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Calculation of cooling load and analysis of energy saving
potential of evaporative building envelope air conditioning

Lihua Qian
Jiangxi Vocational College of Agricultural Engineering, Yichun, Jiangxi, 331200, China

Abstract

As an innovative energy-saving technology, evaporative building envelope systems operate by harnessing the heat absorption
effect during water evaporation to reduce cooling load demands in HVAC systems. This study systematically explains the working
principles of evaporative envelopes and categorizes them into three types based on structural configurations and moisture supply
methods: passive evaporation, active water replenishment, and hybrid functional models. Using fundamental heat transfer theories,
we developed a cooling load calculation model incorporating solar radiation, air temperature/humidity, and wind speed parameters.
Comparative analysis between field measurement data and simulation results validated the model’s accuracy (error rate <5%).
Considering regional climate characteristics in China, our research further assessed their energy-saving potential: In high-humidity
areas like South China, cooling loads can be reduced by 15%-30%; while in arid regions such as Northwest China, optimized water
replenishment frequency and methods still achieve 10%-20% energy savings. These findings provide technical references for building
energy-efficient design across different climatic zones.
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