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£ (FU7 M) ofabatEd &y, @@idwd b hsn
Al TH 5, BYULRY—F1 v 7L L, Lo
B EDITHREXZIEY D, ERBHYHTHL L
PO AERG TOFHINC O EHA L CEATE AR AT KRE
{, GHREISICHA»EZ2 bbb, BlZ
¥, Matsunuma' i3 HEK M ¥ — ¥ [ld A B % % 1
W, - VBRSBTS 2 LDA TR
FHUL, BFEBMEBELOTH (K2) RHE LR
NN ED RN D FZEIR BB ITHRIEL T b,
F 72, Gottlich® ™M, HWEBEHY — ¥ I8 59k
EHFRANE, LDV O3DPIVE H v CiEMIICETI§ 5
LEHIZ (K3), AMMAHEEZZEE L 1WRKICHT
LURANSHENT S 475> T b, BREEBD S DM &
BREH CORPEHER L OTHICL AR A7 = X 4
FHOLMITAHEE BT, FHE-BEOwakel] T
WTHEEEE - CFDOM 2 U T2z AR TS (F

Download service for the GTSJ member of ID , via 216.73.216.213, 2025/12/14.



Vol.36 No.5 20089

HE 9 —ECFERBRNES

399

L& .
3110 negative vorices.

-«#‘;‘ s

Time-esoived atereoscopic PIV results showing vorticity distributions at midspan

Unsteady CFD results showing vorticity distributions st midspan

[X 4 Comparison between PIV measurements and CFD
snapshots showing vortex shedding affected by
nozzle wake interaction (Gottlich et al.)
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¥ 7 Oxford aspirating probe (Payne et al.)
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[X18 ETH Zurich unsteady entropy probe (Mansour et al.)
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[¥9 Difference between entropy and stagnation-pressure loss
coefficients (Mansour et al.)
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[¥[10 Modulation in entropy generation rate (Mansour et al.)
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Sketch of rollup mechanism.

[¥11 Wake-separation bubble interaction via enhanced K-H
instability (Stieger, Hodson)
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Pack B Pack D-A  Pack D-F Pack E Pack F

Four high-lift airfoil designs compared to the baseline
Pack B design.
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X114 Tested airfoils for various loadings (Praisner et al.)
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Figure 9. Comparison of loss-versus-Reynolds number
characteristics for the four high-lift and baseline Pack B designs
with power-taw fits for each data set.

[XI15 Midspan loss coefficients (Praisner et al.)
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X116 Effect of wake passing frequency on loss coefficients
(Praisner et al.)
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X117 Pressure distributions for three airfoils having base, aft- and
front-loadings (Gier et al.)
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X118 Loss distributions for three airfoils having base, aft- and
front-loadings (Gier et al.)
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X119 Comparison of loss coefficients for three airfoils (Gier et al.)
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[¥20 Parameterization of endwall contouring geometry for
optimization (Germain et al.)
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21 Effect of endwall contouring upon front-loaded airfoils
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# 1 List of tested configurations for secondary loss reduction
(Gregory-Smith et al.)

Label Description
P0,C0,C0a | Flat endwalls and prismatic blades reference case
Pl 1" generation profiled endwall
P2 2™ generation profiled endwall
P3 Aggresstve profiled endwall with large separation
Cl Planar endwall with reverse compound lean
blades

C2mild |Reverse compound lean blades, leading edge
extensions and conservative profiled endwall

C2aggr |Reverse compound lean blades, leading edge
extensions and large amplitude profiled endwall

C3 pew Reverse compound lean blades, leading edge
extensions and conservative profiled endwall

C3 planar | Reverse compound lean blades, leading edge
extensions and flat endwall

Table 1: Experiments Discussed in the Paper

B 128% Loss ||
W Mixed Out

% Loss Reduction
(8]

Base

z
[
a
[
O

C2 aggri—

2
E
o
O

C3 planary

[¥]22 Comparison of loss reduction magnitudes for various
configurations (Gregory-Smith et al.)
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X123 Efficiency variation due to the 2nd stator clocking
(Reinmoller et al.)
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%124  Entropy contour calculated for the highest efficiency
configuration (Reinmoller et al.)
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Analysis and uncertainty evaluation of vibratory stress of gas turbine blade

