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NUMERICAL STUDY OF NATURAL CONVECTION FROM TWO
PARALLEL HORIZONTAL CYLINDERS ENCLOSED BY CIRCULAR
CYLINDER

Mahmoud H. Ali
Assistant Lecturer
Mechanical Eng. Dept.-Tikrit University

ABSTRACT
In this paper, numerical solution is presented for the steady state, two dimensional natural

convection heat transfer from two parallel horizontal cylinders enclosed by circular cylinder. The
inner cylinders are heated and maintained at constant surface temperature, while the outer cylinder
is cooled at constant surface temperature. Boundary fitted coordinate system is used to solve
governing equations. The vorticity-stream function and energy equations is solved using explicit
finite deference method and stream function equation solved by successive iteration method.
(20)Deferent cases are studied cover rang of Rayleigh number from (1,000) to (25,000) based on
the inner cylinder diameter. These cases study the effect of the varying inner cylinders position
horizontally and vertically within outer cylinder on the heat transfer and buoyancy that causes the
flow. Outputs are displayed in terms of streamline, isothermal contours and local and average
Nusselt number. The results showed that the position of the inner cylinders highly affects the heat
transfer and flow movements in the gap. At low Rayleigh numbers the average Nusselt number
increases with increase of horizontal distance between inner cylinders but the state is reversed at
high Rayleigh numbers, while the average Nusselt number is increases with inner cylinder moving
down at all Rayleigh numbers. The optimal position of inner cylinders for maximum and
minimum heat transfer is located at each Rayleigh number so can be employed in isolation process

or cooling process.

KEY WORDS: Natural convection, Horizontal cylinders, numerical analysis
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