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The Study on the Renovation Method of Apartment House Ventilation
System for Reducing Indoor Air Contamination
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ABSTRACT: Recently, Indoor air quality (IAQ) is one of the most important problem in our
daily life of modern societies. Mechanical ventilation system is being recommended as an
effective method to improve IAQ in apartment houses. And then, in Korea, building industry
should install ventilation system in apartment house by the building construction code. In this
study, to improve IAQ caused by microbial and chemical contaminant such as bacteria and
TVOC, three types of mechanical ventilation system of apartment house including HRV were
simulated by multizone modeling. Simulation results suggest an appropriate and economical
renovation method of apartment house ventilation system for reducing indoor air contamination.

Key words: Bacteria(YiHAlTr), TVOC(E3 A #7]3¢E), Multizone modeling(BE]$ 2d#),
Apartment houses(#55H), HRV(H L34 #7]74)
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Fig. 1 Ventilation system of 3 different types
(RA : Return Air, SA : Supply Air).
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Fig. 2 Simulation model.
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Table 1 Airflow path of multizone model

Axr flow ) Leakage ,
path Location areal cit/m) Area(m’)
General 0.31 1.8
Balcony4~5 2.5
Balconyl~2 3.5
Door _ b5 —
Livingroom~ Balcony4 4.5
Livingroom ~ Balconyl 8
Front door 0.26 2.2
Room1l ~Balconyb 1.7
Room?2 ~Balcony3 1.1 1.8
Main room~ Balcony?2 3.4
Window | Ambt. ~Balcony3,5 067 1.8
Ambt, ~Balcony4 ' 2.2
Ambt. ~Balcony?2 3.4
072 P———
Ambt. ~Balconyl 7.4
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Table 2 Simulation condition{continuous running
for 24hour)

HRV Kitchen Bathroom
Supply Duct | Return Duct | Fan x 1EA| Fan x 2EA
(m'/h) (m'/h) (m'/h) (m'/h)
S 75
63.38 6.67 667
10 5
5 12.5
53.58 10 10
83.38 20 5
(0.7ACH) 10 5
43.48 13.33 13.33
20 10
10 20
33.38 16.7 16.7
30 10

Table 3 Kitchen and bathroom fan intermittent
running by operation schedule

Kitchen Fan ] Bathroom Fan
10m/h x 1 EA 10 m/h x 2EA
Running Running Running Running
Time Time Time Time
(Weekday) | (Weekend) | (Weekday) | (Weekend)

08:00~ 06:30~ 07:00~
07:00~ 08:30 07:30 08:00
07:30 12:00~
13:30~ 19:00~ 12:10
14:30 19:30

16:00~
0~ 16:10

o 1830~ | 22330~ _
19:30 23:30 22:00~
22:30
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Table 4 TVOC removal rate of ventilation

system (b)
TVOC removal rate(%)
583‘33 Fa?thf EA ngﬂ;r(.)zorEnA ﬁgi‘; %fgf; ggﬁ;
(m'/h) (m'/h) (m'/h)
83.38 0 0 86.88 19552 1 99.35
5 1.5 85.71 194.20 | 98.70
63.38 6.67 6.67 85.73194.18 | 98.68
10 ) 85.80 [ 94.10 { 98.64
5 12.5 85.16 { 93.79 | 98.36
53.38 10 10 35.15193.31 1 98.17
20 2 85.04 | 93.57 { 98.28
10 15 84.78 {93.27 | 97.93
43.38 13.33 13.33 84.60 [ 92.99 { 9781
20 10 34.32 192.44 | 97.49
10 20 84.77 |1 92.80 | 97.24
33.38 16.7 16.7 84.45 | 92.45 ] 97.14
30 10 83.87 1 91.28 | 96.50

Table 5 Number of bacteria at mainroom of

ventilation system (b)

Number of bacteria at mainroomf{cfu/m')

Air%lilzme Flfajt;d:{enl BFaz:;r}: 1’?(01; After | After | After
(/) (m/h) (m'/h) lhour | Shour | 6hour
83.38 0 0 141 | 249 | 282

5 75 152 | 296 | 358

63.38 6.67 6.67 153 | 296 | 358

10 5 153 | 296 | 358

- 5 125 158 | 322 | 405
53.38 10 10 158 | 322 | 405

20 5 158 | 322 | 405

10 15 154 | 302 | 368

43.38 13.33 1333 | 158 | 322 | 404

20 10 165 | 355 | 471

- 10 20 143 | 25 | 290
33.38 16.7 16.7 150 | 284 | 337

30 10 166 | 366 | 492
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