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Investigation of Thermal Environment in Greenhouse
Based on Fan Coil Unit Forced-air Heating System

Wang Qian Guo Zeyu Ji Hengsong Cheng Shan Zhang Chengcheng
(School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to further improve overall heating efficiency of the greenhouse heating system, a hot
air heating system which used the biomass boiler as a heat source and the fan coil as the end of the
cooling device was presented. Combined with experiment greenhouse, a CFD model about this
greenhouse without plants was set up. After that, a CFD simulation was carried out by using this CFD
model. After compared with the simulation results and experimental data, it was found that the overall
trend of the temperature in the greenhouse was consistent. Error of each point was less than 3°C | and the
root mean square error was 0. 66°C. The results indicated that the CFD model was effective. The results
showed that the forced-air heating system could effectively improve the indoor temperature. The
temperature range of plant growth area was 12 ~ 17°C. The plant canopy temperature was evenly
distributed without larger gradient.
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Fig.1 Greenhouse biomass boiler and hot air heating system
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Tab.1 System equipment parameters
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Fig.2  Grid generated in domain
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Tab.2 Initial parameters of model
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Fig.3 Maps of temperature monitoring points at key

positions in test greenhouse
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Fig.6  Comparison of simulated and experimental

values of temperature monitoring point
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