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Real-time digital display technology for operation status of direct air cooling
system in power plants
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Abstract: With the rapid development of artificial intelligence, virtual reality and augmented reality technology, it
is possible to realize real-time monitoring of operation state of air cooling island of direct air cooling unit by using
digital virtual technology. Firstly, a three-dimensional model of the air-cooled island is established, and the
operating state parameters of the air-cooled island are obtained by numerical calculation. The air-cooled island
operating state database and display and query software are developed. Secondly, based on the concept of digital
twin, a meteorological station is set up in the power plant to obtain real-time change data of ambient temperature,
wind speed and wind direction, and the operating conditions of the unit are used as software input parameters.
Finally, the operation state of the air-cooled island is calculated and displayed in three dimensions. The real-time
display technology for air operation state of air cooling system based on digital twin avoids the investment and
maintenance of a large number of measuring points on site, which lays a foundation for the development of
intelligent power stations.

Key words: direct air cooling system; digital twin; operation status; visualization

HETRREMAAZFRAUENR AN TE TR HIEERS. BEOKIEERSE.
RTINS, RO A BBEZUNERAS  HERG. BEVHER ARG LEH R 5%,

Y B B H3: 2024-01-18

& W BH: EXAKFFEETHHE (52006070

Supported by: National Natural Science Foundation of China (52006070)

F—EEEN: REW 1970, B, BWATAN, EEOT AR R AT R LI, dodcliy@163.com.
BIEEEET: K& (1988), 5, BIZET, HEOIF EJIHEIEEAH, leichen@ncepu.edu.cn.



5% 6 3

REW 5 R EESR ARG ITIREE TS BoR R 143

NRBEBCE IR BT A, AN R )
SRR AR, A RO HRR I AR A R
FEP, ST RTINS 2 TRPRES B, sk
AR L AT, et —EREE BRI E TR RSN
IBATIRIL,  HBETU#HE BB &, SCILE R RS
M RGN, ERE AN % s ua T et
TR SR,

N TN B R RGBT, G 5ER
FEAS VR R R AR B I o, Bl 22 e AR
fin 2GR ST, PARCR I ZLAMARRAR A, FRER
P E RN o Bilhn . R SR X B
ANAISAT PAFLERI )R, 25 & 2578 L 37 SE 40
PEBEAT THLATS IS A RN 23 V8 i 45 77 R M D0 )
DA icit, FHD T A BRI I D A R AR 2R
S PR ZEPEB, a5 A LR T AR VA I
DLk i, $RH T — Pl iR A AL N R 2
FFIRTT T 28 B A IR N B R AR 1) R e 5 TR el
i S A LA 3 AR SO FEH L 28 7% B A iR
FESG AT UL, IRAT T 5 VR AR o A R
RISCRSEE I 2 B IR AR R ML R S8, Tl
R 7&K R, VRERSEIE T iFIX
TER TR BRI RGO, B WSS
2 SR AT R PR AT R A B 1) S I A 2 M
BHE, IERMERGEOR, NI AT R AR
o, Zx AT, ARGER R I R s,y
FEFEAR, RIS A RE. BMEL, 280
JEACE D EREE KR . KWL R
SR RL, VO A AR I IR BN BE IR E 1Y
PR E . AR LIS AT IR SR A R A L
iy BEAT DN &, [ &5 B s AT AT AL B, shZ
BEERAE, A€ 1E B RS .

ULEER, BEE N TREREAMCT 2R ALK
BORMIPRE R, KRBT BRI 2 5
IBATIRAS I SEI I SOy R e o kK Ap A B
o, N =R T BOS B RS
ZER L BRI AT DL AL RIS AT IR AT S A4
I R FUEIRTE R, JFRE SN BB AR K
Snhn, TORAE S 4. JUHAERIRIMERMET,
Ve BRI o P SR T M R 5 R . SR AR A
TR, @ HETR RGBS =4, R4
R RIR IR R A, SR R
R E AR A AR DL RIAE L I, TR B8 A R A
R G R RS AR, R T KRBT, R

http://rlfd.cbpt.cnki.net

THUAR Z e THaiT RAEEE . FN, T
AR FORAE AR TR RGN A 208 By iz
ITIRES TN B, 5T S 2 v KA LA T PR S oA
7, BRI R I AT 2 5.

ARSCUAFEHL T 2X660 MW HLALI B #2574 &
GENBETIN R, TPRBT AR, S EEER
ARG TIBTIRE SN SR, SETHHLAIZAT %
oy ML E A8 G /G

1 ZHBR R BIREER ST A

BT REIBER, B SLIG A 340
PERE M ET T A R Bk, 1 EL e DASR A5 R 11
Mg H . THEWLARS) /1% (computational fluid
dynamic, CFD) j& — M By 5757, wI LA
SIS A R A RE TR RS FIL, ik
RGN AR R H R S A i T 5R A ) B B
TR, MHETFENRE AR AW KR, CFD 1)
TN et fok ks 2, 8t CFD Jyidk, AL
PRIANFER G FKM, AEBITSHEN, BT
ARG BERSRESEIE, i seil B %
TR RGUSATIRES BT, A B PR
S IR 22 A T2 AT B A B ) w4 ) = B 181
1.1 CFD AI#i{L/RIE

1 CFD H, f77F — SE IR 737 R B 37 R AIE 1)
HEE, WEMR. B, REARES, L
REEXTIX LB IR R AT R B . BT
Yy, RS ELR, ESE LR
BUEBIER . EESHET, Bt ELEhEEAH
P, 7 AR TR S AT LA RCR DA, 7E = S Eg
I P R R E o N /B o N 7 e e
P, ERANE B SRR R BN AR, B
— RYIMBIE, 5 HENAR R ER, el kA%
HHEARTERA-E W R ASEET, HEM AR,
FUAAARE R RS, ST 2 AR A E N, AR
R gitr BonmTnk, HlEa a7 S,
XFER R INEA, SBRE(E B 20,

THI [0 1) CFD ATARAGAER y B 6 ARl |
Kt IR AR AR AR 3 ANER AL ), @i X b
TIE TR R AT R B A BR A% 1R 7 (58 b A 31 HoAth
THEAL, P R TR AR e LIRS T AL
W, AR, W4 T NI 30s.
1.2CFD itE A%

NT YL CFD A4 RIT AL, 75 PRUESL




144 #Ars e

2024 4F

RS FE T B L R HEMR PE ARG . 20k, HE
HALE PR EE TR RGES MR B =
AEVHEAT, JEER NS BA . SR BT
IV AT RESAI R IS AT IS B 355 S
GG IE LR, B 14 T R B L
BARURE. BB 1A, BERSARETW B HE
Ay BE ERA RS E RS R B
TOHE e BV RERAS RICA AN 2 s, B 2
A PR B R R AL T AR A A T BT
B RALAL T 224 B AR BT R 7, SR HLGE
W73 kR s S B EARA D, 5
RE@MAER, 5ENREIHEE TR, %
BE NN, BN E SRR SR B R T BT
HA KA

A7 4 G AU wsw

k
22.5°

R
Ne— A
t>mmmm

AR El

7

25 K14 i
i

A

R A @]

XI5

1 REHETASHE] JUERTRE
Fig.1 Geometric model of a direct air cooling power plant
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direct air cooling system
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Fig.3 Heat exchanger model of finned tube bundles in
air-cooled condenser cell
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Tab.1 Variation of efficiency with the upstream wind speed
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