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Abstract: For Very High Temperature Reactors (VHTR), the designs of the Intermediate Heat Transport Loop (IHTL)
and the Intermediate Heat Exchanger (IHX) are particularly difficult because of the high-temperature operation (up to
950°C). In this study, Flinak molten salt, a eutectic mixture of LiF, NaF, and KF (46.5:11.5:42.0 mole %) is considered
as the heat transporting fluid in the IHTL. To evaluate the flow and heat transfer performance of the Flinak molten salt
in small channels with hydraulic diameters in the millimeter range, a double-pipe heat exchanger was constructed using
small-diameter tubes for the heat exchange between the Flinak and the gas flow. The experimental data showed that, for
laminar Flinak flow, the measured friction factors were close to the 64/Re curve and the Nusselt numbers were
generally between 3.66 and 4.36.
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Table 1 Physical properties of molten Flinak and helium

gas at 700 °C (He at 7 MPa)
Flinak He
Melting point, °C 454 -
Density, kg/m’ 2020 4818
Specific heat, kJ/kgK 1.88 5.19
Viscosity, mPa-s 2.55 0.036
Thermal conductivity, W/mK 0.92 0.281
950°C = = 925°C
He Intermediate
Loop Fluid
590°C —= - 565°C

IHX

Fig. 1 A Typical operating condition of VHTR Inter-
mediate Heat Exchanger(IHX)
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Fig. 2 Ring-type plate-fin compact heat exchanger(top)
and diffusion-bonded minichannels(bottom)
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Fig. 3 A schematic diagram of molten salt-gas heat
exchange loop
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Fig. 5 Mass changes of supplying and receiving crucibles
used for Flinak flow rate measurement
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Fig. 6 Measured friction factors of Flinak flow in 1.4
mm inner-diameter round tube and comparison
with the theoretical laminar flow relation
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Fig. 7 Comparison of deduced viscosity from measured
pressure drop and existing viscosity correlations
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Fig. 8 Illustration of inlet and outlet temperatures in
counter flow heat exchanger
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Fig. 9 Differences between heat gain and heat loss
indicating the amount of energy loss to the
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Fig. 10 Measured Nu numbers of Flinak flow in 1.4 mm
inner-diameter round tube
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