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ABSTRACT: Ventilation system is being recommended as an effective tool to improve indoor
air quality (IAQ) in apartment houses. Recently, in Korea, apartment house suppliers must
establish ventilation system in apartment houses in law. In this study, improvement of IAQ
by establishing mechanical ventilation system at apartment house was investigated by mock-
up test. Seven apartment houses were arranged for the test and improvement of IAQ was

examined under the various conditions of ventilation rates, ventilator type and duct works.
The results of this study show that IAQ in the test houses which were established mechani-
cal ventilation system was improved about from 30% to 40% compared with IAQ in the
apartment house which was not established ventilation system. However, there were no ap-
parent concentration differences between the cases of changing ventilation rates, ventilator

types and ductworks.
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Table 1 Briefs of test houses

Adie 1A5Y 2~5%4d X8 9F 74d4E
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g upgrgd 7AW F 1) Adie @738
AX3tA g2 blank Adi(e]3d}, #71FX wAMA
A)RA, olF AREH nmr|Fo] He A
dojct. 71X e gl Fe wE AuFa A
Aadg AES7] 98 Ad Zg¢y @713FH9
713548 033/h, 053/h R 083/he] 384
2 ARFY BE) #oFA F54 @E HolE
n@er] g3 B3 053/hE 7|Feg A
d 2@y, 89 ¥y € ZfYy #UBAE
AXE Adg FALAYG =3 4EHYY e
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Table 2 Ventilator and ductwork

Contents Conditions Contents Ventilator and ductwork
Site Gyeonggi-do . /.:au\:”
Area type 32 pyung vmmawf I8 £ 1
Floor 2th~5th floor Total heat |Femssmsd fgfit ’ B
Type ACH Ductwork exchanger =5 § ; whflon g4~ w A
No heat and - || R B
exc?h eaer _ _ sensible heat|feg-e} by |
o exchanger . g Celling
(NH) ( stan d ar d) ,,':." A PO Spiral duct
Total heat . | o —. _
exchanger | 0.3 Standard A e e el
(TH : 0.3)
Total heat . Ventilator i)
exchanger | 0.5 Standard Tl += (El‘
(TH : 0.5) Total heat g ui‘,'{',;i'—. o )< % J% ><
Ventilator | Total heat . exchanger im “'“ ) )...w' \ o A
e | o 03] St G ol R
. C Y room ot I | — Calling
Sensible heat . SA & RA) Rl B ?' 1... asmral duct
exchanger | 0.5 Standard L,
(SH : 05) e s
Total heat . _emin | v
exchanger | 0.5 Indéxxdxézal}{zom /;E;g.\’
(THIR : 0.5) Ventilator =P
. AR = .:.zl 1 Ui <
Alternating Individual room ErE g )< -
current type | 0.5 & RA i e 1 8 - .
C : 05) SA - ;sn_u 108h| » ok e "
(A : Alternating 5, Py R e
Temperature 20C (Ondol system) current type [fepea ; 79
o A home humidifier H 1 .. Celina
Humidity (no adjusting humidity) w 1A e Selal duct
* Ductwork of the standard type is same with i ,§?£'=

the standard type in Table 2.




204

7184 053 /M) HEE 712834 Zd F - o)
71g ez A

54 A AFds ¥, dHsrF FEd
FEE PAE AdE A71FY Aolg &Ud)
A 3% F AdE A3t A/NFES FH3
Aot A71FL SFe® AMR® dA FEHeE
AR89 e, F42Ad4E NH(871%3] w4dX)
A7t 0.758)/h, ‘TH: 05 (HEnEY, #73+
053/h) Ad7t 0653/h2A 013/he] AolE
vebdeh 0.13/he A7 Aole FAE + 9
£ A=Y AL Fo] ol o} & A AT
Ed@ 22E A 43, ¥ AUFrA
327 dg 23] ez FEIAT I
NN &R Fole @713A F-uZlFge dg

=

=

TABE AA8te Add € z 449 F -7
o] ARX ¢ RHHEEF WlY) dFAY N=EES
2384

olgtEe HUls RY#HE 71EsY AL
& 20CT2 fA=E 51, 713§ 7te7] 1d
& Adel Ax3zld stadtdth @713 E 7HF
g AS, ML Y 1dEs AW A=
50%¢] ol2x] R, 1AUAAN 7] 1dE
AgElE o] b AHgAdEels #dEE o,
1de 7hgr e dX3tn 7hs3S Fd'd 2%
Fo] 7HEstd T

87132 2 HEAMA Hadd 4EALX 2gd
Z+z} Table 29} Fig.1d] Yebdd, A9 2@y
(871815 033)/h, 053)/h, 08%)/h) ¥ ¥E =
Yo dEWAL 7 Ao FE ZH 43R4 F
7] AFAE Atz A3H dF A Ex
Axed w7l AFAE 144 AMdXse, £ 4T

