on the steady of temperature inside mirror box and the best value is obtained. When wind velocity v is
1.3 m/s and wind angle 0 is 20°, the stability time inside mirror box is the shortest with the value of 77 min. And
within 32 min after the blower turned off, the temperature difference between the mirror is in the allowable range,
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with a maximum of 0.009 K.
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Table 1 Physical property parameters of materials

Density / Heat capacity / Thermalconductivity /
(kgem*) (Jekg '+ KD (Wem ™'+« K™1)

Air  1.293 1005 0. 02454
Mirror ;45 460 48
mount
Mirror 2510 840 12.07
Mirror 5, 2400 0.17
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Table 2 Table of boundary condition setting

Boundary condition
y Set content

set items
Inlet 1 Constant Veloclty,_
constant temperature 295. 8 K
Inlet 2 Constant Velocity,_
constant temperature 295.9 K
Outlet Constant pressure P=0.1 MPa

Right wall of mirror ark Constant temperature 295. 9 K
Top wall of mirror ark  Constant temperature 295. 8 K
Left wall of mirror ark  Constant temperature 295. 8 K
Front wall of mirror ark Constant temperature 295. 9 K

Back wall of mirror ark Constant temperature 295. 8 K
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Table 3 Temperature of monitored points after blower turned off (Unit: K)

The maximum temperature

Point number 77 min 87 min 97 min 109 min
difference of each monitored point
1 295.911 295.915 295.916 295.917 0. 006
2 295.910 295.913 295.913 295.913 0.002
3 295.909 295.912 295.913 295.913 0. 004
4 295.918 295.918 295.920 295.921 0.003
5 295.918 295.915 295.916 295.917 0.003
6 295.917 295.913 295.913 295.913 0. 004
7 295.916 295.913 295.913 295.913 0.003
8 295.916 295.914 295.916 295.917 0.003
The maximum temperature
difference of the left mirror 0009 0008 0-007 0008
9 295.962 295.962 295. 964 295. 964 0.002
10 295. 960 295. 960 295. 960 295.961 0.001
11 295. 957 295. 958 295. 958 295. 959 0.002
12 295.962 295.963 295. 965 295. 965 0.003
13 295. 965 295. 964 295. 964 295. 964 0.001
14 295. 963 295. 961 295.961 295.961 0.002
15 295.961 295. 959 295. 959 295. 959 0.002
16 295. 966 259. 964 295. 965 295. 966 0.002
The maximum temperature
0.009 0. 006 0.007 0.007

difference of the right mirror
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