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Abstract

Plate heat exchangers are used as evaporators and condensers for applying power generation in small low-grade thermal
energies which uses less than a temperature of 150 °C as a heat source because of its compactness and high-performance.
However, flow patterns of two-phase flow accompanying with the evaporation in the narrow channel of plate heat exchangers
have not revealed yet. In this research, the transparent resin made plates are used to visualize and observe the two-phase flow
in the herringbone plate evaporators. The experimental movies have analyzed by the image processing to calculate the mean
void fraction in five times five areas. The image processing was manipulated by the original codes constructed by Python and
OpenCV. The results shows the effective numbers of frames to denote the mean void fraction in the unsteady flow and the
effect of the edge line width parameters on the mean void fraction.
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Fig.1 Flow diagram of the experimental equipment. Fig.3 Configuration of PHE.
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Table 1 Specifications of a transparent PHE made by a 3D printer.

Chevron angle:2f3 (deg) 60 90 130
Gap between plates  (mm) 2 2 2
Cross section area  (m?) 0.0304 0.0318 0.0304
Plate length  (mm) 190 192 190
Plate width  (mm) 80 83 80
Plate thickness ~ (mm) 1.5 1.5 L5
Material TSR-828 TSR-828 TSR-884B
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Fig.4 Image processing process.
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Fig. 5 Effect of processed frame number on void faction (2=60°).
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Fig. 6 The mean void fraction variation in three chevron angle plates using different edge line width parameters;
(a) edge line width parameter is 2; (b) edge line width parameter is -5.
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