Title:  Shaft Model variables

Subject:  Heat transfer coefficient “h”

From:  Lisa Schlink

The heat transfer coefficient was evaluated using the Ranz – Marshall Correlation.

Nu = hDi/k = 2+.6Re.5 * Pr.33

Therefore:

h = Nu(k/Di)

Where:


Di = particle diameter (m) = .02

k = thermal conductivity
 (Wm-1K-1) = (Cp+5R/4)/MWH2 = 4.016*103

Re = Reynolds number = Gg*R*Tg/P  = 117.186



Pr = Prandtl number = Cp/k = 1.515*10-3

 = Viscosity (Jm-3s)
 = .195

Using the equations above, a value of 5.547*105 was calculated for h.

The attached worksheet shows all variables, equations, and values for individual steps.
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The value for Cp of Hydrogen was found at <

http://webbook.nist.gov/chemistry/>. 

P is the pressure in atm.  di is the diameter 

of the pellet. 
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