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The measurement study on the airtightness of dwellings

based on the passive design

of ef 7 25 g

Lee, Tae-Goo Yun, Doo-Young

Abstract

Today, the world energy consumption in buildings occupies more than 30%. In our country, the energy

consumption in buildings also occupies 25% of the entire national energy consumption. With the increasing

demand of energy saving in architectural fields, there is a more interest in low—energy construction. For these

low-energy housings, our country is planning to apply the energy-saving design standards at the level of
passive houses in 2017. However, there is still a limitation in energy saving only with the standards on the

performance of envelope in buildings. This means that unless a building is airtight even though it was

well-insulated, cooling and heating energy consumption will increase due to the infiltration and leakage.

Therefore, this study aims to make a comparative analysis of airtight performance by conducting a blower

door test on the housings applied with passive designs, analyze the reasons why most houses fall short of

the airtightness standards, and complement the airtightness problems in the inadequate parts of the buildings

in order to save building energy.
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Test Results at 50 Pascals:
V50: Airflow (cfm) 122 (+/-0.2%)
n50: Air Changes per Hour (1/h) 0.46
w50: cfmm? cfmm? 059
q50: cfmm? cfmm? 0.31

73.1 cm? ( +/- 1.4 %) Canadian EqLA @ 10 Pa or 0.18 cm*m? Surface Area
36.6 cm? (+/-2.2 %) LBLELA @ 4 Pa or 0.09 cm?m? Surface Area

Air Flow Coefficient (Cenv) = 7.5 ( +/- 3.3 %)
Air Leakage Coefficient (CL) = 7.4 ( +/-3.3 %)
Exponent (n) = 0.715 ( +/- 0.008 )

Correlation Coefficient = 0.99945

Leakage Areas:

Building Leakage Curve:

Test Standard: EN 13829 Test Mode: Depressurization
Type of Test Method: Regulation complied with:
Equipment: Model 3 (230V) Minneapolis Blower Door
Inside Temperature: 22°C Volume: 455 m*
Outside Temperature: 25°C Surface Area: 399 m?
Barometric Pressure: 101325 Pa Floor Area: 206 m?
Wind Class: 2 Light Breeze Uncertainty of
Building Wind Exposure:  Partly Exposed Building Building Dimensions: 1%
Type of Heating: Year of Construction: 2011
Type of Air Conditioning:
Type of Ventilation: None
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Test Results at 50 Pascals:
V/50: Airflow (cfm) 278 (+/-0.5 %)
n50: Air Changes per Hour (1/h)  1.28
w50: cfmm? cfmm? 2.06
q50: cfmm? cfmm? 0.63

206.3 cm? ( +/- 2.8 %) Canadian EqQLA @ 10 Pa or 0.47 cm?/m? Surface Area
116.7 cm? ( +/- 4.3 %) LBL ELA @ 4 Pa or 0.27 cm?*m? Surface Area

Air Flow Coefficient (Cenv) = 28.5 ( +/- 6.7 %)
Air Leakage Coefficient (CL) = 28.5 (+/- 6.7 %)
Exponent (n) = 0.582 ( +/- 0.017)

Correlation Coefficient = 0.99663

Leakage Areas:

Building Leakage Curve:

Test Standard: EN 13829 Test Mode: Depressurization
Type of Test Method: Regulation complied with:

Equipment: Model 3 (230V) Minneapolis Blower Door

Inside Temperature: 24°C Volume: 370 m*
Outside Temperature: 2°C Surface Area: 440 m?
Barometric Pressure: 101325 Pa Floor Area: 135 m?
Wind Class: 0 Calm Uncertainty of

Building Wind Exposure:  Highly Protected Building ~ Building Dimensions: 1%
Type of Heating: Year of Construction: 2010
Type of Air Conditioning:

Type of Ventilation: None
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Test Results at 50 Pascals:

V50: Airflow (cfm)

n50: Air Changes per Hour (1/h) 1
3 1

W50: cfmm? cfmm
q50: cfmm? cfmm=

Leakage Areas:
Building Leakage Curve:

Test Standard:

Type of Test Method:
Equipment:

186 (+/-0.2 %)
22

87

0.86

124.3 cm? ( +/- 0.9 %) Canadian EqLA @ 10 Pa or 0.58 cm?m? Surface Area
66.3 cm? ( +/- 1.4 %) LBL ELA@ 4 Pa or 0.31 cm?m? Surface Area

