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ّٔٛرج ػذدٞ ٌٍدش٠اْ اٌطثمٟ اٌّرّٛج اٌثٕائٟ اٌطٛس تالأٔات١ة تثلاثح إتؼاد : ػٕٛاْ الأطشٚحح 

 الخلاصة
فٟ اٌؼًّ اٌحاٌٟ اٌدش٠اْ اٌطثمٟ اٌّرّٛج اٌثٕائٟ اٌطٛس فٟ . اٌدش٠اْ اٌطثمٟ اٌّرّٛج وث١شا ِا ٠صادف فٟ اٌصٕاػاخ اٌثرش١ٌٚح ٚاٌى١ّ١ائ١ح

فٟ اٌدضء الأٚي ِٓ ٘زا اٌؼًّ ذُ اشرماق ّٔٛرج ٌذساسح اٌدش٠اْ اٌطثمٟ اٌّرّٛج . الأٔات١ة ذُ ذح١ٍٍٗ ٚ دساسرٗ تظشٚف خش٠اْ ٚحالاخ ِخرٍفح

ح١ث ذُ اسرخذاَ ّٔٛرج حدُ اٌّائغ                . اٌغ١ش ِسرمش ، اٌّضطشب، اٌثلاثٟ الإتؼاد ٚغ١ش ألأضغاطٟ  (ِاء- غاص)اٌثٕائٟ اٌطٛس 

(VOF model)  ِغ إٌّٛرج(standard k-)  وّٕٛرج ٌلاضطشاب ٚذُ حً إٌّٛرج ػذد٠ا تٛاسطح اٌثشٔاِح(FLUENT)   ُح١ث ذ

احرساب اٌرغ١ش فٟ ِسرٜٛ اٌّاء ِٚؼشفح خٛاص اٌّٛخٗ اٌّرىٛٔح ٚوزٌه ذذسج اٌسشػح تالاذداٖ اٌؼّٛدٞ ٌىلا اٌطٛس٠ٓ ٌحاٌح اٌدش٠اْ اٌطثمٟ 

اٌّرّٛج لإظٙاس ذأث١ش ذّٛج حذ اٌرذاخً ػٍٝ أحذاس اٌسشػح ح١ث اْ إٌرائح أثثرد أْ ذذسج اٌسشػح اٌؼّٛدٞ ٠رأثش وث١شا تّٛلغ حذ اٌرذاخً 

اٌسشػح اٌسطح١ح ٌٍغاص ٚاٌّاء ٚ اٌشىً إٌٙذسٟ ٌلأٔثٛب ٚاسذفاع سطح : ٚذُ اخز ِرغ١شاخ ِخرٍمٗ ٌذساسح ذأث١ش٘ا ػٍٝ ذٍه اٌؼٛاًِ ِٕٙا .

وزٌه ذُ حساب إخٙاد اٌمض ٌىً ِٓ اٌغاص ٚاٌّاء ٚػٕذ حذ اٌرذاخً ٚفشق اٌضغظ اٌىٍٟ ٌلأٔثٛب تالإضافح إٌٝ طالٗ الاضطشاب اٌحشو١ح . اٌّاء

ِٚؼذي الأفؼاي اٌّضطشب ٌٍخ١ٍظ ٚ ذُ ذحذ٠ذ ِٛلغ اٌسشػح اٌؼظّٝ تّؼذلاخ خش٠اْ ِخرٍفح ٚ وأد إٌرائح ػٍٝ ذٛافك خ١ذ ِغ إٌرائح 

 ٌرح١ًٍ اٌّٛخح اٌّرىٛٔح ِٓ إٌّٛرج الأٚي ٌىٟ ٠رسٕٝ دساسح ذأث١ش )90فٛسذشاْ  )ٚوزٌه ذُ ذص١ُّ تشٔاِح تٛاسطح تشٔاِح. اٌّخرثش٠ح

ٌٚغشض دساسح ذأث١ش خشٛٔح حذ اٌرذاخً ػٍٝ خٛاص اٌدش٠اْ اٌطثمٟ اٌّرّٛج ذُ اػرثاس إٌّٛرج الأٚي .اٌؼٛاًِ اٌّخرٍفح ػٍٝ حذ اٌرذاخً

( VOF model)إِا فٟ اٌدضء اٌثأٟ ذُ اسرخذاَ ّٔٛرج حدُ اٌّائغ . ٌٍطٛس اٌغاس ِغ اػرثاس حذ اٌرذاخً ودذاس ِرحشن تٕفس سشػح اٌّاء

اٌثلاثٟ الإتؼاد ٚذُ حً إٌّٛرج - اٌثٕائٟ اٌطٛس- ٚاٌّضطشب( ِاء- ٔفظ )ٌذساسح اٌدش٠اْ اٌطثمٟ اٌّرّٛج  (standard-k-)ِغ إٌّٛرج 

. ِغ ذحذ٠ذ اٌششٚط اٌحذ٠ح إٌّاسثح (FLUENT)ػذد٠ا تٛاسطح اٌثشٔاِح 

              

              

              

              

              

              

              

              

              

              

              

              

         

Title of Thesis : Numerical Modelling of Wavy Stratified Two Phase Flow in Three Dimensional               

                           Pipelines.  

Abstract 
Stratified wavy flow is frequently encountered in the petroleum and chemical processing 

industries. In the present work the stratified wavy two phase flow in pipelines was simulated and studied 

in different cases and flow conditions. In the first part a model is derived to study the two phase (Gas-

Water) stratified wavy unsteady, turbulent, incompressible and three-dimensional flow into a pipeline. 

The equations of the volume of fluid (VOF) model are applied with applying standard (k-) model of 

turbulence with proper boundary conditions, using CFD Fluent code. The water level variation, wave 

characteristics and vertical velocity profile in both phases were estimated, also show the effect of wavy 

interface on the velocity gradient and the results show that the vertical velocity profile in both gas and 

water is highly infected with the wavy interface, several parameters were determined such as, the water 

holdup, shear stress for gas wall, water wall and interfacial shear stress, pressure drop in addition to 

turbulence kinetic energy and turbulence dissipation rate for mixture for the case of stratified wavy. The 

location of peak velocity is also obtained successfully and verified with different flow rates and the 

comparison with the experimental and numerical data seems to be accepted. Develop a computer 

program ( using Fortran 90 code) to study wave Characteristics at the interface, by assuming the 

distribution of interfacial wave as a function to the axial distance and also the distribution of wavy 

interface is assumed as sine wave. To study the effect of rough of interface in the stratified wavy gas-

water flow a special boundary condition is applied and the first model is modified by considering only 

the steady, turbulent gas flow region and the interface with neglecting water region by considering 

interface as a moving wall with water velocity, this model can be determined the correct horizontal and 

vertical profiles of the longitudinal velocity of the gas, and the interfacial roughness studied as a 

perimeter successfully. In the second part a three dimensional VOF model is used to study a case of 

incompressible, unsteady, laminar and turbulent stratified wavy two phase (oil-water) flow flowing into 

a pipeline. Using a CFD (Fluent) code. The two equations of (k-) model of turbulence are solved 

simultaneously with the VOF model equations after specifying proper boundary conditions.  

 

 


