2016 4455 6 1] F o 2 iﬁuﬁﬂ; 71

HIGH POWERFCONVERTER TECHNOLOGY
Tl 5z A

He TP ARV BRI BR A% E ]

IR, B F, AT O, AFON, FiFIR
R ARRIM T S B AR SH R TRFIE e, IR BRIM 412001)

B E: AREREARELS. BEFEM, FH T —AEATFFERANARRGGBERE, SHETALE
IR BT BB B BHRAT AR RIL, FHEMGH T A AMZEERIL AR S IR Ak, 83T TR AT T #14
R IR REARB R AR IRAE A Ao R iR R G R om, FFAT A M AT By AMESE R 2 RT 347 T Bt Ak,
G EEEREREREGHILT, KRR T 60%.

KEEIR: FFRmA; RBRS; BREBAE; BHAE

PESES: TK1I72 XHEFRIRES: A ME4RS: 2095-3631(2016)06-0071-05

d0i:10.13889/j.issn.2095-3631.2016.06.014

Development of Dehumidification Device Based on Semiconductor Refrigeration

GUO Zongkun, YAO Lei, HE Kai, DENG Wenchuan, LI Shihuai
( CRRC ZIC Research Institute of Electrical Technology & Material Engineering, Zhuzhou, Hunan 412001, China )

Abstract: In order to solve the problems of electrical cabinets such as high humidity, condensation, etc., a dehumidification device
based on semiconductor refrigeration was developed. Moist air flowed through cold-side heat sink and hot-side heat sink to complete
condensation and dehumidification, and compensation air inlet was set to improve dehumidifying capacity in the hot side. Influence of
thermoelectric voltage, air velocity and temperature on dehumidification capacity and efficiency was comparatively studied through
experiments. Structure and layout of its components and size of the compensated air inlet were improved and optimized, and volume of the
modified device was reduced by 60% under the circumstance of unchanging dehumidification performance.
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Fig.1 Experimental semiconductor dehumidifier
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Fig.2 Air cooling and dehumidifying process
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Fig.3 Comparison between theoretical and experimental
refrigeration capacity
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Fig.4 Variation of dehumidification capacity with TEC
voltage changing
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Fig.5 Variation of dehumidification efficiency with TEC
voltage changing
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Fig.7 Physical picture of the dehumidification device
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Fig.8 Air velocity among the cold-side fin varied with the
compensation inlet
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