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Predictive Control of Continuous Sterilizer Using Machine Learning
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Continuous sterilizer unit
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In continuous sterilization systems used for the
production of drinking water and similar products,
temperature, flow rate, and pressure are monitored and
controlled during operation. If any of these parameters
deviate from their specified control values, production
must be halted, the product liquid inside the equipment
must be discarded, and the system must be thoroughly
cleaned. As a result, there is a strong demand for
improved system stability. Since temperature, flow
rate, and pressure influence each other, loop control
is employed to stabilize them at their target setpoints.
However, the commonly used Proportional-Integral-
Derivative (PID) control does not take these mutual
interactions into account, which can lead to instability.
This report presents a predictive control system utilizing
machine learning as an alternative to conventional PID
control. Predictive control enables regulation based
on forecasted response characteristics derived from
sensor data, allowing for control that considers the
interdependencies among variables. This approach is
expected to improve the stability of temperature, flow
rate, and pressure. Moreover, the predictive model is
trained using historical operational data, eliminating
the need for manual tuning of the control system.
Additionally, by implementing automatic periodic
learning, the predictive model can be continuously
optimized, reducing unnecessary operations and
contributing to time savings and energy efficiency.

LA, TR S T -k —R B AT 2, b
SRR E DRI ERE R 2V 0 R ENDH BH, D
EATBRIE Z L & TG L 2828 5 e TIIEGR R 3
BRI S B B, 4 INE 7 OGRS O Tl

(ARSI TR FY

FERE#MIEIR No.217 2025



X - e BERFEE RV AOERRERE O TR

R Rl FE 2
ZEALI LA ANV F AT e AL
(PID ) (PIDl ) > (PIDHIE)
we e A s o A — i e
omm o ) IR et
N e 140°C O IRAE & KT Co
b Lo R4 L TR 5 : i
;:\ #%Jr At ?ﬂ%f ! ?ﬂé&l‘ it Eéj)ﬁ”r §
ﬂ : av }~ u :—}l/
ié{&c 3 : d INLT
7 TP o s -
sz | X/ ! NOA | #osehs —
Hili — 140°C L et 140C — i v
A v @ 3 AHH
S , Ik
avha—)L
INLT
gy —ROCERREEROMER
Schematic diagram of continuous sterilizer unit
by 7
EIRIET il R N —
_1+ RIEAE T
WAL
S L5 Ll SIccl R —
L» A L5
i A2 5
Vil 5 - FE 1% 15
BB OMBIF K S J mrr
IS S ,
RS DA L g
BB OB AR 2 B —
WA B

EEHERICHT 28

Impact of variables
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Flowchart diagram of predictive control system
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Implementing a predictive control system

D2OOTuy s THKESHh, FETOy ZIZi3FEOL L
LBBTF—aN=2k, PHIEFLEFEEE 57003
mAMboTWS, F72, M7 oy 2123 FHET L, K
W LR 3o K UM B Ml > T\ 5, 8T a .y o LT
Oy 2id, RIS XS Z LN TE S,

FET Ty o T, BEORH 5 B A R SEEK Al
HZ Y vy, ZEHEL Y HMEEMD T 720725 TF
—AR—=2IZEMT S, 20 E, HEEEE DT 20
7B TIRIFLTH L, KIZEHEHTIE, 7— 4= 2R
EENTOBIRET — 2 & Hu, %M%?»&#Eféo
ZHTREOMEMRICE k5728, 1 HIC 1~2@®ﬁ§?§@
WiZfrbhd, ZOFETIE, B - - Ea ok
®m§ﬁﬁ%$M%TWL%Qé%T%*@ﬁ%%%ﬂ?é
ZENUWEETH B, F72, HHEREREEMOT CEETSZ
LT, Rk B AR O BRI W3 2 IR R Tl
TE 5, THIORE RIS FE LT — 408 80nE L L
T 50, WEEARB A7 PHREErRLTS 2k
NFFTE %,

W7y 7 Tid, F3TPHIE T OVICHIBNRO 2
EANL, b TEHRBEICRT 2 Hiix AT 5,
TorE, MEYUYMIZ1IDICRS T, #HREANTSZ
ENTE S, 72& ZEHIE R ANEE DGAE, Ao EIC
BItR T 2R DIE I, MIBGTOWE R, ZE57% & OB
RDIES] - E%JM#at/#@%Ahbf L)L S
5N TED, 51T, HlfARMERE PHIL 224, W

HW 2 HIEEREROMFHEE AJI$ 5, Z OflEERE RIS
EOFIIEZ, Z OREITHII LT 2l R £ I &
v FLTHL,

TRE T TIRHIEN R v v, B ik &
OB ERIFED 3 DD A2 6, HIE R OSSR
2P 5, iz, Al TR RO TRIEER & 3 EEo
ZEEFHUEIL T, ZEXRRNTH 20 EHWT 5, I ThVE
Pl U 72855, smom (s TR R BRI A N g L <13
ﬁﬁbf,%L&%bﬂ%@“Eﬁbﬁﬁ,EE%M%TW
NATIU THIBEIN R ORERHEE TS 5, ZOEHEERED
WUATY, R R R & st LT < — 75 TRk
BOBRINTH B LM L7z & 213, sl X 7z R R
W8 A& R E RSB RT LTI R & v A Id 5,

ZOEEE —ERMTY 7L 24 ARSI LI2kD,
WIZREEWRDIENTEDLLIIIAD, KV AT AT,
1 B 4 1010 ] 0 C Mg 1 et & @B S SR LTI L
TW35,

3.3 FHIFIEHS X7 LDEERE(RK4)

T %6 O ] fE% NIZ 1IEPLC (Programmable Logic
Controller) DR E XN T3, PLCIZIE, BEOTREI L
DOXHBEAENA S 52 COREINTED, ESAROE
BRI A O 6 Ky v HEiA AJILT, 4 v 2 —uay
O EBHUDDONLTHIERR Y TR & A BEL T
%,

TR S 2 7 23 HHOAIHT Y ¥ o — 2 NTEHFEL,

FRE#MIEIR No.217 2025

36



37

X - e BERFEE RV AOERRERE O TR

BifE
A Q
A P
W 1 <L
WA WD B &
3 Tl
D R
VL EL Gt:‘]tql‘ﬂ‘g
/ il
'A:,J'

i D
LGE (R I

HAhzE EFAIEICKY,
BETLENAELSETS

JE D
R 3 !

SHELREICHT 2REMDE L

Improved stability against disturbance effects
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