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ABSTRACT: Objective To study the coupled heat transfer of airflow and enclosure structures of environment test
chamber during cooling or heating process, in order to provide an accurate method of cooling or heating capacity design
for environment test chamber. Methods First, an experiment platform was established based on UC240 test chamber,
airflow distribution at the outlet of environment test chamber and temperature curves inside the chamber and on the
chamber wall during the cooling or heating process were measured. Then, the cooling and heating process of the
chamber was calculated with CFD method, while the measured inlet air velocity and temperature was applied as the
boundary conditions. Results The CFD results of temperature curves corresponded well to the experimental results,
especially the curve of inner wall temperature, and the error was less than 4 °C. The supply air temperature could be

dynamically calculated according to heat exchanger theory or heating power and outlet temperature. Conclusion
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Calculation of coupled heat transfer of airflow and enclosure structures of environment test chamber based on CFD

method was feasible and accurate. The UDF function of FLUENT could be expanded to help design heat exchanger and

control system.
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Fig.7 Temperature trends in the cooling process
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