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(57) Abstract : 
An X-ray tube cooling device, comprises an X-ray tube housing 101 enclosing an anode 102 and a cathode assembly 103 configured 
to generate X-rays upon application of high voltage, a phase-change material (PCM) chamber 104 embedded around the X-ray tube 
housing 101, the chamber 104 containing heat-absorbing phase-change materials configured to absorb thermal energy generated 
during X-ray emission by undergoing a solid-to-liquid phase transition, a thermal conduction interface 105 comprising a high thermal 
conductivity material configured to transfer heat generated from the X-ray tube to the PCM chamber 104, a monitoring unit 106 
comprising at least one temperature sensor to monitor thermal conditions of the X-ray tube and a communication module operatively 
coupled with the monitoring unit 106 thereby enabling real-time monitoring and management of the thermal state of the X-ray tube to 
prevent overheating and maintain operational stability.  
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