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Besides increasing the temperature difference is changing the wave motion of the vapor
film with two-dimensional to three-dimensional mode (fig. 2b). It is reasonable to
assume that the effect of temperature difference on the stability of two-dimensional
wave motion is primarily associated with an increase in its average amplitude with
increasing temperature of the heat surface [4].

At small temperature differences when small amplitude of waves, in front of the trailing
edge there is uniform ripple with geometry similar to the geometry of the wave itself. It
should be noted that a similar ripple before going through waves on a thin film of liquid
flowing down was observed in [5]. With increasing temperature of the sphere, this ripple
is becoming increasingly insignificant and subsequently disappears at all, but it is
becoming increasingly likely appearance of small irregular ripples at the interface
between the two fronts of waves.
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Figure 2: Effect of sphere diameter (a) and the temperature difference (b).

If we follow the destruction of the two-dimensional wave, then we see that the reason for
the initiation of this process is often macro-disturbance on vapor film, available in the
way it goes. A curvature of the rear front and decay of the waves may in turn give rise to
such macro-disturbance. Indeed in heat-transfer surface area, where a wave because of
its curvature was somewhat earlier (fig. 3 Identification 1), formed by evaporation vapor
will be greater (fig. 3 Identification 1) than on the area where the wave has passed later.
The resulting unevenness, in turn, can cause decay or deformation of the subsequent
wave. For example, a qualitative analysis of the video during boiling of saturated Freon-
113 on a copper sphere 25 mm diameter showed that the way to the collapse of the
wave, first initiated by some other reasons, and form of three-dimensional segments
could be similar to a series of three or more waves. Indicated system memory (the
memory available to the waves with respect to its predecessors) is gradually lost and,
accordingly, subsequent waves pass into a state of two-dimensional or decay on a
different principle, depending on regime parameters and random factors.
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Figure 3: Collapse of the wave due to the disturbance created by the previous
wave.

When the temperature difference close to critical after the passage of a wave are possible
the local contacts of liquid with a heated surface of the sphere. However, these contacts
do not lead to degradation of the wave motion of the interface.
Also on the received video frames we can see that the contacts are on the same sections
of the spherical surface. This fact apparently is more heterogeneity of the heat transfer
surface (corrosion, mechanical defects, etc.).
With the cooling surface of the sphere of contacts and the probability of their range is
increasing and is continuous tuning with the film boiling regime to transition regime.
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4. CONCLUSIONS

A study of film boiling of saturated Freon-113 on spheres of diameters 15, 20, 25 and 30
mm with high-speed video was done. It was found that increasing the diameter of the
sphere and the temperature difference leads to a transition from two-dimensional
structure of vapor movement to three-dimensional. Also, found that the disturbance
caused by the destruction of the previous two-dimensional wave may be the reason
destruction of the subsequent wave. In the case of possible contact liquid with heated
surface of the sphere, these contacts do not lead to an instantaneous adjustment of the
wave of film boiling to transition boiling, i.e. this transition occurs smoothly.
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