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A THEORETICAL STUDY ON NATURAL
CONVECTION IN A CONCENTRIC VERTICAL

ANNULUS
Mohanned A. AL-Thahe Dr.Sami Retha Aslan Manar S. Mahdi
Phr. Ass. L ecturer Msc. Student
Engineering College Engineering College Engineering College
Tikreet University Tikreet University Tikreet University
ABSTRACT

The research include a theoretical study of natural laminar
study convection heat transfer in a vertical annuls, the surfaces
were at constant temperature and the inner cylinder temperature
is higher than the outer cylinder temperature. The air used as a

working fluid in the annulus. Rayleigh Number was

(71< Ra <5x10%) and the radius ratio were (1.7, 2.0 and 2.3).
Alternating direct implicit method (ADI) was used to solve the
governing eguations numerically, the governing equations were
transformed into vorticity-stream function formula then
transformed into agebraic equations using finite difference
method. The results were declared by using contour diagrams
which represent streamlines and isotherms also the results were
declared by velocity and temperature distribution through the
annulus and local Nusselt number along the inner cylinder.

It was found in this research that heat transfer by
conduction in low Rayleigh Number, also increasing the thermal

boundary layer around the inner cylinder as the fluid moves up
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while the thermal boundary layer on the outer cylinder increases

as the fluid moves down.

KEY WORDS

Natural convection, heat transfer, vertical annulus, radius ratio.
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