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Big science: Supercomputing 

Tianhe - China 
Power- ~18 MW 
Speed ς 33 petaflops 
Cores- 3 Million + 
 



Web of science: ~5000 citations 



Memory Size:  4096 word 
Speed:   access times between two adjacent addresses 2.340 ms. 
Clock Rate:  120 kHz 
Power:   1500 watts 
Technology:  113 vacuum tubes and 1350 diodes. 
First Delivery:  September, 1956 
Num. Produced;   ~500 
Price:   ϷптΣллл όϤϷпллΣллл ƛƴ ǘƻŘŀȅΩǎ ŘƻƭƭŀǊǎύ 
Weight:   740 pounds 
 Source: wikipedia 

1963 ς Royal McBee 



ICTP workstations  

www.top500.org 

Supercomputer hardware 



C code, 1252 lines, 22 pages MATLAB code,  
110 lines, 2 pages 

Advances in software matter as much 

Still need to write a program to analyze and plot 

Analysis and plotting embedded 



Advances in software matter as much 

From www.comsol.com 
Comsol Multiphysics 

http://www.comsol.com/
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Networks with 2 component fluids 

ïGas-liquid flows in process industry  

ïLiquid-liquid miscible fluids (oil industry) 

ïLiquid-vapor flows (refrigeration systems) 

ïMicrovascular blood flow 

ïDrops and bubbles in microfluidics 

ïMagma flow in lava tubes 

 



Questions 

ÅHow do phases and flows distribute within the 
network at equilibrium? 

ÅAre equilibrium states are stable? Are there 
oscillations? 

 

 



Heterogeneity of cells in microvascular networks  
 

5Ŝ .ŀŎƪŜǊ Ŝǘ ŀƭΦ άMicrovascular Blood Flow Is Altered in Patients with {ŜǇǎƛǎέ   
Am. J. of Respi. and Critical Care Med. (2002) 

άLƴ single capillaries the flow 
may become retarded or 
accelerated from no visible 
cause; in capillary 
anastomoses (loops) the 
direction of flow may change 
from time to timeΦ ά  
 
August Krogh 1922 
Nobel Prize in Physiology, 1920 

 



Our fluid system  
water and syrup (or glycerol) 

Å Stratified by gravity, laminar, 
Newtonian, different viscosity 

Å Very repeatable  

Å Amenable to modeling 

Flow 

gravity 

Blue is water 
Red is viscous, heavy syrup 



2 simple networks 

2-node 

3-node 



Simple Networks 


