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Analysis of the Influence of Turbine Flow Transformation
on Energy Saving and Consumption Reduction
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Abstract

As a large energy equipment, steam turbine has been widely used in China’s industrial field. However, traditional steam turbine
structures suffer from issues such as low efficiency and high energy consumption. Therefore, this paper proposes improvements to the
flow passage of the steam turbine. Firstly, a detailed analysis was conducted on the structure of the flow passage of the steam turbine
and its impact on the overall performance, and improvement plans were designed. Secondly, we compared the performance data of
the steam turbine before and after the renovation through dynamic simulation and on-site testing. The results showed that the power of
the modified steam turbine increased by 5% to 10%, with significant energy-saving effects. At the same time, the thermal efficiency
increased by 2~3 percentage points, and the energy efficiency improved significantly. In addition, the unit operates smoothly and the
failure rate is reduced. The results verified the positive impact of the transformation of the flow section of the steam turbine on energy
conservation and consumption reduction, providing new ideas on how to improve the efficiency and economy of the steam turbine.

Keywords
steam turbine; flow part transformation; energy saving and consumption reduction; thermal efficiency; dynamic simulation

REVLE R EN 7 BUEXT T se PEFERI 22N 5 B
NS SR ANEWET A, RE - A5 S/RZH 017100

m =

BAHAE A KRR, B E T LA AN, K, BRGARIENEECFRT . RAESEAMA, 4
do, ST AR A A AT T A, S, RSB A 900 5 M R LR AU 60 BT T S 24T, iR
kR, D, RANEEHHFRIFAI MK, T HEE 0RO, SR, HGRE A
HERE%~10%, FHRARAL, FINMAFRH2INTHE, BAR DAL, RIL, WREFTH, KEERK, 2
RRAE T ASAEA N DA A A R, 4o IR B AR F 2L T 9140 235,

KA
AR BRI EE; TR, MR, 3 FEm

13| s, XS HHOSRT G LI R R, Bl ISR
ﬁiﬁﬁ%uﬁ(ZE@IﬂMﬁﬁm :—E»Z':EE‘: E@Iﬂiﬁi}ﬁqﬂ IJ:‘TTE %DT%%E??*@TE"@E ’ U\ﬁ?ﬁfmHﬁ(’ﬁé@*ﬂi@(ﬁgB%E&iﬁﬁgf‘R*&

ERRRENALL. AT, TR TR R O

S, IR, I I 2 R SR A ST

PR FIRT R Shitt, FRA PR SR A — PG S Ao g, )
S$;;§i%2%igﬁﬁ;£$ﬁ§ﬁ2§§ii 2.1 MAHE TN AR HE R
b e PURPURYAMERS e, FERA T,
ST FE )_Ll_()ILIZlB]j NEENAIEA T /I:H]j JT’ RITFLNA EJ_L T\ ﬂ{t&?ﬁ‘(ﬁ%TﬂJﬁ@ﬁ@Z, Z{Tﬁ%ﬁgﬁ@ﬁfﬁ [I]O ,H\‘Eg

GEROTAN, MRS, Tl SRR Y — A R e i \ \
IR R R | AT LB LR
W, TENIERN L, Bl LA D S L R =

W, b TR ). (45 AP
- i, RRREKCRRIGR R R RO
(FEEM]FRE Q9902-) , %, PENSOSZF0 s T SR RCR BRIV, SO 5 7
A, AR, TG, MEXEEEETEESE. L mm,

HITRERRETSR. PSRRI

40



BRESIMRERE - 5£02% - F 1081 - 2024 £ 10 A

MR, SRR s RRE R L, 2Hifn
BRI AN . RERIREIRE MR, R
USRS, AR FEREAE, EREENRGEE, &
RCREEIR SR . X REIRFEER MIRMRIE ST, $RTH TSR
AT A SR T

KT R ILE S HEIUERAIZ LR, S
VERBIE—25 R hE, SRR MIA. B SRpl= R e
RBERERBT AL SRR T AR B, X PR Ty AR IR
NIRRT S LEm L o e R A R,
B R T 1 S DR AR A E i MR AR o 2 iR A [RIRE,
BRI MRS BT A R . WIXEE S ARA
SONTATERRR, RS SOE Ty SR O T B EG
IRIERISEEAE S o
2.2 BiRERS HREIRIT R ARV R R

