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Primary design procedure of the compressor impeller
T " —————

ca= Uy xCy, — Uy %Gy, mmmmp Uy * () mmmmmd U°
* Flow coefficient considered as 0.1
* Rotational speed constrained by frictional losses
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Compressor efficiency (R. Aungier, Centrifugal Compressors)
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Primary design procedure of the compressor impeller

Design Parameters Impeller Geometry
e n
Rotational n 50000 rpm
Speed
Numberof  ngade 22 - —
impeller blades
Mass flow m 0.65 kg/s —
|sentropic P; 5.046 kW
Power
Impeller outlet d, 40 mm
diameter
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Implementation of real fluid properties
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ANSYS CFX, Menter-SST turbulence model
Need for real fluid properties

Investigation of resolution of real fluid properties table
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Implementation of real fluid properties
T A ————__—_—_——
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Numerical Simulation
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Numerical Simulation

» Variation in results for density and specific heat capacity

640.0
o | DNV ooponoencponomoensh o
S &
g 600.0 Dua Factor =1.125
Q580.0 Mo const. fluid prop. —
560.0 CDCIOCIOCDCIM O real g;as prop. J
0 0.5 1 15 2 2.5 3
S
200 8880880888008 = const. fluid prop. N > .
S'Z 230 W}CO O real gas prop. N
£ 18.0 5
g 13.0 O~ Factor = 8.5
T specicheatcapacty
3.0 DO000000000000000000D _V
0 0.5 1 1.5 2 2.5 3
S

SCOZ HeRO 5t International Supercritical CO, Power Cycles Symposium - 2016 10



Summary
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Primary design of compressor impeller presented

* Real fluid properties match well with the analytical values
computed from the equations of state

* Acceptable efficiency achieved

* Influence of real fluid properties on the flow solution is
negligible
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