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1

 
 

 
 

 diffuse interface sharp interface 
 

 diffuse interface 5 6
 

 sharp interface 
 

 



HPC@JAXA2015 

1  6 (3001 751 ). 
Numerical density schlieren images of Mach 6.0 air-water shock-cylinder 
interaction problem(3001 751 grid ponts). 
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M-DDES

 
 

Comparison of grid dependency (M-DDES : Medium grid, F-DDES: Fine grid). Left: 
Instantaneous spanwise vorticity contours around slat, Right : Surface pressure spectra at 
a lower surface location near the leading-edge of main wing. 
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2  NASA CRM  (

Mach 0.847, Reynolds 2.26M, 4.65°): (a) ; (b)  (
) 

Difference in the size of flow separation at the wing-body junction of the NASA Common 
Research Model (a) without and (b) with a support system (surface color coded by 
coefficient of pressure, freestream Mach number of 0.847, Reynolds number of 2.26M, 
angle of attach of 4.65°) : the model with the support system predicted smaller flow 
separation, which agreed well with experiment. 
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Drag Force contours at Midspan of 90° Bend with square section 
: (left) Before Erosion, (right) After Erosion 
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Reynolds-averaged Navier-Stokes (RANS) Large Eddy Simulation

 
 



 

1  x  ( , 35°, 0°, 
10°, 175 kt): (a) ; (b)  

    Surface stream lines on “Hisho” and x component of vorticity on cross-flow cross-sections 
around the flaps (gear down, flap deflection angle of 35°, angle of attack of 0°, sideslip 
angle of 10°, wind speed of 175 kt): (a) without devices; (b) with devices 
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: (a) ; (b)  
    Temperature distributions on a cross-section through 

the “Hisho” main landing gear (MLG) under a breeze 
condition (a) without and (b) with an MLG device. 
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Particle velocity of sound absorption panel 
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1  Hole Cutting  
Hole Cutting and computational result 
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1  VG  ( 50 m/s, Reynolds  0.52M, 
0°, 10°, 5°) 

Distributions of total pressure on cross-flow cross-sections around a vertical tail 
with vortex generators (wind speed of 50 m/s, Reynolds number of 0.52M, angle 
of attack of 0°, angle of sideslip of 10° and flap deflection angle of 5°) 

2  VG  ( 50 m/s, Reynolds  0.52M, 0°, 
10°, 5°) 

   Distributions of surface pressure coefficient (wind speed of 50 m/s, Reynolds 
number of 0.52M, angle of attack of 0°, angle of sideslip of 10° and flap 
deflection angle of 5°) 
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Effect of pre-diffuser to velocity field inside combustor 
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Mean velocity contour around a 4-girder bridge 

1   
  

 
(= ) 

 
  

 
480  
18  
96  
1  
MPI 

 
SORA-MA SORA-PP 
 

, AoA=0, AoA= 3 , AoA= 3

 

1) Yasutada Tanabe, Takashi Aoyama, Harutaka Oe, Yuta Uemura, and Hideaki Sugawara, 
Simulations of Horizontal Axis Wind Turbines in Complex Operational Conditions, The American 
Helicopter Society 71st Annual Forum, Virginia Beach, USA, May 2015. 

2) Masahiko Sugiura, Yasutada Tanabe, Hideaki Sugawara, Naoki Matayoshi, and Hirokazu Ishii, 
Numerical Simulations and Measurements of the Wake from a Helicopter Operating in Ground 
Effect, The American Helicopter Society 71st Annual Forum, Virginia Beach, USA, May 2015. 

3) Yasutada Tanabe, and Hideaki Sugawara, Aerodynamic Validation of rFlow3D Code with UH-60A 
Data Including High Advance Ratios, 41st European Rotorcraft Forum, Munich, Germany, 
September 2015. 

4) Masahiko Sugiura, Yasutada Tanabe, Hideaki Sugawara, and Inderjit Chopra, Application of a 
CFD and Prescribed Wake Model to High Advance Ratio Wind Tunnel Test Validation, 41st 
European Rotorcraft Forum, Munich, Germany, September 2015. 

5) Harutaka Oe, Makoto Yamamoto, Yasutada Tanabe, and Hideaki Sugawara, CFD Analysis on 
Load Mitigation of Wind Turbine Utilizing Individual Pitch Control in Stable ABL, AIAA SciTech 
2016, January 2016. 

6) Masahiko Sugiura, Yasutada Tanabe, Hideaki Sugawara, and Inderjit Chopra, Validation of 
rFlow3D Code for a Helicopter at High Advance Ratios, AHS International Technical Meeting on 
Aeromechanics and Design for Vertical Lift, January 2016. 



HPC@JAXA2015 

 

 
7) 

2015 7  
8)   

2015 11  
9)   

2015 11  
10) CFD 53

2015 11  
11) Masahiko Sugiura, Yasutada Tanabe, Takashi Aoyama, Biel Ortun, and Joelle Bailly, An 

ONERA/JAXA Co-operative Research on the Assessment of Aerodynamic Methods for the 
Optimization of Helicopter Rotor Blades, Phase I, 4th Asian/Australian Rotorcraft Forum, 
Bangalore, India, November 2015. 

12)  
29 2015 12  

13)   
CFD 29 2015 12  

14) Yuta Uemura, Makoto Yamamoto, Yasutada Tanabe, Takashi Aoyama, and Hideaki Sugawara, 
Numerical Investigation of Effect of Upstream Turbine Wake to Flow Field and Performance of 
Downstream Wind Turbine Internationl Gas Turbine Congress 2015 Tokyo, November 2015. 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 521,916.92 558,399.99 1,538.72 2.20
 

 
  



HPC@JAXA2015 

 

 
Aerodynamic and aeroacoustics optimization of next-generation airplane  

 

 

  
(murakami.akira@jaxa.jp) 

   
   

 

 
 

 
 

split winglet

 
 

JAXA

split winglet

 



HPC@JAXA2015 

 

1  
Mach  

Mach number distributions around a slat with two different slot 
openings for comparing flow separation in the slat cove 
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Wing-body configuration applied natural laminar flow wing technology. 
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1  5 15  
Hypersonic Experimental Aircraft, Mach number (Mach 5, AOA=15deg) 
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Hypersonic Experimental Aircraft, Mach number (Mach 5, AOA=15deg) 
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Example of pressure distribution (Mach 0.98) 
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 Pressure coefficient distribution of a delta wing top surface 
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1  JAXA 2m 2m Re 2e6 National Transonic Facility Re 5e6 30e6
NASA-CRM Re  

