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ABSTRACT

KEYW ORD

Purpose: Leakage of building envelope introduces unintended infiltration, heat and moisture into a building and 7| 2

affects building energy, indoor air quality and occupants comforts. The purpose of this study is to measure
airtightness of multi-family residential buildings with different structural systems. Method: Fan pressurization and

SaERE
IS

depressurization tests using a blower door was used to measure airtightness and air leakage of the buildings by KSL  Ajrtightness

ISO 9972. There are three differential structural types as bearing-wall (A-wall), flat-plate (B-Flat), and rahmen Flat-plate Structure
(C-B&C) in the same complex. The proposed four units of multi-family residential buildings were measured Rahmen Structure
airtightness and air leakage of building envelope. The four units were three ones accroding to differential structural

types and last one (C-B&C-1) installed with external wall (dry-cladding) systems on rahmen structure. Result: The
results of pressurization and depressurization tests show that the air leakage of A-wall was 3.5 ACH50 and one of
C-B&C-1 was 5.6 ACHS50. The air leakage of B-Flat and C-B&C were 4.25 ACH50 and 4.15 ACHS50, respectively.
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(a) Proposed buildings on bird’s eye view

(b) Wall structure (c) Flat-plate

Structure

(d) Rahmen
structure

Fig. 1. Structural Plan
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Table 1. Components of case study related with air-tightness
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Floor Unit

(B) Pictures of installation

Fig. 2. Exterior wall(dry-cladding) system

Bearing Wall (A-Wall) Flat-Plate (B-Flat) Rahmen (C-R) Rahmen-1 (C-R-1)

Story height 2,800mm 2,800mm 3,000mm 3,000mm

Architecture Interior wall Bearing wall (Stud Framed) Drywall | (Stud Framed) Drywall (Stud Framed) Drywall
Exterior wall Reinforced Concrete Reinforced Concrete Reinforced Concrete Dry-cladding system
. C01.101retetr , 24MPa
Structure ompressive strengt
Slab thickness 210mm 210mm 150mm 150mm
Pipe Path Downward installation with buried pipes in upper slab
MEP
Sleeve Sealing at joint
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Fig. 3. Pictures for measurement using Retrotec blower door

2) 7144 37 3

@© ACH50 (Air Changes per Hour at 50Pa)

Blower doorE o]-&ato] AW - ¢] AZHAE 50Pa2 THES
WG o5 HE YO & e GO 2 A 7] tieh &7]3]
T on|gtth 7184 5S i o2 vlwstr] 9lef ol A+t

A (Equivalent air Leakage Area, EqLA)
ELA9F EqLAE allF o] 242} 4Pa, 10Padd f Al == 53F
2 1rEAoR MasE Aol (4 2% 2.

p/1Ap,
Cp
A = FER7IHE = AT 1E (o]
Qr =dig o) gt W FHFESHsto] A=) [n'/s]
o =3719% [kg/m']
Apr= 3G A2} (4Pa & 10Pa) [Pa]
Cp = ¥7]1A% (discharge coefficient, Cp7} 0.60]H 2 2] 1]
29| A} AZQ|u| o] F7|HA O T2 Fo = 7

AT

A; =10000Q, (412)

KR

=
P R R e
of B3H4o] oF 40%7HA| = AR TH,

@ WSS 23 A 71%F (infiltration)

ACH50& AY] - ] &2} 50Pacl| Al 245 F7]2k] tish &
ZHe] A& e $7]8)45 ojujgie}, uhaba] ZpAt *HOM
o] H7]F(ACH)& A7317] SsiA, A9 71?—3& Ex=ol, =
g, BYA Lo At NS HESIT l%oﬂﬁ%
9.8~ 29.4 9ol A LSS AHstATH13).

ACH /1] ;fgg [@) A1 3)

S4H 02 WAdsE 200] AFEE, oA FH7pAY T}
A S vl Wt WA E 20T 2 FHE AHEdljof she

@ T2 =712 NL (Normalized Leakage)

S A& gAY FrHA o2 7|dAdS Yede A
oltt, FaAYHY7|%F (Effective annual average infiltration
rate)> ASTME779 E+= CGSB149.109] <] A& <]n] 7|WA&
Z43 o] NL& 2-85to] Aitst (2] 4)2 ZH[14]. ASHAE
Standard 1190 4+= NL9] 0 2 & 1094 9] 7532 F&3}
AL, 01792 AGH, 0.14n]5to]H B5H 5= A|AIste] B7t
4 Y= okl

ELA H .,
= ave - Al
NL =1000 < A, x [ HT] (4 4)
ELA,.. = 7Fda 739he] H a2571H 4 [ir]
Aﬂoar = %zé}\ﬂtﬂ H]’E}'Eﬂ;ﬁ‘] [m2]
H = 4EA 371 =ol, S [m]
H,  =7]%%°] [2.5m]

©Copyright Korea Institute of Ecological Architecture and Environment 83



A S o]-8-sto] 47]9] Aeol disl St %71 F2 Fig. 4.
o vrekh9let. 71 T} 7k o] A% At 10P
A 10PaZHA 02 AU - o] AAE %Mﬂrﬂ iﬂo} T, 60Pa

oA 10Pa¥] 7441717 28] Z7oto] BRZhS viehd Ao,

e e A - 9 FEAE g9re %lii ehfol e,

71F0] B =9 o r Bttt &, HAT X AT 17H
Al S0Pac o 71 S] B 474 i/, AL 3

© —433 m'/h o 2 YeErstth ZF At 50Pag [LH_/] 7}0}&447}0}
ol TFe AmEH FEEFE Aldis 559 nf/h, -596 m'/ho]
o}, gl Al 9] 50Pad mi+= 533 m'/h, =598 m’/ho] L, 4] 9]
A Ago] Az)E 2 Al 826 n'/h, 797 m'/h 2 UEt
et

Fig. 3.2 A A, HAZZ Af(A-Wal)7} AU - 9] o

oA 714 wre e7)ke] Bug ey 3 glom, el 7 x %
CEREN DRl m1 FARH o2 gL w1 e
&g &4 olet. FRWT 20 el T2 Al A o] wld B
—E—UrEhHJ_‘ilQHHTOL TFE7F 7]l ZF A et 120 /h
BA Ureketch

Wi

27
7
5

R

1000
800

* A-Wall
A B-Flat
600 ‘X C-B&C - -3
400 |---mCBECA ... . BT
1 e
0
400 f----og--
-£00 xx L, . UV N S e I
-800
-1000

e

Leakage Airflow [m'/h]
% o

-60-50-40-30-20-10 0 10 20 30 40 50 60
Pressure Difference [Pa]

Fig. 4. Leakage airflow rate and pressure difference data
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Table 2. Pressure exponent by measurement

Pressure exponent, n
Pressurization 0.63
A-Wall
Depressurization 0.62
Pressurization 0.60
B-Flat
Depressurization 0.63
Pressurization 0.58
C-B&C
Depressurization 0.63
Pressurization 0.58
C-B&C-1
Depressurization 0.58
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Table 3. ELA and EqLA by structural types

A-Wall | B-Flat | C-B&C | C-B&C-1
LA P 103.7 1332 131.4 204.9
(an) DP 934 1314 129.1 196.9
Bea | P 191.7 2388 2326 362.0
(e DP 173.6 2418 2385 348.4

* P: Pressurization, DP: Depressurization
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