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Centrifugal compressor 
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Research subject 
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Simulation Condition 

 Type 

Tool 

Single Passage Full Passage 

Grid 

CFX Turbo 

Grid 

CFX Turbo 

Grid / ICEM 

Total nodes 120k 2200k 

Solver 

Tool ANSYS CFX 11.0 

Turbulence model k-ε RANS 

Simulation type Steady 

Boundary 

condition 

Inlet 

Total pressure 

Total temperature 

Flow angle 

Outlet Mass flow rate 

Interface Mixing plane 
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Validation of CFD result    
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Performance map 
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Impeller choking near shroud(0.9span) ; Mu=1.10, ϕ=0.158 
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Impeller Performance ; Work coefficient 
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Flow chart ; Work coefficient Prediction model 
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Flow angle function of flow coefficient at impeller exit 



 Turbo System and Control Laboratory, Seoul National University 13 

0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44
50

52

54

56

58

60

62

64

66

68

70

72

74

Z
v
=9

 M
u
 =0.80

 M
u
 =0.90

 M
u
 =1.03

 M
u
 =1.10

 M
u
 =1.15


2
 







 

 

 

 

0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20
-300
-280
-260
-240
-220
-200
-180
-160
-140
-120
-100

-80
-60
-40
-20

0
20
40
60
80

100

M
u

co
ef

fi
ci

en
t

 

 

 

 

 A(Intercept)

 B

 C

   

C,B,Aparameters

CBA

,y,xfitParabola

.M. u

2

222

22

2180











 

      2

222

2

2

2

3143152004696

34547485589848

63132325207297

9

 uuu

uu

uu

uu

v

MCMBMA

.C,.b,a;cMbMaC

.C,.b,.a;cMbMaB

.C,.b,.a;cMbMaA

y,xfitParabola

Z































Flow angle function of flow coefficient at impeller exit 
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1D equation for predicting work coefficient 
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1D equation for predicting work coefficient 
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Reynolds number function of flow angle at impeller exit 
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Reynolds number function of flow angle at impeller exit 
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Reynolds number function of flow angle at impeller exit 
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Flow coefficient correlation & Prediction of work coefficient 
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 Centrifugal compressor 

     - Centrifugal compressor(Zv=12) data analysis 

     - Imp.-diff. matching correlation of the number of vanes 

 

 Vaned diffuser 

     - Calculation of diverse vaned diffusers(ξ =70°) by CFD 

     - Investigation of design parameters 

  

 Accumulation of data base : CFD(by SNU), test(by STW) 

 

 Development of the in-house program(by MATLAB) 

     - 1D aerodynamic design model 

     - Performance prediction model 

conclusion 
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