Results of Reynolds number correction for NASA-CRM model drag coefficient at JAXA 
2m×2m Transonic Wind Tunnel (Re=2e6) and National Transonic Facility (Re=5e6 30e6) 
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QSST applied natural laminar flow wing design 
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1  D-SEND#2 Cp  
Cp distribution of the D-SEND#2 on the flight condition with additional parts 
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3) D-SEND#2 47

2016. 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 133,503.40  1.09  
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System Operation of the Digital/Analog-Hybrid Wind Tunnel (DAHWIN) 
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1  DAHWIN CFD  
Pre-CFD GUI of DAHWIN 

2  NASA CRM CFD 5000  
Pre-CFD Result of NASA Common Research Model 

1   
  

 
(= )  

 
  

 
27  
10  
192  
1  
MPI 

 
SORA-MA SORA-PP SORA-LM 



HPC@JAXA2015 

 

 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 366,953.31 23,490.74 1,385.44  
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Research on combustor simulation  
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 624,994.84 359.97   
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Research on prediction of cavity acoustic resonance  
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1   
Example of Cavity Analysis 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 5,556,802.50 22,693.32 2,708.72  
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Research on acceleration of unstructured CFD code  
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1   
Example of Tail Buffet Analysis 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 558,390.93 931.17 95.26  
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Airfoil design optimization for unsteady low Reynolds number flow  
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1  Re=50,000 M=0.2 NACA0006  
Turbulent wedges occurring on the suction side of an NACA0006 airfoil 
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tones at low Reynolds numbers, American Physical Society 68th Annual DFD Meeting, Boston, 
November, 2015 
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 2015 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 193,257.53    
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Accurate prediction of near-field pressure signatures for low-sonic-boom design validation  
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1  3.3   
 /  

Numerical simulation around the wind-tunnel model for 
low-boom design validation of a small-size supersonic 
transport conceptual design configuration. 

(Left: Model support off, Right : Model support on) 

2  CFD  
Comparison of near-field pressure signatures between CFD(model 
support on/off) and wind-tunnel test data(model support on). 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,376,351.45 275,534.06 1,405.00 1,313.80
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Research on Unsteady CFD Analysis Technology for Frontier Region  
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1  OAT15A  
Buffet analysis of OAT15A airfoil 

 

2  NASA-CRM  
Buffet analysis of NASA-CRM wing 
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1) Takashi Ishida, Keiichi Ishiko, Atsushi Hashimoto, Takashi Aoyama, and Kuniyuki Takekawa. 
"Transonic Buffet Simulation over Supercritical Airfoil by Unsteady-FaSTAR Code", 54th AIAA 
Aerospace Sciences Meeting, AIAA SciTech, AIAA 2016-1310. 

2) Atsushi Hashimoto, Takashi Ishida, Takashi Aoyama, Kuniyuki Takekawa, and Kenji Hayashi. 
"Results of Three-dimensional Turbulent Flow with FaSTAR", 54th AIAA Aerospace Sciences 
Meeting, AIAA SciTech, AIAA 2016-1358. 

3) Atsushi Hashimoto, Takashi Aoyama, Yuichi Matsuo, Makoto Ueno, Kazuyuki Nakakita, Shigeru 
Hamamoto, Keisuke Sawada, Kisa Matsushima, Taro Imamura, Akio Ochi, and Minoru 
Yoshimoto. "Summary of First Aerodynamics Prediction Challenge (APC-I)", 54th AIAA Aerospace 
Sciences Meeting, AIAA SciTech, AIAA 2016-1780. 
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4)    
APC-I  53 3B05 JSASS-2015-5174

5)     FaSTAR NASA-CRM 53
2B13 JSASS-2015-5089  

6)    FaSTAR HexaGrid First Aerodynamics 
Prediction Challenge JAXA-SP-15-005  

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 4,409,014.06 390,353.32 2,797.16  
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Numerical Simulation of Flow over Riblets  
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1  JAXA
 

Comparison of drag reduction rates. Red: modified sinusoidal riblet (patent pending), 
blue : traditional sinusoidal riblet , green : straight riblet 
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Riblets”, 9th Int. Conf. on Turbulence and Shear Flow Phenomena (TSFP-9), 
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Air flow distribution control by a fluidic element  
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1   
Flow field in a fluidic element  
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 506,880.96 2,587.22   
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aFJR Project Multi-Scale Structural Analysis in LS-DYNA  
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1   
Analysis model (all turbine blades and stator vanes in one stage)
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 3,402,563.45  1,984.88  
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Application of CFD to Small Civil Aircraft Design  
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1  >0deg  
Flow on the vertical tail with sideslip angle(with antenna). 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,066,986.44    
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EFD/CFD Data Integration Technology  
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1   
Data Assimilation for Turbulence Modeling 
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1) H., Kato, K., Ishiko, and A., Yoshizawa, Optimization of Parameter Values aided by Data 
Assimilation: Application to the SST Turbulence Model,  AIAA Journal ( ). 

 

2) 
 47 / 33  July 2015  

3) Multiple Imputation
 47 / 33 July 2015  

 

4)  SST2003
First Aerodynamics Prediction Challenge (APC1)  July 2015  

5) 28  Oct. 2015.
6) H., Kato, Data Assimilation for Aeronautical Fluid Analysis,  5 Nov. 2015.
7) H., Kato, Data Assimilation Aided Turbulence Modeling,  Workshop on Next Generation 

Transport Aircraft, Feb. 2016. 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 220,177.77 238,746.83   
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Optimal design of the high lift device on JAXA-QSST configuration  
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1  QSST3.2  
Improvement of the lift-to-drag ratio by the HLD optimization on QSST 
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Supersonic Transport, First International Symposium on Flutter and its Application, Tokyo, Japan, 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,376,351.45 275,534.06 1,405.00 1,313.80
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Numerical Analyses of LPT flutter  
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1   
Time history of blade oscillation amplitude 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,463,620.09 23,567.37   
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Aerodynamic optimization of propulsion/airframe integration using multi-fidelity approach  
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1  Multi-fidelity  
Design optimization using multi-fidelity approach. 

2   
Drag minimization design result. 

(Left: Low-drag geometry, Right: High-drag geometry) 
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1)  
Journal of Flow Control, Measurement & Visualization 2016. 

