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Film Boiling Heat Transfer Characteristics in Liquid-Liguid System
Byong-Joo Kim
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Abstract

Film boiling heat transfer characteristics in liquid-liquid systems are studied experimentally.
Liquid gallium as a heating liquid, n-pentane, freon-113, and ethanol are used as boiling liquids.
In gallium-n-pentane and gallium-freon-113 systems the minimum film boiling point occured at
higher temperature than those observed in copper-boiling liquid systems. However MFB point
occurred almost at the same temperature for the case of ethanol. This difference are due to the
effects of contact angle and interfacial agitations in gallium-boiling liquid systems. Film boiling
heat transfer rate, for the gallium-boiling liquid systems considered in this work, found to be
approximately 10% higher than those in copper-boiling liquid systems, whose main cause is
believed to be gallium-boiling liquid interfacial agitations affected by the density ratio between
gallium and boiling liquid.
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Table 1 Properties of boiling liquids

Properties Boiling Liquid Latent Fastest
temperature density heat growing
Boiling at 1 atm wavelength
Liquid X) (kg/m? (kJ/kg) (mm)
N-Pentane 309.0 606.0 355.5 16.8
Freon-113 320.7 1507.0 143.9 11.2
Ethanol 351.5 737.0 841.5 18.9
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Fig. 2 Location of thermocouples in the upper heat-
ing block
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Table 2 Comparisons of minimum film boiling point between liquid-liquid system and solid-liquid system

systems Minimum film boiling points

Boiling Heating Touin(K) | Qui” (W/em?) | Q" (W/em?) | T (K) Toin (K)

liquid mateiral [Eq.(1)] (Eq.(2)] [Eq.(3)]
N-pentane Copper 367 1.3 1.27 363 386
N-pentane Gallium 378 1.9 387
Freon-113 Copper 382 1.5 1.33 385 390
Freon-113 Gallium 392 2.1 394
Ethanol Copper 414 2.0 1.54 425 426
Ethanol Gallium 415 2.1 430
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