Air Flow Coefficient (Cenv) = 14.8 ( +- 2.2 %)
Air Leakage Coefficient (CL) = 14.8 ( +/-2.2 %)
Exponent (n) = 0.647 ( +/- 0.006 )
Correlation Coefficient = 0.99971
EN 13829 Test Mode:

Regulation complied with:
Model 3 (230V) Minneapolis Blower Door

Depressurization

Inside Temperature:
Outside Temperature:
Barometric Pressure.
Wind Class:

Building Wind Exposure:
Type of Heating:

Type of Air Conditioning:
Type of Ventilation:
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Test Results at 50 Pascals:
V50: Airflow (cfm) 222 (+-1.5%)
n50: Air Changes per Hour (1/h) 0.71
w50: cfmm? cfmm? 1.39
50: cfmm* cfmm? 0.39

161.2 cm? ( +/- 7.8 %) Canadian EqLA @ 10 Pa or 0.28 cm*m? Surface Area
90.1 cm? ( +/- 12.1 %) LBLELA @ 4 Pa or 0.16 cm*m? Surface Area

Air Flow Coefficient (Cenv) = 21.0 (+/- 18.7 %)
Air Leakage Coefficient (CL) = 21.6 (+/- 18.7 %)
Exponent (n) = 0.596 ( +/- 0.048 )

Correlation Coefficient = 0.97540

Leakage Areas:

Building Leakage Curve:

19°C Volume: 258 m*
22°C Surface Area 216 m*
101325 Pa Floor Area: 11 m®
2 Light Breeze Uncertainty of

Partly Exposed Building

None

Building Dimensions:
Year of Construction:

1%

a2l 3-5. ALT-3 Test Results at 50 Pascals(7| 2 M sx%|)
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Test Standard: EN 13829 Test Mode: Depressurization
Type of Test Method: Regulation complied with:

Equipment: Model 3 (230V) Minneapolis Blower Door

Inside Temperature: 18°C Volume: 530 m?
Outside Temperature: 2*¢ Surface Area 568 m*
Barometric Pressure: 101325 Pa Floor Area: 160 m?
Wind Class: 2 Light Breeze Uncertainty of

Building Wind Exposure:  Highly Exposed Building Building Dimensions: 0.15%
Type of Heating: Year of Construction: 2012

Type of Air Conditioning:
Type of Ventilation:

None

a7 3-7. ALT-4 Test Results at 50 Pascals(?|

LM EXR)



ol el 7 £-7-3

ALTA4+= AU-9Fe &% 20|77} 16CE w2 Aol &
wgon AUAe 54 A% 5 AAuees 7)El
oF7t Batghe £AE ®olE 07162 A H A

Fanel AT AN EAE HANA WA, B
wol 4 A 5o AFHRAN A TAHE AL
WA S QA ED BE IR BIEE FE: o
mate] Wio) AANAAT AAAH FHe AU B
Zow Yolst F B Aoz wAHAL

3442

<E 39> 24 o FUse WAL £l
e Roln

39 5H oja 5 J|AMs
ACH 50 9
CFM509 | ACHS0 | ——— 2 | BaLA
N10) (crt/m’)

ALT-1 122 046 0.023 0.18

ALT 2 278 128 0.064 047

ALT-3 186 122 0.061 058

ALT 4 222 071 0035 0.28

Egojxo H2E Z
T HME Y8 dury o iél%% ¥l
ACH50, EqLAE Z} AZddelA =&Este] <& 3-9>
EE A=

=
o A B S 2 T el v
2 T a7 16.4h’1°ﬂ H]ffH IOHH 01’2}4 —r-rd
1B SE Heola 9lom, Autkel R-20009] 157" 71
°] ASHRAE Standard 119-1988¢] 7|5 &2
WwatRE W A~BAtole] VAT TIES FF
2 U Aleate] FolE &rlthd siA R

[e]
o] =g Ao=m Holt

AN
E)

o

H

—lu:

8) CFM(cubic feet per minute) : A% ‘—H
7etste] +50Pas frAIgH AdEolA FFVE
TFE P/ min(cFm) 8] G E UrEWd A
9) A7 : 10PacllA HAsE= 7%
A gke A9je 4
10) N(H71& w4 ¢ , ,
Al ol w2 7]Eo] met MEA Y dukg o s 208 Ve