 

2)  
12th International Conference on Flow Dynamics 2016. 

3)  53
2016. 

4)  Multi-fidelity 47
33 2016. 

5)  
47 33 2016.

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 3,724,579.76 52,236.26 942.42  
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Research of Tropical Rainfall Measuring Mission (TRMM)/ Precipitation Radar (PR)  

 

JAXA  
 

  (oki.riko@jaxa.jp) 
 (kubota.takuji@jaxa.jp) 
 (kachi.misako@jaxa.jp) 

 

TRMM  
TRMM (PR) (V8)  
 

2000 2010 GSMaP V3  
2014 6 TRMM GPM PR (V8) DPR

(V5)  
 

 
PR & DPR  

PR V8 jindai  
 
 

2000 2010 GSMaP V3
2014 6  PR V8  DPR V5  
 



HPC@JAXA2015 

 

1  GSMaP (1 )  
    Rain rate image of GSMaP (hourly)  
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2  TRMM/PR(V8) GPM/DPR(V5)  

TRMM/PR(V8) GPM/DPR(V5)  
Normalized backscattering radar cross section of the sea surface 
calculated by TRMM/PR(V8) and GPM/DPR(V5) (left) and 
differences between TRMM/PR(V8) and GPM/DPR(V5) (right). 
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GSMaP_RNL 2014 10  

4) M. Kachi, T. Kubota and R. Oki, 2016: Utilization of Himawari-8 in the Global Satellite Mapping of 
Precipitation (GSMaP) Realtime version, 2016 AMS Annual Meeting, January 2016, New Orleans, 
USA. 

5)  2016
 2016 . 
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[ h]  6,128.84  28,057.47
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Fundamental Research on Rocket Based Combined Cycle (RBCC) Engines 
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1   
Time variation of pressure contours for transition from ramjet mode 
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2  RANS Hybrid RANS/LES  
      Comparison of computational results between RANS and Hybrid 

RANS/LES methods (Temperature contours on symmetry plane) 
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Pressure contours: Mach 5, AOA = 5 deg. 
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1) Kodera, M. and Ueda, S., “Numerical Analysis of Transient Phenomena to Ramjet Mode in a RBCC 
Combustor”, AIAA Paper 2015-3591. 
 

2) Kodera, M. and Ueda, S., “Numerical Analysis of Transient Phenomena to Ramjet Mode in a RBCC 
Combustor”, 20th AIAA International Space Planes and Hypersonic Systems and Technologies 
Conference, 6-9 July 2015, Glasgow, Scotland. 
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Numerical simulations on liquid rocket engine and spacecraft thruster  
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Case1 

Case2 
 

1   
Temperature of a liquid rocket subscale chamber on two flow conditions 
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Temperature distribution of Spray combustion 
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combustion in a subscale liquid rocket chamber,” 15th International Conference on Numerical 
Combustion. 2015. 

3) Mikiro Motoe, “Numerical Analysis of Combustion for Droplet of Hydrazine,” 6TH EUROPEAN 
CONFERENCE FOR AERONAUTICS AND SPACE SCIENCES, 2015. 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 33,345,581.83 330,779.26 288.78 103,583.63
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Numerical Simulations of Thrust/Cooling Performance and Life Time Prediction  
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Validation results of regenerative cooling performance of LE-5B engine 
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1) Yu Daimon, Hiroshi Terashima, Hideyo Negishi, and Oskar Haidn, “Combustion Modeling Study 
for a GCH4/GOX single element combustion chamber: Steady State Simulation and Validations,” 
The SFB TRR40 3rd Summer Program report, 2015. 

 

2) Hideyo Negishi, Yu Daimon, Nobuki Negoro, and Akihide Kurosu, “Regenerative Cooling 
Performance Analysis of the LE-X Engine Combustion Chamber,” 51st AIAA/SAE/ASEE Joint 
Propulsion Conference, 2015. 
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Upgrade of Reentry Risk Analysis Method for Liquid Rocket Upper Stages  
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      Heat flux estimation for sphere by using adaptive mesh refinement. 

 

1   
  

 
(= ) 

 
  

 
32  
120  
  
64 384  
MPI 

 
SORA-MA SORA-PP SORA-TPP 

HPC@JAXA2015 

 
FY26 15 7

50  
 

 
 CFD  



HPC@JAXA2015 
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Utilization of JSS2 for GOSAT data processing  

 

JAXA  
 

(shimomura.yuji@jaxa.jp) 
 (ueda.yoko@jaxa.jp) 
 (ishida.haruyuki@jaxa.jp) 
  (nakanishi.isao@jaxa.jp) 
 (saitoh.norio00@jaxa.jp) 
 (yamasaki.tomoo@jaxa.jp) 
  (tanaka.makoto@jaxa.jp) 
 (toyoda.masanori@jaxa.jp) 
  (shiomi.kei@jaxa.jp) 
 (kuze.akihiko@jaxa.jp) 
 GOSAT-2 (suto.hiroshi@jaxa.jp) 
 GOSAT-2 (hashimoto.makiko@jaxa.jp) 
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1  GOSAT 6.5
GOSAT Data Re-Processing of observation data in past 6.5 years 
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GOSAT TANSO-FTS L1 6.5
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15  
1  
180  
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SORA-TPP 
 

1)   JAXA  
  

JAXA
27   Feb. 2016. 

2) For Improving Research into Global Changes by Quick Delivery of Observation Data From Outer 
Space  SC15  Nov. 2015 

 

3) JSS2  2016  
4) Isao NAKANISHI, Norio SAITO, Makoto TANAKA, Yoko UEDA, Toshiyuki KONISHI, Tomomi 

NIO Verification of Extreme Time Reduction for EO Satellite Data Re-processing with 
Supercomputer PMM Jan.2016 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h]  196,589.63  72,523.41
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Utilization of JSS2 for AMSR-E L1 data processing  

 

 

(shimomura.yuji@jaxa.jp) 
 (saitoh.norio00@jaxa.jp) 
  (saitoh.susumu@jaxa.jp) 
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FY27 AMSR-E JSS2
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16 10 1
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1 AMSR-E 1R  (36 GHz ) 
AMSR-E Level 1R Browse Image (36 GHz H-Polarized) 

 

 

 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h]  1,293.56  0.17
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DSMC analysis of the rarefied gas flows of rocket, satellite and ISS  

