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Waste heat recovery from flue gas in thermal power units is a key technical pathway for energy
cascade utilization and energy conservation with emission reduction. The heat exchange efficiency
directly determines the potential of waste heat recovery and the economic feasibility of the heating
system. Based on the heat transfer mechanism of flue gas waste heat heating systems, this paper
conducts an in—depth analysis of core factors influencing heat exchange efficiency from four
dimensions: structural design, medium characteristics, operating conditions, and external environment.
It reveals the mechanisms by which these factors affect thermal resistance, flow field distribution,
and energy transfer processes. For critical influencing factors, optimization strategies are proposed,
including adjusting heat exchanger structural parameters, enhancing medium pretreatment, dynamically
matching operating conditions, and implementing adaptive environmental regulation. These strategies
provide theoretical support for improving the heat exchange performance and operational stability of
flue gas waste heat heating systems in thermal power units.
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515

e “Baw” HiRG

[0, KRRALZLTY BB e 5 AR TR IR A T Bl O8 R IR T M e M O BEE T 18] 0 K FEUMLAL H MR S B2 3 7 7 120—

150°C, Z &Ry, A BN SR REIIR S, , B MBEIEREE AT By M UARAIENE RGO BRSO I Eva (%
BERBEIEIK, SRS PURTRATRIEICRD, MR TRESPMRREENME., AT, SERRBf TR ZEHFZM A 5,

S BRI T e |

PURSE 5P, 129 T RBFIRCERGRT . ST, ASCRESAECRIIIZ ORI R, WA HIERL

B, FHRHEOIER RN, RS S s Os TR S

WA Ak (1986.12-) , %, FHREFA, A#, TRF, FRFW: K530 TH,

016 | Copyright © This Work

is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. KEHARSKREERGIRANIE

Tk ARG DURIS Tl A P R H > AR R R 2K
AR ALREVE (18 DLRIRIR AR, Wi S Z e (g4
BRI ) SEELSR P BEEVIEOR . AR R [ T,
RGP A, BRI —IRARIR, RSN, wbvs .
FIRJRR G IR SRR, AR BRI, B
TR, N8, el KA TR vEtE R
GO RAGEEEIRR, EEhE MRS U kg
TRERR B R AC e, S UM R IR AR S v 2
BRAGREE, FREE IR BN, S IRk R
EERAS R, PRIRRRIRCR AR R SR A RGE 2
e, BEEERIEATTRE Q=K - A - Atn (QA#HME, K
NREREEL, ARBRERL, A tm ARTEREERRZE) . B
REREL KNI TR UMD AR A EESREREL. 1831
IR FRAAR RO AT IRRE, HAE R e %
BN, Rl R CR DR,

—. KEJBAFESFKAHERFRANEZMER

(—) E13igitHEER

HRGEN G SR E R PE IR . WA B
B, RN AR OB R R 32, SR AR 2T R S Al

SO e R R A R B U7 2 AT
HURRMERAL; BRI, R, (Hi
PRIERE RS T A R R T R A AR,
HRTHERTA G, SRR . N R R i £
Ftk e T HIE 75 5 ERAGEeR LI, Wi 2208
Bl A S LA FERIIZIR . #2177 O R IO EC
BT TSI IR AR, Tie RS T AR T e R R AL
T B ATES S, T FER, R AR I ;
TR AN 5 5 BRI 2E, SEIFE R, IbAh, SiAm 2y
RGP ZE R T IE, FHFIARAF TRRR T . BAV TN
SRETRFE S AR . AR 2 2 SRS R ZE L
R, BEELEATE s TS RS IR SR s R S £
PO, HFTRES IR A A SRR BRI M R SRR
. FEHEEEFFECH, SEREERM R (AN, #E
) REVRAEBERER, TR I TR 5 SEUR AR, TP
JpB,

(=) NERfSHEREER

TS BRBRE PR/ P B2 A o S R (e R R A )
T, SRR MEER R, U ICRPAE R S
S02. NOx. Hidx, AR, HAvk Aok fEs A ge BE Y SR
WIZ, BRGSO, ST BT R TRk 1 B A R
ol EEE AN BB I EEL, BT Aok
B, WIS R AR T, TR SR N, B R
o BEEIRPORIASR SR S RS, PRI . &5

EL

EOR, BRSPS, BASRELE;
MR R, GE/MERGRZE, BE(RIRIREN )5 IR AQE R
%, R M B B, OB INIEPRACAERERE, [REER
FRGUEIRACR,

(=) BTTREER

KMV AT B 5 RGBT 2RISR, U
TR RN, SRR . I R S TR A A
RAEGEM S E . K RPEL RS, MG, dn
B, ATRUBE SR SO AR ARG, SR SUERERAG (R
i, SRS, FHESIRALRERE &, TSR A
IR Sz, MRS IO MR ATREL N . TG, R R
TR, SRRCRUIL TR, REUE SRS R E IR E
B, RS RS SERA A, R HRAEX,
SR (0 A S0 RS 3 e sl Ko SEUKIE
A, HEENIAEMISG, BIRTRELE A ERE, Teoh,
SNBSS AR ERNE 22, IR TR
FH T, LG RBBET R BT R WS S IR el
R KA AET S SEIIS 8 QR |
i) PREEE, BORGREEERL R WS, 50 R T 5
[l I SEGRR R IS S EETHER, TERR RS, BE(R

