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A study on the flow and thermal analysis of the hot gas casing of gas turbine
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Abstract

The hot gas casing of gas turbine has operated high temperature and thermal gradient. The structure safety of hot gas
casing will be highly depend on the thermal stress. In this paper, flow and thermal stress analysis of hot gas casing is
carried out using ANSYS program. The obtained temperature data by flow analysis of hot gas casing apply the load
condition of the thermal analysis. The thermal stress analysis is carry out the elastic-plasticity analysis. The pressure,

temperature and velocity of the flow and thermal stress of the hot gas casing are presented.
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(a) Inner flow  (b) Hot gas casing (c) outer flow
Fig. 1 Analysis model of the hot gas casing
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Table 1 Thermal and flow properties of the hot gas
casing
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Fig. 2 Boundary condition of the hot gas casing at the
flow analysis
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Fig. 3 Flow element shape of the hot gas casing
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Fig. 4 Pressure distribution of the inner flow
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Fig. 5 Velocity vector of inner flow

SOLUTTON AN
2 ADG 13 2004
1 122308

[AVE)
00, 563
1302

— L
700. 563 851,572 1003 1155 1306
TT6.268 927,676 1079 1230 1382

Fig. 6 Temperature distribution of the inner flow
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Fig. 10 Temperature distribution of the outer flow
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Fig. 11 Temperature distribution of the hot gas casing
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Table 2 Mechanical and thermal properties of the hot gas
casing
Material Inconel 617
Young's modulus (GPa) 154.5
Mass density (kg/ m®) 8360
Poisson's ratio 0.30
Thermal conductivity 97
(W/m - TC)
Thermal expansion %
15.8x10
coeff.(W/T) )
Yield strength (MPa ) 13.26
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Fig. 12 Boundary condition of the hot gas casing at the
thermal stress analysis

561

AN

ADG 14 2004
1048206

WODAL SOLUTTON

STEP=1
A =9

TINE=1

FINT (ava)
TI0C =, 05143
N = L2TEHY
0 - 435E409

CLETESOR

- L0AE+03 20ZE+05
0 . Z50E-

I LZSTES0S IFZEHOS
L 1S5E40G 5

SR - AIGEHDS

Fig. 13 Thermal stress distribution of the hot gas casing
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