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In this study, bubble dynamic and the mechanisms to cause net vapor generation (NVG) were
explored experimentally in rectangular vertical upward subcooled flow boiling under
atmospheric pressure, and new results were found on various conditions of surface wettability. In
the course of observation, two different vapor bubble behaviors were observed and in low void
fraction region new mechanism for incipience of net vapor generation was proposed. On
hydrophilic heated surface, at boiling incipience all the bubbles were lifted off the heated surface
at atmospheric pressure and immediately collapsed in the subcooled liquid. In contrast, when the
surface was hydrophobic, bubbles mostly stuck on the nucleation sites at ONB condition.
Furthermore, in this study, experiments were performed using rather hydrophilic and
hydrophobic heated surface to propose the new mechanisms of NVG. An important result
revealed in this work was that on hydrophobic heated surface with high contact angle around
90°, bubble departure from all the nucleation sites which is necessary condition to cause NVG,
occurs in proximity to onset of significant void (OSV). The direct cause of OSV for the hydrophilic
and hydrophobic surfaces was reattachment of lift-off bubble to heated surface, but bubble
departure from nucleation sites was good indication of OSV at hydrophobic surface.

Keywords:
subcooled flow boiling
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(kW/m2)
  
Tsub (K)

xeq

1/ 
( 1=97°,

2=81°,

m=89°)

101 222 8/10 02267/0- 00015/0
102(OSV) 220 3/10 02195/0- 00019/0

103 216 5/7 01570/0 - 00467/0
104 220 8/4 01041/0 - 01259/0

2/ 
( 1=94°,

2=70°,

m=82°

201 203 8/16 03456/0 - 0
202(ONB) 207 3/13 02747/0 - 0

203 200 6/11 02401/0 - 00052/0
204(OSV) 205 0/9 01885/0 - 00188/0

205 205 2/8 01720/0 - 00217/0
206 207 6/7 01595/0 - 00377/0
207 205 6/6 01433/0 - 00880/0
208 204 8/4 01042/0 - 00975/0
209 207 7/3 00810/0 - 01557/0

3/ 
( 1=57°,

2=56°,

m= 5/56 °

301 211 4/10 02183/0 - 0
302(OSV) 213 7/9 02035/0 - 00020/0

303 208 2/7 01540/0 - 00208/0
304 206 0/4 00896/0 - 01170/0

4/ 
( 1=18°,

2=18°,

m=18°)

401 217 3/16 0345/0 - 0
402 219 2/15 0319/0 - 0
403 213 4/14 0299/0 - 0

404(ONB) 213 3/13 0275/0 - 00001/0
405 210 2/12 0255/0 - 00001/0
406 212 2/11 0231/0 - 00020/0

407(OSV) 215 6/9 0210/0 - 00020/0
408 224 6/7 0159/0 - 00377/0
409 227 6/6 0127/0 - 00443/0
410 229 9/4 0078/0 - 01170/0
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