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Performance Analysis of a Hybrid Desiccant Cooling System for
Residential Air Conditioning in the Seoul Region under the Climate
Scenarios SSP5 and SSP1
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parksj@hongik.ac.kr Abstract >> In this study, a comparative analysis between an electric heat pump

_ cooling system and a hybrid desiccant cooling system is conducted. Desiccant
Ei\fzzzd 22 zztoe:fg;’o;é ,  cooling is a thermal driven system with potentially lower electric power con-
Accepted 4 December, 2023 sumption than electric heat pump. Hybrid desiccant cooling system simulation

includes components such as a desiccant rotor, direct and indirect evaporative
coolers, heat exchangers, fans, and a heat pump system. Using dynamic simu-
lations by climate conditions, house cooling temperatures and power con-
sumption for both systems are analyzed for 16 days period in the summer sea-
son under climate scenarios for the year 2100 prediction. The results reveal that
the hybrid desiccant cooling system exhibits a 5-18% reduction in electric con-
sumption compared to the heat pump system.
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Table 1. Specification of electric heat pump
Specification Value unit
Rated power 4 kW
Maximum power 5.5 kW
T evaporation 5 °C
T condensation 45 °C
1 volumetric 0.9 -
1 mechanical 0.9 -
Rated COP 3.25 -

Table 2. Specification of hybrid desiccant cooling system

Specification Value unit

T Regeneration 80 °C

Rated cooling load 5 kW

Rated ther@al 18 W
consumption

Rated electrical power | W
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Table 3. Energy consumption comparison (HDC, EHP)

Specification HDC [kWh] . Eletric heat pump
(thermal) / (electric) [kWh]
SSP1 (a day) 405 28.1 29.6
SSP5 (a day) 323 39.9 472
SSP1 (16 days) 6525 462 498
SSP5 (16 days) 5706 557 683
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