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Research on a deep dehumidification system based on a gradient
dehumidification strategy and a two-stage series

desiccant-coated heat exchanger
HU Peng ,ZHENG Xu,YI Zhiziang sWANG Weining
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address the urgent need for deep dehumidification in scenarios such as precision optical
manufacturing, this study employs a gradient dehumidification strategy to develop an energy-efficient deep
dehumidification system based on a two-stage series desiccant-coated heat exchanger. The system
integrates two types of composite adsorbents with complementary properties. Through the construction of
an experimental platform, the effects of inlet air temperature and relative humidity on system performance
were systematically investigated, and a comparative analysis with a single-stage system was conducted
under standard operating conditions. The experimental results demonstrate that the system exhibits
significant advantages in terms of dehumidification depth and energy efficiency. Under the standard
condition of 30 °C inlet temperature and 60% relative humidity, its average dehumidification amount and

thermal coefficient of performance reached 12. 36 g/kg and 0. 62, respectively, representing improvements
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of 72.1% and 14. 8% compared to the single-stage system. System performance improved with increasing

inlet temperature and humidity, achieving a maximum average dehumidification amount of 16. 53 g/kg at

80% relative humidity. Furthermore, the system can effectively utilize low-temperature heat sources

around 50 “C to achieve deep dehumidification capability, processing air to below 10% relative humidity.

This study provides a novel system solution and technical reference for achieving high-efficiency deep

dehumidification using low-temperature heat sources.

Key words: two-stage series system; deep dehumidification; composite adsorbent; desiccant-coated

heat exchanger; low-temperature regeneration
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