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Abstract: A finned-tube-type evaporator module has been proposed for a 2 t/h-class water-tube-type industrial
boiler with multiple burners. The geometry of the fins was changed at each module to equalize the
evaporation. The modules were designed by considering the energy balance at each row rather than by
following a conventional bulk design procedure. The designed module was built into a 2 t/h-class
water-tube-type boiler, and its performance was tested. A numerical simulation was also conducted to evaluate
the two- or three-dimensional effects of factors such as the inlet conditions. The numerical simulation also
included the conjugate heat transfer problem to predict the fin tip temperature. The heat transfer coefficient
with fins is lower than that obtained from the empirical correlation of a bare tube. The fin tip temperature
from CFD is higher than that from the analytical solution.
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Fig. 1 Cross-section of water tube boiler; (a)

normal cross-section of multi burner water
tube boiler; (b) streamwise cross-section
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Fig. 4 Computational domain and grid system; (a)
modeling of evaporator module; (b) grid
system
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