2 At

rrd

ZIHE2EE B3 A FEHE59 =A4E 7jddSES 1)
=ro] ASHRAE Standard 119-1988(Air Leakage Performance
for Detached Single Family Residantial Building , 1998)¢]
THOE Uyo &elstr] fsiAe A (D& ol&ste] A

5
9 ¥+ A7) WA (Normalized Leakage Area)?l Ln<
:I.L

Shal ge <3 3-10>9 HYgAA AE AV s FS 10T
Az TR BT 5 Tkl
L, H 3
L, = 1000—(—)" 21 (1)
n " ( Ho) 2]
L, : % 37 94w
L &% A7 a4 (m)
(AU +3EA 4Pa AEHllA AEY FLI 7
$g e wmze] W)
H,: 1% 71% &°] 25m
H : AE%=°(m)
A g E A (')
E 3-10. ASHRAE Standard 119-1988 #7|&& H|1®
4 Ln Zd Ln ACH50 A7 H
0 0.10 1 A
0.10 0.14 2 B
0.14 0.20 3 C
0.20 0.28 5 D
0.28 0.40 7 E
0.40 0.57 10 F
0.57 0.80 14 G
0.80 1.13 20 H
1.13 1.60 27 I
1.60 - - J
/—ALT 4
ALT-2
T
ALT-3
T
/—ALT1
- Sweden -l
- Canada .,
| ”"::‘_::7“ =1
~~~~~~ . US.A—‘(ASHREA Standard)
O & 1 = 2 £ 4°
ACH @ 50pa
a8 3-9. E™dolEel 22 7= vl

1D 49, 33AE 71945 FIe AT AP A A7, 19l

)8l ?51.—, A= pp21~22, 2011.08

S

Journal of the KIEAE Vol. 13, No. 2 2013. 4



TTTHE O OTHTPSME RARMT Ao g
T, M B RN SbT WK S i T o N L T o = —
B P SRAEET WRgok ThE 2 oBTY £ ¥ zoTe 4
P 2V LY. p PR RE O RH P mowm 8 X W o Ly S R
By MY BPhNa pE =P o b Ty 2L =TTk v T oomg
m 5 — o — 0 il ~ T T - T : —
Co 2 £L5ETE T ST RO% T Mg Ny REE T oM s g
o =T 2T+ FHwIFET Tagp PTOT R mop e ¥oew Tg
lmpe S S« Tw pEEes e 0~ % & x T Pgh =T B OTE B
TmmH VT wmeE vmar P A Hpd < e w w R OFW
N I - o W T TE i W % = % = R
= Sl S AR — = i = ok o r 1amﬂ X N o = Al ~ = T X
7]1m_|iﬂ|T,AﬂoM o o B o) pj oMo oz Pﬂe@r._ﬁ,loT e 2 ok = T
T o ey = o = ol ) w — (S — o o O mg = o/ RO or
e e Iy ET 2T F I NI T N W o e ® N % Pomd T
XN M < 9 < o T =g A2 o w0 o o X i AR Mo o o g
R TR - TEdZs 72 Ba¥lda z3Zwmac W oL SFE =T
S wEiHTSE e L¥eal Gac FRIITseTe~w T Fom oo LT
%%ﬁﬂqamA%E% Koo N MM AN e G g 59 g wEwd¥ by
T =~ N oo N ol mo BK R < o o B X _ = = o X
T LR B w5l ETBrac Pl g aokT @z i Bl
do g o o MR S T I ull : I3 cwLF N
RN m P RT IR T g x BT g B4 D RGN Uy h F S il
T ro Nk AR N g B X o oo — %uoﬁamﬂe,.?ﬂw] = G+ R N F g aF
%mamgbc%m.H%LAES?XUO%?%HMQ%]% el S S A = TER® AT
Ry I N s P Ry T b bEnTa L wTE o N N A
~ N~ L ~o S oo — q T R T OF R X TN g =y % o X il gjo
X I GO T B, e T - i e e KON - R o} T
