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Analysis of Characteristics of Boiling Heat Transfer over Micro-wire
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Abstract: Boiling heat transfer is a highly effective mode of heat transfer. Based on the visually experimental
platform for pool boiling designed by research group, taking the boiling heat transfer over micro-wires with the
diameters of 0.1, 0.2 mm as objects, the states of bubbles over the micro-wire under sub-cooled condition were
studied with a high speed camera and the electronic microscope. The influence of heat flux and sub-cooling
degree on the departure diameter and growth time of the bubble over micro-wire were analyzed, respectively. The
results show that four kinds of bubbles sweeping movements and jet flow in the growth process can be observed
on the heated micro-wire. The bubble jet flow continues for 13 s on the heated wire with the diameter of 0.2 mm,
when the heat flux is 3.35x10° W/m’ and mainstream temperature is at 60 “C. And the multi jet phenomenon
appears over the bubble on the heated wire with diameter of 0.1 mm under the condition of heat flux 4.53 x10° W/m’
and mainstream temperature at 70 °C. When the temperature of mainstream reaches 70 “C, the bubble sweeps
strongly on the wire, therefore, the bubble departure diameter and growth time are significantly reduced.
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Fig.1 Schematic diagram of experimental device
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Fig. 2 Phenomenon of bubble sweeping
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Fig.3 Jet phenomenon of small and big bubbles on heated wire
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Fig. 4 Disappearance of bubble-top jet flow
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Fig. 5 Phenomenon of multiple jets
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Fig. 8 Influence of heat flux on bubble detachment

ARJRE . BRI S B 5 PR A R B SR T
i 3k 1 — 5 O A2 B R T A5 B .
LA S G SR A PR 7, i 6 R 14 3o PR A = S
G VAR, R AE I TR ZE S . <52 T
K9, it PURIRZHESE T B RS, i PR A=
TSR Kot I A S R, 9 R N It
R,

P10 J FAGAL 3 B O 2,26 10° W/m?® if 3 it 1

B9 |SEZFHTEE
Fig. 9 Schematic diagram of bubble force
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Fig. 10 Influence of subcooling on bubble detachment
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Fig. 11 Phenomenon of bobble disturbance
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