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Anderson & Saunders Re > 169~ Nu = 0.1Re?%%6
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Axial Velocity Contours (VZ/ u), Rea =300, ReIr =105
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Rotational Velocity Contours (V@/ u), Rea=300 , Rea=105
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Axial Velocity in different axial sections , Re_ =300, Re =105
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Temperature Contours , ( Rea) =900, ( Rea)omer:BOO , Rer:105
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Inner Wall Nusselt Variation along Annulus (part 3) , Rea =300
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Inner Wall Nusselt Variation along Annulus (part 1) , Rea =300
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Inner Wall Nusselt Variation along Annulus (part 2) , Rea =300
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Inner Wall Nusselt Variation along Annulus (part 3) , Real =300
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Inner Wall Temperature vs Bulk Temperature Variation along the annulus
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Abstract

Flow and heat transfer between two coaxiahdgrs, one or both rotating, with an
axial flow of fluid superimposed, which makes a tomation of rotating and axial
regimes, is of great importance, scientifically aachnically. Such flows have a wide
range of applications in mechanical systems sucheasings, asynchronous motors
with axial ventilation, rotating heat exchangerndl]idg of oil wells, etc.

In this study, it is tried to investigate a laa flow of water which first enters a
pipe ( inner cylinder ) and then enters an annwith hot rotating outer wall, by
modelling the conditions of an Industrial Systemwdter cooled rollers used in steel
industries ). Also the variation of temperature aaté of heat transfer through the
flow were explored. Thermo fluid survey of suclsystem, with minimum changes
respect to main industrial system and it's boundaogditions, is one of the new
investigative aspects of this study.

First and second chapters are assigned tcethew of previous investigations and
also introduction of this study and dominant ecqurai In third chapter an analytical
method is proposed for solving the heat transfematgn in hydrodynamically
developed - thermal developing area of flow. Thaor part which is done by
numerical methods, is presented in the form of mprehensive model in fourth
chapter and the results are in fifth chapter.

The results show that rotation of outer waltleg annulus has insignificant effect on
convective heat transfer, in low rotational speddsaddition the influence of this
rotation on axial velocity profile is little whickhis effect is more considerable in
entrance region of annulus.

Keywords. Laminar, Rotating, Annulus, Convective, Heat transfaxial flow,
numerical.
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