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The Effect of Thermal Density in Determining the
Lengths of the Two-Phase Boiling and Flow Systems of a

Heated Vertical Tube

Hassan Halwani
Dept. of Nuclear Engineering, Faculty of Mechanical Engineering, University of
Aleppo.

Abstract:

In this paper, the effect of thermal density change on the
lengths of boiling and two-phase flow systems along the steam-
generating tube of a uniformly heated two-phase forced flow upward at
a constant mass velocity was studied. This was done after determining
the predominant boiling and flowing systems in it, using empirical
equations, and creating an algorithm describing flow system and
calculating the variables along the tube for the different boiling and
flowing systems predominant in it using Matlab language to help
predict these systems. The results showed that the decrease in the
lengths of the water fraction and the surface boiling fraction with
increasing the thermal density at a constant mass velocity with the
constant of the pressure and entrance enthalpy is according to second-
order curves. The increase in the length of the advanced surface
boiling is also according to second-order curves, while the length of
volumetric boiling stayed constant. It is also noted that the length of
the balanced boiling fraction increases with increasing the thermal
density according to a second-order relationship. The subsequent
development of the research has been formulated, enabling the
selection of suitable lengths of different systems to meet the different
needs in the industry that uses two-phase flow to benefit from their
advantages in terms of heat transfer intensity, pressure drop, and
critical thermal current reserves.

Key words: two-phase, mass velocity, surface boiling, advanced surface boiling,
volumetric boiling, balanced boiling.
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