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Control System
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Air Heater Process
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𝑦 = 𝑃𝑉(𝑃𝑟𝑜𝑐𝑒𝑠𝑠 𝑉𝑎𝑙𝑢𝑒)
𝑟 = 𝑆𝑉 (𝑆𝑒𝑡 𝑉𝑎𝑙𝑢𝑒)
𝑢 = 𝑀𝑉 (𝑀𝑎𝑛𝑖𝑝𝑢𝑙𝑎𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒)



Control System
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Industrial PID Controller

You set PID parameters, SV, etc. on the Controller



Connections



PV and SV

PV (Process Value)

SV (Set Value)

Adjust SV Up or Down

PC is retrieved from the Process 
as a Voltage Signal [1-5V] and 
are converted to Engineering 
Unit [°C] inside the Fuji PXG5



Fuji PXG5 PID Controller

Demo
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Configuration/Settings
Some recommended Channel Settings:

Channel 2:
SvL = 20 (Lower SV Limit)

Svh = 50 (Upper SV Limit)

Channel 6:
Pvb = 20 (Lower PV Limit)

PvF = 50 (Upper PV Limit)

Pvd = 0 (or 1) #digits after 
decimal point

C1r = 0-20mA (Control output 
range, a 250ohm resistor is used to 
convert to 0-5V)

Channel 1:
MAn = oFF
rEM = LoCl
AT = oFF

Note! The Temperature Range for most of the Air Heaters is 
20 − 50℃ 1 − 5𝑉 - but some has 0 − 50℃ (1 − 5𝑉)

Closed-loop Control

You set SV locally in the Fuji PIDAuto Tuning



Configuration/Settings

Demo
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Test Software



Test Device

Demo



Hans-Petter Halvorsen

https://www.halvorsen.blog

PID Control and Hardware in the 
Loop Simulations and Testing

Table of Contents



Control System

Process PV

PV

MV

Industrial PID Controller

You set PID parameters, SV, etc. on the Controller



PID Settings
Note! PXG5 uses 
Proportional Band

Example: 



Test Software
I am using the Fuji 

Controller to control 
a Process that is 
running on my 

computer in form of 
a Mathematical 
Model (this is 
referred to as 

Hardware in the 
Loop Simulation and 

Testing)



HIL Simulation and Testing

Demo
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Autotuning

A lamp is blinking when the 
auto-tuning is running



Autotuning

Demo
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