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Abstract

The control of air temperature and carbon dioxide gas concentration is essential for sunlight-type plant
factories to achieve high crop yields. If such indoor conditions and yields could be predicted in advance,
efficient plans for factories incorporating optimum control devices for environment and its efficient
management would be provided at early design stages. Nevertheless, these estimation methods require further
investigations. In this study, they are considered as both a practical calculation method for predicting the
environment in a plant factory, and an estimation method for crop yields. The following conclusions are
obtained: (1) the considered calculation method exhibits a practical precision for predicting the environment in
a plant factory, (2) the photosynthesis model (Farquhar model) and measured environmental data can drive the
photosynthesis rate that is a fundamental factor for estimating yields, and (3) the evaluation method combining
the above is proven to predict crop yields in a sunlight-type plant factory.
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