dlﬂm@ﬂaﬁaﬂ%wnAm_ﬂmbfiﬂdlﬁuﬂu Moﬂﬂmabtiﬂ.m%ulﬂzxﬂom]rﬁ; U%ﬁﬁmaﬂw er‘_ ﬂﬂmﬂﬂd.zﬁ _@vmm
O 7 _ - -~ o - ey S~y N N N H T B — = e = ? R of
o N T R oo o = R T o ==~ D < S T N2 X j DS %
N%ﬂﬂ@wwﬂL%M@Zﬂﬁcﬂ_maHTAHZWM4WﬂWMWﬂO_EUﬂEﬂM%?Wﬁﬁ T oo M‘NMJ&@MH@M
=T 5 T 3 ~ =z o o X ool B KM Jo N RN W = Lo an =T
IR P EEFT NN W T d e T N o mo@nxnﬁmﬂzrmﬁ_m% %oﬂn paliealea e IS
— [N o
T T =
o ™o T oo N~ = =1
[ ol o NN w5 o ) oxe
75 aP Flec|xlojo| DXz M émﬂawkzw w
I & FOT g R T ddime® ™
ok 3T ELydf SITECY ;
T Lm R N oy g EHEeR S we o] = .
— S mpw D= (O] W M ms o HEF oW E: %er
T 2 it ol N S = o o T RS I o N
AR A = | LT Wy N o T O g yp T R S
ﬂ;ﬂLeloﬂloﬂ ﬂﬂmbz_xOxx ol G Zowa?ﬂHWMlﬁﬁ b = A
™ gl oy N I = R ﬂ%ﬂm.@u " K omo Mo = A o 8 o ma =
TR S S T or wEERFEE X E S 20 o
/\Lt;‘zT w) % = ﬁ%x O x| x zTﬂ.Tﬂ%n HTMMO,DI.QML 9;“__ WTq\._mloE o+ = u___w L Mmmu
%H%m&drm m | T w0 X aﬁma%maimr_%meﬂb_oauﬂ 5 kT
= A — E T T R
- P S T A B JMwﬁruexi il B
ﬂAMﬂﬁmﬂAT w2 lo|x|o|o wo W %Voﬁeaﬁzo%meﬁoAuﬂdﬂﬂoW % iioow _E
= T g o + zoMmﬂ _iwuﬂo_zﬂlurmai %}% WW R » N
Lo o ¥ L I mﬂbwwﬂo#ﬂﬂi 3 Ch R g
w5 = Eoz o 20 g0 st | 0 s W R o s o o) o) 10 = T - ay R 4 o= KIr
TR e 700000 MRV IO R RN =y g, =
N H oo o= O W — o) W 2y EROgE AR E
M”,Ein\wiﬁ ROl oy | x|olofo %ﬂuu%ﬁmﬁ%mwg.ﬂrmm%i%wrﬂgm% R s T
L < o — —
WMQ&%% ! u%ﬂ_@%Aﬂaﬁma%%EmaW%m%ﬁa >
) o — | = t il = — s
é&cuﬂ%aé 7 alels] A FTH TR BN S PR TR W
X H ool o | || & Ooomem P o lgs Ma S
SN I o] TR DO =l = o il o W
— To = =) T [ B
oo w M Veddadxerae <l r it T xR
3Em| o oV K = Tl wxﬂlmﬂﬂﬂﬂw L._l/u
N} <

B

=

[e)

=

=

.13, No. 2 2013. 4

o] ®| 2~ E (Blower Door Test)

-y
a

e



A, 1Y, wad FEe) Ugse] B 4gH a7
=

St A e S A 715513 =73, vol.3 no.3, 2003

gt e ol L %] 8t 3] =13 vol.25 no.4, 2005. 12
R CECI B

=
27 i, feaEes =24 970, vol27 nos, 2011

7. 5FE 9 49, TAAY dE5FEH] VAT ASF AT, g
e ol %83 =3 vol.28 no.5, 2008. 10

8 olsE, FETHY 7IEAdT H/F L duA dam 4,
St g kol Y x18H3] =%, vol.15 no.3, 1995

9. 4%, 7|& FETYY JAEy FE ouyx 25F vl
A, A AEE3] =EF volll nod, 2011. 08

S0(™)eAE 20134 28 28

T=HUAXE (12D 201349 48 1L

AN EH LK 2013H 48 11

20

Journal of the KIEAE Vol.

13, No. 2 2013. 4



