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Research question: can a ceramic or glass kiln keep the same radiative heat load on the product when natural gas is replaced by hydrogen?

-11 % = 2 40 to 54 %

net radiative loss, methane to hydrogen, same power emitting volume of the flame: a size effect, not CO, of the radiative loss comes from turbulence (TRI)

1 APPROACH 4 HYDROGEN AND THE RADIATING FLAME
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e RANS + flamelet + DOM; WSGG, RC-SLW: TRI closure; Fluent UDFs: checked
vs Yang et al. and Rayleigh

2 EXPERIMENT VS CFD
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WSGG + Shegirev, INFUB-15 o» 25 to 26 % three constraints: =11 %, =67 % or +43 %
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WSGG + Snegirev, Fuel o 0441t048 % CONCLUSIONS
RC-SLW + moment closure ee o 40 to 44 % * Hotter and brighter flame, yet less radiation: flame size sets the heat load
e Same power: —11 %; same fuel flow: -67 %; same Reynolds: +43 %
RC-SLW + B-pdf closure o o oo see@ 40 to 54 % e Turbulence (TRI) is 40 to 54 % of the loss: it must be in the model
Yang et al. (2018), reference ¢ ¢311t035% FOR A HYDROGEN RETROFIT
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turbulence (TRI): 40 to 54 % of the loss
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