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Abstract

Several recent studies have revealed that boiling heat transfer may be considerably enhan-
ced in a narrow restricted region. In this study, the narrow restricted region was formed by
attaching a perforated plate on top of a boiling surface, Through systematic experiments, effects
of the hole size, hole pattern, gap width between the perforated plate and the boiling surface were
investigated using water or R-113. Results show that perforated plates considerably enhance the
boiling of water or R-113. For water, especially, they have outperformed commercial enhanced
tubes, which confirms that boiling enhancement mechanism of the perforated plate (thin film
evaporation beneath the elongated bubble) is very effective to the boiling of high surface tension
liquids such as water. Optimum configuration was found —3.0 mm hole diameter, 15 mm X 15 mm
hole pattern, 0.3~0.5mm gap width for water, and 2.0 mm hole diameter, 3.5 mm x3.5mm hole
pattern, 0.5 mm gap width for R-113. A correlation which correlates most of the data within+309%

was also developed.
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Fig. 14 Water boiling performance of the perforated
plate (d3-15x15-0.5) compared with enhanced
surfaces
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