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Numerical Study on Heat Transfer Characteristics in a directly Heated SO;
Decomposer for the Sulfur-lodine process
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Abstract

A directly heated SO; decomposer for the sulfur-iodine and hybrid-sulfur processes has been introduced
and analyzed by using a computational fluid dynamics code(CFD) with the CFX 5.7.1. The use of a directly
heated decomposition reactor in conjunction with a VHTR allows higher decomposition reactor operating
temperature. However, the thermochemical and hybrid hydrogen production processes accompanied with the
high temperature and strongly corrosive operating conditions basically have material problems. In order to
resolve these problems, we carried out the development of a structural material and equipment design
technologies. The results show that the maximum temperature of the structural material (RA330) could be
maintained at 800 °C or less. Also, it can be seen that the mean temperature of the reaction region packed with
catalysts in the SO; decomposition reactor could satisfy the temperature condition of around 850 C which is

the target temperature in this study.
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Table 1. Design values of thermo-chemical

decomposer
Values
Total decomposer length 16.06m
Decomposer height 8m
Inlet diameter for mixture gases 30cm
He inlet diameter 50cm
0 .
Al,O; catalyst diameter 2cm
Table 2 ¢} Table 3 o= AH4ks}sd #3]Rk-g-7] <]
HAE A ERrbne AYREI BEE
aga 8 21E UEhdth obE el A=
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Table 2. Mass fraction & mole fraction of mixture gases

H,0 0, SO, SO, | H,S0,

FMaS.S 22.12% | 22.12% | 22.15% | 33.38% | 0.22%
raction

Mole 1) 5777 0.5 1 0.6031 | 0.0033
Fraction

Table 3. Operating conditions of thermo-chemical

decomposer
Flow rate Inlet Operating
temperature pressure
He 2.0628 kg/s 920°C 7.09bar
Mixture gas | 1.8046 kg/s 450°C 7.09bar
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