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A Study on Data Acquisition for a Centrifugal Pump using a
CED-based Digital Twin Simulation Model

Hee-Beom Park*', Jung-Woo Hwang*’, and Jang-Wook Hur**

of =& AHAN YT Adez ARFN7|2H7A thet ICT A 9
A72 FHITP-2026-RS-2024-00438430, 7]o1& 40%)2 AFHe7 | HEAT)S] Aoz FRFA7| 8719
A4S ol FeE 29531541 1A) %G AFHTP-2026-RS-2020-11201612, 7]194€& 40%)3F 20269 = AHES
A 4854 WA LAARISE)-(R 937 SALAB, 7191& 20%)9] A& ot 8 AU Ti2026-rise-15-105)

o ok
£ =7

EoATE A4S YAEEE oz A2 4 HolHE 55y, vY +d =4
A}l nimgozn o] NS FFHoZ HF3)
F33¥eH, CFD ddolME 314 AAZRE 7 JF HolHE &

goleel 7Y A% dolHE oz PSD 7|dk AR FAHE2 NRMSE A &S o]&
7,!1

[e:]

h

B
N
)
ud
40
>
il
=
o
i
td
i)

tu to
R
O
i1
o
=2

e

o =
FAE B FUSGOR, HAA UE 59 F49 BPF 0)9e 1 7F AR %71 b 4
sioith. 7 A% AA F35 ol 887%, BPF 71 HW7helA 931%0] AAEE
Al NRMSEZ OF 7% 0.2 Uit ol A4 A Alofe] EAj5H 49 BHIAE CED 71 743
AN 2RE B85 A4 ol HolHE HuE 5 e Mozt

Abstract

This study quantitatively verified the reliability of a CFD-based digital twin simulation model for an industrial
centrifugal pump by comparing measured operational data with simulation results under identical operating conditions.
Vibration data were collected using an accelerometer, and virtual vibration signals were extracted from the CFD
analysis. Similarity between the measured and virtual data was evaluated using PSD-based cosine similarity in the
frequency domain and NRMSE in the amplitude domain. In addition, a BPF-weighted similarity analysis was applied
to emphasize characteristic rotational components. The results showed an overall similarity of 88.7%, which increased
to 93.1% with BPF weighting, and an NRMSE of approximately 7%. These findings demonstrate that CFD-based
virtual sensing can provide reliable data even in environments where sensor installation is constrained.
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Fig. 1. Shape of centrifugal pump(model PSV-1080C)
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Table 1. Applied parameters

Type Values
Model number SVAC1413U4/PSV-1080C
Rotation number 1750 om
Pumping amount 1.6 m¥min

Head 17 m
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Table 2. Specifications of vibration sensor

Type Values
Sensitivity (£5%) 10.19 mV/(m/s2)
Frequency range 1 to 4,000 Hz
Operating temperature 54 10 121 C
Overload limit +08,100 m/s2 pk
Excitation current 2 to 20 mA
Weight 27 g
E —
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— +
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Fig. 4. Vibration data acquisition system
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