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ABSTRACT

A liquid desiccant-assisted dedicated outdoor air system (LDADOAS) with organic Rankine
cycle (ORC) was proposed as a centralized ventilation system applicable to high-rise apartment
buildings. The LDADOAS consists of a liquid desiccant dehumidifier and an indirect evaporative
cooler for conditioning the minimum required outdoor air ventilation. The ORC considered in this
research is a combined heat and power system to accommodate common electricity demand of the
apartment building. The heat released from the ORC is used for regeneration of the desiccant
solution in the proposed system. Energy performance of the proposed system was compared with
existing dedicated outdoor air systems via detailed energy simulation. The result showed that the
LDADOAS consumed 48% less primary energy consumption compared with conventional
dedicated outdoor air system considered in this work because most of regeneration heat required
for the proposed system was supplied by the waste heat recovered from the ORC.
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Keywords: Organic Rankine cycle, Liquid desiccant system, Central ventilation system,
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Figure 1. Schematic of liquid desiccant assisted-dedicated outdoor air system
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Figure 2. Schematic of reference dedicated outdoor air system
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Journal of KIAEBS Vol. 13, No. 5,2019 ¢ 397



Energy Performance Analysis of Liquid Desiccant Assisted-Dedicated Outdoor Air System with Organic Rankine Cycle to an Apartment Central Ventilation System

Table 1. Model building information for determining thermal loads

Room Supply air

Location ~ Occupants set point set point Heat gain U-value
Person Exterior wall
75 W/person 0.359 W/m?K

Neutral .
Seoul, South 4 people / Summer temperature Equipment Floor

Korea unit 26°C 50% 500 C 8 Wm? 0.352 WK

Light Window
2.7 Wm? 1.12 W/m?K
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Table 2. Common area information of model building

Unit 1 Unit 2 Unit 3 Unit 4
Residential common area 36.89 m? 32.04 m* 32.04 m? 31.61 m?
Extra common area 8.76 m’ 7.42 m? 7.42 m? 7.43 m’
Underground parking lot area 82.05 m’ 69.47 m’ 69.47 m* 69.54 m’
Unit total area 127.7 m? 108.93 m’ 108.93 m® 108.58 m’
A floor total area 454.14 m?
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