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Abstract: In metal hot-rolling processes, water jet cooling of a moving hot solid is commonly used for run-out ta-
ble (ROT) cooling. High-accuracy evaluation of the surface heat flux at jet-impinging areas is important
for accurate temperature control to produce high-quality steel plates. Most previous studies on the heat
transfer characteristics of jet impingement areas have considered water jet impingement on stationary hot
solids; however, the flow conditions are different in ROT cooling because the water jet impinges on mov-
ing hot solids. Thus, the estimation of the heat flux at the jet impact zone of a water jet on a moving hot
solid is essential. Therefore, we developed a method for evaluating the surface heat flux in the impinging
areas of water jet cooling of a moving hot solid. The method was based on the inverse solution of the heat
conduction equation, using the measured temperature profile as a boundary condition, such that the heat
removal in the jet impinging area was obtained numerically. To demonstrate the validity of our model, we
performed cooling experiments on a circular water jet impinging obliquely on a moving hot solid. The
experiments were conducted under the

following conditions: temperature of 100 H © 0.5m/s

the solid made of stainless steel was 1 4 0.75m/s

300-550 °C, moving velocity of the sol-  « 1 ® 1.0m/s

id was 0.5-1.0 m/s, jet diameter was ap- E 1 ---Webb and Ma(1995)| |__

. = —Liu and Wang(2001)F~

proximately 0.31 mm, and water flow = —

rate was 10 ml/min. We confirmed that o ’9/

the model was useful for evaluating the é" 10 r” :

heat flux in the jet impact region. 1 _;
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Development of a Method for Evaluating Heat Transfer Characteristics

of a Circular Water Jet Impinging on a Moving Flat Plate

Katsutoshi TATEBE, Yuta SHIOIR1, Shunsuke Funta and Hitoshi FuiimoTo
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Fig. 1. Schematic of single liquid jet impinging on a moving hot solid. (Online version in color.)
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Fig. 3. Schematic of experimental apparatus. (Online version in
color.)
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Fig. 2. Outline of the proposed method. (Online version in color.)
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Fig. 4. Schematic diagram of the three-dimensional model and boundary conditions. (Online version in color.)
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Fig. 5. Length of cooling region in x-direction, D, and width of
temperature drop, W at x = 0.012 m. (Online version in
color.)
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