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Thermal/structural/optical integrated design for optical

window in aerial remote sensor
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Abstract: In order to reduce the influence of optical window on imaging quality in aerial remote sensor,
the optical window was optimized in glass thickness. The minimum thickness of optical window glass
was calculated with strength theory. The convection heat transfer coefficient on outer surface of optical
window glass was calculated with the theory of longitudinally sweeping plan mural. Based on the thermal
optical analysis, transient state temperature field was emulated, and the optical path in peak to valley
value (PV) and root mean square (RMS) error were calculated under the thermal—force coupling condition.
Thickness of the optical window (290 mm x140 mm) was determined as 17 mm. The result of practical
application shows that the MTF is 0.304 when the characteristics frequency is 60 Ip/mm and the stable

and distinct image is obtained. The study result shows that thermal/structural/optical integrated design for
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optical window is achieved successfully, and it provides a reference for the optical window design.
Key words: optical window; convection heat transfer; thermal-force coupling;

thermal/structural/optical integrated
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Fig.2 Schematic diagram of the optical window thermal environment
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Tab.1 Max temperature difference in different

glass thickness

Glass thickness/mm Max difference in temperture/ C

AT,..=15.1C, 3

A
.'r \\
{\

3 15.1
11 16.5
14 18.2
17 19.5
20 20.4
23 21.5
26 23.2
29 25.4
32 27.5
1 ,
) 8 mm ,

8 mm .15 min

M 3 FEAE % 8 mm 15 min & @9 I8 FE 4+ A6
Fig.3 Temperature field in fifteen minute when the thickness of

glass is 8 mm
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2 s s 17mm
Tab.2 Value of PV and RMS in different ) 5 o
glass thickness ) s
Glass thickness/mm PV/nm RMS/nm ’
8 69.9 17.3 ’
11 63.4 13.6 :
14 51.7 11.6
17 45.6 10.5
20 47.5 10.9
23 49.5 11.3
26 53.7 12.8
29 56.7 13.2
32 62.8 13.5 B 5 2% 6 11 55
9 17 mm Fig.5 Glass of optical window
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