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Social-Computational Systems (SoCS)
NSF of USA Issued following founding program on April 30, 2009

NSF 09-559

National Science Foundation

Directorate for Computer & Information Science & Engineering
Division of Information & Intelligent Systems
Division of Computer and Network Systems
Division of Computing and Communication Foundations

Directorate for Social, Behavioral & Economic Sciences
Division of Behavioral and Cognitive Sciences
Division of Social and Economic Sciences

CFD-NHT-EHT
CENTER

7/98


/
/
/
/
http://www.nsf.gov/pubs/2009/nsf09559/nsf09559.htm?govDel=USNSF_25#toc#toc

® Tri4r¥ MOE-KLTFSE

® ARihaeLBit AR : Bt iRREAFH LEPR
B A 1 3R RN &2 S AR 20 R 52 I BA IR 1S RR BB Y
Bk FMRAMTFEEN—aHEBRITEY#HT. &2
RINERZRNAREESE, mAB 1005 PKRK
B, HIABITE1001Z{2 8, FrEFERNE
TE— I (#mLHR20120415) o

o H AT H RBIEI R M T FALE BB D -
EENEREBEITEN EIBER T SS0M{ZAMRFR L
BRI T MKIREZESHEMFHEREN, HERER

T1/301H (MEAR20120414-1) o
CEp e eHT 8/98



/
/
/
/

MOE-KLTFSE

AR B EZE T

Numerical Heat Transfer, Part A- Applications; Part B-Fundamentals
International Journal of Numerical Methods in Heat and Fluid Flow
International Journal of Numerical Methods in Fluids.

Computer & Fluids

Progress in Computational Fluid Dynamics

Journal of Computational Physics

International Journal of Numerical Methods in Engineering
Computer Methods of Applied Mechanics and Engineering

. Engineering Computations

10. Computer Modeling in Engineering & Science

11. Mathematical and Computational Simulation

12. Multiscale Computational Engineering

13. Multiscale Modeling and Simulation
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15 ASME Journal of Heat Transfer
16. International Journal of Heat and Mass Transfer
17. ASME Journal of Fluids Engineering

18. International Journal of Heat and Fluid Flow
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D B Spalding claimed at 13th IHTC in Sydney
(2006-08-16)

Since finite-element technigues are commonly used
for structural analysis and finite volume ones for fluid
flow, the question is raised:which is the more suitable
for SFT (solid fluid thermal analysis)?After an
historical review of how the divergence between the FE

has demonstrated.

Since finite-element techniques are commonly used for structural analysis and finite-volume ones
for fluid flow, the question is raised: which is the more suitable for SFT? After an historical review
of how the divergence between the FE and FV specialists arose, it is argued that the advantage for
SFT lies on the FV side, as experience has demonstrated.
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Comparison of computation time between SIMPLE and POD
technique (seconds)

Rayleigh 8950 17000 85700 168800
number
SIMPLE 137.36 131.08 117.96 116.09
POD with 1 1.42 1.38 1.50 1.53
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POD with 5 1.45 1.49 1.53 1.49
modes
POD with 10 1.53 1.56 1.56 1.56
modes
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By multi-step up-scaling method, we
may finally relate the shale gas

behavior in nano-pores
with the up most
scale---gas
reservoir

J/ YoM porous
structure-LBM

1., Single OM pore-MD
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Numerical Solution of Multiscale Problems

‘ Multiscale Process ‘
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‘ Multiscale System ‘
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Methodology

Develop coarse

Coarse grid CFD/CHT modeling of a real

system with simplified board and components

models.

grid system level
model

Carry out board
level analysis

A

Carry out
component
level analysis
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Extraction of local thermal
information on boards or

components

!

Interpolation of local thermal
information to finer grid near
boards and components

{

Prescription of the board and
components thermal boundary
conditions: h, 9", T,,.

!

Detailed board or component level
thermal conduction analysis.
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2013 Nobel Prize in Chemistry

Martin Karplus Michael Levitt  Arieh Warshel

Harvard U., Stanford U., U. Southern Ca.
For
“Development of Multiscale Models for Complex Chemical
Systems”
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RO pyEics They used both classical
and quantum mechanical
theory to model large
complex chemical
systems and reactions

In the quantum chemical

classical—‘y ’
physics
model the electrons and

the atomic nuclel are the
dielectric . .
medium particles of interest.

In the classical models atoms or groups of atoms are the
particles that are described. The classical models contain
much fewer degrees of freedom and they can be simulated

much faster by computer.
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The key accomplishment was to show how the
two regions in the modeled system can be made
to interact in a physically meaningful way.

From Website: Royal Swedish Academy of Science, 2013-10-09

key and goal

The key and goal of multiscale simulation is to
appropriately, in a physically meaningful way ,
combine macroscale, mesoscale and micro/
nanoscale methods to reveal physical mechanism
in depth and to provide guidance for engineering
design which can not be obtained from single
scale simulation.
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boat help each
other to cross to the

HHHHHHHHHH 98/98

EEEEEE


/
/
/
/

