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Temperature field measurement and CFD analysis of a jet impinging on a
concave surface depending on changes in nozzle to surface distance and the
diameter of a circular nozzle

Yeongmin Jo', Yujin Im~, Eunseop Yeom'

Abstract The characteristic of jet impinging on the concave surface were analyzed through thermographic
phosphor thermometry (TPT) and numerical investigation. Under a jet Reynolds number of 6600,
nozzle diameters and nozzle-to-surface distances (H/d) were changed Smm and 10mm and H/d=2 and
5. The RNG k- ¢ turbulence model can accurately predict the distribution of Nusselt number,
compared to other models (SST k- w, realizable k- € ). Heat transfer characteristics varied with the
nozzle diameter and H/d, with a secondary peak noted at H/d =2, due to vortex-induced flow
detachment and reattachment. An increase in nozzle diameter enhanced jet momentum, turbulence
strength, and heat transfer.

Key Words : Impinging Jet (Z-= 4| E), Temperature field (<>="d), Computational Fluid Dynamics(CFD)
simulation (1AM 8}, Concave Surface (253 3£%), Thermographic Phosphor
Thermometry(TPT, ¢1d =% S74H)
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Fig. 1. Schematic of the experimental setup for impinging jet on concave surface by using thermographic phosphor

thermometry
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Table 1. Uncertainties for the measuring thermographic
phosphor thermometry

Equipment Measuring errors

K-type thermocouples 0.4%

Image resolution 125 um / pixel

(0.5% of rdg + 2digits)
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Fig. 2. Transient temperature fields of Smm round nozzle at H/d= 2
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