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Figless heat exchangers for air conditioners using ultra-thin flat multi-port
tubes
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Heat exchangers for air conditioners are conventionally made of copper
tubes with a diameter of 6 to 8 mm crimped with aluminum fins. In order to improve the efficiency
and reduce the amount of charged refrigerant, this research aimed to develop an aluminum finless
heat exchanger using multi-port flat tubes. Since there is no fin between the tubes, drainage
problems of condensed water and defrosted water are solved.

Specifically, the flow pattern and the boiling heat transfer characteristics inside the multi-port
flat tubes were experimentally clarified, and a suitable cross-sectional geometry of the tube was
examined. A vortex generator for enhancing air-side heat transfer was proposed, and its
effectiveness was verified by experiments and CFD. The distribution of gas-liquid two-phase flow in
the inlet header was visualized, and an effective header structure was proposed.
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Fin Heat transfer area
Name | Fintype pitch Tube Fin area
(mm) | area(m?) | (M
S1.2 glit 1.2 0.126 0.775
S14 glit 14 0.126 0.664
L 1.2 | Louvered 1.2 0.126 0.775
L 1.4 | Louvered 14 0.126 0.664
L 1.6 | Louvered 16 0.126 0.581
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pressure drop [Pa]

Air side transport coefficient based on
enthalpydifference, [kg/s]
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