 

JAXA    
 

  (shima.eiji@jaxa.jp) 
  (tani.hiroumi@jaxa.jp) 
  (daimon.yu@jaxa.jp) 

 

/ / /
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1  HTV RSC  
Plume simulation of RCS thrusters of HTV 

1   
  

 
(= ) 

 
  

 
24  
10  
200  
1  
MPI 

 
SORA-MA SORA-PP SORA-TPP 

 

 

1)  6 ISS HTV NS/DSMC  
Vol.34(3)  pp.186-192. 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,619,313.00 695.16 190.52 152.14
 

 
  



 

 

 
1   

Comparison of characteristics of chamber
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Combustion Simulation of Altering-intensity Swirling-Oxidizer-Flow-Type Hybrid rocket  

 

 
 

  (shimada.toru@jaxa.jp) 
 (kitagawa.koki@jaxa.jp) 

 (motoe.mikiroh@jaxa.jp) 
 

/  
 

28
 

 

 
 

A-SOFT
(SOFT) A-SOFT 40 175mm

A
B 1

2 Q  
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2  Q  
Structure of turbulence (Iso-surface of Q criteria) 
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60  
4  
90  
1  
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SORA-MA SORA-PP 
 

1) Impact Prediction of Fuel Regression Rate of Hybrid Rocket in Altering Swirl Intensity by 
Numerical Analysis, Twelfth International Conference on Flow Dynamics, 2015 

2) Twelfth International Conference on Flow Dynamics  
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,005,210.26 190,679.92 30.83  
 

 
  

 

 

1) Impact Prediction of Fuel Regression Rate of Hybrid Rocket in Altering Swirl Intensity by 
Numerical Analysis, Twelfth International Conference on Flow Dynamics, 2015 

2) Twelfth International Conference on Flow Dynamics  
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 2,005,210.26 190,679.92 30.83  
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Study of high speed fluid dynamics  

 

 

 (nonomura@flab.isas.jaxa.jp) 
 (aono@rs.tus.ac.jp) 
(terakado@flab.isas.jaxa.jp) 
(abe@flab.isas.jaxa.jp) 

Taufik Slaiman(taufik@flab.isas.jaxa.jp) 
 (lee@flab.isas.jaxa.jp) 

(fukumoto@flab.isas.jaxa.jp) 
Fortunate Nucera(nucera@flab.isas.jaxa.jp) 

(asano@flab.isas.jaxa.jp) 
(morihira@flab.isas.jaxa.jp) 

(matsubara@flab.isas.jaxa.jp) 
(morihira@flab.isas.jaxa.jp) 

(dkato@flab.isas.jaxa.jp) 
(ozawa@flab.isas.jaxa.jp) 
(harada@flab.isas.jaxa.jp) 
(nakano@flab.isas.jaxa.jp) 

Nanyang Technological University, Sirigatti Daniele (sirigatti@flab.isas.jaxa.jp) 
 

1
 

 

 
 

 
 



1   
Mach number dependence on acoustic waves from compressible mixing layer. 
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20  
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4  
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OpenMP  
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1) Terakado. D, Nagata, Y, Nonomura. T, Fujii. K and Yamamoto. M, “Computational Analysis of 
Compressible Gas-Multi phase Turbulent Mixing Layer in Euler-Euler Formulation,” 30th 
International Symposium on Space Technology and Science, Kobe, Japan, 2015. 

2)  
93 2015  

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 1,860,931.53 9,148.68 43.30  
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Prediction of RCS Jet Intaraction on Re-entry Capsule  

 

 
 

  (hamamoto.shigeru@jaxa.jp) 
 (keisuke@chofu.jaxa.jp) 
  (miki.hajime@jaxa.jp) 
 (okabayashi.kie@jaxa.jp) 
 (takama.yoshiki@jaxa.jp) 
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1 RCS  
CFD results of re-entry capsule with RCS 

2 RCS  
Heat flux distibution around RCS nozzle exit

1   
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SORA-MA SORA-PP 

 

 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 96,302.35 341,165.04

 

 



 

 

1  45  
      Mach number contours at NPR=45, Top: Reacting flow, Bottom: Frozen flow 
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Research on future space transportation technologies (CFD on flows in rocket engine components)  

 

 

  (yoshida.makoto@jaxa.jp) 
 (kimura.toshiya@jaxa.jp) 
 (takahashi.masahiro@jaxa.jp) 
  (osada.atsushi@jaxa.jp) 
 (goto.kosei@jaxa.jp) 

 

 
 

 
 

Dual bell 1
CFD

 
 

CFD Dual Bell
 



HPC@JAXA2015 

 

1   
  

 
(= ) 

 
  

 
 
20  
30  
1  
16 32  
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 79,440.26 622.37   
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Numerical Analysis of aerodynamic characteristics on H3 launch vehicle  

 

JAXA  
 

 H3 (okada.masashi@jaxa.jp) 
 H3 (terashima.keita@jaxa.jp) 
 H3 (ikaida.hiroshi@jaxa.jp) 

   
(fumihiro_itoo@mhi.co.jp) 

 (syun_fukuzawa@mhi.co.jp) 
    

(kazuhiro_imai@mhi.co.jp) 
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CFD  

Handbook CFD
CFD
CFD  
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1  ( Cp 24L M=0.95 , =5 , =0 ) 
Pressure distribution on 24L(M=0.95 , =5 , =0 ) 

 

2  ( M 24L ) 
Velocity distribution on 24L(at launch pad) 
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1) H3  
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 6,195,098.13 403.64   
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Studies on dynamics of magnetic reconnection  

 

 

(fujimoto@stp.isas.jaxa.jp) 
(ogawa@stp.isas.jaxa.jp) 
(k.shimizu@stp.isas.jaxa.jp) 

 

-
 

 

Geotail, MMO, ERG  
 

JSS
 

 

S.Kawai[2013] MHD
MHD MHD

MHD

X-line
X-line

(re-reconnection) ( 1) X-line
X-line forward X-line, reverse X-line forward X-line

X-line
forward X-line 0.1B0VA reverse X-line 0.3B0VA ( 2)

MHD
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1  re-reconnection
x=-60D forward X-line x=30D reverse X-line  forward 

X-line X-line X-line  
Spatial pattern of field lines and current density upon coalescence of the two 
islands. The reverse reconnection takes place at x~30. 

