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Abstract

An experimental platform for forced-induced wave evaporation of liquid film outside the elastic
tube bundle was established in this paper. The mechanism of two-phase heat and mass transfer
between the elastic tube bundle was studied by combining experiment and mathematical analysis.
The experimental channel width was 0.5~2.0 mm. The relationship between the flow pattern,
pressure loss, channel width and heat transfer characteristics of two-phase flow is studied. Three
flow states were observed in the experiment, namely bubble flow, restricted bubble flow and dry-
ing zone. In a channel of the same width, the initial heat flow of subcooled boiling increases li-
nearly with the increase of the flow rate. At the same flow rate, the initial heat flow of subcooled
boiling decreases with the increase of channel width. Bubble generation frequency and detach-
ment diameter have an obvious influence on wall heat transfer coefficient. However, the increase
of bubble generation frequency also leads to the decrease of bubble separation diameter. Through
mathematical analysis, it is found that the change in channel size will affect the heat transfer coef-
ficient, but there is a boundary between enhanced and weakened heat transfer. The theoretical
values of this study agree well with the experimental values.
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Figure 1. Design of the experimental system and structure diagram of each part
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Figure 2. Schematic diagram of visual measurement of forced induced wave evaporation of liquid film outside the bundle
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Table 1. Parameters range of narrow-channel falling film experiment
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4 2.0 0~500 0~20
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Table 2. Flow pattern observation under different experimental conditions
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Figure 3. Relation between initial heat flux of subcooled boiling, volume flow rate and channel width
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Figure 4. Relation between initial heat flow, inlet water temperature and channel width
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Figure 5. Relation between heat transfer coefficient and bubble generation frequency
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Figure 6. Relation between heat transfer coefficient and bubble separation diameter
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