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Design and Application of Precision Air Conditioning
System for Clean Room
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Abstract

To address the stringent requirements of high-purity cleanrooms for temperature and humidity control precision (temperature
fluctuation within £0.05°C, humidity fluctuation within +£1%) and airflow uniformity, a precision HVAC system for cleanrooms
has been designed. This system integrates four core modules: a precision fresh air conditioning system, a precision thermal load
regulation system, low-thermal-conductivity enclosure structures, and a microporous airflow distribution system. Through high-
precision rapid-response components, permeable flow distribution structures, adjustable load units, and secondary temperature control
mechanisms, it resolves issues such as uneven air mixing, difficulty in eliminating secondary loads, and insufficient control accuracy
in traditional systems. Practical applications demonstrate that this system significantly reduces temperature and humidity fluctuation
ranges, optimizes temperature distribution and airflow uniformity within cleanrooms, effectively mitigates the impact of excessive
secondary loads, and meets environmental control requirements for high-end scenarios such as Class 100 cleanrooms.
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