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Thin liquid films have been the subject of research since many years ago due to their importance in industrial applications. One of them includes the coating of surfaces where it is of interest to have a very smooth solid free surface at the end of the liquid solidification. Another one is the cooling of heat generating systems in order to avoid high temperatures which may produce important or disastrous damages.

Thin liquid films heated from below in the absence of gravity have importance on its own. They have been investigated theoretically under the usual assumption of a very good conducting substrate. The results of this simplification have been relevant to understand in an easy way the behavior of these systems. Even more, the assumption of a flat free surface gives interesting results which might be significant for fluids with very strong surface tension.
In the case of thin films falling down walls the assumption of a very good conducting substrate has been used for years in important papers which have disclosed a number of characteristics of heated films. Among those flow are included meaningful effects as van der Waals forces, disjoining pressure, evaporation, etc.

However, in order to be in agreement with experimental settings it is necessary to include the effects of finite thermal conductivity and geometry of the wall. As a consequence, it is necessary to add two more parameters to the problem.

The geometry of the wall may be characterized by periodic and non periodic deformations which prove to be critical to determine the stability of falling films. Even in this case, the substrate might be a very good conductor in comparison to the fluid.

When the thickness is the only geometric factor of a flat wall, the properties of the wall that affect the stability of the film are the relative thickness and the relative thermal conductivity of the substrate with respect to those of the fluid. The stability changes further when, besides these parameters the geometry of the wall changes in space.
In case the substrate shows deformations, the free surface presents a response which depends on the physical characteristics of the fluid. In case the film is heated from below the surface tension weakens and the response changes accordingly in a nonlinear way. This response corresponds to a spatial perturbation. Time dependent perturbations can be applied superposed to the spatial ones acting on the fluid film. At the end, they will interact nonlinearly. This problem has been investigated in the isothermal case by (Polak and Aksel, 2013, Schorner et al. 2015) and by means of direct numerical analysis by (Trifonov 2014). The effect of topography on drop spreading in the presence of surfactant has been analyzed (Li et al. 2014). The influence of fluid viscoelasticity has been explored in (Dávalos-Orozco 2013, Sadiq 2013). The wavy thick wall might be heated or cooled from below. In that case,new results have been found by (Dávalos-Orozco 2014, 2015). See Fig. 1 and Fig. 2.
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Fig. 1 With an increase of Marangoni number the amplitude of the response of the free surface to the wall deformation decreases notably. Freq = 0.5, Re = 1.391, L = 5 (resonance). The wall is (1) and for conductivities ratio QC = 0.01: (2) Ma = 10, (3) Ma = 50, (4) Ma = 100. For QC = 0.05: (5) Ma = 10, (6) Ma = 50, (7) Ma = 100. Notice that pure responses are shown from x = –100 to 0. (Pr = 7, S = 1, Bi = 0.1, d = 0.11) IPHT 2 / 1 pp55 - 74 (2014).
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Fig. 2 With an increase of NEGATIVE Marangoni number the amplitude of the response of the free surface to the wall deformation INCREASES. Freq. = 2, R = 2.783, L = 11. The wall is (1) and for conductivities ratio QC=0.01: 2) Ma=−10, 3) Ma=−50, 4) Ma=−100. For QC=0.05: 5) Ma=−10, 6) Ma=−50, 7) Ma=−100. Notice pure responses from x =−150 to 0. (Pr=7, S=1, Bi=1, d = 0.11). PLA-379, pp962-7 (2015).
In many applications the substrate is cylindrical and it might be horizontal or vertical in the presence of gravity (Moctezuma-Sánchez and Dávalos-Orozco 2015, Weidner 2013, Cheng et al. 2014). The liquid film may have two free surfaces like in liquid sheets. When the sheet is traversed by a temperature gradient it is possible to find a number of different instabilities (Dávalos-Orozco, 1999, Fu et al. 2013, Tong et al. 2014). They may have consequences in other problems like in the thermocapillary instability of a three-layer Poiseuille flow, emulating the flow of a long drop or bubble in a channel (Alvarez and Uguz 2013).

It is the goal of this lecture to review recent research results which appeared in the open literature since the publication of the authors review paper published in 2013 in the international journal Interfacial Phenomena and Heat Transfer (Dávalos-Orozco, 2013). Therefore the lecture will review papers published from 2013 to the present. The main topic will be non-isothermal flows, but whenever needed a discussion of isothermal flows will be included to.
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