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A Case Study of Hybrid Air Conditioning and Ventilation System

Hong-Cheol Lee' , In-Ju Hwang, Hyun—Joon Shin
Fire & Engineering Services Research Center, Korea Institute of Construction Technology

ABSTRACT: In this study it was evaluated that hybrid air conditioning and ventilation
system to reduce energy consumption and keep on comfortable indoor environment in an
underground shopping center. Room temperature by hybrid HAVC system was controled as
1.8~2.1°C low and indoor humidity was controled as 4.1~5.0%RH low, and response was
fast in 2.0~2.5 times compared with conventional system. And also transportation efficiency
of hybrid HVAC system was improved in about 27%, and total energy consumption rate of
hybrid HVAC system is decreased in 16% compared with conventional system.
Key words: Shopping center in underground passage(#|dt%= 4+7}), Cooling and heating(*g
1), Ventilation(3}+7]), Indoor environment( W &+7)
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(b) Dual type

Fig. 1 HVAC systems for underground shop-
ping center.

Fig. 2 Picture of facilities inside ceiling for
underground shopping center.
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Fig. 3 Hybrid type HVAC system for under-
ground shopping center.
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(a) A section view of hybrid unit.
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(b) A iso view of hybrid unit.

Fig. 4 Hybrid air conditioning unit with ven-
tilation passage.
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Tale 1 Ambient temperature and humidity for
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Tale 2 Indoor temperature and humidity for
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R4 20.0

Tale 3 The standard of heat generation of hu-

man body.
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°] F(26C) 62 77
78(227C) 78 61

Tale 4 Indoor heat generation.
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Tale 5 Condition heat load through wall.
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(b) After installation of unit, duct etc.

(c) Heating and cooling equipment.

Fig. 5 Installation pictures of hybrid unit.
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Fig. 6 Indoor temperature and humidity.
(OAHU=100%, FCU=stop)
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Fig. 7 Indoor temperature and humidity.
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Fig. 8 Indoor temperature and humidity.
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Fig. 9 Temperature and humidity at steady
state in the room.
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Fig. 10 Consumption electric power of OAHU,
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