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Abstract : Driven by the transformation of energy structure and the "dual carbon" goal, waste heat recovery
and utilization have become an important way to solve the contradiction between energy supply and
demand and reduce carbon emissions. This article focuses on the coupling heating system of steam
turbine exhaust waste heat and industrial waste heat. In response to the existing problems such as
insufficient system coupling matching, low energy efficiency, and poor regulation flexibility, optimization
solutions are proposed from three aspects: system design, operation regulation, and energy
efficiency evaluation. Research shows that the optimized coupling heating solution can increase the
comprehensive utilization rate of waste heat by 15% -20%, reduce unit heating energy consumption
by more than 12%, and reduce fossil energy consumption and pollutant emissions, providing efficient,
low—carbon, and economical heating paths for industrial and urban heating fields, It has practical
significance in promoting energy conservation and ecological environment protection.

Keywords : waste heat from steam turbine exhaust; industrial waste heat coupling; optimization of
heating scheme

515

WIE A e . Tl A= AR K, AT RSN, EZ LM RBIRN 1RO T UEIDB RERE R . 15 RE AT IR
PR, R URIVE T R A R T LB A s ARy, B 30-60°C, HERCE AR AL 40%, Tl aivil s
WA TERAEZRILE, MBI A EE, [OERER . FIFIRER IR B E AT 7R . ORI AREGRIRS ARk, T
BATRAMRAL, WA — AR R, BIEZRH & AR BAATHAR, A2 A RS Y, I LHIE, s pr
fARRTESERIL, ASCRIRCARIBIFM AR, 2 TE G AR SONIUR, SHHMEGETTR, Al FITCE, B
BRI FR A THEE SRS R 2 M

—. RRIHERS SRS T SHESHANZOENY U7 ER, PEEHe il &4, BRI HTCHRE e
JRAREIE, MG RAKPIERRGS G, BRT R R

(—) aElRTE, REXFEFRANE REGE . BHORILRLIFIR " SREVIER A8 5 B ORI T
FURHUARAARIVE DA AR E 0, T ARMGE LA B, HdRioR, RESEIEHHN TR 5 (2R,

e WA HHp (1987.05-) , %, THKEA, AH, TRF, HAFW: KHRLEEEIT,

010 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Tk g B2 TS AEREM 30%, #54F] A I 2 4x
PN ECR T ZE A BIA 2 40% . 50% 3T 70% VA E, fig
PEIRB ARG, KERARIE N 1755 e

(Z) TNERYF, HENERRERBIRSTH

G ARRE . FIRTENATREIR, BB &= A
1) CO2, SO2, NOx & THM, LT HMRHAKEZ—, K
MR RN DAL AR & AT DLSE 2 U — 3 A REVR
BUTERE, FEAFAEAEA 100007 GISREL, BEJD CO2HEARZI80 1
W, SO2HERRL 2.6 70, RAHIBIAEIABAA, XU
G OB IRESIOTE, SRR R, HEsh AR S
BRI A SRR R EGE A TR I3, B st R R
L
(=) &iFIBY, HAGEERARIPEKRE
TRV, B AERER G DAL A BB IR IR W
S, HIBRRR AT T, AR R 4 e 4R 3 —
TES-5AE7EAT, WEGHRVREER, XT kil et
P BT BB A RS B B BERVIR 15%-20%, BB Ik Tl A4 7=
N BRGS0 43 b DO AR I H A, #E—2
BT TG T RNA T AT, XA A, Az
i, AREERFT R, AR T RS R R Y T KA
1.

