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Abstract An experiment wis conducied to invescigate the nucleation mechanism of flow boiling in
an upwards rectairgular channel. The good wettability surface can create more continuous and stable
nucleation based on the experimental boiling phenomena at the different surfaces. A low superheat
wall temperature area occurs during the nucleating, and it is larger than the bubble radius. The radio
of the superheat area and the projected bubble area ranges between 1.3 and 1.8. With the microlayer
evaporation model, it is concluded that the microlayer thickness is the least at the nucleation site and
the heat flux density is just reverse. The flow enhances bubble deviation and convection cooling effect,
which results in the low superheat area exceeds the bubble diameter. The non-linear interaction among

nucleated cavities and the convection cooling of main flow cause the discontinuity of nucleation.
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Fig.1 Schematic diagram of flow boiling experimental setup
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Fig.2 stractural diagram of the test section
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Table 1 Results measured by profilometer
Ra(A) Rq(A) Rp(A)
RE®E 1109 1631 2373
pidsEdi) 2624 3266 5789
Ry(A) Max. Peak (A) Min. Valley(A)
RET —8684 13911 —9666
AR —14232 4577 —15445
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Fig.3 Boiling phenomena on the different heating surface
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Fig.4 Change of wall superheat caused by bubble growth

(the unit of iso-superheat line is °C)
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Fig.5 Heat flux distribution during bubble growth process
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Fig.6 Active nucleations behaviors at 120 kW-m~2
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