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Study on Transient Film Boiling Heat Transfer around a
Vertical Finite-Length Cylinder
(3rd Report : New Correlation of Heat Transfer)

by

Takashi YAMADA?¥*, Toru SHIGECHI*, Satoru MOMOKI*
and Kuniyasu KANEMARU**

The film boiling heat transfer from a vertically placed cylinder of finite-length was analyzed to predict
the overall heat transfer rate around the cylinder in terms of boiling curve. The overall heat transfer rate
around the cylinder was determined by taking into account every convective heat transfer on the bottom,
side and top surfaces of the cylinder. The local heat transfer rate on the bottom surface was analyzed by
the method similar to that developed by the authors for a downward-facing horizontal circular plate. For
the vertical lateral surface of the cylinder, Bromley’s model and the vapor-film-unit model presented by
Nishio and Ohtake were introduced. Bromley’s model is effective for the smooth interface, while the
vapor-film-unit model is effective for the wavy interface. Bromley’s model was modified to accommodate
the continuity of the vapor flow rate at the lower end of the side wall, where the vapor film had a finite
thickness due to the vapor inflow out of the bottom surface. Berenson’s model was adopted on the top
surface. The effects of length and diameter of the cylinder on the overall heat transfer rate were discussed
in terms of boiling curve. The new prediction method was compared with the experimental data obtained

by the authors.
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Tablel Comparsion of predicted values with experimental values at AT, =250 K
DxL |L/D ha K E h_C Gored Gexp qexp/ Gpred
[mm] [ (=] || IW/(af-K)] | (W/(uf-K)] | (W/(uf-K)] | [W/(uf-K)] | [kW/nf] | (kW/nf ] [%]
8x 81.00 145.71 201. 26 — 189.97 47.53 — —
8x16{2.00 145.71 176.08 201.09 189.97 43.69 — -
8x32|4.00 145.71 176.08 201.09 189.97 46.61 54.64 +17.2
8x64 | 8.00 145.71 176.08 201.09 189.97 48. 34 44.42 —8.1
10x30 | 3.00 133.27 174. 66 201.09 189.97 45.89 51.54 +12.3
15x 8|0.53 113.31 194.07 - 189.97 43.38 47.39 +9.2
15x16 | 1.07 113.31 171.72 201.09 189.97 41.41 50.78 +22.6
15x32|2.13 113.31 171.72 201.09 189.97 45.00 46.63 +3.6
15x64 | 4.27 113.31 171.72 201.09 189.97 47.36 46.14 —2.6
32x 8(0.25 83.69 183.12 - 189.97 38.07 35.22 -17.5
32x16 | 0.50 83.69 164. 80 201.09 189.97 37.78 39.02 +3.3
32x321{1.00 83.69 164. 80 201.09 189.97 41.94 42.21 +0.6
32x64 | 2.00 83.69 164. 80 201.09 189.97 45.27 42.08 -7.0
50x 8]0.16 70.01 175.53 — 189.97 35.26 30.06 —14.7
50x16 | 0.32 70.01 159.76 201.09 189.97 35. 47 35.32 - —0.4
50%x32 | 0.64 70.01 159.76 201.09 189.97 39.62 39.24 —-1.0
50x64 | 1.28 70.01 159.76 201.09 189.97 43.45 41.22 —5.1
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