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Abstract

Rayleigh-Bénard Convection (RBC) experiments reaching very high Ra (1), approaching
values relevant for
convective systems in Nature, were in the last decades performed using various working flu-
ids, like cryogenic
helium 4He (2) or sulphur hexafluoride SF6 (3) in different laboratories, and provide unique
insights into the
dynamics of this ‘archetype of complex systems”. In many of these experiments, reaching
high Ra came at the
cost of operating close to either the saturated vapor curve (SVC) or the critical point (CP),
where different types
of dynamics beyond the Oberbeck-Boussinesq (OB) approximation may play significant role.

In the first part of the talk, we overview the existing approaches to capturing non-OB effects
in high Ra

RBC (4, 5, 6, 7, 8, 9). Subsequently, we introduce a parametrization of RBC equations of
motion (10), inspired

by the first-order Taylor expansion of fluid properties by Gray-Giorgini (4) and discuss im-
portance of the individual

terms for the temperature profile asymmetry. Further, we discuss maps of different contri-
butions of NOB

effects to response parameters of RBC (bulk temperature Tc, Nusselt number Nu and
Reynolds number Re) calculated

using the NOB-extended Grossmann-Lohse (GL) model introduced by Yik et al. (8, 11) for
cryogenic

helium 4He for temperatures T in a range of between 4 and 6 K and pressures p between 0
up to 4 atm. We employ here strictly laminar boundary layers (BLs) in order to isolate the
response modification solely due to NOB effects. Finally, we comment

on the possible influences of the non-normal non-linear transition in convective BLs (12, 13)
evaluating

the corresponding shear Reynolds numbers.
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