4T E F2
2026 4F- 4 A

(RS

Journal of Refrigeration

Vol. 47, No. 2
April, 2026

N EHS:0253-4339(2026)02-0112-11
doi: 10.12465/issn.0253-4339.20241108001

\bY B7S N L= =3 + 2
B ERIEASEAR LGB L
ENE K FEH
(LB T REZRESHATLIEFER LiE 200093)

H E RESAEE(DCHE) FERRIR AR &5 e EEER . SR, PR e R0 W B 590 44 sk A2 B i e A i Ak 15831, 24
MIBRIBE AR NBCRE R IRT . FFR T Es B E S Mk 3 & TRRIBLIT- & , JF 3 T BHEEAE COMSOL Hh 57 T R 5k
BRI AT P BRASERY | DA BRI 2R 30 R | 25 SOl A R X 3 NS0 BB T 4, B BRig M RE AT T ARtk 58 A%,
ST SR, BFSE S B, BRI I A B A AR R R BE S 0. 4 mm G FTRIFE S 2. 2 mm 25 S5 1 K BE A 20 mm 5 R TR fiE A
1. RIS R T A SR R R R B S AR AR TR R A S 2 W B R RS 25 SR DAL R A A R S 25 UV e 4
T 10. 35 glkg(F253) , FIIBRIZRIETE T 48. 65%, 383 TAALHT A —A5 L) L
KEER BRIDIRINEN s AERE IS B A9 5 1 A% 5T 5 B

hE 4SS TQ317;TK172;TU834. 9 XERARIRAD: A

Research and Structural Optimization of Hydrogel-Based Desiccant-Coated
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China)

Abstract Desiccant-coated heat exchangers (DCHEs) play an important role in dehumidification. However, considering the ineffective
structural optimization and selection of operating conditions, the efficiency of the current dehumidification technology needs
improvement. Therefore, in this study, an efficient hydrogel composite material was developed, a dehumidification experimental
platform was established, and a physical model of a hydrogel-based desiccant-coated heat exchanger was developed in COMSOL based on
the material characteristics. Three structural parameters, including adsorbent coating thickness, fin spacing, and air channel length,
were extracted. The dehumidification performance was optimized and experimentally verified. The study determined that the hydrogel-
based desiccant heat exchanger had the best dehumidification performance when the coating thickness was 0.4 mm, fin spacing was
2.2 mm, and air passage length was 20 mm. Unlike other models, this model considers the coupling of multiple physical fields,
including the humidity field, adsorbed water fraction field, and fluid temperature field in the heat exchanger. The moisture removal

capacity increased by 10. 35 g/kg (dry air), and the moisture removal rate improved by 48. 65% after structural optimization.

Keywords DCHE; hydrogel adsorbent; heat and mass transfer; dehumidification
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Tab.1 Structure parameters of dehumidifying heat exchanger
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