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ABSTRACT: CFD simulation is a tool very useful to predict the generation and absorption
of the contaminant from the construction materials for the single room condition. However,
there is a limit in multi-room simulation for analyzing air movement and contaminant
concentration at the condition that the door of each room was closed.

A lot of network simulation tool were developed which can used to analyze the mass
transfer and contaminant concentration as results in the multi-room condition. However,
existing network simulation method was not able to analyze the change of the heating and
cooling load with the ventilation as though the change of the indoor air—pollution density

was predictable.

In this study, new approach to predict heating/cooling load and indoor contaminant
concentration will be reviewed. New indoor contaminant concentration module reviewed in
this study wad coupled with existing ESP-r network simulation method. The validity of new
approach will be analysed for comparison the results of simulation and field measurement results.
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Fig. 1 Building modeling for network
simulation.
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Fig. 2 Bi-directional air flow
across a doorway(type 130).
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Fig. 3 Analysed model
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Table 1 simulation conditions
AL RE Hu) a3 30d dlolE
A B o]A Azt 19 19(2443H
9|8 2 Exatak ki REEED)
9y & 2 m/s(Z]%ddlelE £3)
2735 0.29 3/h (AZ dHoy 7|F)
9|5 HCHO ¥& 0.004 mg/m° (AZ dlolg 71F)
AU HCHO &A1 0.00001737 mg/m’s

Table 2 simulation cases

Aol |FA7A2FHE o8 | AXAYA | BE A/
Case 1-1 nH & - Open
Case 1-2 vl A& - Close
Case 2-1 A & A A Open
Case 2-2 d 4 A A Close
Case 3-1 4 2 A A Open
Case 3-2 5 & A A Close

Table 3 Air change rate of ventilation system

Z(Zone) iﬂ? %—3% %7_] A5
[m*] [m’/h] (31/n]
A4 1 (kb 47.98 43.2
A4 m 39.96 36.0 09
A4 M 26.28 23.7
Ad, A/ 5 108.25 97.4
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Fig. 14 An air ;;;Bvement of the space
and HCHO concentration.
(CASE 3-1, Door Open)
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Fig. 15 HCHO concentration variation
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and HCHO concentration
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