X BT — 3 VRO Rk

NI IEREY WRH 455

KIS EENE A

(BPFO574E 9 H 8 B-23)

An Approximate Measuring Method for the Cavitation Nucleus

Masaaxr Kawamata, Mmoru Surts, Ewui Kato and YOSHITOMO SAWAHATA

Abstract — For the investigation of the phenomena of cavitation due to water hummer in the pipe line,

number of the cavitation nucleus play an important role. For this reason, the various methodes were

depeloped for determing the bubble nuclei spctrum.

In this paper, the number and size of the bubble on the cavitation inception are measured by the visualiza-

tion of the cavitation due to water hummer to be generated by rapid closure of the butterfly valve which is set

up at the upstream end of the pipe line.

As the results, we consider that this method has posibility to deduce the cavitation nucleus,
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Fig. 1 Experimental apparatus
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Fig. 2 Test section
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Fig. 4 Example of still photographs for cavitation in the test section
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Fig. 4 Example of still photographs for cavitation in the test section
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Table 1 Results of measurement in the various conditions

Block | Water Bubble Bubble Initial Closing time
temp. number radius velocity of valve
No. Tw °c N 1/cm? romm V m/s t sec
8.2 239 0.21 3.42 2.66
8.2 244 0.25 3.44 0.63
1 8.2 215 0.17 2.78 0.72
8.2 250 0.20 3.25 1.10
8.2 325 0.17 3.24 1.32
8.2 369 0.18 3.27 1.30
8.0 228 0.17 3.21 0.59
8.2 244 0.14 3.30 1.08
8.2 226 0.14 3.51 0.85
8.7 259 0.11 2.85 0.61
8.7 233 0.06 2.77 0.49
8.7 264 0.06 2.61 0.50
8.7 236 0.10 2.58 0.46
8.7 199 0.08 2.51 0.57
2 8.7 179 0.10 2.66 1.01
8.7 197 0.15 2.99 1.26
8.7 349 0.12 2.59 0.79
8.7 375 0.13 2.61 0.70
8.7 217 0.15 2.47 1.94
8.7 464 0.14 2.47 1.12
8.7 304 0.21 3.33 0.70
8.7 250 0.20 3.70 0.68
9.7 357 0.11 2.85 0.60
11.4 198 0.15 3.06 1.14
11.8 277 0.19 2.90 2.00
11.8 309 0.15 3.13 0.63
12.0 418 0.06 2.93 1.02
3 12.0 419 0.05 2.95 1.02
12.0 381 0.16 2.95 0.92
12.1 254 0.25 3.06 0.62
12.1 315 0.22 3.13 0.58
13.0 327 0.19 2.97 0.51
13.7 301 0.19 2.90 0.69
26.0 276 0.27 2.62 0.50
26.0 227 0.23 2.68 0.56
4 26.0 332 0.11 2.68 0.50
28.0 300 0.19 2.62 0.52
28.0 212 0.13 2.62 0.51
28.0 349 0.19 2.62 0.51
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Fig. 5 Example of still photographs for using measurement of bubble number

Table 2 Comparition between first and second cavitation

First cavitation Second cavitation
Water Bubble Bubble Bubble Bubble
temp. number radius number radius
Tw  °c N T/cm romm N 1/cm3 r omm
8.2 239 0.21 229 0.21
8.7 464 0.14 42?2 0.09
9.7 357 0.11 310 0.11
11.8 309 0.15 226 0.08
12.1 254 0.25 203 0.24
13.0 327 0.19 225 0.19
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