—. RENHER SRS Tl RHil s #HANL R

(—) BREAIR, NFHRE, REGSRA

H RIS & HEABOR T AR Tk X AR L AT F
HIH, SR TR AR R + T AR R+
TR PIPAL G, TERARBREOR T A &
£V, AR RARVER S SEOR AT HikE &
ARG A + PRI TT S URTE A R O, IE mR AR
RN AR IR, FEART AR A 224 5 T8
REHII AL TR BN B, HARMRIE AR 10
RBTHG, BIZ0 R R A Re s R A A
J, TR R A AR IR AT

(=) EEREFRIREEL SR

DU & BRSO H BLATR TR S AT R U LA A
W, FENHRURRASHEONEE, Hf TRy,
WA ST OB ST AL L ETR, B R SRR ) B IR, T
e P AR AR, MRLE T, 2HERSUET T
F5E, SRZahARMREETT, ARERIEAIAINIEL, FRERRRE, 1
PSRRI AEIE T 28, RGN TBAEE, T8
REH, BRI, BB RIS MR AL, 134T
PAERDHG T, RGBT TRCREE 2L,

(=) BEEHHIR, ZENEXENSTRES

[ B G 2 BRI MBS, TET” e
ARG T 5 ) W st Tl BER OS]
WA, Al TR B RS S U ECE;

DAFROTE, ARBIEES R THESD Tl RTINS Ak
S BTN, ST M 2, AR
MELIRE, w5 TR B AR, SRR S
TP SAAMTARE S EAMTEIG, S0 L 15 il & it
KRG B, PHEIbRE, SEEAMEDIRT

=, ARNHESRAS T RARSHANRLE R

(—) BRHEIgIHEK, ERERRBETE

FERECHLES AR B IR RS SRR R
Al R R, PP I TG A S I A (B A R R
. TomUIE A, B GIT SEAR M G A dE, ERTE
RIAGIR AT BN . W Eh YO RN ET [EI 7, A0 Dl
FRE S (I > 200°C, FRIE 100-200°C, fikiE < 100°C) |
AIRFEL (. k. s 28, LR AR B
PRI m RS, AT R ST 1 AR IR P, B
PR AL DR SE, (KB P AR B . L TR F i R
G, R CEIR T ARE A + PR T AL A AR
SRBCEHR R 2R, SRR E e A =T
HRGER, WEEmSEUR AR Y, RN BRI Bl |
. VRN HEIX SURAE G G s B R S, RS
RO, RABERIEGE, T ESEEL, TTRHE
PE, H— MO R RECR IR B = 30% DAL, kg
Fe, mEBARE, EARRAE, AP,
Jr{EHRAEE Ve, MEEIRR R 2 AR A, HER AR

N

g m>
152

JeE

TS w @
=

o
b
=

i
puiy

JIRER, AR, WA G, e R AR RE
71, ST R 99% LA L, AR AR fe B

WHEE, o DXEERY (I, 5 GIS USSR Gefr 40 5 A4
HERCIER R AT O B R B R, SRR FAE A i 24 1 7
500kZ W, IXFE—K, HNRIERE T, WIS 5%
P

PR AR PRI — IR A - AR AT AR
ARG IRAOHLARS A RE A2 A RS SR IR G2 Kk
7, PIDJAYRFMARRELE . EHBECTAR, B Em 55T
FEs DA eif S R JS AL B S, PRI AR 2R
FEgEREIRR B RE XA, SRR E R NS M,
P2 AR R TR A HE P L Bl P SE IR P BB R R A T
i, WS EOS AR, B RN B F ORI 1Y
REBRRFIRE, SMNPTERZ, WA, Ao f i
AEEEERSREIEEE, RV AR HAEE,
B

(Z) BTiEEfL, EERGENEED

RS R AL AR > B SR AL R o AL, 48
REGIRAE, A, AP R SR R AN A, ARET
24—48 /NIRRT SR, Fe BRI 25 SRR 2N S TR 1 e B A L
B, SERGE R, M2 ER T AR, T & R
DASRFF PRI AR R, AR IR, 5k ol e B4R B

