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Numerical Study on the Influence of Industrial Gas Turbine Intake Chamber
Design Parameters on Compressor Intake Uniformity

DING Jun, WANG Hong-ze ,PENG Zhi-sheng,SUI Yong-feng
( Hangzhou Turbine Power Group Co. ,Lid. , Hangzhou, China, Post Code:310022)

Abstract: In order to reduce the impact of radial intake chamber on the aero-performance of the com-
pressor, the design parameters of the intake chamber were studied by three-dimensional numerical simu-
lation. Firstly, the influence of different meridian profiles of the intake chamber straight section on the
compressor intake uniformity was quantified, then the relative angle between the diaphragm in the intake
chamber and the struts in the intake chamber straight section was studied. The results show that the surge
margin of the compressor is sensitive to the profile of the intake chamber straight section, so it is necessa-
ry to carefully modify the profile to ensure that the aero-performance will not decrease. The profile modifi-
cation of the intake chamber straight section mainly induces the swirl distortion of the radial tip at the
compressor inlet. And the change of relative angle between the diaphragm in the intake chamber and the
struts in the intake chamber straight section has a slight influence on the circumferential blade root distor-
tion. The overlap between the diaphragm and the struts will make the pressure loss of the intake chamber

increase, and the surge margin of the compressor decrease slightly. Therefore, it is suggested that the de-
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sign of the struts should keep a certain deflection angle from the diaphragm.

Key words: industrial gas turbine,intake chamber, axial compressor,intake uniformity
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Fig. 1 Schematic diagram of intake chamber design
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Fig.2 Schematic diagram of intake chamber grids
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Fig. 3 Grid independence verification of intake chamber
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Fig. 5 Schematic diagram of modification schemes
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Fig. 6 The determination of critical angles of

non-uniformity parameters
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Tab. | Comparison of design point aerodynamic

performances of modification schemes

% B BSL FH1 TR2
SRR/ Pa 813 789 920
HHE/ % 5.79 5.76 2.85
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Fig.7 Comparison of compressor aero-performances
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Fig. 14 Influence of intake chamber diaphragm

installation angle on the compressor intake
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