2  forward X-line 0.1B0VA reverse X-line
0.3 B0VA 1 reverse X-line

0.3 B0V  
(a) Time history of the reconnected rate. The red linesis for the forward 
reconnection while the green line shows that of reverse reconnection. It is 
clear that reverse reconnection shows higher peak reconnection rates. 
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(= ) 
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L M 2

  

2  X-line
 

X-line M D
 

 
3  6 (a)  

 b  c  
 

a b
Run 1 2A 2B Run 3 4

c
Run 1 2A 2B Run 3 4 M

M D   
(a) Time history of the reconnected flux  and (b) Reconnection rates , (c) the 
rescaled reconnection rates  as function of reconnected flux  in six 
runs. (a) The reconnection process is substantially slower when the sheet width is 
thicker. (b) While the reconnection rate in run 1, 2A, and 2B, overlaps with each 
other as well as that in run 3 and 4 in the early stage of magnetic reconnection 
( ), (c) all of the rate overlap in the stage. Note that run 1, 2A and 2B 
have the same M as well as run 3 and 4 do. Therefore the reconnection rate does 
not depend on M but clearly depends on D by  in the phase. 
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1) M.Ogawa, M.Fujimoto and S.Kawai, Study of fast magnetic reconnection by using newly high 
resolution MHD scheme, SGEPSS(Tokyo,2015,11) 

2) 2015 2015.05.22-05.26  
3) 2015.10.31-11.03  
4)  2015.12.01-12.03  

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 1,910,483.65 195,873.17 34,303.93 1,124.30
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Aerodynamic Research on Flow Path Configuration of a Scramjet Engine  

 

 
 

  (sato.shigeru jaxa.jp) 
(takahashi.masaharu@jaxa.jp) 
(watanabe.takahiro@jaxa.jp) 
(munakata.toshihiko@jaxa.jp) 

(fukui.masaaki@jaxa.jp) 
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1
3

u u u
5 5 2

2
3

3 7.1mm 5/5

 
 

a) 5/5 b )  
5/5-Height Strut Configuration               Boat-tail Strut Configuration  

  
Tested engine                             Improved virtual engie  

1  CFD  
 Two strat configurtions – compared by means of CFD 
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a)5/5 b)  
5/5-Height Strut configuration   Boat-tail Strut configuration 

 
2   

The effective streamline and virtual streamlines passing 
the points set parallel to the back-ward facing step. 

1   
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1) 
47 27

28 3  
 

2) Sato, Fukui, Watanabe and Munakata, ”Virtual Experiment for Optimization of Fuel Distribution 
in a Scramjet Engine”, AIAA 2015-3598, 20th AIAA International Space Planes et al Conference, 
July 2015, Glasgow. 

3) 
47 27 27

7  
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5)  
27 9 17 CFD

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 3,623.60 33,890.06 9.46  
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Research on Design Exploration  

 

 

 (oyama@flab.isas.jaxa.jp) 
(terakado@flab.isas.jaxa.jp) 
(abe@flab.isas.jaxa.jp) 

Taufik Slaiman(taufik@flab.isas.jaxa.jp) 
 (lee@flab.isas.jaxa.jp) 

(fukumoto@flab.isas.jaxa.jp) 
Fortunate Nucera(nucera@flab.isas.jaxa.jp) 

(asano@flab.isas.jaxa.jp) 
(morihira@flab.isas.jaxa.jp) 

(matsubara@flab.isas.jaxa.jp) 
(morihira@flab.isas.jaxa.jp) 

(dkato@flab.isas.jaxa.jp) 
(ozawa@flab.isas.jaxa.jp) 
(harada@flab.isas.jaxa.jp) 
(nakano@flab.isas.jaxa.jp) 

Nanyang Technological University, Sirigatti Daniele( sirigatti@flab.isas.jaxa.jp) 
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1   
Result of multiobjective design optimization of airfoil 
shape for a flying-wing-type Mars airplane 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 3,634,350.72 10,227.49   
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Sophistication of prediction of aerothermal environment on atmospheric entry vehicles  

 

 

  (hamamoto.shigeru@jaxa.jp) 
 (suzuki.toshiyuki@jaxa.jp) 
 Adrien Lemal (adrien.lemal@jaxa.jp) 
 (ozawa.takashi@jaxa.jp) 

 

 
 

 
  
 

 
 

 Large Eddy Simulation LES LES 

 
 

FaSTAR
1 LES

M = 1.6 2  
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1  FaSTAR  M =1.6 
 

Comparison with Schlieren image of density gradient,  M =1.6 (upper : Schlieren 
image,lower : simulation) 

2   M = 1.6  
 

Dynamic stability analysis of a Mars entry capsule at M = 1.6 using LES 
(left : instantaneous contours of Mach number, right : time histories of angle of attack)
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1) Matsuyama, S. and Fujita, K., “Dynamic Stability Analysis of a Mars Entry Capsule using 
large-Eddy Simulation,” ISTS 2015-e-06, Kobe, July 2015. 

2) 
47 2016 4 14 . 

 

3) 
47 2016 4 14 . 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 1,382,034.84 65,679.85
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Multi-dimensional MHD Simulations of Supernova Remnants  

 

 

 (takahasi@astro.isas.jaxa.jp) 
  (slee@astro.isas.jaxa.jp) 

 

Development of a multi-dimensional platform for magnetohydrodynamic (MHD) simulation of 
supernova remnants (SNRs) with the capability of handling a complex network of microphysics such 
as nonlinear particle acceleration and non-equilibrium ionization (NEI) of hot plasma, and the 
calculation of the associated observables like thermal and non-thermal photon emission in 
multi-wavelength. 

 

1. Using the simulation code to model and interpret observational data from space telescopes, especially the 
upcoming spectroscopic data from the new Hitomi satellite.   

2. Investigate multi-dimensional effects at SNRs in inhomogeneous systems (e.g., interaction of shocks with 
adjacent dense molecular clouds). 

 

The computation capability of the Sora system is essential for testing and running the developing 
simulation code in sufficient spatial resolutions and for a long enough physical time period to be 
useful for direct comparison with observational data. 

