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{RZBZEER: intermittent layout

Standard actuator Discrete actuator(2.2%o)
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1984 R R TCTHAZEEDA/\ Y
1 GFLOPS, 256MB AE!)—

3-D Navier-Stokes with 200,000 grid points

2 hours computer time for steady state solution

Computer time/grid/iteration

1985 FJT VP400 6.7 microsec

2007 Pen Xeon (3.2GHz) 4.1 microsec
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INBEDORBETHNIE, RANSTER L ZFDFAINTES. 24



LESS =2l —3-3> - COBRIG
3D LES with Physical Time Step

ﬂ%m

¥EE =B I =aE AR

0.25

5.00 29




Separation and Reattachment Points
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Computer time requirement for LES

Typical 2nd Order Lower than Re=10° Higher than
TVD scheme Re=10° Re=10’
Computer time 40 days 11 years 1,100 years

on 1 TFLOPS
Computer time 1 hours 40 days 1 year
on 1 PFLOPS
Spectral-like Lower than Re=106° Higher than
Compact or WCNS Schemes Re=10° Re=10’
Computer time 8 hours 1 month 9 years
on 1 TFLOPS
Computer time 28 seconds 2/3 hours 3 days
on 1 PFLOPS

* Assuming perfect scalability

* Personal prediction based on the performance of former ISAS supercomputer
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“80x120” ft Wind Tunnel _
at NASA Ames R. C. Supercomputer “KEI" in Kobe

/ 128GF/1CPU
http://quest.arc.nasa.gov/aero/wright/teachers/w 1 rack 12TFLOPS
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