% 47 55 5 FTRRFFHR Vol. 47 No. 5
2024 %5 A Journal of Chongqing University May 2024

doi: 10.11835/j.issn.1000-582X.2023.104

R HRR KRB B E RS

x MLFRELKR K’

(1. TRAKRF MM ERIAZFIR, T/K 400044; 2. PR G HEHHE AT H»NE ERAN , T K 400021)

FIE 05 Ak Tl I TR ) 5 R ) 2 60 b S Ao S B A Tk SRR L B K A A
BT F., M RARAARREARANKE R A LEARA EEERLG P A, BRFEEAL
B TFACLAT b, M E T = H 8% (triethylene glycol, TEG) K K E M F E A Z AW EKRER, &4
MBXEETTEAZEGIUTER LA THRERBEN RS ELTHAKEGA T L AREA, %
G B R G WA R A A SR ) Ao T ) 4 S, R A SRR R A R AR A T
FRHEREL EMREGFATET, BRIRBORTFEARA, S FAFTRRAUKREEFMN
Kotk R A S ah R TR 5 AR AR A B AR BT R A A P ey AL Sk T AL LK T A
EEEA R B F A,

KGRI : = BB BT F A BRI T AR AL

FESZES :TP302.1 Xk FR RS A X EHE:1000-582X(2024)05-110-12

Digital twin system for TEG dehydration of natural gas device
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Abstract: The digital twin concept completes the mapping and interaction between physical space and digital
space, showing great potential for development in the industrial field. With considering the low detection
efficiency of natural gas dehydration performance parameters and the inability to optimize gas station process
parameters online, this paper applies the digital twin concept in the chemical industry to establish an overall
framework of the digital twin system for triethylene glycol(TEG) dehydration. On one hand, the geometric model
of the twin system is constructed by integrating physical devices. On the other hand, the flow model dehydration
system technology is established based on the real-time driving of physical data. Finally, the twin model of
dehydration is established by designing virtual-real mapping model, completing the mapping of physical space
and digital space, which enables the parallel operation of the physical device and the virtual device. Through the
proposed digital twin system, real-time prediction of natural gas water dew point and other dehydration
performance parameters can be achieved. To achieve the goal of low power consumption, the optimization of
dehydration process parameters is realized by combining optimization algorithms with the twin model, thereby
improving economic efficiency.
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Framework of the digital twin system of TEG dehydration unit
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Fig.2 Modeling process of twin model of the triethylene glycol dehydration unit
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Fig. 3 Geometric model of dehydration unit
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Fig. 4 Visualization and interaction of geometric model of the dehydration unit
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Fig. 5 Mapping process of the flow model
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Fig. 6 TEG dehydration process model
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Fig. 7 Information mapping of the dehydration device
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Table 3 Evaluation of twin data accuracies

Eyiape/ Y0 Eruse

PR R ) 0.18 0.02
W3 s 22 2.02 0.01
THE 0.07 0.01
T2 0.56 0.02
TR 0.25 0.05

P O v 25 A AR X 7K R a5 I 110 S IR T 2R R TR] A N TG 19 7K B i =3.00 °C, K i

138.5 mg/m*, X 1 22 A= Fo 4 v i 7K 88 A -3.03 °C K &

ZiaroEk3, A

154 138.3 mg/m’, 1R %58 1.00% 5 0.14%
s A R P A i AR A RO A S A AR AL B S W PR BA B . X TR AR

KA ER iy A ) B A A W e Ak B A A A e (R R ) T R R R R 25 45 ) 2 5 W B

AR A A gt —

A AIE T AR A B ) 5 B

AR X 2 A M ) U 23 BT 2 B A A = I KR Y B AR A 1‘
MEMR S o 2 A AR R LA S 0 i BRI A P ) T o = H B K T A

B B 5 0 aT SR
42 I EZSHMKWL

HURE A5 S L 5 W) B 4% ARG
SCR YRR, P AR B AR A

MIZE 7K 3 Dy S 38 A7 B R0 v A S s Y I 1] i) i 1) 2 A R % 52 i A 300 %A A K dls , ¥ 20 i 78 2 o

P10 FT 7, ¢, I 220 N T30 1) J3E /K P fE
Aob B R ARG, B2 I T DA A S5 T /0N L B 9 14 5 K PR E A TR (UK B2 1 —4.04 °C) , i il AE

MPa

(10* x m*d-")

C

kW kW

HBZEARE AHIAERY AR HEERIA R EObAEE Wb BIEY PEREE S/
kW (L-hY)

2 3800 || f.““‘p"-\'i“‘ A
(I

— W
4881
4.86f

485}
4.841

487t 1 | Ty

60.001
55.001
50.001

198.0; |
1975 7 Ny TN — 2
197.0f | \ A N ‘ o
196.5F S \ /

196.0k

420,07 , T
M A bt 1L m‘lM

400.0f 4[] (1]} AR AN Mwﬂ |
kY

A‘\I‘ (I I
N ‘\1 VWV
"H‘wﬂ“‘ vy ","‘ “’ | i

\'}‘\1

| WL
’.“\u\‘\

mﬁ‘w‘“? ,‘ ”“H ) n‘\w |
i3 | \

19.50-
19.25-
19.001
18.751

12.40-
12.20r
12.00}

0.7601
0.760
0.759
0.759+

i 50 00 150 200 250 300
A3
E10 SHREUYERIESEEHE

Fig. 10 Parameter optimization physical data and twin data

ZHAAE OKER 1 =3.00 °C) , o, b 2 T80 2 28 S HE AR Ak, G IR 1B 1

TR B



120

TR K F F IR %47 K

L o, 1 20 1) T 00 Ry SR AT AR LA AL SR AL I 29 R A a3k 4 TR
x4 SHMULARENS
Table 4 Parameter optimization constraints
K g5 gi/°C HEERER /(L) PR AL /°C
<-3.00 320~550 175~202

LA R I S 20 2 B0 HE 3% 5 T

R5 MUBTERBSHITLL

Table 5 Comparison of typical parameters before and after optimization
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138 5 AT RLAR Y A0 05 B 0 48 B R AIR 11.76 °C, H B AR 25 4t 9 2 82.69 L/h, 7R3 2 T 2 2R (RARA

AL A 7K B2 SR T -3.00 °C) I RTHE T , RGAY B RERE T 10.24 kW, FEAIG TR BE R 32.07%.

5

ZEIRE

WEFE T = H AR B 2R A R G BRSNS T = H B K R A LA Y | T2 A R

B

WS ASE Y 30 ek 2 TR il 52 A TR S M R L R T K R R AR AR IR A T R AR
o B F M K P R 2 K00 I A AR B0 ] AL, T AR AR BERL L WY TR AR UK B AR K R A S ST O

IR HEAT IR S o3 M, 235 SR 3 ] 2R A B B AT B RS JEE 5 A TS S M A ke = 3 S P A R 9 ] A
AR E R S T T AR R AL AR TR B RERE . ST A RCT AR AR AR S B T S N T AR o

WS B D RE L 2 BT AR A R TE A AL BT B R AR, AR RN U S R B 2 A BOR T il R B R 2 e
fiE PR 5 45 7 1 A AF 9T
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