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Abstract; To reveal the cooling mechanism of steam in the disk cavity of flue gas turbines, analyze its in-
ternal flow and heat transfer characteristics of cooling steam, and explore the influence of cooling steam
flow rates on the temperature distribution in the disk cavity and the aerodynamic performance of the flue
gas turbines, the fluid-thermal coupling model of YL14000C flue gas turbine was set up to obtain the flow
field and temperature field in the disk cavity by numerical simulation method. The influence rules of dif-
ferent steam flow rates on the temperature of the disk cavity and the aerodynamic performance of the flue
gas turbine were analyzed. The results show that cooling steam induces a pair of convective vortexes at the
elbow of the pipeline, which evolves into the larger flow separation after passing through the nozzle. Then
convective vortex are continuously squeezed and stretched at the axis of the disk cavity. After cooling
steam impinges the disk, it diffuses along the radial direction under the action of disk rotation, and its
cooling effect is enhanced with the increase of steam flow rate. After steam cooling, the temperature of the
disk is about 100 °C lower than that without steam cooling, and the maximum temperature decrease oc-

curs at 0.3 m from the axis compared with no steam cooling. The increase of cooling steam and sealing
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steam flow rates in the disk cavity has little effect on the aerodynamic performance of flue gas turbines,

which effect can be ignored in engineering practice. For YL14000C flue gas turbine, steam flow rate of

500 kg/h is enough to ensure its safe operation.

Key words: flue gas turbines, disk cavity, numerical simulation, fluid-thermal coupling

51

i3

HAFEHLZ AR A AT i A R b B v ) R
i [ SRR ARG AR S DL RE I % i
S AR T AR R AR T T ) R X
SEHLI D R FNRCRA G 2O E 5

TE IR R R TAERRES T A AL R S
RE 1) 5 AT el 5 3 000 100 0 B8 R 1 | % A8 ) A7
FER R BERE I . [FIR, B T 25 M BRI, < 23
o e (R B A | R 28 s R e A L B A A
ARSI O R AE R PR SR IE T
VB, B T il 1 b BRI AR 1 GH864 HR 3L il A 4
S, BV HI R T B MAE R Y FER AT
FLI P VA H1 2 7 oh il 40 5 48 1 AT 5 o R 9 45
B, UDRAIESS S0 A 00 <M B2 45 1R 7E 320 ~ 350 °C,
B IE FRAMIAR " WAh, e RS A%
I e BRI 1R R X M MR it 10, 4 g
AR R Al s VAL BT 3k 2 W A BT A A R G K, T
DR TR I 2t A EE
B

A HILAE V& 0 00 3 B4 F A 8 S 40 T
M, SR ZE VR IE Y AT, R BT
RV A B TR s RS vl e R
TR 13— 2 e L 3 DX 3R, 5 5 % o 35 D) 1 A A
PR AR I B HF AL . R ZEVRAE S 2R M T 3l 7
Hh S A A M TR 5 4% 5 T P4 A% B, (A5 40 SR
JERFA TARRZOR . KR FEAL PR DL 45 e 2546 O e
SR R HA 254 K8 IRk
RS, WUk, FNAMEE T T KRS,

— 7 TR, WEFEHERE /R F T A i I8 3 T
(A SR G AN 38~ S A R G VE R
PINETAE NI ST T i Y 2 o s o) 1 £ AR
P, R I A0 1) 55 2E R B A S0 I 3R ORI e
TR ORI K, R E N BEE T E i
N SR S I R R R A5 R %

UGS BEIE N T S AL A2 #R . Chang 55
N SRR Y T T B0 s o D
P AGIRRE RN 0N, & S 01 e | XUBH fin 4
I A AR e R TE AR G, 5 1 AR A OG
Yang %5 AR PS50 MEUE R T L0981 2hie
FEIEETIURE 22 G2 Hh 0 i 2l 5 B AR SRR 7 X
S ks R A A U AE AN [ 8 i U U B S48 R
IR I AN ]

T35 R RGN R B S A5 Y 3 TR
NS E LA S B E 300 5 R A R 28 oA v 2
REMSZMR, LA TR BB R HI 28 7, kAR AT
WFSE T AN RS 75 VA BRI e i B A Ao e it 2 i
U PR I S R AR S e, i B O R A AR
AEFE A AL M IR . Mansouri " BFST T A 0E L i
WA S0t e s T3 48 28 16 1 A3 R A% Bk BB 1Y 52 i)
SERFH YR IR B B A 1% B 3
TR HIEAT R V8 A AR A% B 508, BRI
RAK, Lin S5 N385 SR 00T T 55 1 AR 35 5] B
T XoT 8 P X It A PR S e AL, 45 SRR e+
FR SR AN ST E 43 A (R A58 ) R T D 22 B 27 S A9 286
[IRTE >N s T NG 1/ S N E S TS
TR RS J32 0o % 3 B s A A R PR 0 52 ], 45 R
FE B RIS B — o B LA T S s i TR B
Ko 45 N2V Fe il T4 & il i, BF 5 L% 5 i
BRI I SRR PR RN BE S HR 52, K LI e
PN AR R B st s B

HHAFEHLEE B O A SZARIR VS 2028 VR 32l A
RIS LK, T B0k B0IR 4 A 5t
PEREAATES —E M 22 5%, AE TSR, <5
PLELIE N AN Z5 1 Fe SR o3 R H 78R X
Bt Bl 5 4% T DL K M AR AL B 1Y 52 Wil 15 A8 B
W , A7 D EER AR TR S EE ALY S JIPLEE ) L) e
ZRVRI R XHHFE LB PERE RS

BT R MR, A SCRL YLI4000C M5 HL M
XTG4 R TR A BB Ty 125 38R T8



o5 4 1 &l

N, 55 I LA N AR JIHLEE S R - 13-

Ve AIHLEE, PRAR BT T LM N B TR B 5 A AR 4R
T AN EI R R A B B AL B I
REMYSEME . AR X FIU AL B 45 1 & BLAG B4
B PRE M 7 B DA i E O A AR HAT
SRS SO T RE R A E

1 JAREEHER X

1.1 JU{UEBFna R &G

B 1A F AL LA 254 Kt 3R & I S
SEHLNTA 3 PR EAEH 0 TAEN BT, 2 ) 3K
IEEEALAIE S V2 2058 B VR B Z2 VRN By 1k S
AR il R B B R R, Y ARV E AT A
Ji AR G 0 KR ASE B A I 223 T S bl 5 000 7 8 s
BETE 5l s (A BE 1 LA K F2 50 29 51, Bl e 23 b oy
HI S PN 25 (6], AT A 28R E R H e £
AR FEALS | e ] B AR 0, IS B
(1) 5% B 2R R LB S HE R

o
RS
H’;-
r
Y
ke, Dsspaemtn ~
(a) JLITZEHY

FUMH
Bt

h
L5 R
LRI
dl2

= Ehh

r/2

R B
(b) T

B ESBHEREN

Fig. 1 Flow path structures of flue gas turbine
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Fig. 2 Boundary condition of computational model
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Fig. 3 Temperature contour of rotor blade surface for

different turbulence models
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Fig. 12 Temperature and streamline distributions on YZ plane of steam fluid domain at different flow rates
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Fig. 13 Temperature distributions on front disk surface of steam fluid domain at different flow rates
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Fig. 14 Temperature distributions on rear disk surface of steam fluid domain at different flow rates
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