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2.1. Heater Design and Heating time calculation





3.1 PID Control Algorithm

Algorithm 1: Basic PID Controller 

Require: Sampling_Time, Temperature_Set_point, kp, ki, and kd 
Start
Set Error = 0 
Set Sampling_Time =0 
Set Sum_Error = 0 
Set Last_Error = 0 
Set Temperature_Set_point = 37 
Define kp, ki, and kd  
Pass the Temperature_Set_point, kp, ki, and Kd to the standard PID controller 
Find Sampling_Time = (Current_Time – Last_Time) * 1o^-3 
Compute Error = Temperature_Set_point – Past_Output 
Compute Sum_Error = Sum_Error + (Error * Sampling_Time) 
Compute Rate_Error = (Error - Last_Error)/Sampling_Time 
Set Last_Error = Error 
Set Last_Time = Current_Time 
Find Output = kp * Error + ki * Sum_Error + kd * Rate_Error 
Return Output 
End PID Control Process 

Algorithm 2: Adaptive PID Controller 

Require: Sampling_Time, Temperature_Set_point 
Require: aggkp, aggki, and aggkd 
Require: conskp, conski and conskd 
Start
Set gap = 0 
Set PID Output 
Set Input  
Set Temperature_Set_point = 37 
Compute Error = Temperature_Set_point – Input 
if (gap < 2) 
Compute PID Output using conservative conskp, conski and consKd 
else
Compute PID Output using aggressive aggkp, aggki and aggkd  
end 
Return Output 
End Adaptive PID Control Process 








