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A Study of Natural Infiltration Phenomenon in Apartment Buildings

Chung Hyung Ho, Song Jun Won" Goo-Pyo Hong",' Cheol Yong Park",
Kim Jin Up"™, Yang Kyung Mo™™™*, Lee Bok Man"""**

ABSTRACT: An infiltration was realized as an important part of ventilation to change fresh
air with contaminated air in a house. In this study, it was measured the infiltration in new
apartment buildings according to Seasons, height etc. We measured the infiltration by using
tracer gas method and did for 24hours. To quantify the infiltration, Sulfur Hexafluoride(SFg)
gas was used. The Constant Concentration was conducted during experimental process and
the concentration of the gas was measured with a gas monitor.

In the results of the measurement, the infiltration were appeared over 0.6 ACH in winter and
about 0.2 ACH in summer and autumn. Also the infiltration were measured more highly at
high and low stories than middle stories in winter.

Key words: Infiltration (7)), Ventilation(3+7]), Tacer Gas Method(F%7}2=%),
Constant Concentration(€ 35 %=%H), ACH(Z7|3l%, F/h)
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[Fig. 2] Infiltration Results of Livg Room according to Seasons
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Table 1. Result of Infiltration

Season Site Date of Date of Size Infiltration(!/h)
Measurement | Completion | (Pyeong) High Middie Low Average
A (inchon) 05.07.27~29 | 05.07.15 33 0.09 0.14 0.14 0.13
8 (KimHae) 05.08.10~11 | 05.07.22 32 0.15 0.23 0.18 0.19
summer C_(Seoul 05.08.17~18 | 05.08.15 33 0.23 0.12 0.14 0.16
24 0.23 0.12 0.26 0.20
D (YangJu) 05.08.23~26 | 05.07.22 32 0.33 0.34 0.6 0.31
44 0.25 0.19 0.20 0.21
‘ . 16
E (llsan) 05.09.26~28 | 05.09.23 ig g'lé 812 I(-:)rr]osr 816
Autumn| F (SanBon) 05.09.28~30 | 05.09.30 3‘5‘ 8';; g'fg E"Sosr g';s
G (NamYangJu) | 05.10.12~14 | 05.10.31 23 8‘:; 8'?3 8'21 g'?‘;
H (DaeKu) 05.11.28~30 | 05.12.12 ;233 E"S(g g'gg ?';; g‘gg
Winter | (Ansan) 05.12.07~09 |  06.06 32 0.74 0.50 0.70 0.65
J (Seoul) 05.12.28~30 | 05.12.12 32 Error 0.83 0.88 0.86
K (Seoul) 06.01.03~06 | 05.12.20 32 g'gg 8'22 8'33 g'gg
pom, FAANHo] URrE FFIFU AAd 3 gom ol 7EAol A AlFE Aoz &
71FE EAsA A e Y Aez cEo, diA®E AUl FE7M e REE
SRS, & @l sl Bz 3749 A HolEe d9leg Ay .9 Lyt Am FAA
g A, F osEE FAs e Z+ Adiveic ¢l Aoz gAY ol FF AHALIA AT
Zy A& FATY Ad9 BAE AV FS YEd of & Ao w WA}
Aot}
4.2 =08 EFHI|gE
41 AFEY FHI|8E A FANA FA A5, TH5, ssAUE
Fig. 32 A7), F371, §37)d A & 24X 7k oA FHA ] Fold wE HUFFS
Aol 7S JeElAr}. sE 7o AR 3 Am Bttt sV 9 T AUl FobA

ke

A e FF JA71Ee 0.133/hol, 4 7Y ol g wiwrt oyt FHE7IY HALE A
e #H71Es Jedsic. sAdre £3e W A3l §Fo] HU|Fo] Ba FFol A

o
A7) o 0.28/h A=2A W53 A7 FY e oz 7ol AA vevdz & & F
TEXE Yel v 48715 H7 0.63)/ho] otk Table 1014 A& Aol FolE HolEE &
e 25 Bola 9rh. Table 1914 F47]4 HEol FFol AAHLE WA Fxss A
K8FL A7)1FFo] o 043/h ALR YA #x e T
0
O High & Middle B Low
E {2 fp--—---""=""""""—-~" - ~- - —-—----=-=--==
) I S i e
< SR
g N
£ € 0.6 f-----oo-moee oo
- 4
K] R
=
= 0.2 F-fee - - o T
ACo. BCo. CCo. DCo. ECo. FCo. GCo.|HCo. ICo. ICo. :
B Co. C Co. G Co. H Co.
Summer Autum Winter Summer Autumn Winter

Measurement Site Experimental Site

Fig. 3 Infiltration Results According to Seasons Fig. 4 Infiltration Results According to Elevation

- 947 -



[120 pyeong [ 30 pyeong M40 pyeong

Infiltration(ACH)

Infiltration(ACH)

Summer Autumn Winter

Site

Fig. 5 Infiltration Results According to Size

4.3 Hyd Folsg

iAol A F2 5348 Haee 30839
H 208 6Adlg 4049 oMU E 7 AR &
Aato] idAdle] tid A7)FS Fig. 59 YE}
W

A 7)ol A% DAFE= 245 370AIW, 329 3
MAD, 443 3HANNE FAHSt vlwgd Ay
209 89dl Bot 30930l #H7|Fol @A YEIR
i, 40383 ge oA ok E RS B F A

Z74710 &A% EALY FAME 3083 g9 40
FEd g SAAT. EARe 4% 303 A9 40
BYgdio A7)l 0.168/h=2 WA YERL, F
ALl 79 30%AHY 40987t 0.18/hAE
A JEtEoh

FA7E AHEY 2083 Buhes 3083
7t #7187 A YElsch.

