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Abstract: A 0.5 t/h class non-furnace boiler has been developed with the aim of achieving a high efficiency and
compactness. A metal fiber burner has been adopted so that a stable flame can be obtained. The tube banks are installed
downstream of the burner. Bare tubes are used upstream, while finned tubes are installed downstream. The heat-transfer
characteristics of the non-furnace boiler have been studies on the basis of the results of the numerical simulation as well
as those of the experiment. Important design parameters such as the bulk temperature along the streamwise direction
and the temperature of the fin tips have been evaluated using the CFD results and compared with the experimental data
and the empirical correlations typically used for the design of the boiler.
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Pressure outlet

000
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Fig. 3 Computational domain and grid system; (a)
Numerical modeling; (b) spanwise geometry; (c)
grid system
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(b)
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(d)

Fig. 4 Time averaged flow field from CFD; (a) Whole

domain; (b) bare tube side; (c) spanwise gap
between fins; (d) finned plane
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(b)

Fig. 5 Time averaged thermal field from CFD; (a)
spanwise gap between fins; (b) finned plane
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Fig. 6 Temperature drop along the flow; (a) at 100%
load; (b) at smaller load (solid symbols:
experiment; open symbols: prediction)
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