264 911
2006 4F 6 H

th 51 R D = 2O 4
Proceedings of the CSEE

Vol.26 No.11 Jun. 2006
©2006 Chin.Soc.for Elec.Eng.

XEHES: 0258-8013 (2006) 11-0047-04

hESEE: TK263.1

XEHRIRED: A FRSES. 47080

—MET HRAFUEITE IR
BT AH [0 B2 AR BT 77 0%

KEN, 1k

w, REE, AZF, W &
(Bt ) k% R ERABME R BT RELFRE,

LFEF ZFK 102206)

A New M ethod Based on Finite Volume M ethod to Estimate Axial

Thermal Expansion of Steam Turbine Cylinder
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ABSTRACT: The comparative axia therma expansion of
cylinder and rotor was one factor effecting steam turbine
start-up time and generator unit security. Now, it couldn’t be
carried out that monitoring expansion of cylinder on line. It
was presented that using finite volume method to estimate axial
expansion of cylinder, which is based on cylinder transient heat
conduction, and expansion reference temperature (ERT) was
defined to describe the capability of cylinder expansion. The
cylinder was divided into several parts and their heat
expansions were calculated. A good coincidence between the
results calculated according to the theoretical model presented
in this paper and the results of finite element calculation can be
observed. By this calculating method, it can be carried out that
monitor and measure on-line to axia differential expansion of
steam turbines.
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Tab.1 Simulation results and calculating resultswith different temperaturerising rate

R THEI(C /min) i Al/s 0 60 120 180 240 300 600 900 1200 1800
WAAREREIC 260 261 262 263 264 265 270 275 280 290
1 HHRoufE/C 130 211.84 22327 229.56 23410 237.84  252.09 262.62 271.03  284.39
THEAEIC 130 211.75  223.08 229.38 23391 23765 25193 26253 27097 284.37
AR5 2 1% 0 0.042 0.085 0.078 0.038 0.080 0.063 0.034 0.022 0.007
WAAREREEIC 260 263 266 269 272 275 290 305 320 350
3 HHRufE/C 130 21276 22554 233.30 239.37 24469 267.39 28698 304.80  337.59
THEAEIC 130 21274 22541 233.17 23923 24454 26728  286.92 30476  337.59

FARRZI% 0 0.009 0.058 0.056 0.058 0.061 0.041 0.021 0.013 0

MR LIRZERIARATT AT Y, B4R Bl fay R
LR 72K, BEIASAG R ZY, T A6 2
WSS, BT AR ZERON, BRI 7 1B
P, RZEME IR HESE . DO TSR AR
A IR ) 2, AR —DMINTTRBCR, AR A
VEAZE, FUEHOZBAREE 8. T AR E
RGBT, RO, SChs b, HLARS)
I, TR A 4Cmin, P LU 4
RE, EMTHEIER R R i L TR 2.

B 0.2m i) —Be (K 1@) 15451, AR
RS RAE— AR beE, BRI 350C, ¥R
WA 400°C, HTFHA 3CImin, ALK
$ 3000W/(MPK), FHREHCH 40W/(MK).

DA ] 1@l BEERTT, A ER 2
B4y, Al WK L HI(0) (), 1E2E3 TR Ak
fARE, AR5 ugs R Wk 2.

.-""_rj
P __,--F""'_

32 SRRASIAMMK AR s
VTGRS, L RIS £ 7k 74
FREL A3 A A — SR LAE Oy T L% @ o o

BUMCE RS, ASCHRH T KRR Terr MR
W, REBAEGE & B2 5 1N K e 0 IR PR IR
o PURGTAARNE 22 R AN ], K 3Lk 5 oty +
NG, AN ERITI R R A], f fRE
e P AL B, HAAE LR
Terr = ié:l%of-ri (r.t)dr

e Terr MRS s VO ER § 3000 IO AR
V A BIRLEAAER: T (r, ) K58 T 5850 AR 1m0 B 23 A o

o I IR AR U B SR AT i — B I R F T =X

L= (Terr - Trer) XLo &

e L MEENZNZBINAIZIK R Terr ANIEZIK
FRER L T AMEIKAIIESH L Lo AIXBOE
KR a AEIK R AL

T ISR (3 R, R RS R LU R AR
) 300MW ML v e A HLAMELA 4, AR SRR
PR, BUEAR DY 32 — R BF 50 % TR LRI
LRI, BRUHIARMEE LAk, P BERL R 3 KI5t
SATACBE,  HRIRIELEE Sl i AR A, AR A T )
AR FGHTAARRT IR > R 15 B, Aol sKk S B
I EIFEAT S, AR Y RLE R 2

1 SREMRE B E S
Fig.l1 Themiddlepart of cylinder model
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Tab.2 Thecalculating and finite
results of middle part of cylinder model

I [&)/s 60 300 600 900 1200 1800

HMRcf/mm 0979 1.042 1087 1131 1173 1.257

PFEAE/MM 0981  1.031  1.081 1127 1171 1.256

R 5% -0204 1055 0552 0354 0171 0.080
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Fig.2 Thedistribution of original steam temperature
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Fig.3 Themesh of cylinder
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Tab.3 Thetheory and finite results of whole cylinder

I 7)/s 60 300 600 900 1200 1800
g /Imm  7.047 7.388 7.650 7.903 8153 8.656
HEICMHE/MmM 6909 7.252 7.606 7.938 8.258 8.881
AR5 2 1% -1.997 -187 -058 044 127 141
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