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ABSTRACT KEYWORD
Purpose: This study analyzed the airtightness of modular elementary school buildings in South Korea. Modular 2&2{ 24&
—
buildings are typically constructed on-site using various prefabricated modules (walls, floors, roof, and structural ;l Dg' ﬁf_?
ZSqu

frames). In South Korea, these buildings are frequently used temporarily during school remodeling or expansion, 220] 20| AlE

and more recently, they are being adopted as permanent facilities due to population shifts. However, air infiltration

through joints between modules has been a recurring issue, leading to poor indoor air quality and increased ~ Modular Building

heating/cooling energy consumption. Thus, it was important to accurately determine the infiltration rates through ~ Airtightness Performance

these gaps. Method: In this study, air infiltration rates were measured using standardized blower door tests in two gi?vzrrngrgoffr}g?l

modular elementary school buildings located in South Korea. The test procedure followed recommended

guidelines for pressurization and depressurization, and the results were expressed as air changes per hourat 5S0Pa ACCEPTANCE INFO
(ACHS50). Results: The measured infiltration rates ranged from approximately 5 to 31 ACHS50 in the two modular  Received Oct. 2, 2025

elementary school buildings. Notably, the highest infiltration was consistently observed through the gaps of  Final revision received Oct. 10, 2025
entrance doors, indicating that door assemblies represented the weakest point in modular classroom airtightness. ~ /Accepted Oct. 16,2025
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Table 1. Overview of measurement area
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Standard A elementary school | B elementary school
Ceiling height (2) 2.5 2.5
Floor area (#7") 59 111
Volume (#2*) 147.5 2775




a) A elementary school building

b) B elementary school building

Fig. 1. Picture of elementary school building

Table 2. Domestic and international airtightness standards

Table 3. Domestic and international airtightness evaluation standards

Airtightness standard

Coun
try e l"ressure ’I:alget
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Building
Korca | ATHERMEss |55 Aoy 50Pa -
criteria
(KIAEBS)
44 ACH Residential
(Averages)
USA ASHRAE 50Pa ﬁ
ommercia
1.4~2.1 ACH
(Averages)
Energy
Japan | conservation |3.3~8.3 ACH 50Pa Each regional
standard
3.0 ACH Natural
DIN 4108-7 ventilation
Germany | and EnEV 50Pa Mechanical
1.5 ACH Lo
(2008) ventilation
0.6 ACH Passive house

ISO 9972/
Standard Sl B EN 13829 KS L ISO
E779 149.10
9972
Origin USA Canada Europe International
Pressure 10~50Pa 10~50Pa
10~60P: 15~50P:
range 0~60Pa 5~50Pa (<100Pa) (<100Pa)
Leakage EfLA, CFM50/ft2, CEM0/f2,
ults CFM50 EqLA ACH ACH,
res EqLA, ELA
R-2000.
Energy Star, ? .
Related 1IECC, éa]ilEa]ci; }:::)Sj:e/e International
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Fig. 2. Plans of two modular elementary school buildings

of The Bower Door Equipment
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a) EHP and supply/exhaust
vents of ERV

c) Exterior windows d) Classroom door

Fig. 5. Expected air infiltration weak points of a modular
elementary school

a) EHP and supply/exhaust b) Corridor-side windows

vents of ERV

d) Classroom door

¢) Exterior windows

Fig. 6. Expected air infiltration weak points of b modular
elementary school
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Table 4. Blower door test case configuration Table 5. Blower door test results
EHP and ' ' . Elementary Case . n ACHS0
Elementary supply/ |Comridor-side| Exterior Entrance school
Case . q
school exhaust vent| windows windows doors 1 0.99 0.652 13.32
of ERV 2 0.99 0.624 15.38
1 (0] (0] (0] (0] A 3 0.99 0.653 15.38
2 X O (0] (6] 4 0.99 0.647 15.39
A 3 X X (0] (6] 5 0.99 0.646 21.79
4 X X X (6] 6 0.99 0.652 5.84
5 X X X X 7 0.99 0.632 6.29
6 O (0] O (6] B 8 0.99 0.674 7.48
7 X (¢} O (6] 9 0.99 0.691 8.04
B 8 X X (0] (6] 10 0.99 0.639 9.76
9 X X X (0]
10 X X X X 25
X: unsealed, O: sealed 6.4
20
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Fig. 7. Airtigtness measurement results in A elementary school
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Fig. 9. Ceiling materials of B elementary school
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