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Abstract— A study on the heat transfer characteristics of an Air-Controlled Oxidizer(ACO) was carried out to provide
information for the safe operation of an ACO treating Depleted Uranium chip wastes(DU chips) produced in the process
of nuclear fuel fabrication. Experiments have been conducted on the natural convection heat transfer in a cylindrical oxidiz-
er with variable internal heat sources supplied by an electric heater. The rates of heat input from the heat sources were
properly adjusted in accordance with the rate of heat generation estimated in the analysis of oxidation process, and the tem-
perature profiles of the inside and outside walls, Nusselt and Rayleigh numbers were obtained. Also, the relation between

Nusselt and modified Rayleigh numbers was derived.
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Fig. 1. Schematic diagram of air-controlled oxidizer.
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 1. Specification of the hybrid recorder

Model Yokogawa, HR2500E

Data scan time 300 points/2 s

Scan frequency 25-60s

Accuracy +(0.03% of readings+2 digits)
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Fig. 3. Variation of inside and outside walls temperature difference
with time.
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Fig. 4. Inside and outside wall temperature differences versus mod-
ified Rayleigh number at steady state.
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Fig. 5. Variation of Rayleigh number with time(Ra'=6.97 x 10").
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Fig. 6. Variation of average Rayleigh number with time.
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Fig. 8. Variation of Nusselt number with time(Ra"=6.97 x 10%).
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D : diameter of vessel [m]

AT  :temperature difference ['C]

g :gravity [m/s]]

h,  :local heat transfer coefficient [W/m’ - K]
H : height of vessel [m]

k : thermal conductivity [W/m - K]
Nu :average Nusselt number

Nu, :local Nusselt number

Pr  :Prandtl number

q.  :local heat flux [W/m’]

Q : heat generation by heater [W]
Ra  :average Rayleigh number

Ra, :local Rayleigh number

Ra’  :modified Rayleigh number

T,  :film temperature [K]
T,. :outer wall temperature [K]
T.  :ambient temperature [K]

az2j0jA 2xt

o :thermal diffusivity [m?s]

: thermal expansion coefficient [1/K]
: differential

: viscosity [kg/m - s]

: kinematic viscosity [m?s]
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