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ABSTRACT: The purpose of this study is to evaluate indoor air quality at the stage of
building construction. To check the IAQ at the stage of construction IAQX simulation pro-
gram developed by EPA was used and the values of TVOC were analyzed with time-series.
The Simulation conditions are as follows. 1) Ventilation rate, 2) Time schedule of works, 3)
Material change, Through this simulation, the major factors which affect the IAQ were
analyzed and the importance of empirical data about the time-series emission rate of con-
cerned material could be confirmed.
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Table 1 Source model categories of GPS sub program

Categories

Source model

Constant & instant

* None-area constant source (emission rate)

- None-area constant source (flow/concentration)
+ Area constant source

+ Ambient air as a constant source

* Instant source

First-order & higher-order decay

- First-order decay (E0/k)

» First-order decay (MO/k)

- Double-exponential (+/+)
* Double-exponential (+/-)
+ Second-order decay

* nth-order decay

Solvent evaporation (wet sources)

- VOC emission from pure solvent
+ VB model (TVOC from oil-based coatings)
* VBX model (VOC from oil-based coatings)

Source diffusion (dry sources)

- HCHO from particleboard

* Diffusion model 1 PVC flooring
+ Diffusion model 2 PVC flooring
* JDND model

Emissions from water

+ Emission from water pool (kL)
- Emission from water pool (kg)

Time-varying

« Time-varying indoor source
+ Ambient air as time-varying source

Combined & miscellaneous

* Latex paints and plasters during and after application
+ "Power law” model for long-term emissions
+ Ambient air as a sinusoidal function
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Table 2 Source model categories of IA-QUEST by master format

Categories

Sub categories (Number of materials))

6. Wood and Plastics

* 6160 Sheathing (15)

* 6400 Architectural Woodwork (6)
» 6415 Countertops (2)

+ 6510 Form Board Adhesive (1)

7. Thermal and moisture protection

+ 7920 Joint Sealants (3)

9. Finishes

» 9200 Plaster and Gypsum Board (4)

+ 9510 Acoustical Tile Ceiling (3)

- 9600 Flooring (exclude 9640, 9650 and 9680) (3)
+ 9640 Wood Flooring (1)

- 9650 Resilient Flooring (5)

- 9680 Carpet (10)

+ 9681 Carpet Adhesive (2)

»+ 9910 Paints (3)

- 9930 Stains and Transparent Finishes (11)
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Fig. 1 Test record details of the material.
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Fig. 2 Emission factors from latex paint.
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Fig. 4 Emission rate of wall/ceiling paper.
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Table 3 Main bedroom condition

Element Calculation Sub '%otal Remarks
of Area (m")
Floor 3.9%36 14.04 -
Ceiling 3.9x%36 14.04 -
Wall [(39+36)x2x23| 345 -

Table 4 Simulation condition

Condition type Cases
Ventilation g:: é I ?‘Z ©)
rate (N) o

Case 3:0.7+1.4times/h
Ondol flooring|Case 1 : at 48 hours (O)

schedule |Case 4 : at 96 hours
Material  |Case 1 : Wall/Ceiling paper (O)
change Case 5 : Paint

O : Reference case
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Fig. 5 Emission rate of Ondol flooring.
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Fig. 6 Input of Ondol flooring data.
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Fig. 7 Input emission data for time-varying
indoor source (paint).
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Fig. 8 Simulation results of concentration.
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Fig. 11 Simulation result of Case 2.
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