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A Study on a Proper Reduction Process of Indoor Air Pollutants in
Newly-Constructed Multi-Family Houses
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ABSTRACT: The purpose of this study is to investigate actual air quality in newly-con-
structed multi-family houses and to improve Indoor Air Quality (IAQ). The field measurement
was conducted in four different newly-constructed multi-family house complexes in Seoul and
one existing multi-family house complex in Kyong-gi province. The result of the measure—
ment shows that indoor concentrations of Formaldehyde and TVOC in newly-constructed
multi-family houses are much higher than the foreign standards. To establish a proper pro-
cess for reducing indoor air pollutants, various experiments have been conducted; application
of natural materials, bake-out practice, closure of all openings without ventilation, and use of
mechanical ventilation system. The result indicates that three practices (natural materials, bake—
out, mechanical ventilation) can reduce the level of indoor air pollutants almost in half during
the experiments. However, each practice has its limitation and is insufficient to satisfy [IAQ
standards. Therefore, the study proposes a proper reduction process of indoor air pollutants
which combines four different practices in time sequence.

Key words: Multi-family houses(#-%5%}), Formaldehyde(¥& <1 3] =), Total volatile organic
compounds(TVOC, Z3|#4 f7]33%), Reduction process(# 71<t)
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Indoor air pollution data
investigation and analysis.
\

Spot survey : New APT and officetel.

- Main indoor air pollutant selection.
- Contaminant attribute analysis.
- New APT and officetel spot survey.

- Old APT spot survey.
\
New APT and officetel air quality present

condition grasping.
\
Experiment for indoor air pollutant reduction

method of new buildings.
\
Indoor air pollutant reduction process

for new building.

Fig. 1 Flow chart of study.
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7]13}g-E-(Volatile organic compounds)
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Table 1 HCHO and TVOC standard

9] 100 pphZ #4333, TVOC 7152 SCAN-
VAC AQ2 500 pg/m’e #4391 ch” Table 1]
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FE FA4A Feadoez AEsE 2LE0)S
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Table 2 Analysis method
- Formaldehyde
- Vacuum elution rack (Supelco, U.S.A)
- HPLC-grade acetonitrile (JTbhaker, U.S.A) 5mL
HPLC - HPLC-360 nm (UV Detector)
- Symmetry TM C18 (5%250 nm waters, U.S.A)
- HPLC-grade acetonitrile : Wate (70 : 30)
+ 20 uL, 25C, 1.3 mL/min
- TVOC
- ATD-400 (Perkinelmer, U.K), thermal desorption and conditioning
GC/MSD/TDS - GC/MSD (Perkinelmer, U.K)
- BP-land PLTO colum
+1~10min : 40C (5C/min), 190C 2 min hold, analysis time 42 min
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Table 3 Summary of measurement buildings

Type Name | Py |DB(T)|RH (%)

A 42 27.8 20.1
New B 32 31.0 20.0

APT C 47 | 123 | 544
od | - 33 | 24 | 325
A 12 | 282 | 153

Officetel] New

B 12 214 50.2
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Fig. 2 New APT HCHO measurement result.
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Fig. 3 New APT TVOC measurement result.
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Fig. 4 New officetel HCHO measurement result.
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Fig. 5 New officetel TVOC measurement result.
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Fig. 6 Old APT HCHO measurement result.
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Fig. 7 Old APT TVOC measurement result.
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Table 4 Experiment content

Experiment building
New officetel C
New officetel B
New officetel B

New officetel A, B

New APT C

Experiment content

Natural materials
Bake-out
Time variation (30 day)
Time variation (1 day)
Ventilation system
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Fig. 10 HCHO, TVOC measurement tesult.
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Table 5 Ventilation equipment specification

Use CMH Bed room Ventilation
Sup| Ex size rate
Bed room | 25 | 25 | 3.5x3x2.4m 1 ACH
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Applying pollutant free material
and construction method.
\
After construction
perform bake out practice.
\

Until occupied perform ventilation
management program through
natural or mechanical.

\

After occupied introduce
ventilation system for 24 hours.

Step 1

Step 2

Step 3

Reduction process of indoor air pollu-

tant.
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