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ABSTRACT

Negative pressure wards are dangerous because they do not have high airtightness, which can
lead to the spread of contaminated air if negative pressure control fails. Therefore, this modular
negative pressure ward applies the dry construction method applied to the internal cabin joints
of ships where wall gaps can be sealed to prevent air movement or leakage through walls, floors,
and ceilings to meet the facility standards of negative pressure isolation areas. The airtightness
performance evaluation of this method was conducted and the results were compared with the
existing experimental values to seek improvement measures. Currently, the design standards for
negative pressure wards comprehensively mention airtightness in the architectural planning
section, but do not provide clear performance standards. It is believed that this could be
proposed through social consensus in the future when additional experimental results of more
diverse negative pressure wards are collected. In particular, the results of this study were
conducted only in the infill condition of the negative pressure ward, and it is judged that if PC
modular is applied in the future or additional finishing treatments are performed on the front and
back during construction in the ward, the settlement caused by the left and right sides and the top
and bottom of the modular negative pressure ward can be further improved.
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Keywords: Modular Negative Pressure Wards, Infill-box Unit, Airtightness Performance,
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Figure 1. PC+ Infill Modular Construction (Chung et al., 2023)

1) s TEAE B3, RAEAE Agaa] 2 2017.08 (CDC, 2017).
2) A, (571124 A olalet Al 715 (Choi, 2020).
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Figure 2. Example of Air Conditioning Control Method in Negative Pressure Ward (KHARN, 2020)

3) A3E, 298 A, theHdrEsrs] 2018 AR EIE] =24, 2018 (Kim, 2018).
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Figure 4. Floor Plan and Cross-sectional View of Modular Negative Pressure Ward (KICT, 2023)
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Figure 5. Longitudinal Section and Elevation of Modular Negative Pressure Ward (KICT, 2023)
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Figure 7. Product Process (1-12) of Infill Box Unit for Modular Negative Pressure Wards
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Figure 8. Interior and Exterior Views (KICT, 2023)
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Table 1. Confidentiality Assessment Overview (KICT, 2023)

Field Experiment on the Airtightness Performance of Infill Boxes

Outline in Modular Negative Pressure Wards
Target 1 Unit of Modular Negative Pressure Ward Infill Box
Date 2023.12.29. 14:00 ~ 18:00
KSLISO 9972 (2006) “Thermal performance of buildings - Determination of air permeability
Methods o .
of buildings - Fan pressurization meth

Equipment Fan : Retrotec 3000SR, Gauge : Retrotec DM2

Note

o] 271551, {Eﬂl‘% 4 7HJ111JJ£J§%9 27 0}04 ;q'ia 5] AR Geioll A &

i—?—EO'] _:—_%_/gi‘lﬁ-‘l,oq /RE]T_)E‘I:L%Z(_ 3 ME]'(Table 1)

4) KS L IS0 9972 (2006) TE-71& 7|4 ZA-30 719hH 2] Z24ZAL, Thermal performance of buildings —
Determination of air permeability of buildings - Fan pressurization method.
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Table 2. Results of Airtightness Testing of Modular Negative Pressure Wards (KICT, 2023)

Results Primary Experiment Secondary Experiment
Door Bottom: Non-Confidential Door Bottom: Airtight
Building volume [m?] S51.1
Envelope Area [m?] 70.0
Floor Area [m?] 222
Building Height 0.0
(from ground to top) [m]
Air flow at 50 Pa, [m*/h] 380.20 271.35
Air changes at 50 Pa, n50 [/h] 7.45 5.31
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Figure 9. Non-confidential Status of the Door
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