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(57) Abstract : 

A cryogenic foam injection apparatus (101) for fabricating insulation panels (102) includes an insulated nozzle (103), cryogenic foam chamber (108), mold cavity 

(105), sensors (104), and a control unit (107). The system enables uniform low-temperature foam expansion and curing within a thermally regulated mold, providing 
high-strength panels with improved thermal resistance and minimized post-processing energy requirements. 
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