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Experimental Study on the Environmental Control System of theOptical
Airport Runway Foreign Object Debris Sensor Cabin
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[ Abstract]  This paper analyzes the effects of lens type, environmental control system control method and control parameters
on cabin temperature through experimental tests on the temperature of the optical sensor cabin of the airport runway foreign object
debris detection and the operating parameters of the environment control system. The experimental results show that the effect of
the lens type on the steady-state change of the average temperature of the air in the cabin is less than 3%, when the environmental
control system adopts cascade adjustment, the liquid supply temperature is set to 28 ‘C, the compressor differential range is set to 1
C, the temperature of the dead zone of the main regulator is 0.2°C, the sampling time is 10min, and the scale factor is 2.5, it can
meet the requirements of environmental control and is conducive to energy saving of the environmental control system.
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Fig.1 Picture of real optical FOD sensor
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Table 1 Steady-state design conditions and

environmental control requirements
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Fig.2 Schematic diagram of environmental control
scheme
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Fig.3 Schematic diagram of cabin air temperature
control
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Fig.4 Internal structure of the sensor compartment
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Fig.5 Effect of lens type on cabin temperature change
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Table 2 Comparison of compressor control methods
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Fig.6 Cabin temperature under high temperature and
high humidity conditions
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Fig.7 Temperature curve of cabin with different scale

factors
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