24 10 Vol. 24 No. 10
2016 10 Optics and Precision Engineering Oct. 2016

1004-924X(2016)10-2370-07

1.2 1 1 1 1% 1
’ ’ ’ ’ ’
(1. , 130033
2. , 100049)
s (SIAR)
. SIAR . . s
0.14% ) .
73.8 mW 0.85 K, 29.8 s,
SIAR o :
,SIAR N 0.999 62140.000 004,
:P414.51;TP732 A doi:10. 3788/0OPE. 20162410. 2370

Non-equivalence correction of solar irradiance absolute radiometer
TANG Xiao'?, JIA Ping'. WANG Kai', SONG Bao-qi' . FANG Wei'* , WANG Yu-peng'

(1. Changchun Institute of Optics, Fine Mechanics and Physics .
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
* Corresponding author , E-mail; fangw@ciomp. ac. cn

Abstract: As the non-equivalence of absolute radiometers has complex sources and it is difficult to be
measured, this paper proposes the finite element method to correct the non-equivalence of a Solar Irra-
diance Absolute Radiometer (SIAR). On the basis of the measuring method the SIAR, the nonlinear
thermal dynamic response of the cavity in vacuum was tested. A [finite element model with a relative
error of 0. 14% for an experimental cavity was established based on the finite element method to test
the temperature response of the receiving cavity. The experimental results show that the temperature
difference between the receiving cavity and the heat sink is approximately 0. 85 K and the time con-
stant is 29. 8 s when input optical power is 73. 8 mW. The finite element method was employed to esti-
mate and correct the non-equivalence of the absolute radiometer. It indicates that the source of non-e-

quivalence of STAR mainly comes from the drifts driven by different heating paths and areas, and the
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correctional factor of non-equivalence for the SIAR is 0. 999 621+0. 000 004. The finite element cor-
rect model completes the correctional system of SIAR and significantly increases the accuracy of the
SIAR. It is helpful to improve the future design of absolute radiometers.

Key words: Solar Irradiance Absolute Radiometer (SIAR) ; finite element method; non-equivalence;
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Fig. 1 Schematic diagram of Sun Irradiance Abosu-
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