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Improving thermal performance by applying carbon materials and phase-change

materials to heat exchange elements in ventilator
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Abstract

The growing emphasis on energy conservation and indoor air quality has led to the increased adoption of heat recovery ventilators (HRVs)

in modern buildings. This research investigates the incorporation of phase-change materials (PCMs) into paper membrane systems to optimize

the thermal efficiency of HRVs. Experimental techniques, including differential scanning calorimetry, thermogravimetric analysis, and thermal

imaging, were employed to assess the impact of PCM integration. The findings demonstrated that PCM-enhanced membranes exhibited

superior heat retention, with the brushing method yielding the highest latent heat storage. Specifically, the enthalpy increased by 45% for

n-octadecane in comparison to untreated paper membranes. Additionally, the membranes preserved high moisture permeability (S¢ < 1 m),

ensuring effective humidity regulation. Long-term thermal cycling tests further confirmed the durability of PCM retention over 1000 cycles,

underscoring the potential for scalable and energy-efficient ventilation applications.
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