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6. Fire spread in RDF(Refuse-Derived Fuel) pile *

by Masaaki YASHIMA**

Abstract: The technology of waste handing and resource recycling advances, and RDF or RPF are used as fuel
for the incinerator in order to obtain heat energy and electricity energy in Japan. The RDF used in Japan is RDF-
5 in ASTM. Fire or explosion is being occurred with the increase in use of the RDF at manufactories or storage
facilities. The spreading of combustion zone in the RDF pile is the primary phenomenon in an enlarging fire.
The phenomenon is called smoldering. In this study, temperature change in the pile and flame established over
the pile were examined in order to explore the fundamental aspect of the spreading fire. In addition, a point to
notice in extinguishing the RDF was examined. The RDF sample was piled up to 300 mm using a cylindrical
container (inner diameter; 160 mm, height; 350 mm) which consisted of heat insulating material. The cylindrical
container was put on a hot plate, and the RDF ignited in the hot surface (bottom). Upward spreading fire is a
subject in this study. Considering the effect of the permeability or the natural draft on the spread of fire, the
experiment was carried out under next 3 conditions.

a)Experiment No.1: without permeability of the bottom face / with permeability of the side

b)Experiment No.2: without permeability of the bottom face / without permeability of the side

¢)Experiment No.3: with permeability of the bottom face / without permeability of the side

The results are summarized as follows:

(1) In the condition without permeability of the bottom face, mean spread rate of the combustion zone is from
0.24 to 1.8 mm/min. The rate of this range is equivalent to those of general smoldering.

(2) The temperature distribution in the RDF pile is examined, and it is clarified that the combustion region are
wide.

(3) When the pile would collapse with smoldering, then the clearance between the RDF pile increases, the
inflow of the air from the top to the pile became easy and that the flame became easy to establish.

(4) When the flame establishes in the clearance in the RDF pile, the spread rate increases, since the preheating
of RDF of the upper layer is promoted.

(5) In the final stage that the combustion zone reaches the upper surface in the pile, it is found that large flame
can establish suddenly over the pile.

(6) The RDF consists of the multicomponent, and it has the characteristics of absorbency and large heat
capacity. Therefore, if spraying water is not appropriately carried out in the fire extinguishing, otherwise
subsidiary reaction of the incomplete combustion generated combustible gas and CO, and it may become a
cause of re-ignition or gas explosion.

(7) It should care about differing on the component of the gas which arises from the RDF in fire and thermal
analysis in laboratory, because the rate of temperature rise in smoldering combustion is small.

Keywords: Fire, Flame spread, Smoldering, RDF, RPF, Waste combustion
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Fig.1 Temperature change from heating start in the
RDF pile for experiment No.1
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Fig.2 Temperature distribution in the RDF pile for
experiment No.1
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Fig.5 Thermal image of RDF pile surface
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