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Abstract — SI Cyclic process is one of the thermochemical hydrogen production processes using iodine and sulfur for
producing hydrogen molecules from water. VHTR (Very High Temperature Reactor) can be used to supply heat to
hydrogen production process, which is a high temperature nuclear reactor. IHX (Intermediate Heat Exchanger) is nec-
essary to transfer heat to hydrogen production process safely without radioactivity. In this study, the strategy for the opti-
mum design of IHX between SI hydrogen process and VHTR is proposed for various operating pressures of the reactor,
and the different cooling fluids. Most economical efficiency of IHX is also proposed along with process conditions.
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Fig. 1. Coupled Chemical Reactions of S-I Cycle[6].
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Fig. 2. Simplified Process Block Diagram of VHTR-IHX-SI Process.
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Fig. 3. Circulation rate of coolants vs. Operating Pressures in Secondary Loop.
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Nomenclatures
AG : Change of gibbs free energy
AH : Change of enthalpy
P : Pressure
T : Temperature
R : Gas constant
v : Volume
m : Mass flow
a, b, a : Parameter of SRK
® : acentric factor
T, : Critical temperature
T. : Residual temperature
Y : Liquid fugacity coefficient
G : Gibbs free energy
Tj» Ay, b,-j, Cyp O Binary interaction parameter in NRTL
X; : Liquid fraction
k; : Binary interaction parameter in SRK
Cp : Heat capacity
C, : Heat capacity coefficient
I : Ionic constant
zZ : Gas compressibility factor
A, B : Debye-hkel coefficient
U : Overall heat transfer coefficient

3.

: Reaction rate
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