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ABSTRACT

KEYWORD

Purpose: The Study is an exploratory study to propose design of elementary schools to control and prevent

Ztaio| gt
I2UH0IHAZHS-19

infection spread. In the COVID-19 pandemic, children are less likely to be infected and spread the disease. pgx|A
However, students had to take distance education for safety concern resulting learning gaps and care deficit. Schools ~ZS3&tu
are crucial facilities especially for younger children so it is important to make a safe learning environment. Method:

First, This research conducted literature review to investigate empirical studies and identify environmental factors
to control infection. In addition, infection cases were analyzed to identify the transmission modes and causes.

Infection Control
COVID-19
Educational Facility

Environmental factors to control COVID-19 were identified and classified into two categories; architectural  Elementary School
planning and HVAC system planning. Second, the characteristics of school building were analyzed in the aspect of

an infection control. Moreover, the study went through current COVID-19 prevention guideline for school review to
find an improvement. Result: This study proposes design considerations for safer school environment, improving
the current guideline for schools. Finding can be used to develop or improve current infection control guidelines for

various facilities.
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Table 1. Identified environmental-related factors in the literatures
Architectural planning HVAC system planning
i (=9 A B C D E F G H I J K M

Kim & Kwon (2017) o

Oh & Kwon (2017) o o

Kim & Kwon (2018) o 0

Han & Choi (2020)

Jung & Hong (2019)

Kwon & Sung (2016)

Kim et al (2018)

Marik, Shankaran & King (2020)

Kudo et al (2019)

Bukhari et al (2020)

Yang et al (2017)

Qian et al (2008)

Kwon et al (2013)

Lim, Kang & Kim (2009)

Park, Sung & Lee (2015)

Sung, Kato & Kim (2012)

Yang et al (2018)

Lee & Hwang (2020)

Kurnitski (2020)

[}

Sun et al (2011)

[}

A: Zoning, B: Circulation planning, C: Corridor type, D: Location of washstand, E: Vestibule, F: Copper finishing G: Humidity & temperature, H:
Pressure difference, I: Diffuser & exhaust location, J: HVAC system type, K: HEPA filter, L: Ventilation rate
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717t H 2] o= B gte = AR AR 2 w7, S vt vl Hutz QIR A S EA RS o, v Mo A
= goj ghot QI A, |71, F9FolA = vrold 27t AEHA] HE Fast 44 gQlons Ay 7R W £, Q1 T
Fe WO PPN A A7 J1Fl o] WA FGR AL BelH AeE HuF 5 9k PO g
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- 117 Aa} 7+
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Table 2. Infection cases
Author (year) Tmn;l:;zsmn Environmental factor Facility type Region Pathogen
Hung (2003) Airborne Ventilation Apartment Hong Kong SARS-CoV
. Indoor air flow, .
Wong et al (2004) Airborne Close distance between beds Hospital Hong Kong SARS-CoV
Yu et al (2004) Airborne Ventilation Apartment Hong Kong SARS-CoV
Chen et al (2020) Droplet CFOWded.‘.& (flosed environment, School Israel SARS-CoV-2
Air conditioning
Kwon et al (2020) Droplet Indoor air flow Restaurant South Korea SARS-CoV-2
Lu et al (2020) Droplet Indoor air flow Restaurant China SARS-CoV-2
Park et al (2020) Droplet Crowded & closed environment Office South Korea SARS-CoV-2
Crowded environment,
Gold et al (2021) Droplet .. School USA SARS-CoV-2
Indoor dining
. . Acinetobacter
Denton et al(2004) Contact Contaminated surface Hospital UK .
baumannii
Wu et al (2005) Contact Contaminated surface Long—te.rr.n care USA Norovirus
facility
Table 3. Minimal infection cases
Author (year) Trannsll;ndzsmn Environmental factor Facility type Region Pathogen
Falk et al (2020) Droplet Less than 20 students per class, circulation School USA SARS-CoV-2
control
Hoehl et al (2020) Droplet | A flow & index  patient location, In-flight Europe SARS-CoV-2
ventilation, filter
Hershow et al (2021) Droplet Distancing (>1m) School USA SARS-CoV-2
. . -
Volpp et al (2021) Droplet dDi‘rfitzgcmg (lm),  HEPA filter, outdoor School USA SARS-CoV-2
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Fig. 2. Environmental factors to control infection
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Fig. 1. Strategies for each transmission mode
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Fig. 4. AIA’s guideline for classroom[49]
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Fig. 3. Typical classroom layouts[44]
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Fig. 7. Arrangement of rooms
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