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Introduction

2022 SHASE Kinki Chapter & SAREK Busan-Ulsan-Kyungnam Chapter Topic: HVAC System in Post-COVID19 

1 Education Background

Degree Period Department Details

Bachelor 2007. 03 ~ 2015. 02 Refrigeration and Air-conditioning Engineering, PKNU -

Master 2015. 03 ~ 2017. 02 Refrigeration and Air-conditioning Engineering, PKNU Research Topic: Ocean Thermal Energy 

Doctor 2017. 10 ~ 2020. 09
Human Environmental Systems

Department of Engineering, Hokkaido University

Research Topic: Adsorption Heat Pump 

System

Doctoral Thesis
Study on Adsorption Heat Pump Using Composite Natural Mesoporous Material as Low-carbon Air Conditioning 

(Hokkaido University, Supervisor: Katsunori Nagano)

2 Research Field

• Low carbon air-conditioning using adsorption heat 

pump (흡착식냉동기를이용한저탄소공조)

• Brine chiller for semi-conductor manufacturing 

process (반도체공정용브라인칠러개발)

• Development of seawater cooling, ice making 

system (해수냉각, 제빙시스템개발)

• Heat transfer CFD (열전달수치해석)



COVID-19 and OMICRON (코로나19와 Omicron 변이) 
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※ Figure out spread root first, then 

prevent and respond properly.



HVAC Systems of COVID19-era (코로나19 시대의 HVAC 설비)
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"Combination ventilation" trend. HVAC is 
leading the market.
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Ventilation system (환기 시스템)
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Ventilation mode Filtering mode Bypass mode

4



Heat recovery device (열회수 장치)
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Air purification with air filters (에어필터를 통한 공기 정화)

Rating of air filters (에어필터의등급)
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* Source: I. Biran and A. Goel, HVAC design in commercial building to mitigate 
COVID-19, 2020



Impact of flow direction (유동 방향의 영향)
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* Source: J. Y. Kim, J.K. Hong, A numerical analysis on contaminant air leakage 
according to pressure difference and exhaust location of negative pressure 
isolation room, SAREK, 2020 



Impact of flow direction (유동 방향의 영향)
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after 10s after 10s

after 100s after 100s
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* Source: M.J. Jung, J. K. Hong, A numerical study on cough particle dispersion and deposition 
according to the location of exhaust air diffuser in airborne infection, SAREK, 2019 



Impact of flow direction (유동 방향의 영향)
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Impact of air flow pattern (기류 패턴의 영향)
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* Source: F. Memarzadeh, Improved strategy to control aerosol transmitted 
infections in a hospital suite, ASHRAE, 2011 



Impact of air flow pattern (기류 패턴의 영향)

2022 SHASE Kinki Chapter & SAREK Busan-Ulsan-Kyungnam Chapter Topic: HVAC System in Post-COVID19 

Exhaust (mixing and displacement)

Supply 2(mixing)

Supply 1(mixing)

Supply 2(displacement)

Supply 1(displacement)
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* Source: A. Churazova, How to optimize displacement 
ventilation design with CFD, SIMCSALE, 2020 



Impact of air flow pattern (기류 패턴의 영향)
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* Source: Y.L. Vong, Y. A. Abakr, Numerical study of the impact of ventilation system on the 
spread of infectious aerosol transport in a classroom, Nottingham, 2020 



HVAC in COVID-19 Area (코로나19 시대의 HVAC)
Source: Applied and Environmental Microbiology, L. Casanova et al., 2010
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HVAC in COVID-19 Area (코로나19 시대의 HVAC)
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Necessity of HVAC Energy Management (에너지 관리의 필요성)
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Various heat sources (다양한 열원 설비) 
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Waste heat from 
Industry 

Solar heat

Low grade heat-driven
Ad/Ab chillers 

HVAC

Refrigeration, chiller

Adsorption
chillers

Hot water driven 
Absorption chillers

Vapor driven 
Absorption chillers
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Desiccant Dehumidification (건식 제습설비)
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Radiation cooling, DOAS system (복사냉난방 시스템과 DOAS )

출처: 설비저널, 이현종 등, 2017
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Radiation cooling, DOAS system (복사냉난방 시스템과 DOAS )

*DOAS: Dedicated outside air system
* VAV: Variable air volume
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* Source: Yasin Khan et al., Performance Assessment of Radiant Cooling System Integrated with
Desiccant Assisted DOAS with Solar Regeneration, Applied Thermal Engineering, 2017



Sum up
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