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Development of A Hot Water Boiler System with A Rice Hull Furnace
— Development of A Mathematical Model of Simulation—
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S. J. Park,

oW 2

S. H. Noh,

Summary

ek

a2l
£

x
Y. K. Lee

A mathematical model was developed and programmed for computer simulation of a proto-

type hot water boiler system with rice hull furnace to predict the temperature distributions in the

rice hull furnace and water tank, mass flow rate of hot water and thermal efficiency of the system

under various operation and design conditions.

The effects of feed rate of rice hull, thickness of the furnace wall, the type of heat exchanger,
diameter of the water circulation pipe, etc, on the performance of the system can be evaluated
with this model. The validity and simulation results of this model will be published in the next

paper.
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Fig. 1. Division of the furnance into zones and their
identifying numbers.
Note: Surface zones: 1-32
Volumetric zones: 3349
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Table 1. Thermal properties of material used in simula-
tion.

Material Emissivity fk';“d"_mcfi‘(":t}y
Rice hull 0.63
Fire-clay brick 0.75 8.744
Carbon on heating 0.8
Soot 0.95
Iron, oxidized 0.74
Water 0.95
Carbon black 0.075
Styrofoam 0.144
Asbestos plate 0.96 0.5544

(Reference: 2, 3)
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Fig. 2. Divisions of the boiler system and their identify-
ing numbers.
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Fig. 3. Flow chart of the main program of simulation for
the hot water boiler system with rice hull furnace.
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