i5 TEICA] 2810 %55 15 (2005)

The Flow Simulation of the Fire Retarding Substances Furnace by Using the Molten Slag

B R T U % AU EER IR E O SR ENE

FEEEY, EI "L MEREE? s, Piatind
VST () AT
= T OO T
S BRI SRR B T B

Nobuki Uda'*, Hiroshi Sagawal, Takeshi Matsuda?, Satoshi Takiguchi? and Shukuji Asakura?
1 Kobe Shipyard and Machinery Mitsubishi Heavy Industry Co. Ltd.
2 Takasago Research and Development Center Mitsubishi Heavy Industry Co. Ltd.
3 Graduate School of Engineering Yokohama National University

Abstract

The prototype furnace, which adopted the new technique for combusting the fire retarding sub-
stances, was manufactured. In this furnace, the fire retarding substances such as rubber, vinyl chlo-
ride and so on were put on the molten slag. The ash, generated at the surface of the fire retarding
substances, dissolved into melt, which promoted the surface combustion of the fixed carbon.

From test results, it was found that the processing rate increased due to a large quantity supply of
the fire retarding substances which were cut small and the slag stirring. As one of the causes, it was
supposed that the contact area between the fire retarding substances and the molten slag increased
since substances with a small bulk density could spread on the slag surface and move into the molten
slag.

In order to understand the phenomena, the CFD (Computational Fluid Dynamics) code, which
could solve the slag flow field with high accuracy, was developed. The flow field was treated as the 3
phase flow which consisted of the slag, the stirring air and substances without considering the heat-
ing and combustion of the substances. For the purpose of solving the interface phenomena of each
phase, the CFD code adopted the CIP (Cubic Interpolated Pseudo-particle) method and the MARS
(Multi-interface And Reconstruction Solver) method. As results, it was found that the small size sub-
stances moved violently on or in the stirring slag. This tendency became more remarkable when the
stirring air flow rate increased. The predictions obtained by the CFD code were in agreement with
the experiments. Therefore, the CFD code was considered to be effective in understanding the sub-
stances behavior on the molten slag.
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Table 1 Properties of samples

Polystyrene Rubber
Specific gravity 1.0 1.4
Ash (wt%) 0 30
Theoretical air volume for perfect 10.3 5.6

combustion (Nm3/kg)

Table 2 Amounts of samples supplied

Amount supplied

Samples Size (mm) (g/batch)
Polystyrene 30 17
Polystyrene 50 80
Polystyrene 100 630
Rubber 30 22
Rubber 50 100
Rubber 100 830
Polystyrene/Rubber 3 100, 250, 500, 1000
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Fig. 2 Schematic of test device.
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Fig. 4 Change of gas concentrations from the combustion zone.
Symbol: size: Amount supplied.
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Fig. 5 Size dependence of specific processing rate.
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Fig. 6 Specific processing rate (Size: 3mm).
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