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ABSTRACT 

In this study, CFD analysis is performed on a JAXA 3D High-lift Configuration. The main object is to assess and improve the reliability in 
simulating the flow around High-Lift configuration. The lift prediction shows qualitatively good agreement with the experiment, but the 
accuracy of lift prediction has the matter on account of prediction around maximum lift and lift slope. Drag is estimated lager than the 
experiment consistently. Applying UMUSCL, computational results show improvement in lift and drag predictions as result of spurious
drag decrease. Increasing the mesh density, the large separation on flap and both lift and drag decrease are computed.  The scale of 
separation of flap is sensitive to (especially surface) mesh resolution around flap, and affects wing circulation. Consequently, the pressure 
distribution is changed and predicted pitching moment is improved. Using SST turbulence model, all aerodynamic coefficients come to the 
experimental data compared to the case of SA turbulence model. These results are also caused by the large separation on flap.  The 
prediction of the separation on flap is important to accurate prediction of aerodynamic forces. 
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Fig.2 JAXA High-Lift configuration model 
(left: with clasps  right: without clasps) 

Table1 Information of computational grid 

coarse 5.8M 0.17M
medium 13.0M 0.40M

refinementA 8.6M 0.25M
refinementB 7.7M 0.17M

coarse 7.6M 0.22M

Fig.3 Refinement region(left:coarse right:refinementA) 

Fig.4 Cross section 

(a)coarse                                         (b)medium 

(c)refinementA                               (d)refinementB 
Fig.5 Section view of computational grid( =0.245) 
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(b) CL- CD

(c) CM-
Fig.6 Comparison of results about the computational scheme 

(a)Green-Gauss            (b)Green-Gauss+UMUSCL

(c) experiment 
Fig.7 Comparison of surface stream line and inverse 

region at 10degree 

Fig.8 Comparison of CP distribution ( =0.56, A.o.A = 10.0) 

Fig.9 Results of drag-decomposition 
(solid line:Green-Gauss dashed line: Green-Gauss+UMUSCL) 

(a)Green-Gauss                        (b)Green-Gauss+UMUSCL 
Fig.10 Comparison of distribution of entropy based drag 

   (a) without clasps                                 (b)with clasps 

(c) experiment 
Fig.11 Comparison of surface stream line and inverse region at 

10degree

Fig.12 Comparison of CP distribution ( =0.56, A.o.A = 10.0) 
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Fig.13 Comparison of results about the mesh dependency 

Fig.14 Comparison of  CL- CD_idealprofile drag

(a)coarse                                            (b)medium 

(c)refinementA                                (d)refinementB 

(e)experiment 
Fig.15 Comparison of surface stream line and inverse region at 

4degree
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(a) =0.44                                                                                            (a) =0.44

(b) =0.77                                                                                            (b) =0.77
Fig.16 Comparison of CP distribution among coarse, medium and 

refinementA(A.o.A = 4.0) 
Fig.17 Comparison of CP distribution among coarse, medium and  

refinementB(A.o.A = 4.0) 

(a)coarse                                            (b)medium                                    (c)refinementA                            (d)refinementB 
Fig.18 Comparison of total pressure in wake among CFD results 
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Table 2 Comparison of computational results between SA and 
SST turbulent model(A.o.A = 4.0) 

CL CD CM CDp CDf
exp.
SA
SST
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Fig.19 Comparison of drag components between SA and SST 
turbulent models(A.o.A = 4.0) 

(a) SA                                           (b) SST 
Fig.20 Comparison of stream line and inverse region 

between SA and SST turbulent model(A.o.A = 4.0) 

(a) CP

(b) Cf
Fig.21 Comparison of CP and Cf distribution between SA and 

SST turbulent model ( =0.77, A.o.A = 4.0) 
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