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ABSTRACT

This paper presents a design optimization for meridional profile and blade angle 6 of a centrifugal compressor with DOE

(design of experiments) and RSM (response surface method). Control points of the 3" order Bezier curve are used for design

parameters and specific overall efficiency is used as object function. The response surface function shows good agreement with

the 3D computational results. Three different optimized designs are proposed and compared with reference design at design

point and off-design point. Contours of relative Mach number, static entropy, and total pressure are analyzed for improvement

of performance by optimization. Off-design performance analysis is conducted by total pressure and efficiency.
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Table 1 Flow conditions and design specification
Item Unit Value
Flow conditions
Inlet total temperature K 308.15
Inlet total pressure kPa 99.0
Mass flow rate kg/s 0.988
Total density kg/m? 1.1190
Design specification
Pressure ratio 1.412
Rotating speed rpm 23,253
Number of blades 16
Impeller diameter mm 203.2
Impeller type shrouded
Diffuser type pinched
Diffuser vane type vaneless
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Fig. 1 Computational boundaries and mesh of impeller
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Table 2 Definition and description of design

item description
design 1 7]1% R (reference model)
design 2 AW G HA nd
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Table 3 Comparison of efficiency and pressure ratio by response
surface method and 3D CFD at design point

] efficiency(T-T) (%) PR(T-T)

tem RSM 3D CFD 3D CFD
design 1 8853 88.56 1.402
design 2 89.33 89.18 1.413
design 3 89.34 89.34 1.416
design 4 - 89.47 1.423
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