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[ Abstract]  To effectively enhance the dehumidification capacity of the main cable dehumidification system for bridges under
high temperature and high humidity conditions, and to reduce the energy consumption of dehumidification, this paper proposes the
use of a dual heat pump unit with environmentally friendly refrigerant R1234yf to drive the composite dehumidification system of
the main cable. By constructing an experimental system for the dual heat pump unit using R1234yf refrigerant, the performance of
the dual heat pump unit under different operating conditions was tested and analyzed. The results show that under conditions of an
ambient temperature of 37°C and relative humidity of 60%, the evaporator outlet air temperature of the dual heat pump unit can
reach 16°C with a relative humidity of 90%, and the high-temperature condenser outlet air temperature is 83°C, with a
comprehensive energy efficiency ratio (EER) of 3.5. Meanwhile, when the ambient temperature is 34°C, relative humidity is 61%,
and the regeneration temperature is set at 130°C, the dehumidification capacity of the dual heat pump-driven composite
dehumidification system is improved by 107% compared to traditional rotary dehumidification units, while the regeneration power
consumption is reduced by 6.08%. The research results of this paper can provide theoretical and data support for the application of
refrigerant dual heat pump units in driving composite dehumidification systems for bridges.
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driving bridge composite dehumidification system
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Table 1 Equipment parameters of dual heat pumps
PaE Mg/ 5
JEGEL 3T WHP26000ASC3QIJK, % NI 2575W
X3 ds —=1¢£ HMD3W-7
oy B2t P78, 5/8"ODF F-5202
A %058, 7/8"ODF FA-207
it 25 %, 7/8"ODF 2L
LT 2K J& % 5/16DPF (B) 2.2C-105
FL M IR 42 o 2% =1 ECI33A
R K9 F: 200mmx400mmx60mm & 4M% 9.52mm, 4 16 %, JviE 2.0mm
R 24 K385 : 200mm=400mmx180mm & 4M% 9.52mm, 8 16 51, FriH 2.0mm

R hkds 14
s 2# K5

K5EE: 200mmx200mmx*100mm & 4M% 9.52mm, 4 #HE 8 %1, F#f 2.0mm
% 400mm>400mmx150mm &M% 9.52mm, 6 FF 8 %1, JiiE 2.0mm




<134 - il 54 2026 4
F2 ZWNSNFSH
Table 2 Experimental Measurement Instrument Parameters
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Fig.3 Influence of ambient intake air temperature on
system performance
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