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Abstract 

Indoor air quality is an important health concern, given the most people typically spend the majority of 
their time inside homes and workplaces. The processes that control the emissions, formation and removal 
of pollutants indoors are significantly different than the equivalent processes outdoors, and therefore 
different modelling tools are needed to study them. In this study, a new model was developed to 
investigate indoor air quality. The MultiBox-Flexible Model (MBM-Flex), includes chemical reactions, 
emissions, indoor-outdoor exchange, inter-room transport, and other relevant indoor processes in a 
series of connected rooms that represent a house or a building. The model includes inter-room transport 
and can use chemical mechanisms of variable complexity, based upon the Master Chemical Mechanism 
(MCM v3.3.1) and the INCHEM-Py single room model (v1.2). The MBM-Flex model was used to analyze a 
dataset of observations made inside the kitchen of a residential home near Birmingham (UK). During the 
observational period, cooking and cleaning activities were taking place, identified by chemical markers 
and the activity log. The model was able to reproduce the broad features of the observations, using both 
complete and simplified chemical mechanisms. 
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