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Lower Limit of Saturated Film Boiling
around a Vertical Finite-Length Silver Cylinder
(Effect of Aspect Ratio)

by

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

Quenching experiments on the transient film boiling heat transfer from a vertical silver cylinder to a

quiescent saturated water at atmospheric pressure have been carried out in the wide ranges of the length

(8mm to 160mm)and the diameter (8mm to 100mm) of cylinder. The test cylinder was heated to 600°C by

an electric furnace and then cooled at the immersion depth of about 100mm. The effect of aspect ratio

(Iength-to-diameter ratio) on the lower limit of film boiling for saturated water was discussed. The predic-

tion method was proposed.
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1.Test cylinder 2.Boiling bath 3.Lifting device 4.Tem-
perature controller 5.Power controller 6.Heater 7.Glass
box 8.K type thermocouple 9.K type thermocouple 10.
Data acquisition / control unit 11.Personal computer 12.
Printer 13.Video camera 14.Video cassette recorder 15.
Digital AV mixer 16.Video monitor 17.Electric furnace

Fig.1 Schematic of experimental apparatus
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Fig.2 Test cylinder
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Fig. 3 Cooling curve and cooling rate
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Table 1 Minimum heat flux and degree of superheating for quenching data with vertical finite-length cylinder

D L L/D -dT/dr ATmin>, (EQ.2) | qmin> (Eq.1) | geca, (Eq.3) Gnin /g cal
(mm] | lmm] | [-] [K/sec] [K] [kW/m?] [kW/m?] (%]
8 32 4.00 8.037 132.5 34.93 32.73 6.7
8 64 8.00 6.598 142.2 32.10 32.73 -1.9
8 80 10.00 7.844 161.7 37.37 32.73 14.2
8 160 20.00 7.023 156.7 33.57 32.73 2.6
10 30 3.00 6.820 134.5 34.62 32.72 5.8
15 8 0.53 6.977 137.3 33.35 27.33 22.0
15 16 1.07 4.723 131.1 29.88 31.09 -3.9
15 32 2.13 4.082 133.2 30.58 32.60 -6.2
15 64 4.27 3.647 135.4 30.59 32.73 -6.5
32 8 0.25 3.285 132.0 21.66 23.53 -7.9
32 16 0.50 2.488 134.6 25.11 26.99 -7.0
32 32 1.00 2.138 137.7 29.52 30.80 -4.2
32 64 2.00 1.875 137.6 29.32 32.55 -9.9
50 8 0.16 3.072 132.7 22.69 22.01 3.1
50 16 0.32 2.140 142.8 25.80 24.61 4.8
50 32 0.64 1.511 140.7 27.07 28.44 -4.8
50 64 1.28 1.406 136.1 31.82 31.73 0.3
100 8 0.08 2.432 162.7 20.70 20.56 0.7
50 T T T Y Y ™11 T T %1 T T TV TT
water at 0.1MPa 160 I ) ® g
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S i Croomn 0} S oamm ot ]
X De10mm, L=30mm X DatOmm, Les0mm water at 0. 1TMPa
¥ D=100mm, L=gmm ¥ D=100mm, L-8mm silver cylinder
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Fig.4 Relationship between gni, and L/D
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Fig.5 Relationship between ATy, and L/D
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