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Abstract

It is required to analyze the controlled response of air temperature in greenhouse according
to control techniques for precise control. In this study, a mathematical model was established
for air heating of greenhouse with hot-water heating system. The parameters of the model
were decided by regression analysis using reference data measured at the greenhouse being
heated In the simulation for the digital control of air temperature in the greenhouse, the
mathematical model to evaluate the control performances was used. Tested control methods
were ON-OFF control, P control, PI control and PID control. The mathematical model
represented by inside air temperature ( T7), hot-water temperature ( 7T',) in heating pipe and
outside air temperature ( 7,) was expressed as a following discrete time equation ;

T{k+1)= 0.851 - T{A)+0.055 T ,(B+0.094 - T (A
Control simulations for various control methods showed the settling time, the overshoot and
the steady state error as follows: infinite time, 350C, 350TC for ON-OFF control ; 30min,
2.37C, 051 for P control; 21min, 0.00C, 0.23C for PI control; 18min, 0.00C, 0.23C for PID
control, respectively. PI and PID controls appeared to be optimal control methods. There was
no effect of differential gain on the heating process but much effect of integral gain on it.
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Table 1. Comparison of control performances
among control methods.
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