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V ABSTRACT V

In this paper, we studied flow and boiling regimes of two-phase forced flow in
vertical tubes to determine the dominated flow and boiling regime at any region of tube.
Studied Ranges of main parameters were: PressureP =3 MPa ,Heat flux
Q = (500 - 2400 )kw /m*, Mass velocity, pw = (400 — 1800 )kg/(m *.s),Inlet Enthalpy
h, = (300 - 1700 )kJkg ,Tube lengthL = 3 m ,and Tube diameter d, =8 mm . Because

of absence an accurate method of flow and boiling regimes prediction, some of
experimental equations of two phase flow (liquid-steam) had been used to determine the
dominated flow and boiling regime in vertical tubes and build algorithm written by Matlab
environment describes these regimes. An analytical study was provided of the resulted
diagrams and suggestions were given for next studies .

Keywords: Flow regime, boiling regime, Two phase flow, mass velocity, surface boiling,
nucleate boiling, actual steam content, mass steam content, relative enthalpy.
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Typical configuration of (a) bubbly flow. (b) dispersed bubbly (i.e. fine bubbles
dispersed in the continuous liquid phase), (c) plug/slug flow, (d) churn flow.

(e) annular flow. (f) mist flow (i.e. fine droplets dispersed in the continuous vapor
phase) and (g) stratified flow. Note: mist flow is possible only in a heated channel:
stratified flow is possible only in a horizontal channel.
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