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Local Stress Distribution of Rumpled TGO Layer
in Air Plasma Sprayed Thermal Barrier Coating

ABSTRACT

TANAKA Makoto

R G

KAGAWA Yutaka

Local stress distribution of rumpled thermally grown oxide (TGO) layer in air plasma sprayed

thermal barrier coating has been measured using Cr®* luminescence spectroscopy. The stress

distribution in a polished transverse section of heat-exposed TBC material is successfully measured

considering free surface effect as correlation factor. Near TBC layer, the stress is lower than that

near the bond coat layer. The distribution also shows dependence of concave and convex shapes. The

experimental result suggests that the stress distribution within a thin TGO layer should be considered

to understand the effect of undulation behavior in TGO layer.

Key Words : Thermal barrier coatings, Stress measurement, TGO, Luminescence spectroscopy
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Laser
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x-y-z stage

1 Confocal type micro-focus laser luminescence
spectroscopy system.
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z Substrate
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2 Definition of x-y-z coordinates and stress components:
Utxgo, U{go, and Jtzgo.
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{a) As-sprayed

3 Polished transverse sections of TBC specimen:
(a) as-sprayed, (b) after heat exposure.
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4 Luminescence spectra from TGO layer
(polished section) and un-stressed ruby.
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R2 peak shift, Av (cm™)
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5 Change of luminescence R2 peak shift measured through
TBC layer with a distance from free cut edge.
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6 A typical example of stress distribution in TGO layer
of heat-exposed specimen on cross section (x-z plane).
Circles in photograph indicate measured location.
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Study on Low Emission Combustor for Gas Turbine
(Optimization of Combustion Characteristics for Minimum Emission)

ABSTRACT

YAMADA Masahiko

HiH R

MAEDA Fukuo
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I =
IWALI Yasunori
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OTA Masahiro

HiH EE

In order to meet the demands for stringent NOx regulations for gas turbine, the refined design of

Dry Low Emission (DLE) combustor with lean premixed flames have been required. In this paper,

the experimental and numerical studies were conducted to establish combustion design criteria for

minimizing NOx, CO emissions from DLE combustor. The relations between instability limit of lean

premixed flames and emission characteristics of DLE combustor were presented, and a concept for

perfect premixed combustion is suggested.

Key Words : Gas Turbine, Lean Premixed Combustion, Emission, Combustion Instability
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b, HEFRAWREEDLZ#)H L7ZDLEC (Dry Low
Emission Combustor) 2SBi5& &, KIERNOxLK A
FEHEINDODOH HP0, —F TH T IRABRBEL T8 K
DI R PRBEIREY DR KO, BRBERNFE DAL o OBRBEA
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2. #HEMRGRES LURREE
2.1 HEMEISROBR &

FEAMG L H 72 R BERR: (Model-A,C) DOHER,
HEEzZFNZhE 1, £1127R T, Model-Ald i &
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A7 5 XD AT S, Region-21 BRBEH 225 Gam X 1
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B OWEHT X D FR2ERGald AT 5o X Region-1, 2,
SOBRBEZFEEI D HIX 7 4 WA GHZBE N ATy MEH

Download service for the GTSJ member of ID , via 216.73.216.196, 2025/07/12.



98 HRG-ELBRBROBII Y3 ALBTAME (MBERGORE L CRBERECHTIER) HARNI2—EFRE

Air or Premixed Gas Dilution Air Cooling Air
Diffusgion 1 Gim! | Gam | Gal | | Gac

> | = = L
7o)
2
Gfd. 1 {

#Ga I:&Qrgfmlf)QQQ {Region-2) Q (Region-3) a

Air

1
OO
Swirler |

L

L— L1 I L2 L3 —
Model -A

Air or Premixed Gas Air or Premixed Gas Cooling air

Gap | Gfm, Cam e

QR a

coo {Region-2) (Region-3)

