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 Temperature may change by 1 order of magnitude 

 Gas mixtures: use mixing rule 
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 Sphericity, Y = Aparticle / Asphere, same volume 

 Ytetrahedron = 0.671 
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– Particle size (range, hi) 

– At all points along length 





– Along length 

– Above cut-off temperature 
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Core 

Shell 

Tube view to core 
obstructed by 
dense cloud of 

particles in shell 

No particles No particles 

Peak Tube to Core 
view factor 

Peak shell to core 
view factor 
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 sp e e

–

 Wi= (( Ai
T  AFij - dij Ai/(1-ei))-1 x (-Ai * (ei/(1-ei)) * Ti

4 )T  )T 

 AFij = if(i=1, 1, Ai/ (SAi - pDtubeDy)) * Fij 

 Fij = if(i=1, if(j=1, Ftt, Ftp), if(j=1, Fpt, Fpp)) 
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4.5m long, 3 zone 
250mm ID, graphite tube 
2200°C, water cooled 

1.25m long, 1 zone 
100-150mm ID “tube” 
1400°C 
2-phase flow 
Multiple tubes 
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