VUESHUBFTED > FA T B S R (R RE, BIERL
| OBBRENBTREE. R R BRET 8 [ E
R R Fr4nk, Hikit BRI RE RS (L
WM. oA ESSIARR . ey BMERE
AR, IXECRE 24 B RESE T RER AR BRRTECR VIR
R B TLARTEAR | 2RI RE R N AR (i B2 MR At
BRFE . AEXERR T, MR R AT MR R RN 3R,
R REE LR A EE

P B pE i 7 IR S AN 1 T2 th 2 R
PERE. AnM A A EHO DTS MAATER NI R, RIRES
BB T SRR, XAPRIR TR, a1
B . TR, LR BRI Y 13k
VORI SROElT, X bR EGRAT A ST o
BRI, AT DA SGERT R B
T3, MTISEERTTRERERER HFR.
2.3 RENBIRARS BUSHTHI AT B 2 17

VUES LB AR 0 YOS ) E BRI o fe AL
RERMI AT, B N SEREEZIR T
MR Dokt M R E R . XA
SEGERIL . IRABE NG, MR REE AR IERE . WD
HIRET RS NUEZSA], DA BRI R REE
SRIRER, SEREEAR Y. MBI ZRER DS
IR, B BRI o B X e
RIEASMT, T 2T 2sI8], e rikit, 2
S SAIFERE, IUEIRETRDUR DI sBE ), MeEb e
BORIE K F e B RERETT ERIEL, T SoE R 2

DINEE. SREREEAHE, XA ERERFIRRERE
PROHE T IO

SRBENBRMALERIT AR TTIE
3.1 G RE S ISR RS 5 R
PR LIS P A AR R AR IR A A

TTHEAEEE S G SE IR T eI
fig, M EETE T R TRFHES 5, RIDVE SRR IRk,
FETHRIARRE R LR . X — IR S THEE S lmE A
DRERARK, HAZ ORI = 4RI N IR S o it
Stk

PSR S BOEBT R AR A . R SR
B, Mfsimbrkt, AOUREEEINAN:, SRE R R
pridke WIS | ASEERI R IRER, AILLUG 08D R EE
BRRETh, FEER R AR E R A .

TERGE ST, REEEE RIS TR SRS N eam A
TR NTREMNRALASMS, B BuEFRES H
MRIATTE R R, DAIR ARttt
BEMCMR AR IRTIROR,, RTDASEIR LI e R StRIE 75
A, HRAGERRE T M T RIS TR

BT EAURR TR, ARSI AR
FHEDHTAIRRTRNEOR ,, A EHLE TR TR, M
A ARA AT R E R RERORAD A TRIEIATY, E—P4E
SRR RIEI TR . IXFER AR GEA T B SRS Ay HE
PLTTRERERERY SEERER O T IRSIEA
3.2 FHAMERAR S BUSRITT TR T E

PREHLB A FBOE R P BN 515 ST
JUAT5TH : A TEA S ARSI ER
&5)73%: (CFD ) SPiRBIRCERR DI S o 1Y
FHFER FETXESHTEER, HlE DRSS 2.
BOEBTH A% OE T DA Fr B9 T LITARFOHES 75 5K,
T AR B A R AR R SR R SR, $R e s R

T B0 PR & HORPEANHIE T Z AR BRI B9 A M
FifasErk. RASHEN G SRR I TEOR, AMXEE
S AU ThEE ), BRI G, AT
W DBOER RN RGBT, IS FEARRE TR
B, WIS TR ML,

fESEhE AR, SERENSCHR AL, i T
SIS LARD SRR, SERRMUE NG, MAERIIIAGE AT
ZRMRK, KAzt B EBREN, HtE—P . @
HEAERLADT, & RRGRSRE T AMERERM, 2
PHASSOERCR, MisEEl LRSI ATE TR E MY
.

