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5 Nu
Fig. 5 Nu numbers at various locations on the high

temperature wall surfaces along the vertical direction
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the two-dimensional unsteady incompressible Reynolds time-averaged N-S equation the authors conducted a numeri—
cal simulation of the jet flow field inside a tube with its wall surface being locally vibrated and analyzed the influ-
ence of the amplitude and frequency of the local wall surface vibration on the flow. It has been found that the static
pressure on the wall surface at the downstream of the jet flow holes will increase with an increase of the amplitude
and frequency. The average flow rate of the jet flow holes will decrease with an increase of the amplitude and in—
crease with an increase of the frequency. The fluctuation in the flow rate will increase with an increase of the ampli—
tude and frequency. The high frequencies affect the flow more conspicuously. The research findings can offer refer—
ence for further study of the jet flow characteristics of small holes on the wall surface being vibrated and the air film

cooling of blades being vibrated. Key Words: flow inside a tube jet flow vibration on wall surfaces unsteady flow

= Mathematical Model for Natural Convection in a Saturated
Porous Medium and Its Experimental Study YANG Wei XUE Si-han LIU Qin-jian ( College of Archi—
tectural Engineering Liaoning University of Engineering Technology Fuxin China Post Code: 123000) ZHANG
Shu-guang ( College of Civil and Traffic Engineering Liaoning University of Engineering Technology Fuxin China

Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —-2015 30(1). -42 -47

With the fluid flow and heat transfer between a fluid and a solid serving as the object of study and changes of the
density of the fluid with the temperature being taken into account the local heat balance was corrected by introdu—
cing the Brinkman-Forchheimer extended Darcy model a numerical model for natural convection of saturated porous
media randomly deposited was set up and a calculation was performed by using finite volumetric method. By making
use of a self-developed cubic porous medium test rig having a constant temperature difference at both sides the au—
thors conducted an experimental verification of the numerical model in question. The comprehensive numerical cal-
culation and test results show that the maximum flow speed inside the square cavity of the porous medium will in—
crease with an increase of the temperature difference and Ra number and appear at a location nearing both high
temperature wall surface and low temperature one. With an increase of the Ra number the isolines of the tempera—
ture will change from being almost parallel to the high and low temperature wall surface to being closely perpendicu—
lar to them. Nu number on the high temperature wall surface will assume a linear ascending tendency and the Nu on
the high temperature wall surface will increase with an increase of Ra. When Ra <102 Nu will maintain within 12.

When 102 < Ra < 10° Nu will rapidly increase from 11.4 to 276.4. When Ra > 106 Nu will increase at a very
small speed. Key Words: saturated porous medium convection-based heat exchange mathematical model experi—

mental study