2N4E - ZEA

Fig. 1 Ductwork in a test apartment house.
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Table 3 Measurement conditions

Contents

Conditions

Duration

Dec. 15. 2005~Feb. 28. 2006

Measurement conditions

- Ventilator OFF : always ON+OFF on the sampling day
- Ventilator ON : always ON+ON on the sampling day

Table 4 Measurement schedule

~ 2005 2006

Conditions Mo e T 2/19 [12/23 | 12/26 | 12/29 | 1/2 | 1/12 | 1/20 | 2/2 | 2/10 | 2/16 | 2/24 | 2/28
ON O O O O O O
OFF O O O O O O O
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Fig. 2 Time series HCHO concentration (ven-
tilator off).
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Fig. 3 Time series HCHO concentration (ven-
tilator on).
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Fig. 4 Time series toluene concentration (ven—
tilator off).

4000
———OA -E-NH -—TH:03 ——TH: 0.5
{-.-TH 108 ~&=-SH:0.5 -9—-AC:0.5 =0—THIR : 0.5

3500

Toluene concentration (ug /of')

05/12/15  0s/1226 06112 06/1120  0672/10  06/224 0612128
Date

Fig. 5 Time series toluene concentration (ven-
tilator on).
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Fig. 6 Comparison of HCHO concentration by
the change of ventilation rates (ventila—
tor off, dimensionless).
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Fig. 7 Comparison of HCHO concentration by
the change of ventilation rates (ventila-
tor on, dimensionless).
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Fig. 8 Comparison of toluene concentration by
the change of ventilation rates (ventila~
tor off, dimensionless).
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Fig. 9 Comparison of toluene concentration by
the change of ventilation rates (ventila-
tor on, dimensionless).
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Fig. 10 Comparison of HCHO concentration
by the change of heat exchanger type
(ventilator off, dimensionless).
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Fig. 11 Comparison of HCHO concentration
by the change of heat exchanger type
(ventilator on, dimensionless).
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Fig. 12 Comparison of toluene concentration
by the change of heat exchanger type
(ventilator off, dimensionless).
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Fig. 13 Comparison of toluene concentration
by the change of heat exchanger type
(ventilator on, dimensionless).
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Fig. 14 Comparison of HCHO concentration by
the change of ductwork (ventilator off,

dimensionless).
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Fig. 15 Comparison of HCHO concentration by
the change of ductwork (ventilator on,
dimensionless).
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Fig. 16 Comparison of toluene concentration by
the change of ductwork (ventilator off,
dimensionless).
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Fig. 17 Comparison of toluene concentration by
the change of ductwork (ventilator on,
dimensionless).
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g3 A Jehiz ged.

(3) - ¥i7] qERHY g ATria A

Table 5 Noise level

Type Living room (dB(A))| Bed room (dB(A))
Total heat exchanger (0.3 ACH) 353 319
Total heat exchanger (0.5 ACH) 352 31.1
Total heat exchanger (0.8 ACH) 326 283
Sensible heat exchanger (0.5 ACH) 418 39.0
Alternating current type (0.5 ACH) 383 30.7
Total heat exchanger (0.5 ACH, Individual room SA & RA) 345 34.1
Background noise 186 20.0




FEFEL W1AA e AT AdAT A FLAYAT 211

AdE 4 A F w7 B4el & 4 J7] - FW
ul7] A v VOC 3= AZEAZ 10
% & Aoz eyt

(4) B71Fx AXAdEe AT 9754 E
A% EZ|TE AXE ol Jdey, g2 =
HEZE A % BEJ o Aow AR
g

(B) 2% &2AFAIAE dBEE 40dB(A) 018
&g vedo] 71EXE gEa .

F 7

E d7e 3449 FaS AF T
Y AUWEr1d AN AL FFEAT 4@
o2 FYHAJEUT BAR AHEA FAH=H
Yo

itngd
1. Lee, J.]J., Lee, J.H. and Lee, S.M., 2005,

IAQ field survey in an apartment housing
equipped for heat recovery ventilation sys-

tem with air cleaning function, Korean Jour-
nal of Air-Conditioning and Refrigeration
Engineering, Vol. 17, No. 6, pp. 688-693.

. Ying, Y.U., 2000 The conversion of for-

maldehyde concentration according to the
change of temperature and humidity, Semi-
naries of Technical Papers of Annual Meet-
ing Architectural Institute of Japan.

. Study on the determination of standards

test method for indoor air quality, Korea In-
stitute of Construction Technology, 2004. 2.

. KS B 6879 Heat recovery ventilators, Korean

Standards Association, 2003. 12. 30.

. Indoor air quality official test method, Mini-

stry of Environment, 2004. 6.

. Indoor air quality management method of

the multiplex facilities, Ministry of Environ-
ment, 2004. 5.

. The rule about equipment standards of build-

ings, Ministry of Construction & Transpor-
tation, 2006. 2.