(/9) SMEREFIRE SR

SNERERGLZE MR 2B s M R SN S BT A, TRl
SOMIHTFATCR

PG FE B 2 MR R G M R E S G, &5
WS EASER FE IR, BRI e I ECAR ST I, [ IR
BT BT, SEUEFOKEUREREAR, SRR LR
72, (DA RES A MR FUE 1t PRBREIE L I, ARWRZESE
AN, BRI, BO AR SGHIIETT. RS K
TR SN B S 5 Tl oG 3 BT S IR e AR AR A0 7 1Y S
oy, RIS ok 7 ROBEES SR, IR 5 )5 h B 53
R OB, e s SO OGS 5E, SRR
b, TR R,

=. KEHBERSKARMERGIRANRIEE RS

(—) IREmigit a8

FIR SR B AR B L), B I A S S i 2
B, M ERUERS R SRR RAT ML S SR
RAE IR TR S IR R, PG M A A anaii:
Ty BRI Sk H 7 (IR = igs, Rk <k
LU SR B A T R B U s (RS
A7, SR AT B R Pesh, WIS (R B AR
8 ~ 12mm, “PHHAEIB S USRS, UE R 5 &R
HARVCHAD . SRS AE BT, A O e (R R 38
g, S R R s R A BTG, [F
I A DT REARRAHIAR, AR RIE F SR T TUR R AL, iR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 017



EBH &S | POWER SYSTEM

RSB A . MO AR R e SRR
EANE NI G0, FEIVE R BRI %R R
AbB IR IR ) A BUREMT S SR FRmDE
IR, FEIRITIRIGIER, SRTHERICR,

(=) BUNRIGESISHEE

T SRR TR, I8 S e B i+
o, OB SRACI AL BEERTY . FEREAGR A TR
AR, RAHRRESRAIRAAEGTZ, BIHThd
i SBINURBE AL ELIT, D SO.. NOJEiL, FERERTME
JEETRRE s SEME R B, R O S A R LT,
BRI BT KBS il A BEBEEFR K . SR AL
AL SR ARG ER AT L, RN F 5 2000, RIS R S5 R
SEHRIAE IR K pHAES &40, PREF pHEFES.5-9.5 2 [H],
BT 0.1me/L; RESFIEEE, NI LRIEI KT ST
W, W iEYR L. AR R AR S A, TR PR
IR IE, PRERHERGRZEE A BIVER (20-30°C) ;5 ka7
SR LA B, ]IS T L [l AR PR o v ol R
T

(=) SEEETIR

TR K RN A AT SIS HaE), S M RSB T
ZH, SEIRECE R AACULTT . SR AR T 51 KL, R
TR AACE AT I e ht, PREFIETIRIEAES ~ 10m/s
B IX TR, SO AR E 5 KPLRERE; RS Lo M@t
W[ T8 R T T AR, e R AT, I S MR R
BEEAZREE, ERRNEWEIERAE + 5kPa LA, &
PRSP E0IEETE + 0.1MPa LA s SRR R ez, JEid
PA PRI AR B DU RCIA SN IR AR, SRR ERIR 2R E. W
AT PSRRI SO . IO K PRV I S,

23

FRTANER IR AL, SRE & R T 15T, SRR R 2N,
BRGNS AR SR E BRI PO A g h s gt AT
FRRACH, AREEE AT 50mm, BRI HRRIG; WE
i MG E, RGPS A BRI = AT EAR, ke
IR EGRIET. RIS IR B2 e, e
A BE SR L AR B GRA MR T K, I D R AR
BRI SEIR, [ I3 S R K e I35 A o i e et S i S
PRBHRIE | BN, B R ERR S, SRR
AR S T, SEBURICR S EBEA I F ISR ICRL

m. %&ig

RV TR R G AR 2 450 . AR
P BT TSN 2 R MM G0, s ai
ZH IR S B L TEAT TSN R AR A S
DHIZEZR . ENTEE R R, W A0 AL AR ZE TS
Wi Z SRR R g e R IR e MR 12 Uit
INTRATFIETE, ST RO RIS s SRR, g T
BUK. SRS ZYET RS ; ShaIRss T T, P
RS HERE; FIENEETEN, SNSRI T, PRsEiE 2
HEFEPERENG, AR RS HIHRMERERE TRE . AORHTTT
IS EEREHOR, S RSP ) AR A
SCHURHZE RIS ORI, HE—P 2 K R UL Ui v
73, AREIRT L SR R SR A I A RORS

XA B0 BBl 2R AR bk | 2—30, Bl BT OME TR A gLy 200 BT5e 1], HAHES ,2017,(07):15-20.
(212630 | BB, EadE | Mt DeRR S GRS A UM R ST A S I ()] FALACR] 22 BeA4i 2024, 34(02) : 49-53.

[BIJLEL  THIRAS |, XUT5 | AEIEHE ARSI T PR AC BA BEBE 22 DR I I 5 (1] RERL 2 5HOR L2024, 13(06): 2057-2067.

[V | b sty | R | AR BRI PRETC T A RV R GEITST (0. 7R R L 2024 ,42(02):164-168.

[S1FEE | EAAT 20 R R IR P BEIEIUIR S (7). 756k L2024, 43(01):113-115.

[BITCMERK | XIE | 225 | i WA N ST SO R AL R B0 HERFST (D1 1968 , 2023, 42(02): 20-24.

[TV RiRRAY | BRELAY | ARV | AR T B IX 2R S RETRBLRE R SR VT 5 S (1) BEEZST L 2022,52(S1):18-24.

[8] 2= , MR, XITOh BT T RRE BRI AR FHRE AL R AR B FT (1], FEIhEHAL , 2022, 43(01): 24-28.

(91 P RIGE , Y BET IR (B ) BLBE R e HU LA FERTFSE (7). RBHABSAAR L2021, 42(07):65-70.

(101, XUASHI , FIA | REN | AR A =ORPAABALIE R S LR IS 4347 (1171968 ,2021,40(03): 13-15.

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



