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Abstract In order to meet laboratory radiometric calibration requirements for increasing optical aperture of
optical remote sensors, a kind of high-light—level integrating sphere calibration source is designed based on
near small source method. Meanwhile the optical and structural parameters of the high—light—level integrating
sphere calibration source are designed in detail. To solve the problem of heat dissipation of high-light—level
integrating sphere calibration source, circulating cooling water is used as cooling means, and special cooling
pipes are designed. The high—light—level integrating sphere calibration source is analyzed by finite element
analysis method of thermal simulation in the state of 0.1 m/s of the circulating water. From the analysis results,
the temperature around the tungsten bromine lamp is about 125 C, the outlet temperature of the high—light-
level integrating sphere calibration source is about 80 C. From the experimental results, the temperature
around the tungsten bromine lamp is about 125 °C, the outlet temperature of the high—light—level integrating
sphere calibration source is about 100 ‘C. Through the comparative outlet temperature difference of the high—

light- level integrating sphere calibration source, the causes are explained, and the validate of simulation
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analysis and theoretical calculations are verified. Meanwhile it can be suggested in the measurement data that

the integrated spectral radiance of the high—-light—level integrating sphere calibration source is 6714 W/(m’. sr)
in the range of 400 nm to 900 nm.
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Fig. 1 Modle for finite element thermal analysis
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Table 1 Main calculation parameters for finite element analysis

Materials Density p /(g+cm?) Specific heat capacity ¢ /(J kg +K™) Thermal transmissivity A /(W+m™+K™)
Aluminum 2.70 896 167

PTFE 2.2 1000 0.27
Heal pipe 3.34 141.5 141000

Quartz 2.3 255 138
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Fig. 2 Nephogram of high luminance calibration source temperature distribution under 0.1 m/s of the circulating water velocity

“medel2 sim) :Sobuton IResslt e R model2_sim 1 :Soluton 1 Result
Load Case 1, Swic Sep 1 Load Case 1. Swic Sep 1

Temperatirs - Nads), Scalar Temperatire - Nodal,
Min :20 37, Max : 110 38, Units = C Min :20 37, Max : 11038, Units = C

1 a1
— — 2121
— 9 — 2%
— 0y — 2008
(T 09
n 295
05 i
LT 0151
531 s
T 0
“a 50
"4 niy
HL 3 A
Usiz =C Uniz = C

[ 3 (G FRK N 0.2 m/s T e 58 B SE Ao TR A A R 25 = A
Fig. 3 Nephogram of high luminance calibration source temperature distribution under 0.2 m/s of the circulating water velocity
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Fig.4 Temperature distribution of high luminance calibration source under 0.1 m/s of the circulating water velocity
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Fig.6 Output stability testing curve of the calibration source
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