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[Abstract]

Industrial motors are key components that form the basis of production/manufacturing facilities/devices, and are applied to
various industrial fields such as smart factories and electric vehicles with the development of the 4th Industrial Revolution. Digital
twin platforms are developed based on the Internet of Things, and the level of IoT technology in Korea remains at 83% in the
United States. Therefore, this paper proposes a motor health monitoring system that applies digital twin to industrial motor driving
system health management and failure prediction technology by switching from process-based digital twin to device-based digital
twin. A system for empirical testing was manufactured through the manufactured test league, and system safety was verified
through long-term installation tests, abnormal status/defect analysis system was verified, and data collection system was debugged
and advanced through IoT complex sensors. Therefore, it is expected that the predictive maintenance of facilities and related costs
will be reduced through diagnosing the soundness of devices and predicting failures, and the effect of improving system efficiency
and reducing energy.

AMOIO| : WAREIAIAR, WY oS R el 23 CX|EY EQ| 2LHTY

—

Keyword : Manufacturing Execution System, Prognostics and Health Management, Optimize, Digital Twin, Monitoring

http://dx.doi.org/10.9728/dcs.2023.24.1.205 Received 01 December 2022; Revised 29 December 2022
This is an Open Access article distributed under Accepted 03 January 2022
@ the terms of the Creative Commons Attribution

e Non-CommercialLicense(http://creativecommons *Corresponding Author; Young-Gon Kim
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-31-8041-0530

original work is properly cited. . .
E-mail: ykkim@tukoea.ac.kr

Copyright (© 2023 The Digital Contents Society 205 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2023.24.1.205&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C| x| 2El = &F5[=&X|(J. DCS) Vol. 24, No. 1, pp. 205-210, Jan. 2023

LN 2

A8 BRE e AALAZ ARl o] Z3hs o] F= 34l
$Eolm 43} 418l Alhe] el weh 2vhEa e,
PVAFEALE Thekek kgl itolel A gslojelt). T HES &

YEL AFRIEUS 7|Wko g s Hsd] S| 10T 7]
Sapo m]ohe) 830 S3ol W2 glow] B3],
A AR B 98 A 146D A4 1%, wale

A=TETA

9, o)y A9 % Sl V)% F4EA 719 BEAe
?ﬂﬂ b 4853 o), 2} 71%S B 21918 el

Fol 4 8a1e] A5 Al Aei). meb B AT
Oﬂ*it A8 Efol/E, 2 Sl e S)sief &
Aok mH T AR FAH A Aol dstel

dnle] AAAS RUE sk, Sl A ]{LE o] &

7S =R/ RAME ] Thorst HhH o ® -Orxiﬂﬂ_o‘ AR 7F
S8 ARAA Agshs txd B SHES ARkt

HAE #| =8 Plug Fan¥ 9=7]¢] HAE EI:LE AA =

ARG £ F oIS B 5 e A0S B2
8 4 5 A S0 WE AARE ol E SRl A
2 A 5RoE skl
. 2= A
2-1 2ANZH2Y

MES+ 1990{dt] %= AMR (Advanced Manufacturing

Research) W=7 281 AAHY sahe] ofsf Ak Al€la} A
= 38 7o) Aw Ao|2 AAStL, AN AR FHE £
A Az @ gl AEeHl tigsked, A S
&t7] 918l whaelxl Alglolr), tite] Az 7]jie] et
o] L5 E"%} sk Hl=U 2 S 45ah
aobe7] 918 AAlREFoIL ARl whE A e s
dalar, goFst o] @ 5 48517 QlEA= AL

&

_1._1_

o

O

€l
=4
At
H

> [

oot o
!

A

BYE G, A FE D AN AT Fhe] A
3o, ol e 2t 71gle] WA B s Bel
Az AP WS Fsok Ak AN FEE e )

MES A2<8le] A28 Apd et 19l 13} 2k (1]

==
N
-

S
9%

2 o}m

B o

ki [— [——
+ sasteria 11 i Crae - oty et
L vt - e e - gy

spwang

Tusa B Jlu AILE i

1
Fig. 1. Real-time Operations System Concept
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Table 1. Model details for test bed
EC Fan

Rear inclined centrifugal fan, diameter-560mm,
D-light model from Punker
Format-BLDC, Output=3.7 kW, Rotation Speed-2,500

rom (max), Inverter Built

AC Fan
Rear inclined centrifugal fan, diameter—-560mm,
D-Classic model from Punker

Format—inducer, output-5.5 kW, pole—4P,
revolution—60Hz

Wheel

Motor

Wheel

Motor

{b) AC Motor

{a) EC Motor
a8 3. B|AE # =8 =Y
Fig. 3. Model for test bed

3-2 Plug Fan/R2E{9]| EM 7{H =&

FES7] 9191 A1 S 2ol

EEEDE

- Oﬁ
IO

i

_WL‘ N
£ e
AN
oft

£ 5
2,
o
N

= sld H~
st of o)},
= ¥ 4, 58} )

A

EU2 Plug Fan 227} 7]k

Plug Fan®] FE]¢]] RPM

A% SAN, LA e

3]

207

A3k A%, 7
spolek, 7 A st 1=7]e) 2}
o dlole] 4ol A=akyl
214719 WA

N
Al
0
o
T
I
o
i
o

218t Plug Fan/2t 57| Z M st MAMEE A A 712

HjAjsiglom &
AAE tiell=
T = AKE HiA|

HAYXUE 75+ st

s

(a) D-Light Model (b) D-Classic Model

J8 4. WS4 7=

Fig. 4. Fan characteristic curve

{a) EC Motor (b) AC Motor
g 5. 2 4 A=

Fig. 5. Motor characteristic curve
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Fig. 7. Air Compressor Sensor Layout Design
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Table 2. Abnormal status Case and test method

Type and cause of Alnomallies
- Simulation test method
motor failure
Scheme
Bearing Sﬁgﬁasmg, Remove grease from shaft
Damage support bearings
unbalance

Abnormal shaft unbalance state

Rotor Shaft artificially given to the Rotor

damage | unbalance

Core
Defect
Type Poor Applying a motor with poor
Winding insulation insulation in the manufacturing
process
Overhea ,[F;im oving Operation after removing the
tin coolin cooling fan from the rear end of
9 fan 9 the motor
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