— ] —rle L2 L3 —
Model C

1 BEABRBESR ORERL & 2R, BB DTN

1 EEURBES OB

Specifications Combustor model

(mm) Mode |-A | Model-C
D:lnner diameter 360 360
L:Combustor length 930 930
L1 : (Region-1) 170 170
L2 : (Region-2) 510 760
L3 : (Region-3) 250 0

HE 756 2 L CBRBESR ISR S L B0 Model-Cld
Model-A & 1ZIZFTEIRTDH 5 HRegion-112 BT84
2y b FRA T AGIp+Gapz AT T 2 S HEE T A
REANBI X LT %, Region-312 8\ TIXKHI22TR
FTHHIZL ) ARALRRSEL, PEROT 4 )V AGHIZE
ZARegion-1, IR E b, Model-A, CI:izREE
ARERFEPHIZ 35 1) 2 BRBERR I IR 5 %, W R
#25msTdh %o = Z TModel-Cix, Model-A® & it
&Ko 72EFVTRIL, £1IIRT LD ISR
EMEIIIEZECTHY, T — 5 OMEEROMH
L2 R272DITEELDDTH S,

2.2 HEBRGEIROREHREDER

Model-A, C%&OEIRILE HEFRAIL, TiTid%s
EFRAEIHE) OO &2, BREEGNOIRER
DY —LENTH %, ZORBOEN L % % i il 55
DAL % 4 2 127§, Al ARBER I I EE Tex,
HEHIIBRBE S X (Gt=Ga+G) 120§ A HERKDH
HGac/Gt, XTA—=FIINEI OmTH b, ZOKIZ
Eiflt (Tex—K), HWHEFEREGIL (dm—/h) 12X D,
WHZERGac (U —7, FREREEL) OWP T 518
MaRL7zbDTHhb, X, HiTEE, HEFREL
2 &) BRBERE LRI B 5 FIRAWASEH 2K Gam 2t
BRL, #ICTRMTRAT 5225 (Gac) 2T 5
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2.3 HEBRIGE

SUTIRBEABRSEE &R d o RN BES 13 RABR 3 1
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AT IBRA I IC 2, R, RIS e, gt
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Flow guide Tm.nsition piece Fiberscope camera

Measuring duct
3 MABERABREEE

#2 MBS

" Combustor model
Test conditions foda A T Wode 1—C
Inlet air temp. Ta(C) 300~350] 300~400
Inlet air press. Pa(MPa) 0.8~1.2/10.8~1.2
Inlet air humidity ha (kg/ke) ~0. 048
Exit gas temp. Tex(°C) ~1200 [ ~1450
CH4 88. 6
Typical fuel composition (Vol.%) G2H6 4.5
(City gas 13A) C3H8 5.4
C4H10 1.5
Fuel temp. Room temp.

#3  HMBRSEMH2)

Exit temp. Tex (°C) 1260 1360 1430
nlet ‘air temo. Ta CC) 341 | 347 | 385
Absolute humidity, ha (kg/kg) | 0.048 0.048 0.048
0.033

0.015 0.015
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CFD Analysis of Complex Flows in Combustor Cowl Region:
Validation of the Use of Overset Grid Method and Design Optimization.
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ABSTRACT

BH JEIE™ Hoky R

MAKIDA Mitsumasa

NAKAMURA Naoki

The complex flow field in a combustor cowl region is analyzed numerically by using the Overset

Grid Method. The computed profiles of the total pressure loss are compared with the corresponding

experimental data obtained in the basic combustion tests in the Eco-engine national project. It is seen

that their discrepancy is tolerable for practical applications, so that the application of the Overset Grid

Method to the present complex flow field is validated. In addition, it is confirmed that the method

provides a powerful tool for the parametric study in the optimization of the structure of the combustor

cold flow field.
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Cowl, Computational Fluid Dynamics, Overset Grid, UPACS, Experiment, Analysis,

Design, Total Pressure Loss
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