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Abstract: The horizontal optical testing system with large aperture and long focal length is extremely
susceptible to the airflow disturbance, which will cause random dynamic changes in time and space of multiple
physical quantities in the optical path, such as temperature, velocity and pressure. In particular, the spatial
heterogeneity and temporal stability of temperature will directly affect the dynamic change of air refractive index,
resulting in the degradation of the point spread function, the tilt of the wavefront and the change of the wavefront
over time. In order to suppress the influence of airflow disturbance on the testing optical path and improve the

testing accuracy, based on the Computational Fluid Dynamics (CFD), a forced convection method was proposed
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to improve the uniformity of the indoor temperature field, which can be used to determine the array mode and

number of fans. The Peak to Valley (PV) of the temperature was adopted and the concept of maximum optical

path differences was introduced to comprehensively evaluate the uniformity of the indoor temperature field.

Verified by several groups of experiments, the forced convection scheme reduces the standard deviation of the

astigmatism coefficient from 0.14641 to 0.026 31 (1 = 632.8 nm), which significantly improves the uniformity and

stability of the indoor temperature field, greatly reduces the optical testing error, and improves the testing

accuracy. It provides a reference for ensuring the optical testing accuracy of the optical testing system with long

optical path and large aperture in the future.
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Tab.1 Parameters of optical testing system with large

aperture and long focal length

Devices Parameters

Diameter of the reflector/mm 940

Radius of the reflector/m 62.558

Diameter of the mirror/mm 320
Computational domain/m’ 40x5.6x5.2

Diameter of fans/mm 750
9320 mirror 9940 mirror

)
Interferometer

B 1 el R 5t

Fig.1 Optical testing system
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Tab.2 Comparison between simulation results and

theoretical results of mirror temperature

Height/m Simulation results/K Theoretical results/K
0.71 298.706 298.696
1.18 299.061 299.058
1.65 299.417 299.419
PV 0.7102 0.723
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Fig.6 Temperature contours with 4 fans on one and both sides
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