 

A working prototype of the targeted simulation code has been developed this year, thanks to the 
availability of the recently updated Sora supercomputer. Currently, our code has the ability to model 
MHD evolution of a SNR interacting with an inhomogeneous medium such as molecular clouds. We 
have confirmed important effects including significant amplification of magnetic fields at 
shock-cloud interaction sites that are believed to be crucial in facilitating efficient cosmic ray 
acceleration and hence bright gamma-ray and/or non-thermal X-ray emissions observed from young 
and middle-aged SNRs. Secondly, we have successfully incorporated a fully functional unit for 
handling NEI plasma that is able to track the ionization states of important X-ray emitting chemical 
elements in a space- and time-resolved manner. An accompanying X-ray emission code has also been 
written and tested. 
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Further careful testing and development of the code is ongoing. The code will be put into operation for simulating 

realistic SNR systems and their X-ray emission in the near future. 
 

Fig.1  Detailed distribution (colorbar: mass fraction) of ions behind a strong SNR shock interacting 
with a clumpy molecular cloud in 2-D. As an example, Si ions are shown here. This information 
is used to compute high-resolution X-ray spectra from the NEI plasma (see Fig. 2).  

Fig. 2  High-resolution X-ray spectrum from a 2-D MHD-NEI simulation of a SNR shock interacting 
with a dense and clumpy molecular cloud. This kind of space and time-resolved spectra can be 
used to model future Hitomi data to extract key information such as on the nature of the 
supernova progenitor stars and the poorly known physics of space collisionless plasma.
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 90.12 30.24   
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Simulation and analysis of candidates for the lunar landing site  

 

JAXA  
 

 (hoshino.takeshi@jaxa.jp) 
(ootake.hisashi@jaxa.jp) 

NTT CCS (ktsuru@nttdata-ccs.co.jp) 
(wakabayashi.sachiko@jaxa.jp) 

(yamamoto.mitsuo@jaxa.jp) 
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1  /  
lunar northern polar region illumination simulation/slope map 
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1)  59
1D07 2015 

 

2) Japanese Polar Lander Study, Exploring and Using Lunar Polar Volatiles, The International Space 
Exploration Coordination Group (ISECG) 
http://lunarvolatiles.nasa.gov/wp-content/uploads/sites/6/2015/04/Japanese-Polar-Lander-Study.pdf
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 221.46 303.41   
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The study on an optimal control of flow field  

 

 

(ogawa.hiroyuki@jaxa.jp) 
 (ito.takashi@jaxa.jp ) 

(masamichi.nakamura@ac.jaxa.jp) 
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1   
The time variation of the lateral force by Karman vortices 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 125,196.78 19,913.20 13,983.04  
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NLFFF calculation of the solar coronal magnetic field based on Hinode observations  

 

JAXA  
 

 (shimizu.toshifumi@jaxa.jp) 
 (kawabata.yusuke@ac.jaxa.jp) 

    
(takemasa.miyoshi@riken.jp) 
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1  

 
The magnetic field lines inferred with non-linear force-free field calculation (yellow 
and green lines), which is overlaid on the magnetic field map at the solar surface 
measured by Hinode. Red and green contours show the position of flare ribbons 
measured in UV. 
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2) Y. Kawabata, T. Shimizu, "Homologous flare occurred at the quadrupole field", Japan Geoscience 
Union Meeting, Chiba, May-2015 
 

3) , Studies on homologous flares  quadrupole magnetic field using force-free field 
modeling , , 2016 2  
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h]  228.43  13,644.13
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Numerical Simulations for JAXA’s Development and Research Projects  

 

JAXA    
 

 (shima.eiji@jaxa.jp) 
 (negishi.hideyo@jaxa.jp) 
 (fujimoto.keiichiro@jaxa.jp) 
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  (tani.hiroumi@jaxa.jp) 
 (amakawa.hiroaki@jaxa.jp) 
  (umemura.yutaka@jaxa.jp) 
 (matsumoto.mayu@jaxa.jp) 
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1  LNG -

Coupled combustion gas side and coolant side simulation 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 1,293,790.29 90,082.89  110.91
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Research and Development of Predicting Launch Vehicle Acoustics  

 

JAXA    
 

  (shima.eiji@jaxa.jp) 
  (tsutsumi.seiji@jaxa.jp) 
 (haga.takanori@jaxa.jp) 
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1   1  
( ) 

      CFD/CAA results for Epsilon launch vehicle at lift-off. 
(Hydrodynamic field: Mach number, Acoustic field: pressure fluctuation) 
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1) Seiji Tsutsumi, Ryoji Takaki, Shunsuke Koike, Susumu Teramoto, “Application of Hybrid 
Turbulence Method to Transonic Flowfield of a Payload Fairing,” AIAA Paper 2016-0544, 2016. 

 

2)   LES/RANS
 Vol.34 No.3, 2015 9 . 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 3,930,283.17 21,169.03 23,414.68 2,646.85
 

 
  



 

 

1  LOX/H2 H2O  
Combusting CFD for LOX/H2 single element test case, 

Top: Temperature, Bottom: H2O mole fraction
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Research on high-frequency combustion instability in rocket engines  

 

 
 

(yoshida.makoto@jaxa.jp) 
 (takahashi.masahiro@jaxa.jp) 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 6,554.14 393.80   
 

 
  



 

1  CFD M=0.6, AOA=40deg Cp  
Cp distribution of reentry capsule (M=0.6, AOA=40deg) 
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Acquisition of rocket reentry data  
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Mach Number Distribution (a)Initial (b)Improved 
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1  
Validation result of chill-down process in cryogenic pipeline 

1   
  

 
(= ) 

 
  

 
334  
1  
12  
1  

 
 

SORA-PP 

 

 

1) Umemura et al., "Numerical Modeling of Boiling Flow in a Cryogenic Propulsion System" 51st 
AIAA/SAE/ASEE Joint Propulsion Conference, Orlando, FL, July 27-29, 2015. 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 522,583.57 149,475.49 2,386.73 5,394.22
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Numerical study of the convection structure in planetary atmospheres  
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1   52 km  
Horizontal cross-section of the vertical velocity at 52 km altitude. 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 772,652.60 1,330.60   
 



HPC@JAXA2015 

 

 
Research for data assimilation of satellite global rainfall map  
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3 AMSU-A

LETKF
 

1  (K) (hPa) (a) +AMSU-A , (b) 
+GSMaP , (c) ALL CTRL  
Change in the global-mean temperature analysis errors (K) due to the assimilation of 
additional GSMaP and AMSU-A data. The ordinate indicates vertical levels (hPa). (a) 
+AMSU-A, (b) +GSMaP, (c) All experiments relative to CTRL. Blue (Red) corresponds to 
improvement (degradation). 
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2) NICAM-LETKF NICAM 2015/12/7 
3) Takemasa Miyoshi, Ensemble-based Data Assimilation of TRMM/GPM Precipitation 