3.3 MEABUERR NI S T 510

TR R A LB R D BOS A ERIS AT, BT
FRARIRTRANRE RSP EE AN, AT DTS 5 rot:
REFRTHIREE . RS ST B R D RERR, 12
TRRpEhE PR, MIRTHE R R 98I
R AR R AN, REAS A A Iz RE R
RAFDHRA, B ERRECREEE RTIA 2~3 ME A,
XTSRRI ARSI IR R, BoET7 =S

41



BRESIMRERE - 5£02% - F 1081 - 2024 £ 10 A

TR EIFE S M AR I AP BERO P, Bl UGS
VA B AT SRR A . 8t CFD BB F s 2R
AT, EERAZIRER I B IS AGIE
I TS FAGE R R T, O S R R O TIR SIS
T, FUREAESLR R AT SR T B
4 BUE LS TR ITE
4.1 BHEL IS R R FFE R a3

TERE LB s S R, LR BRI
HUTIRECERE, DRI REOA TR B bR, AT
R A R, AR E A VB, T AT,
AT A 1B A S TR TR S 00T, DAE N fE4:
Pt TR R R S . oSS B, Tyeehl
WEESN, FEkihiEAZ TREE TERA, DG
IR PR AR IR T SR A T

W T RS, SOk T 2T RN, Fln, HudiE
KEHDTEET ER0E, DABHIESC G O 51 B R 25
Y a7 S (A ST e N S = = R o B 42y N3V
PRI T2 LR T ER . ek, i T2
SR, DRIEEFES S SGET A TR,

FESTHE R R G Bl T — oA, fEMOE e AT
eI T oA, SRRy Toidk A
T o X PR R B R R et sk gk, 3
DEEAESOE FOIEATIHHEL T A e IR, e
PETIREAIAL, DI REHR KRR E B, T. i)
FRPIRRRAFF SR, BOaSTE BREDSLEL VR eI T REY
WEFR, NESRARMNHERER T E RS .
4.2 ZhAF NI IZ MR L R 4517

Eh AR R s SR T 2 PR A AL
Gy RO SR AT o B s A, W HMOE AR EE
WA AR B R T T 1R HT . LIS R
FH, MoSBATBERL TV S EE, WO T
RERAR, BE Trmald®E ., =ESEuE ARSI
SRR THGE, FIERRLN D R A HEN
TS

B — B YA T 5 A ek, slsk
REBENBIESE 2 WP, N2 TSESRERETL

=F

42

SPRINE . BOCRRIRERE e, SRR, HMGEE R
DDZBER T 5%~10% , BICREE S T 2%~3%. BEREFHIBIE(R.
BT SIS R &, AMURIE T s 77 %
FIEREM:, BN REMCETHREE TEEN SR, BdED
T, @O susE e R e A R th B IR T
ARG E M, AR0RIC T s, xR %
SRR T RIS TRME S FAE, Adk—P T R
BASE T A
4.3 MEE T BEI R AR NG & E 1T
S JE PR FEHUAE TTRERE R, . AR ANAL & v S 77
MR BERT . Dl 2R DA, £
TR, YA RIDEIRTE T 5%~10%, B R TER
B IX—P BN T RAIRERE, BRI TSI RE H bR,
MO A HOV R LIRS T 2%~3%, FIHGEEA S E]
T FE—2P R SEEEG EoR, HUE AR TR+
FIRSE, MPERTERR, XA T ESE, B
WD T PR AT MEN U R . SGE 5 TS FELE B TIE
HEMEREEPR EIRI G, BIIE TR S s R
R IR, HEHMGE SRS R T A RS R RE A e T
TIRERAFHSERIOSEE, AT TR EsEiR it T RA 2%
ERIfRR T %,

5 451

BATHR T ERES KB s —— RS R EE 1,
KiLEBITEETRE. HE AR At T —Esus
J7E, FTHEAUSIANSCE RN OR RSO T R IR . 45
RoR, Mot AN CE TS, ARSI
ZIREIR, PRt B/ DT o BARTA T RIS T— 2R,
(BRI AL TSR, O E LN TIERE.
TN 1A AR A DU 5 2 IO 3 RIS B T f Tk — 2P iR
Lo
%30k
(11 ERErEIEE ks ) 7L RERERRIT[T]. AP SR AT

PEIZE(T | SR TRERIR,2021(3):251-252.

2] FERIRAEALTRERRE ST U] RSB T 44E,2019(3):

586-587.

[3] HEVGES T IRECHL T RERR RS T E AT 0], i )RR,
2021,37(S1):9-10.