Hygo] ARSTF H7|Fo] 0.18/bA=E =AY
g B3 E Jelid, ols EAZole AR

s

B OAAE AR F7%e Hsd 2Is
=

o
=l

29 de s 4 44
A= Fig. 60 YERASE
Aol A H71Fl
A ASEd, Adol A BEae JEo] WA
et des & F ok ol 4o A
of ula] A=Al Axm o HE NFHIF AA U
ovg 71§79 ofFo =¥ ¢ d¥dttn At
gt A7 HERAA A210] H71Fol =

3
o
S

c o STl AAdel W
=

FIRoom2 BRooml B Main Reom (1 LR./Kitchen M All

Summer Autwnn Winter

Site

Fig. 6 Infiltration Results According to Each Room

788 29 F v dddn.

4.5 A we2e| 7N - Hoix
AN BAPEe o

o A -8 ool vheh A7HE Av R
F2t719k FA7) A HAAY 2H 8L A st
e 21 A%,

solch A7)0

Aol WES dn 5%

oL

FN e I A7IFe] wiolnz Ws)
A wad 5 goy FA7de BES 41 5
A Azt d71Fel =4 dEha e &
F gt} 305% AL AL Wl A
o) glx 3035 & 0.158/hBE £& Eu 54T
A7 A Jdeldd. ol AA HEE 2oF
oM e FAy|FolA 7)Fe 5Fo] ¢ 4
go] & sEvta ATAT.

4.6 gaL P T

Sy FEAZ B Ho] ALREA ¥
Y FHE FFE AdE AL, A5 M
A7F Aol 2 Ao} | wE gl

day FFAdgE JA 16%5 oFtE FollA
A& 1450 AAsA, wags FAsA
e A 8 Fol a5 23 AAH
Adon, RAAE FFFH AU ¥ 22
z4g9c. BE7 S5 ssel v A
718g el ez A5 gt5& Hlus
Al S A

- 948 -



O First Day B Second Day

O : Opening
E 0.8 )
z C : Closing
£
£
g
=

#303 #305
Autumn Winter

Fig. 7 Infiltration Results According to Closing Fig. 8 Infiltration Results According to Extension
or Opening Door

HaYg 233 14035 8T} 20337 A7) o]
FE BEXE Holn 35S ¢4 & Utk Mg
2y AU A7l 7] Wil FF o9
A E Al SdatA] &2 Auety A7)
EXE ddsfor 3 3oz QA
5. 28

e Wrig 5Hd #% dF4e= 4
7], 71, @7 Z+z} 184t 54t E diAt
o A@sdey 1 Ax D}%ﬁr %E}

D #o% S34

£ Ad Az A%l o 0239 Az W%
& EE YW F4710E 063/ o4
2 ¢ % dt

3 Eold W71 Avuw FAAE 43

3 3ol FEEc F71Fo ¥ vehin
\3, A7 FE BTl Aol A,
s o

Z, k%ol xd FFo s ey,

4) HYd H7|FS AyEd FJgol A=
A71FLe ved 2¥E YehAY 0.13/h A
= AZSE 4+ Yy

5) Zr Adz AHr|ers asnd S
of F AVIHEG AMdol EA, Hado]

Infiltration(A CH)

O #1403 (Extension) H#203

o
@

=3
o

o
IS

=]
N

=3
o

Muin Room LR./Kitchen
Site

Balcony

7] @4e ARGz Hel B dFS
& HIrie ™
o Aol A Fg A7 o] FojHof T

derdT EE A71s AR, Fol,
wep gz dende Adxst o =8
2 FFTHd AL Zzé ks

T A 7IA @) AdRo i) ”Eo}“ o] 3
a3ch, obgel AUAAY eEER J%%*
Azds Svncs 84 A%E w2
ZRolq A7 AaAdolol & Ao

2
—10 o

W X g fo

oot mlo

1. ASHRAE Fundamental, 2001. "Tracer gas
measurements, , Chapter 26.26

2. H.T.Han, 1999 "Applications of tracer gas
method for ventilation experiments. ,
Procceding of Air- Conditioning and Refrig
—eration Engineering,, Vol.28 No.6, pp452-462

3. T.K.Ahn, 2005, "A Study on the calculation
of minimum required air change per hour
for apartment house. Korean Journal of AIK
Vol 21, No.12

- 949 -



