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A Study on Prevention of Condensation and Freezing
in Radar Waveguide using Condition Based Maintenance
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Abstract  Condition-based maintenance(CBM) is a maintenance method that evaluates equipment
conditions by acquiring and analyzing data from the equipment through internal or external sensors.
CBM is being expanded to improve operational availability and reduce maintenance costs of advanced
weapon systems. However, despite an increasing proportion of electronic equipment in an advanced
weapon system, the existing CBM application in the system is mainly focused on detecting mechanical
defects, such as engine and structural safety-related defects. So, empirical studies on applying CBM to
the electronic equipment in the system are insufficient. Therefore, research to apply CBM to electronic
equipment is required, and if CBM is applied to the electronic equipment, operational availability can
be improved, and maintenance costs can be reduced for the system. Hence, in this study, an application
case of CBM to prevent condensation and freezing in a radar waveguide, one of the most frequently
broken electronic equipment, was developed. First, a sensor suitable for CBM was selected by examining
the main components and operating mechanisms for preventing waveguide condensation and freezing
in the CBM-applied equipment and analyzing the main causes of waveguide condensation and freezing
in the equipment. After that, data were obtained from the equipment by simulating major failure
conditions for the equipment in a laboratory environment. Further, an anomaly detection algorithm and
failure classification model of the equipment were proposed by analyzing the obtained data. Finally, the
effectiveness of the proposed failure classification model was verified, and a research improvement
strategy related to the application case was suggested.
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T denotes temperature(Celsius)
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Table 1. Dehydrator main components and failure types

Failure type Cause Symptoms

Dehumidification
function deteriorated

Air desiccant
obsolescene

Air drying
vessel defect

Alternating operation
of air drying vessel
is not possible

Control-motor

Camshaft defect
fault

Air desiccant

Heater & moto!
T T heating and drying

Heater defect

fault are not possible
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