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Heat Transfer in an Axisymmetric Cavity of a Rectangular Tube
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ABSTRACT

An experimental study for the flow in an axisymmetric cavity of rectangular tube was
performed. The pressure and heat transfer coetficient along the side and opposite-walls
of the cavity were measured. The cavity length was varied from 80mm to infinity dur-
ing the experiment.

As the result of this study, it was found that as the length of cavity increased beyond
the reattachment point, the heat transfer coefficient decreased. It was also found that
the mean heat transfer coefficient became maximum near the reattachment point.

Nomenclature d : hydraulic diameter, mm

B + width of nozzle, mm H : depth of cavity, (%E:, mm

Cpl © pressure coefficient on the side-wall h : heat transfer coefficient, W/ n?>C

Cp2 : pressure coefficient on the opposite k : thermal conductivity of air, W/ m-C
wall L : length of the cavity, mm

Cp ' difference of pressure coefficient Nu : local Nusselt number, hd / k

D + width of cavity, mm Nu : mean Nusselt number
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q heat transfer rate per unit area,
q=h(Tw-Tw), W/ nf

T. local side—wall temperature, C

T free stream temperature, T

V' average velocity at jet nozzle exit, m / s
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Fig.l Schematic
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1. centrifugal blower 2. honeycomb 3. free
stream temperature prove

4. inlet nozzle 5. step—wall 6. side—wall

7. opposite—wall 8. cavity 9. outlet nozzle
10, upper—plate 11. pitot tube
12. micro manometer

13. A/D 14. PC

diagram of experimental

apparatus
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1. stainless plate 2. thermocouple
3. double-face adhesive tape

4. acrylic palte 5. styrofoam

6. scanning box 7. amplifier

8. AD 9, PC

Fig2 Cross-sectional diagram of the side-
—~wall for heat heat transfer experiment
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Fig.3-2 Pressure coefficient on the oppo-
site—wall at the various cavity lengths
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Fig.4-2 Approximate contours of constant
pressure on the upper—plate
surface for L= 265mm
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