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A Numerical Study on Various Energy and Environmental Systems ([I)
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This paper describes some computational results of various energy and environmental
systems using Patankar’'s SIMPLE method, The specific topics handled in this study are jet
bubbling reactor for flue gas desulfurization, cyclone-type afterburner for incineration, 200m
tall stack for 500 MW electric power generation, double skin and heat storage systems of
building energy saving for the utilization of solar heating, finally turbulent combustion
systems with liquid droplet or pulverized coal particle,

A oontrol-volume based finite-difference method with the power-law scheme is employed for
discretization, The pressure-velocity coupling is resolved by the use of the revised version
of SIMPLE, that is, SIMPLEC, ngnolds stresses are closed using the standard k- ¢ and RNG k-
¢ models. Two-phase turbulent combustion of liquid drop or pulverized coal particle is
podeled using locally-homogeneous, gas-phase, eddy breakup model. However simple approximate
models are incorporated for the modeling of the second phase slip and retardation of ignition
without consideration of any detailed particle behavior, Some important results are presented
and discussed in a brief noté. Especially, in order to make uniform exit flow for the jet
bubbling reactor, a well-designed structure of distributor is needed, Further, the aspect ratio
in the double skin system appears to be one of important factors to give rise to the visible
change of the induced air flow rate. The computational tool employed in this study, in
general, appears as a viable method for the design of various engineering system of interest,
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Fig. 2 Schematic Diagram of Cyclone
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Fig. 3 Schmatic of Double Skin System of Building
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Fig. 4 Schmatic of Thermal Storage Tank Fig. 5 Schmatic Diagram of 200m tall Stack
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Fig. 6 Schmatic of Waste 0il Incinerator
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Fig. 7 Schmatic System of Cylone Combustor with Pulverized Coal
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Fig. 8 Velocity Vector and Streamline Contour of JBR with Baffle
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Fig. 9 Radial Tangential Velocity Profile at Four Axial Location
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Fig. 10 Velocity Vector and Streamline Contour of Double Skin
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Tempersture Contour Plot of Stack Flue Gas
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Fig. 11 Velocity Vector plot with Fig. 12 Isothermal Contour for 200m tall Stack
Bottom Waste Inlet only
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Fig. 13 Radial Temperature Profile at Four Axial Location
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