N

N
N

HAL

open science

Predicting indoor ozone and NOx concentrations

Mélanie Nicolas, Olivier Ramalho, Frangois Maupetit, Jean-Francois Doussin,

Jean-Louis Colin

» To cite this version:

Meélanie Nicolas, Olivier Ramalho, Francois Maupetit, Jean-Francois Doussin, Jean-Louis Colin. Pre-
dicting indoor ozone and NOx concentrations. Healthy Buildings’2006, Jun 2006, Lisbonne, Portugal.

pp.A43. hal-00697565

HAL Id: hal-00697565
https://hal.science/hal-00697565

Submitted on 15 May 2012

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-00697565
https://hal.archives-ouvertes.fr

Healthy Buildings 2006 Chemicals and IAQ - Monday, 5 June

Predicting Indoor Ozone and NOx Concentrations
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Summary: The purpose of this paper is to present a simple modeling of indoor chemistry involving outdoor
ozone and nitrogen oxides and reactive compounds (mainly terpene and aldehydes) emitted indoors by
selected building products. The model, designed with the FACSIMILE software, includes both ozone gas-
phase chemistry and ozone surface chemistry on building products. Results of the model (ozone and
nitrogen oxides indoor concentrations) are compared with results from a detailed field experiment
conducted in the CSTB experimental house MARIA in July 2004. A satisfactory agreement between

modeled and measured ozone and nitrogen oxides indoor concentrations is obtained.
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1 Introduction

The objective of this paper is to present a simple
modeling of indoor chemistry involving outdoor
ozone and nitrogen oxides (NOx) and target VOC and
aldehyde compounds emitted indoors by selected
building products. No specific indoor sources of
ozone and NOx are considered. For this purpose, we
used the FACSIMILE software which is frequently
used for kinetic chemistry modeling. Recently,
Pommer et al. [1] presented an experimental
comparison of a kinetic model developed with the
same software for the reaction of selected
monoterpene with ozone and NOx occurring indoors.

2  Methods

The indoor chemistry model developed includes: 1)
ozone and NOx gas-phase chemistry, 2) ozone and target
volatile compounds chemistry, 3) ozone surface
chemistry on three building products. Results form
laboratory experiments of ozone reaction on three
selected building products (carpet with SBR backing,
pinewood board and polystyrene ceiling tiles) [2] are
used as input data for the model. For each building
products, we calculated the ozone adsorption rate, the
formation yield of target aldehyde compounds and the
reaction yield of target VOCs. Ozone reaction rates with
target aldehyde compounds (formaldehyde,
acetaldehyde, benzaldehyde, hexaldehyde) and with
target VOCs (alpha-pinene, beta-pinene, limonene,
terpinene, styrene) emitted by the building products, are
taken from the literature. Outdoor ozone and NOx
concentrations measured in July 2004 are also used as
input data.

3 Results

The main results of the model (indoor concentrations of

ozone and NOx) are compared with experimental data
collected during a 3 days detailed field
experiment conducted in a test room of the CSTB
experimental house MARIA in July 2004 [3]. During this
experiment, the three selected products tested for their
interactions with ozone were installed in the test room.
Figure 1 presents the comparison between modeled and
measured indoor ozone concentrations. A good
agreement is observed even if daytime modeled
indoor ozone concentrations are slightly higher than
measured concentrations. A good agreement between
modeled and measured indoor concentrations is also
observed for NOx.
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Fig. 1. Modeled and measured indoor ozone

concentrations (mol/cm’).
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