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Abstract

To investigate the effect of the jet impingement on the heat transfer characteristics of rotating
disk, the heat transfer of rotating disk under different nozzle aperture, jet Reynolds number, disk
Reynolds number, impact distance, injection angle and injection position was studied by using
STAR-CCM+ software based on K-Epsilon turbulence and achievable K-Epsilon model. The simula-
tion method was verified by comparing with experimental results. The results show that as the
Reynolds number of the jet increases, the heat transfer increases. When the heat transfer area is
large, the jet with a large aperture should be adopted. The ratio between injection distance and
nozzle aperture has the best value. When the disk Reynolds number is high, the heat transfer coef-
ficient increases slowly; there is the best injection angle and injection position to make the aver-
age temperature of disk be the minimum.
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Figure 1. Schematic diagram of physical model
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Figure 2. Schematic diagram of the physical model of non central vertical jet; (a) Different injection angles; (b) Different
injection position
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Table 1. Parameter range of variable
#* 1. TESYCEE

BE RME RKME L)
d 4 mm 8 mm 2 mm
z 40 mm 640 mm 20 mm
o 30° 90° 15°
H 0 mm 180 mm 45 mm
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Figure 3. Schematic diagram of mesh model
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Figure 4. Comparison between simulation and experimental results of disk surface temperature; (a) Experimental result; (b)
Simulation result
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Figure 5. Variation of surface average temperature with the Re;
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Figure 6. Variation of average heat transfer coefficient of surface

with the Re;
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Figure 7. Variation of surface average temperature with the z/d
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Figure 8. Variation of average heat transfer coefficient of surface
with the z/d
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Figure 9. Streamline diagram near the surface of the disk
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Figure 10. Variation of surface average temperature with the Reg
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Figure 11. Variation of average heat transfer coefficient of
surface with the Reg
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Figure 12. Temperature nephogram of disc surface at different angle of injection
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surface with injection angle
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Figure 14. Temperature nephogram of disc surface at different position of injection
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