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This thesis aims to develop a control system for the drying conditions of paddy
rice in a pneumatic dryer and to evaluate the dryer's performance and rice quality
resulting from different drying methods. The research consists of five key stages:
1. developing a humidity ratio control system by adjusting the proportion of
recirculated drying air, 2. studying the impact of recirculating drying air on energy
consumption, 3. experimentally drying paddy rice with constant temperature hot air,
4. analyzing data to identify the significance of independent variables on the drying
system’s performance, and 5. experimentally drying paddy rice with controlled rice
temperature. All operations were continuous and interrelated. The results indicate that
the feedback control system is more effective in reducing process errors than systems
relying on theoretical calculations. The mixed air humidity ratio control system,
implemented with a butterfly valve, achieved a return air rate as high as 83.33%, with
an average steady-state error of less than 2%. Upon integrating this butterfly valve-
based air circulation system with a pneumatic dryer, energy savings of 3.38% were
observed at an air temperature of 80 C. Utilizing factor analysis and sensitivity analysis
techniques through artificial neural network models enabled a deeper understanding
of the structure and relationships between variables associated with the drying process.
It was determined that paddy temperature significantly influences energy consumption,
drying rate, and rice quality in the drying. The final phase of the study applied the
Ziegler-Nichols method to adjust the PID controller, enabling effective control of paddy
temperature during the drying process. The system demonstrated an approximate 2%
steady-state error during operation. Drying experiments conducted at a controlled
paddy temperature of 45 'C revealed a 71.74% higher drying rate and an 8.96% higher
yield of brown rice compared to drying with a constant drying air temperature of 60 C.
Despite an energy disadvantage of approximately 13.88%, the significant increase
in drying rate and reduced amount of broken rice highlight drying with paddy
temperature control at 45 C as the preferred method for pneumatic dryers.
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