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Abstract 

In several underdeveloped areas in Indonesia, many households still utilize wood as a biofuel for cooking. 
The combustion of wood can produce many byproducts, among which is particulate matter (PM). 
However, the accumulation of particulate matter in the indoor environment can inevitably lead to 
inhalation by the respiratory system, inducing health problems such as acute respiratory infection, chronic 
obstructive pulmonary disease, and lung cancer over the long term. In this study, a Lagrangian CFD analysis 
is performed on the particulate matter spread in the enclosed indoor environment during the activity of 
cooking using a woodstove. The accumulation of PM10 and PM2.5 over time is modeled using the 
simulation, using prior onsite research performed in villages in West Java as a data basis. Daily PM 
exposure levels of the occupant are then estimated to provide a visual of the potential risks the occupants 
are exposed to. In addition, several low-cost ventilation configurations are explored using CFD to provide 
applicable solutions for these communities to minimize the accumulation of PM in the indoor 
environment. It is expected that over the long cooking periods, PM10 and PM2.5 levels above the acceptable 
Indonesian Air Quality Index (a 24-hour average of 75μg/m3 for PM10 and 55μg/m3 for PM2.5) have 
accumulated in the indoor environment. Consequently, it is expected that the concentration of these 
particulates at 160cm height (the average height of an Indonesian citizen) are far higher than the index 
levels, which puts them at risk of developing the associated health problems in the future. Lastly, several 
possible ventilation configurations were introduced to reduce the accumulation by a significant amount, 
an assuring option that may be implemented in these communities. 
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