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Cooling Performance Diagnosis Method to Improve Reliability of Industrial Electronic Equipment
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Overheating of heat-generating components inside electronic equipment can lead to shortened lifetime and system failure. Particularly in industrial
fields, it is essential to carefully consider the thermal design of electronic equipment so that it is capable of continuous long-term operation under
severe conditions. However, it is difficult to forecast the deterioration of cooling performance because the temperature of each semiconductor
device inside electronic equipment is affected not only by insufficient cooling caused by clogging of inlet filters, evaporation of thermoconductive
grease from heat sinks, etc., but also by various other factors including environmental temperature.

Focusing on factors affecting temperature distribution inside industrial electronic equipment, Toshiba Corporation has developed a cooling
performance diagnosis method to infer the conditions of each factor represented by a multivariate function of temperature at multiple locations
based on knowledge of heat transport phenomena, and confirmed its effectiveness through experiments. This method facilitates the appropriate timing
of maintenance according to the usage conditions by monitoring cooling component conditions in real time and identifying the causes of performance

deterioration with high accuracy.
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Factors affecting temperature inside electronic equipment
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Outline of cooling performance diagnosis method
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Flow of processes for inferring temperature
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Relationships between true value, temperature, and inferred value
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Changes in true and inferred values over time
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