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ABSTRACT: The purpose of this study is to suggest the effective ventilation strategies and
control methods that can minimize energy cost maintaining acceptable IAQ level in apartment
house. The effects of the air-cleaning and heat-recovery ventilation system on IAQ under
various operating conditions are investigated based on the experimental and CFD analyzed re-
sults. The results can be summarized as follows. (1) When a ventilator is not operated, the
concentration of several pollutants may highly show in the house even though environment-
friendly building materials are applied. Therefore, a mechanical ventilation system is required
to obtain proper ventilation. (2) The pollutant concentration is noticeably deceased under air-
cleaning/ventilation mode of air-clinic system, however, pollutant of kitchen is stagnant, be-
cause fresh air is not carried into the kitchen. (3) When air-clinic system is only equipped at
master bedroom and living room, the system does not effectively deliver fresh air throughout
the whole house, and then high pollutant concentration is obtained in each room. In contrast,
the average pollutant concentration meets the guideline when air-clinic system is installed at
each room. (4) The air-cleaning/ventilation mode significantly affects on room ventilation in
comparison with ventilation mode only.

Key words: IAQ(Indoor Air Quality, 2WF714d), CFD(Computational Fluid Dynamics, A4t
A8}, Ventilation system(¥71% %), Air-cleaning(F7133)
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Fig. 1 Layout of the ventilation system.
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Table 1 Air volume conditions (CMH) of air-cleaning & ventilation system (ACVS)

Living room Bed room 1 Bed room 2, 3

Case Kitchen ACVS ACVS ACVS Bathroom

hood |Ventil- | Air- | Ventil-| Air- | Ventil-| Air- fan

ation |cleaning| ation |[cleaning| ation |cleaning

Ventilation mode | SUPPly - 65 180 45 %0 25 60 -

only Exhaust|{ 290 65 180 45 90 25 60 -

ACVS+ Supply - 60 180 40 90 25 60 -

Kitchen hood Exhaust| 284 50 180 35 90 25 60 75

ACVS +Kitchen | Supply - 60 180 40 90 25 60 -

hood +Bathroom fah|Exhaust| 282 50 180 35 90 25 60 75
Table 2 Temperature conditions (C) AW 29Ed FE F LN ERAL ALty
= ol O, 5
Conditions Temperature ey dEH VOCs 84 T EFdS dAs
: = How, WEFEE Ad&AA HF v=EQ €AY

Outdoor air 113 R 2 -

Outdoor direct window 31 3% 006mg/m™h, WA R HF 2dED
Outdoor indirect window 6.4 °l ‘501::\}%\:]—51 Y 2d28L 06me/m’ hE
Floor (with heating) 26.0 A48 9 sEwad B 4L ARy
Ventilation inlet 239 olg} 7tAstY X, uid A, = 2E AMY F
Infiltration inlet —-11.3 THAARE AFos VYol EIF AAGA 9

VOCsE& AYRE AA 75858 A= g
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Table 3 CFD simulation case

Case 1 2 3 4 5 6 7 8 9 10
(ACH) o lanlon | o0n | @3] @32 | 10| 10| 00 | (00
Natural ventilation O
Kitchen hood O O O
Living rcom | Ventilation O O O O O O
Beﬂé‘\’;’én ! Air-cleaning O O O O
Bed room 2 | Ventilation O O
BedA(r;‘\’%“ 3 Air—cleaning O O
Bathroom fan O
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Concentration [ug/ m’] Temperature [ C]

Fig. 2 CFD results for each case (case 1-case 5).
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Fig. 3 CFD results for each case (case 6-case 10).
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Fig. 4 . Relation of indoor temperature and toluene concentration as ventilation system operation.
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Fig. 5 Comparison CFD with survey result.
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