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Real-time Adaptive PID Temperature Control that limits Overshoot
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Abstract In this paper, we propose a new real-time adaptive PID temperature control technique. This is a
technique that prevents overshoot by introducing a model that represents the control object. To prevent excessive
integration that causes overshoot, integral control adjusts the integral gain to track the heat loss of the model in
real time. In the conventional PID control, the integration was dependent on proportional control and the gain
was fixed to a constant. As a result, applying two gains that mismatch each other could cause excessive
overshoot. However, the proposed adaptive control actively eliminates overshoot so that the integral control
amount does not always exceed the heat loss. The cause of overshoot in PID control is integration. Basically,
proportional control does not cause overshoot. Therefore, according to the proposed technique, adaptive PID
control without the need for tuning experiments can be realized.
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Table 2. Simulation results of adaptive PID control
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Temperature Control of Jacket #1 using SV1

: No.1 (100V, 34Q, 300Watt, 0.09W/cm?)
: SV1 setting (provided in the controller)
: 90°C

: 11min. 51sec.

: 0.3°C

: Pr5.a

1 24°C
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Temperature Control of Jacket #1 using SV2

: No.1 (100V, 34Q, 300Watt, 0.09W/cm?)
: 8V2 setting (provided in the controller)
: 90°C

: 10min. 15sec.

: 0.3C
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Temperature Control of Jacket #1 using SV3

»  Heating jacket : No.1 (100V, 34Q, 300Watt, 0.09W/cm?)
»  PID selection : SV3 setting (provided in the controller)
»  Set temperature : 90°C

> Rise time to setting : 8min. 18sec.

»  Overshoot : 1.0°C

»  Program version T Pr5.A

»  Ambient temp. 1 24°C
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Figure. 5. Temperature experiment of jacket No. 1
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Table 3. Jacket temperature test results

Rise time (sec), Overshoot(C)

Reisd PID settings sV1 sv2 SV3
(Rise time) (Slow) (Medium) (Fast)
Jacket #1 11m 51s 10m 15s 08m 18s
(90°C ~ 0.09W/cm?) (+0.3C) (+0.3) (+1.0C)
1 |
v Tiaeion 5 Jacket #2 13m 45s 11m 26s 9m 49s
¥ o 5 O L (190C — 0.50W/cm?) (+0.27C) (+0.2%C) (+0.2°C)
Jacket #3 15m 58s 13m 18s 11m 15s
(150~ 0.20W/cm?) (+0.4C) (+0.4) (+1.1T)
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