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Abstract The purpose of this study was to confirm the effects of flush-out in the reduction of formaldehyde concentration
in newly built residential buildings. The field measurements were conducted on two complexes of multi-residential
buildings which are located in the suburban area of Seoul. About eight samples of residential buildings were selected
to measure the changes in formaldehyde concentrations after flush-out from the two apartment complexes. The concentration
of formaldehyde was measured using DNPH cartridge and HPLC. From the results of the field measurements, it was
established that indoor formaldehyde concentration decreases 27.6~54.2% in the samples after flush-out. The number
of days that the flush-out were conducted was noted to have no significant influence on the reduction rate of formaldehyde
concentration when the flush-out continued more than 7 days. The comparison with Bake-out showed that flush-out
also can reduce formaldehyde in newly built buildings as same levels of it.
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Table 1 Physical properties of the sample apartments

Sample Complex Built year Floors/Top Area[m?] Volume[m?] [ Aégt 1§tht2(e)s;a]
A 2/23 84.9 195.2 -
B 3/23 84.9 195.2 -
C 2/23 84.9 195.2 -
D Al 2016 2/23 84.9 195.2 -
E 3/23 84.9 195.2 -
F 4/25 102.3 2354 3.7
G 11/25 102.3 235.4 3.4
H A2 2017 5/25 81.0 186.3 2.5
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Fig. 1 Floor plan and Flush-out methods.
Table 2 Methods and materials of the field experiments
Parameters Device Interval/Sampling
Outdoor Temperature Relative humidity Thermal recorder TR-71UI 10 min
Temperature Relative humidity Data recorder MCH-383SD 10 min
Indoor SIBATA Mini Pump
F Ideh ’ Th i
ormaldehyde DNPH  Cartridge, HPLC ree times
Air flow Flow rate Capture Hood G200d 1 time
Airtightness Air Change per Hour Model 3 Blower Door 1 time
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Table 3 Flush-out methods in the samples

Sample A B C D E F G H
Using fan None  Supply fan Range hood Prototype  Prototype None  Supply fan Prototype
Air flow rate [m3/h] 0.0 136.6 175.6 97.6 195.2 0.0 124 193.7
Air change rate [1/h] 0.0 0.7 0.9 0.5 1.0 0.0 0.5 1.0
Number of days [day] 0.0 10.4 14.5 14.5 7.0 0.0 13.8 7.0
Total outdoor air [m?] 0.0 33,960 61,094 33,960 33,960 0.0 40,948 32,420
Flush-out volume [m3/m?] 0.0 400 710 400 400 0.0 400 400
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Fig. 2 Temperature and relative humidity in indoor and outdoor.
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Fig. 3 Formaldehyde concentration in the samples before Fig. 4 Reduction rate of formaldehyde after flushing out
the flush-out. in the samples.
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