ABSTRACT

&7 e

KANEKO Yasutomo

In designing a gas turbine blade, the mechanical designer should predict the vibratory stress of
the blade taking the variation into account, and evaluate the mechanical strength of the blade. This

paper, first, proposes an analysis method for predicting the resonant stress due to the interaction force
between the vane and the blade, using 3-D CFD and the modal analysis method based on 3-D FEM.
Verification tests of turbine blades are carried out, and the measured frequencies and vibratory stresses

are compared to predicted values, and the validity of the proposed method is confirmed. In the second

place, a practical method for predicting the variation of the vibratory stress of the blade is proposed,

where the response analysis of a whole mistuned bladed disk is carried out, applying the Monte Carlo

simulation. From the calculated results, the mistuning characteristics of the gas turbine blade are

clarified.
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Excitation force ﬂ Rotation

X110 Model of mistuning analysis for a bladed disk
(Freestanding blade)
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16 Model of mistuning analysis for a bladed disk
(Shrouded blade)
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Za— AFRREISH LTS, AgERTICiE, R

JFRsft 20088 H4 H
* 1 FRAEITERERE TR
Vxv by EMEL Y S —
T182-8522 WLUARARA IR AFRHAT 7 —44- 1

Ve

TACHIBANA Shigeru

1 Berkeley lab%* 5 Ok

AV TAEEDH K=Y —DEI 75T DHDOHHF
L, BHAOH LTIV A O R—EBETF SR TY
F9. —H, BEEFWHLPRECTRIEAZITELTY
MonTBY, ARRHEDLREREAD/NNY 77 —%k
ORI E L TEAZDIIBerkeley T L 722, HIKIC
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BRI IaL—Ya v TwETY, RoiEYY
HL—F—7HliE, TOFNV—TLEELIRD L5 HE
HTHET,

PLEIZD &, ZTHEBEBHFL OKFIE, tachibanashigeru
@jaxajpE TTHEME L 7ZE WV,

51 A X &

(1) Berkeley Lab: http://www.lblgov/

(2) CRVF—F, ##t, CREEE, pl7e6.

(3) West County Times, 20084E 7 H12H i 3, “Study:
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(4) Cheng, R. BABERFZE, 1175 : 61-69, 1999

(5) Cheng et al, Journal of Engineering for Gas Turbines
and Power, 130(2): 21501-21511, 2008.

(6) Bell et al. (2008) “Simulation of Lean Premixed
Turbulent Combustion”, Paper LBNL-63091.
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’T‘IEh’ir FERIE Aircraft| Cera- | Coal, | Com- |Controls,| Cycle | Edu- |Electric|Environ-| Heat |Industri] Manu- Mari Micro- O&G Struc- | Turbo #at
(2007%) Engine | mics | Bio |bustion | Diagnos | Innova | cation | Power | mental | Transfer | Cogene | facturing arine turbines| " 3 tures |machin
1(1) |USA 7 5 1 28 16 5 2 5 49 11 3 12 18 9 43 47| 261
2(3) |Germany 4 29 4 6 32 1 4 2 15 381135
3(2) |UK 4 1 11 5 8 20 1 7 27| 84
4(4) |China 4 7 4 15 5 1 2 12 30| 80
5(5) |ltaly 1 2 12 6 1 1 6 5 3 2 5 5 13| 62
6(6) |Canada 1 1 7 1 4 1 3 2 1 5 10| 36
7(7) |Japan 3 4 2 7 2 6 9( 33
8(8) |Switzland 1 4 3 2 6 10| 26
9(9) |Sweden 1 3 1 2 2 5 5 19
10(10) |Korea 1 1 2 4 1 1 3 3| 16
At 20084 22 10 9 108 39 46 4 11 0 162 32 22 14 36 21 136 238 | 910
(&EF 20074E) | (24) | (14) | (14) | (89) | (42) | (46) (8) (19) (4) | (125 | (24) | (23) | A1) | (29 | (16) | (97) | (173) | 758
JERSZA 20084 7 H22H
* 1 BRI M VMRt ¥ —
T3510193 HEEADGHFR] -4 -1
— 96 —
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