Measurements, JAXA Joint PI Meeting, Tokyo, 2016/1/22 
4) NICAM SCALE GSMaP

2016/3/18 
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5) Koji Terasaki, Data assimilation experiments with GSMaP and AMSU-A data using 
NICAM-LETKF system, JAXA Joint PI meeting, Tokyo, 2016/1/20 

6) Shunji Kotsuki, K. Terasaki, G-Y. Lien, T. Miyoshi, K. Eugenia, Ensemble Data Assimilation of 
GSMaP precipitation into the Nonhydrostatic Global Atmospheric Model NICAM,  The 6th AICS 
International Symposium, Kobe, 2016/2/20 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 3,001,787.08 0.35   
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Utilization of JSS2 for GPM/DPR data processing  
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1  JSS2 TKSC/GPM  

Interface between JSS2 and the GPM Ground System at TKSC 
 

 
2  GPM/DPR  

GPM/DPR Re-processing Time (Estimated) 
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JAXA
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3) “For Improving Research into Global Changes by Quick Delivery of Observation Data From Outer 
Space”, SC15, Nov. 2015 

 

4) JSS2  2016  
5) Isao NAKANISHI, Norio SAITO, Makoto TANAKA, Yoko UEDA, Toshiyuki 

KONISHI, Tomomi NIO “Verification of Extreme Time Reduction for EO Satellite Data 
Re-processing with Supercomputer”, Joint PI Meeting of Global Environment Observation Mission 
2015, Jan.2016 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 10,913.34 60,664.94  0.03
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Aeroacoustic simulation of launch configurations for supporting H3 project  
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1  3  
Density and pressure distribution of the clustered 3 supersonic jets 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 5,538,470.17 9,018.71   
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Development of OTP in LE-9 Engine  

 

JAXA
 

 (kazawa.junichi@jaxa.jp) 
 

 
 

 
 

5
 

 

1   
  

 
(= ) 

 
  

 
2200  
1  
200  
8  
MPI 

 
SORA-MA 
 

 
 

  SORA-MA SORA-PP SORA-LM SORA-TPP 
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Analysis of Unsteady Aerodynamics of Rudimentary Landing Gear Using Fast  

Unstructured-Grid Flow Solver FaSTAR  
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1  RLG  
Surface Presser Distribution of RLG 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 986,696.53 10,803.42 305.90  
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Study on Acoustic Analysis Techniques to Improve Aerospace Interior Acoustic Environment   

 

 
 

  (takahashi.takashi@jaxa.jp) 
 (kanamori.masashi@jaxa.jp) 
 (ohmichi.yuya@jaxa.jp) 
 (thigashi@chofu.jaxa.jp) 

(tkanatan@chofu.jaxa.jp) 
(htakeda@chofu.jaxa.jp) 

(kanne@tmu.ac.jp)) 
 

 
 

CFD
/

 
 

CFD
D-SEND

 
 

LES



HPC@JAXA2015 

 

 

1 1  
CFD

1
HAWARD (SPnoise) Verification

2 N
N

 

1   
Pressure distribution around a jet 
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Distortion N-wave by atmospheric turbulence 
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1) M. Kanamori, T. Takahashi, and Y. Makino, Effect of Low-Boom Waveform on Transition Focus 
Boom Using Lossy Nonlinear Tricomi Equation Analysis, AIAA Journal.  

2) M. Kanamori, T. Takahashi, and T. Aoyama, Development of Nonlinear Acoustic Propagation 
Analysis Tool toward Realization of Loud Noise Environment in Aeronautics, Proc. of the 20th 
International Symposium on Nonlinear Acoustics, Lyon, France, 2015. 

 

3) 53
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 424,646.46 72,293.42 79,670.48  
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Study of high load numerical simulation tuning  

 

 

 (matsuo@chofu.jaxa.jp) 
 (fujita@chofu.jaxa.jp) 

(itoh.masakatsu@jaxa.jp) 
(miyajima.takaaki@jaxa.jp) 

CFD PIC

 
 

 (10% )
 

 
 

 

 
 

 MPS
MPI

 
 

 GPU
3  

 
JSS2

 
 2  
 



HPC@JAXA2015 

 

1   
Tuning by Accelerator 

1   
  

 
(= ) 

 
  

 
0.5 5  

1  
2 32  
12 2 1 16 2
MPI 

 
SORA-PP 
 

1) 2015 12 1 CPSY GPU
  

2) 2016 3 10 78 Particle-In-Cell GPU
  

3) 2016 6 6 ( ) HPCS2016 ParMETIS
MPS  

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h]  13,074.78   
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Investigation on Small-scale Scalar Mixing in High Reynolds Number Turbulent Jets  
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1  Re = 3000  10000  DNS  
 Top view of positive Q criteria for the DNSs at Re = 3000 and 10000. 
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1) S. Matsuyama, “Implicit Large-Eddy Simulation of a Turbulent Plane Jet with Scalar Mixing,” 
preparing for submission to AIAA Journal. 
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[ h] 3,723,211.73    
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Numerical Study of Chemical Reaction in Hypersonic  

 

 

 (matsuo.yuichi@jaxa.jp) 
 (murakei@chofu.jaxa.jp) 
  (tkohei@chofo.jaxa.jp) 

 

  
  

 ,  
 EGO ,  
 

,
 

 

 (80km) (M=21.8) ,
.( 4 2 5 40

) 
 



HPC@JAXA2015 

1  4  
  Flow Field around sphere in Four Temperature model 
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[ h]  23,740.95   
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Study on the Unstable Transonic of the re-entry capsule  
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 27,180.29 8,866.16 2,130.48  
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Study for Improving Prediction Capability of  

Transonic Buffet Using Unsteady Perturbed RANS Simulation  
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1   
Onset prediction based on the temporal variation  
of surface area in separation region. 
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1) Kenta Kumada and Keisuke Sawada, “Improvement in prediction capability of Transonic Buffet on 
NASA-CRM Using URANS,” AIAA Paper 2016-1346, 2016. 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 233,893.94 0.01   
 

 
  

 

 

1) Kenta Kumada and Keisuke Sawada, “Improvement in prediction capability of Transonic Buffet on 
NASA-CRM Using URANS,” AIAA Paper 2016-1346, 2016. 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 233,893.94 0.01   
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Transonic a posteriori Limiters towards High Resolution and Efficient Flow Computations  
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[ h] 41,125.40    
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Research of simulation technology for frontloading of combustor design  
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Formation of liquid film by wall impingement 
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1) k-
,  2015 2015 9 26 28 , 

(CD-ROM). 
2) Philippe R. Spalart  DNS

,  93 2015 11 7
8 , (CD-ROM). 

