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Nuclear power currently produces 16% of world’sctleity and is one of the largest
sources of non-fossil energy. Currently operatioggr plants are mostly built during
the 70s and early 80s and have proved to be abpgowmide electricity reliably and
safely. New plants now under construction rely loe $ame light water technology, but
enhance their efficiency and safety with improvehpdesign.

However, plant design goes only so far in incregsite thermal efficiency in light wa-
ter cooled nuclear reactors. As the heat sink teatpee depends on the outside tem-
perature the only viable way to increase efficielscp increase the highest temperature,
i.e. temperature inside the reactor. With converaiouclear power plants boiling lim-
its the temperature, as steam has poor heat trazegiability compared to water. To cir-
cumvent this limit modern fossil fuel fired plantsilize pressures above the critical
point of water (22.064 MPa, 374 °C).

Supercritical water (SCW) does not undergo phaasesition, and thus its heat transfer
properties do not degrade violently. While SCW gmties are known well enough to be
used in coal-fired power plants, the strong cowpbetween coolant and power level in
nuclear reactors require better understanding av$®Benomena.

In plant-level modeling codes the water flow ingspand channels is usually modeled
as 1-D model due to the requirements in computowgegp. 3-D computational fluid dy-
namics codes might be more precise, but are noefamugh for large systems. The av-
eraging of properties requires the use of seveqadrmentally derived correlations for
constants such as Nusselt number used for turbléstttransfer.

In our work we compare the performance of correfeti calculated for supercritical

flow. As the experiments with supercritical pregsuare expensive and difficult, most
of the correlations are calculated for very spea#fkperimental geometries, and their
validity for general use is at doubt. The baselised is Dittus-Boelter correlation that
holds well for single-phase subcritical flows in@uth tubes, but does not describe well
supercritical phenomena.



