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Copper-water loop heat pipes (LHPs) are promising devices for providing an effective thermal link between a heat source and a heat sink in cooling systems of powerful heat sources having relatively small dimensions and operating in the temperature range from 50 to 100 °C [1-6]. Thermophysical properties of water as a working fluid and high thermal conductivity of copper as a constructional material for a body and a wick as well as their good compatibility make it possible to achieve an extremely high heat flux and low thermal resistance of such LHPs. Today the obtained values of these parameters are close to 1000 W/cm2 and 0.05 °C/W, respectively. However, making copper-water LHPs one has to overcome a serious contradiction between the high thermal conductivity of copper and the low value of 
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 which water has at temperature below 100 °C. The last circumstance is connected with the so called thermodynamic condition of an LHP serviceability which may be written as follows:
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where 
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 is the difference of temperatures and pressures of the saturated vapor above the wick evaporating surface and the liquid-vapor interface in the compensation chamber, 
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 is the pressure losses in the wick, 
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 is the is the derivative that characterizes the slope of the saturation line of the working fluid at a given temperature.

Computer simulations and experimental investigations of copper-water LHPs have shown that despite the mentioned contradiction achievement of high performance characteristics is possible with the optimal choice of design parameters of the devices.

The paper presents the results of numerical and experimental investigations of copper-water LHPs with cylindrical evaporators 6-8 mm in diameter and flat evaporators 3-7 mm thick as well as shows example use of the given devices in cooling systems of different electronics.
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Figure 1: Copper-water LHP
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Figure 2: Heat-transfer coeff. in the evaporation zone vs Heat flux
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Figure 3:
Evolution of evaporating wick surface
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