3) Hiroyuki Abe, Yasuhiro Mizobuchi, Yuichi Matsuo and Philippe R. Spalart, " Direct numerical 
simulations of a turbulent separation bubble over a wide Reynolds-number range," Bulletin of the 
American Physical Society 68th Annual Meeting of the APS Division of Fluid Dynamics (Boston, 
MA, November 22-24, 2015), Vol. 60, No. 21, p. 360. 

4)  DNS ,  31 TSFD
2016 3 9 , pp 6-12.5. 

 

5) 53  
 

6) ” One-dimensional H2/O2 counter-flow diffusion flame simulation for 
flamelet table construction at supercritical pressure” 

 

  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h] 17,507,347.79 170,912.68 105.55  

 

  



 

1  FaSTAR 360m/s  
Calculation results of the surface pressure distribution of the 
free flight object using FaSTAR 360m/s  
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The simulation of pressure and temperature surface distribution of free flight object. 
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1   
Synthetic surface temperature using a numerical shape model of asteroid Itokawa 
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1) J.Takita, Asteroid thermal models–II., Hayabusa2 TIR-MARA, Radiometry & thermo-physical 
model workshop, 2015. 
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CFD Analysys of Wind Turbine  
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h]  517,076.82 1,719.19 0.13
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1  2 3  
Vorticity distribution(Upper: Two-bladed rotor Lower: Three-bladed rotor) 
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Structure of turbulent eddy of transonic buffet 
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Study of numerical simulation for 3-dimensional buffet  
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CFD analysis of wake vortex of a wind turbine  
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( : =10, : = 6.67, : =4.167) 
distribution of wake vorticity 

(upper: =10, middle: =6.67, lower: =4.167) 
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: Maximum vorticity of tip vortices 
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  SORA-MA SORA-PP SORA-LM SORA-TPP 

[ h]  153,372.35 1,110.06  
 



 

1  FX100 UPACS-Lite  
Speed-up tuning of UPACS-Lite on FX100 
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Performance evaluation and speed-up tuning of UPACS on FX100  
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Comparison of the liquid sheets structure  
by thedifference in pressure condition 
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Development of 3D CFD Core Software for Automotive Engine Chamber  
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Effects of recess on supercritical planar jets. Top: flushed, shallow 
recess, deep recess. Left : density, right: absolute vorticity. 
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Visualization of wake vortices from multiple particles interacted with shock. 
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201506 19,688,858  68.6% 28,376,829  301,059  28,677,888 62,208 1,089,027 393,984 1,545,219  29,080,773  67.70% 30

201507 18,131,968  58.8% 30,585,662  269,506  30,855,168 6,567,921 269,506 0 6,837,427  24,023,639  75.48% 31 

201508 23,581,566  79.0% 29,503,860  355,980  29,859,840 108,656 1,351,308 0 1,459,965  26,835,142  87.88% 29 

201509 22,562,608  76.3% 29,441,607  127,929  29,569,536 0 418,233 0 418,233  29,745,488  75.85% 30 

201510 25,083,711  83.0% 30,066,031  167,057  30,233,088 0 789,137 0 789,137  30,603,749  81.96% 31 

201511 23,479,283  80.5% 28,664,606  515,093  29,179,699 0 1,195,234 0 1,195,234  29,762,496  78.89% 30 

201512 22,510,310  87.4% 25,500,840  260,322  25,761,162 0 4,815,192 539,136 5,354,328  25,724,999  87.50% 29 

201601 24,018,959  87.3% 27,297,723  218,949  27,516,672 82,944 3,557,445 0 3,640,389  28,138,047  85.36% 28 

201602 20,895,162  89.2% 23,308,943  128,128  23,437,071 0 5,555,569 0 5,555,569  25,376,010  82.34% 28 

201603 21,963,141  86.7% 25,229,558  104,857  25,334,415 0 5,625,610 0 5,625,610  25,109,639  87.47% 30 

2015Total 246,923,273  73.6% 331,933,593  3,659,075  335,592,688 6,821,729 30,801,255 1,555,200 39,178,184  332,860,788  74.18% 356 
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/(B) 

 
 

 
 

 
 

(B)  
 
 

 
  

201504 1,111,736 90.4% 1,230,264 0 1,230,264 0 58,536 7,200 65,736  1,268,668 87.63% 30

201505 879,636 75.6% 1,164,186 0 1,164,186 0 155,214 19,800 175,014  1,307,401 67.28% 30

201506 1,104,766 88.8% 1,242,534 2,166 1,244,700 2,700 36,366 17,100 56,166  1,267,198 87.18% 30

201507 857,894 64.1% 1,337,786 1,414 1,339,200 284,940 1,414 0 286,354  1,071,556 80.06% 31

201508 781,411 60.3% 1,294,586 1,414 1,296,000 4,716 44,614 0 49,330  1,172,100 66.67% 29

201509 981,850 76.5% 1,283,400 0 1,283,400 0 12,600 0 12,600  1,296,000 75.76% 30

201510 869,775 66.3% 1,312,200 0 1,312,200 0 27,000 0 27,000  1,339,200 64.95% 31

201511 992,026 78.3% 1,266,480 0 1,266,480 0 29,520 0 29,520  1,296,000 75.55% 30

201512 998,519 89.3% 1,118,106 0 1,118,106 0 197,694 23,400 221,094  1,122,000 88.99% 29

201601 1,113,076 93.2% 1,194,300 0 1,194,300 0 144,900 0 144,900  1,225,799 90.80% 28

201602 738,982 72.7% 1,017,234 0 1,017,234 0 235,566 0 235,566  1,176,301 62.82% 28

201603 803,608 73.1% 1,099,584 0 1,099,584 0 239,616 0 239,616  1,090,798 73.67% 30

2015Total 11,233,279 77.1% 14,560,660 4,994 14,566,654 292,356 1,245,546 67,500 1,605,462  14,633,018 76.77% 356
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