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A numerical Study for Improvement of Indoor Air Quality of Apartment House

Mol - Ysls - EXIS - BERT

Mi-Soo Shin, Hey-Suk Kim, Ji-Eun Hong, Dong-soon Jang T

ZLJ—T;H skl §]—7(:)1—L~o]-_1,}-

Department of Environmental Engineering, Chungnam National University

(200949 44 13¥ A4, 20099 6€¥ 30 A=)

ABSTRACT : This study has been made to execute a research in order to lead the improvement of indoor air quality, examining the
indoor ventilation characteristics by using a numerical analysis method. To this end an extensive parametric investigation are made
according to various external flow variables such as main wind direction and wind speed by season, building layout design, and
location of ventilators, etc. in Daedeok Techno Valley, one of large-scaled apartment in Daejeon. It is observed there was a
significant difference of main wind direction between summer and winter. The main wind direction in summer was a south wind,
and on the contrary the direction in winter is northnorthwest, which is similar to the average main wind direction for 10 years. One
of the important calculation results is that the change of wind direction causes a significant effect on the apartment ventilation by the
change of pressure difference around each complex of apartment. In case of favorable area of ventilation, the indoor ventilation rate
can meet 0.7 ACH from the standard value only with natural ventilation. On the contrary, in other area the value was much lower
than the standard value. If the calculation result applies to the design of layout apartment or placement of ventilators, it will be
greatly helpful to the energy saving because it can be parallel with the natural ventilation to help securing ventilation rate, not much
depending on the mechanical ventilation.

Key words : Indoor air quality, Natural ventilation, ACH, Numerical simulation
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Fig. 1. Numerical simulation process.
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Fig. 4. Calculation domain and Boundary condition of
residential land in Daedeok Techno Valley.
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2P| w2tPa) | (4P) | T | (i) | FEE Ax;  the grid size in the x; direction
22 10d 22 AP?EH 1.84 | -1.4 13.24 | A2 1.96 | 224 Axi  the grid size in the x; direction
(1998~2007)| APZl4 | -0.64 | -0.74 | 0.1 | B-1
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Fig. 11. Calculation of velocity vector and age of air(33 m? type).
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Table 3. A ventilation system of boundary condition (33 m? type)

g = Iz free area () GAZAE|F4X|H) AZUE7|24X|S) Hl 1
G o i 0.015 -0.64 Pa 1.84 Pa A=
& ¥ 8 XasI# /AN 0.018 - - *54E
Q] A H 24 AL 0.32 -0.74 Pa -1.4 Pa QR EA=A
O HHES ZHEI|F
@ = xR (EY)
e Ko (EA2)
HEE XtARTIF(ETL2)
Q@ AlAH 2H
@ 0|3FE AR IT(HY)
0IFEE XA |FUFH/AY)
0|52 XA |TUEHI)

(b) poor ventilation area(4P=0.1Pa)

Fig. 13. Calculation of velocity vector and age of air(59 m? type).
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Table 4. Natural ventilation capacity of 33 m? type
5 = Ap = 3.24Pa Ap =0.1Pa
c 7 @ 2 et G H @ 2 & @7 H
free area(m’) 0.013 0.018 0.31 0.013 0.018 0.31
FEREM /sec) -0.03 - 0.03 -0.0043 - 0.0043
Y HES(m/sec) 2.31 - 0.097 0.33 - 0.014
KSR /hr) -108 - 108 -15.48 - 15.48
Et71&m* /hr) 108 MICHAIZ () 93.9 k712’ /hr) 15.48 MICHAIZ(m*) 93.9
27|3|4(ACH) 1.15 B7|ds U 817|3|4(ACH) 0.16 |ds JIEETE
¥ XA Yol HsE AETHOIML WEMS LEMHCE -BsEe RYUEle ¥g oulstn, +28s REEHe Y2 2ol#
Table 5. A ventilation system of boundary condition (59 m* type)
- - free area dA=A dA=A
5t =2 H
¥ 5 Al () (87| 224X|%) 71249 =
BHEE ZA|TE sizt 0.015 - - REEE
&t 7 8 xHE7|7 Z4 0.021 - - ReE
HEE xieiE|1 7 2 0.012 - - RelE
HEE Xtesty|+ LIL2 0.012 -0.74 Pa -1.4 Pa QEZAEH
@ A & 2H} LA 0.36 -0.64 Pa 1.84 Pa QEZATH
@ F &8 XAS7|7 714 0.039 -0.64 Pa 1.84 Pa QEHAXHA
0|ZEE XIHE7|F ZA3 0.02 -0.74 Pa -1.4 Pa QEHAXHA
0|ZEE XIHET|F7 By 0.02 -0.74 Pa -1.4 Pa QEAAXHA
Table 6. Natural ventilation capacity of apartment house with each case
CHR{AICH AP MICHAIZ ) 71w’ /hr) £17|3|2(ACH) gs
APZ|ch 3.24 Pa 93.9 108 1.15 7|EE
33 m2 N ~=opx
S APE/A 0.1 Pa 93.9 15.5 0.17 IIEEUE
59 m2 APZ|CH 3.24 Pa 190.2 356.4 1.87 7|&EeE
APE[A 0.1 Pa 190.2 57.6 0.30 J|1EENE
33 m2 APZ|CH 1.68 Pa 93.9 54 0.58 7|&eE
o= 7|x APZ|A 0.04 Pa 93.9 6.5 0.07 J|1EE0UE
T 50 e APET 1.68 Pa 190.2 298.2 1.57 S
APZ[A 0.04 Pa 190.2 39.6 0.21 =SS
33 m2 APZ|CH 2.44 Pa 93.9 93.6 1.0 I|EUE
o= APE[A 0.03 Pa 93.9 7.2 0.08 J|1E20E
HeH 712 -
59 m2 APZ|LY 2.44 Pa 190.2 309.6 1.63 7|EoE
APZ|A 0.03 Pa 190.2 31 0.16 JEENE
* E7|84(ACH) : 0.7 OIAl 7|ERE
o 37]35]4=7} 0.7ACH oJsto|H F7FH o &2 714 3 Fo® F7t e gH7F Ha3dt Ao eyt
718 Waslof itk HE FEFY GASS VA4S W S4Eme B7]% BEL Fig 119 tebid
AL QAT O GEo whet viX] 58 st & S| 2 AL URRY 7F $USEst AdHos
HiR| e ALR7E Aol 714 2] glo] ApAghr] vke 7kt E YRR 7|Fedto] s dojutar, ¥iH
2 Ay 371AE §A% 4 9l Aew ekEr, 3718 BEME FAlehe o] Ajrom HA
Aol @2 33 m2 W] A9 Table 40 YeR} QlFo] b= A B 4 qlr)
Q- f-5 iAol wet 27|17 Sk Ao iR Sl
& 108 m3/hrolw, Al A4S 71= S =2 1,15 ACHO 2 3.2.2.59m g

71345 Zh=tt. o] 7IEolAl AAlEEAL Sl= 0.7 ACH
S A3sks SAE AAS|Te s SES ZAog UE
Sk wEE @77F Hergt A He] A Wi SR
15.48 m3/hrZ AHAIRLE 71202 0.16 ACHS] 37]3]
5 UeHY 7|24 AAS 9= 0.7 ACHS 23% 4=

At W4 59 m2 9] 49+ Fig. 129} Zo] 1 3712k
A4 9 o o]l Ue] FASH: Al Wej2A
5 greiate] wistel] wE R 3]3S Adsidct
Table 591 59 m2& AT o] $7]7 557 W AAZAL o}
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