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 011



H, PO R LR, BT Rt T LR 2P
SRR, T 2R B S 423, e 154080 2 At Ag
FMAG SR, PRGN, HATEAERE CRMHEe%
B HRREE) SRANSE, 4108 “ARE T EAEREIRT TR AR
gt, BomfUash R AR, AUIEER AT S, B
PSRN SR TR, BRI RR, AEH
FIHAEREIR, oA A REIRGRED, AR RER I A, b2 e
PETCEE e, MARMEAAEE, ORI BRI A BEIRIR FE.
B DI BRI AT, SO, St BRI, A ]
M, BB R L R — R Eh SRk, IARIRURSE R R,
AIIAC IR H S, R PLCIsH R o diakar, R, RIR
XTI SLAT AR, S IRSEROE T 1S M S
PAREROE IR, KEMETE R, SEREaRT, 21
AR DUt D LR, S HJR S SRR, X RRE A
RGIRVEHLNTR], (RS ABIHIAT] “1d Btal, REdE” m
BN, BESE RGBT ",

(=) geiFEMRK, BERBEREER

AL SRR . TREE. BT = RAEE PP IRIR R R ARIK
REPEARMFI AR, PAOHARERE. RS0 COPIE; FRETAE A
CO B HERE . SO JHERE R RHERL; ZTF A A R
AR IR SR E IR HTEEE SRR ECE, T
PR G PP L RS & AT A TER G V-, Sl i — SR R PP

243t

SR, AR PO, HhE, BITEEREN2E
LA, ST G BUAR SN IRETR, IR BRI
PAREEGE AR, At i Bl R s il St ae i, Mo
WrERIRERE, AT BUR AR AR IR R EE IR B, SRR BORS
AT RICR T, R A, e AT T AT s
PRBLTT SRANER G, NTH RAAEL R4 T REARE . 29
FLL, AMUE LA BT OB A A S ik
fi, WELSBORAN ., #5585 WAk S I Bk, T AT § £
GEAT AT, BRI AT, SRR RS,
FZRRAE G A 5T COIR AR AR, 1535 SR AR ST 5 e a1
UM, R R L 2 AR SRR, HEsh AR
i/

[S

. BRIE

L5 EATR, VEHLHE RIS Tk ARl & AR Sea ae IR
AR A SRR R R LA, RArIRAORRIR ., PRBE. 0%
B ASCZRHNTRE & IS EMR, ARG, BT
P, BEROTM =0T A TSR, X ST G RGN
Vet RERUmAR, WisEMSFRE, SHgRse, s
HITTSRBENAHR R AR 2, HIRRERE SR, Tl
HRUGTH IR

[PXT] A XS8R |, JRAERT . 1000MW A ELASHEA U0 RITRALRGOR T 01 T EIINE T 2024, (09):59-62+86.
[21X3H (ATRAE R TF IR S HROE B I PR AL REROR TS (). IR A5 EE L2024, (18):110-112.

(31 R I 4ok SR AR IR L D] WU BT L2024, 39(04): 189-191.

(4] AR, B3 BRI AL R P A L SR BIIREI UL (1] AT 2023, (52):104-105.

(51 BEE . Al AR L R R A B T FE (0] 3EEHLEIAR L2023, 65(06): 435-437.

[6] I . SERAEH AR A ROE 1T BRI AT (1] BUR T ALZGANE B ,2023,13(11):218-220.

[MVEH | BERE, G058 T2 RRRIIACUREAT UG FEL0 08 ). 300 TR 2023, 43(11): 1428-1433+1493.
B, A5k, ST, 55  FETHOh i 2 MR RS BT S ). SRR 2023, (17):93-95.

[O1SRAEIT , BEEER , F/NE |, 4 660MW - IR A 2 WAL AN LR FIEORBFEN T 1] BRIFRHL , 2022, 20(06): 61-65.

1013

VAT R 8F L UHERAR DL B R R R IR EE T SREAT (D). ZRTTIREAL L2022, (03):14-18+28.

012 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



