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ABSTRACT KEYWORD

Purpose: This study examined the airtightness of a university classroom by focusing on the main leakage partsof =2%&=0]
s . . . . . > e
the building. Many Korean schools are old, and poor airtightness increases energy use. For this reason, improving ﬁﬂﬁ%ﬁl
[= p=a
airtightness is an important part of green remodeling in educational buildings. However, the effect of step-by-step 7“_,; eT=
airtightness improvement has not been well studied in real classrooms. Method: In this study, the leakage parts

were divided into three groups: architectural, mechanical and electrical, and miscellaneous envelope leakage. ~ Blower Door Test

Airtightness improvements were applied step-by-step, and the changes in performance were measured using ;l“}re{cer Qasé/l[ethod
the Blower Door Test and the Tracer Gas Method. Four cases (Baseline, Architectural improvement, A?xlt\i/gegst:gss assroom

Architectural + Mechanical/Electrical improvement, and Architectural + Mechanical/Electrical + Miscellaneous

leakage improvement) were tested. The Blower Door Test followed ASTM E779 and ISO 9972, and the Tracer Gas A CCEPTANCE INFO
Method followed KS T1SO 16000-1. Result: ACHs, decreased from 25.9h™" to 14.0h" (46% reduction). The ACH  Received Nov. 28, 2025

measured by the Tracer Gas Method also decreased from 0.38h™ to 0.18h™ (51% reduction). The Effective Leakage ~ Final revision received Dec. 9, 2025
Area (ELA) decreased by about 53% in the final case, showing that both airflow and leakage area were reduced. The ~ Accepted Dec. 15,2025
contribution of each leakage group was architectural parts (72.1%), miscellaneous envelope leakage (19.7%), and

mechanical/electrical parts (8.2%). This means most leakage occurs through windows, doors, and joints. The study

also confirmed that ACHs¢/20 may overestimate natural ventilation. This study provides practical data for deciding

priorities when planning airtightness improvements in school green remodeling.
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Fig. 1. Overview of the university classroom used for the
airtightness and ventilation measurements

Table 1. Building component categorization

Part Component

Architectural Windows, doors

EHP, fire sensors, distribution panelboards,
communications connectors, electrical sockets,
speaker, HRV

Mechanical
and electrical

Miscellaneous
envelope leakage

Wall joints, interior cracks,
unused pipe sleeve opening

*EHP: Electric heat pump
*HRV: Heat recovery ventilation unit

Table 2. Airtightness improvement cases

Case Included leakage parts
Case baseline No sealing
Case A Architectural components
Architectural+

A+M&E
Case & Mechanical&Electrical components

Architectural+Mechanical&Electrical+

Case AtM&E+M .
ase Miscellaneous envelope leakagecomponents




¢) Miscellaneous envelope leakage components

Fig. 2. Component-wise airtightness improvement photographs
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Fig. 3. Field measurement photographs

{8 5ol glck. £ Aol AL Aur

Ay o
H=

o E—fﬂ}/\(COg, SF6

st s dSAR

2 A1gste] TSP EFEA Bk #

541, Tk Aekh 28 A1 (Eq.3)S 7] Jgi AlAFereH19]
VWJF Qt)*C(t) = E(t) (Eq. 3)

oJ7]14, V= A& (m?), COmY/md) =5k, Qt) (m’ h e &
Et)(m’, h'he 7t2 FAFoIt, EFE/MA F9o] FrE o]
1

o] 00] =%, th& 4] (Bq. 4) 0.2 BAT 4 IcH19].

%,

#9%

In(C,— G,) —In(C,— G,)
Ath

ACH = (Eq. 4

[

oA7IA, G2 FA7IEY 27] 5%, O HF F&°IH, C,=
FATIL FY o] o] v o] o] FATEA FIolth Aol ARG
H A= T&DAY] TR-76UiE AR50, KSTISO 16000-1
71E0 2 253 tH20]. ACH 5782 7+ Case™ &2 63] S5}
BFS ARSI Fig. 3.2 Blower door test®t Tracer gas
method A3 Apzlo|tt,

3. £¥4%
B Ao A= Blower door test@t Tracer gas method2 ACHs,

ACH, ELAE Z75t%lom, o]2|et 524 ZA1kE ghzoll Hlust] $1a]
ZFQ 2| E(ACHso, ACH, ELA) Case'sl Z2}= Table 3.0] Ag]stich

(©2025. Korea Institute of Ecological Architecture and Environment all rights reserved. 179



CHAA 7|UNN 22 o5t 2| Aol Blower Door & Tracer Gas 7|8t 7| LA s I}

=447
Fig. 4.+= Z} CaseE Blower door test2 ACHspx 4 I8
o}, }A-E 51A] & Case Baseline?] ACHsp2 25.9h7'2 A 5]
A% B2 7|48 235 Case AS] ACHs2 17.3h7%, 7
=, AHU1A, A7) B2 71E04e 37 Case A+M&E4
ACHsp2 16.3h7!, 2%, A (714, 71), 7€t 9] F-& 74 AA
2 2305k Case A+M&E+M9] ACHs& 14.0h'2 = A= 9lct. 7]
9 AL 517] A2l Case Baseline®} A%, A8 (714, A7), 7|&t
Qu] BE 7|7 433t Case A+M&E+M-4 ACHsp& v
51902 1l ACHs 71 o} 46% zto] 75 ek, ol et 2 2t

3.1. Blower Door Test

Table 3. Summary of airtightness performance by case

Case ACHsy (1/h) ACH (1/h) ELA (cm®)
Case baseline 25.9 0.34 1272.0
Case A 173 0.27 737.0
Case A+tM&E 16.3 0.24 722.4
Case A+tM&E+M 14.0 0.18 601.2
30
25
46% decrease
20
o
Q15 4
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0 N
Case Baseline Case AFM&E Case A*M&E+M

Fig. 4. ACHso0 (air changes per hour at 50 Pa) measured by the
Blower door test for each airtightness improvement case
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3.2. Tracer Gas Method &3 2}
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Fig. 6. ACH measured under natural pressure conditions for each
airtightness improvement case

a) Architectural components 72 1%
b) Mechanical and Electrical components 8.2%
¢) Miscellaneous envelope leakage components 19-7%
0 2 4 6 8 10

Reduction in ACH,(1/h)

Fig. 5. ACHso reduction by component after airtightness improvements
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Fig. 8 Comparison of ACH between blower-door (ACHsy/20) and
tracer-gas methods before and after airtightness improvements.
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