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Abstract

q
probe for measurement of local parameters
uid phase is much |

__._..._..____.___,____.,_-._.__._-__.__

™~ In this paper, design of a needle
| in gas-liquid flows, where electrical conductivity of local lig .
1 higher than the gas is explained. Two types of this probe was designed and cali- |

| brated for high velocity air-water flows. The first is a one-needle probe for meas- :

I ¥ -
| uring air condentration. The second type which is a double needle probe can |

! measure bubble velocity and spectrum as well as air concentration. Comparing |

| with similar probes, the probes designed here have the advantage of higher sam- |

i pling frequencey (up to 1 00 KHz) and unlimited time of data collection. Calibra- !

- —

| tion tests showed that the accuracy of the needle probe is good. "
|
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SAMPLING FREQUENCY = 50000000 IN KH:

TIME OF SAMPLING = 45000000 [N SECONDS

DISTANCE BETWEEN PROGES = §2.000000 [N mm

HERE ARE THE CLUSTERSE FOR BUDLES DLAMETER 1N mm
12345678910

H0.4THAT AR WAS MIXED [N WATER

SPEED [5 1913601 m/s

TOTAL NUMBER OF BUBLES |5 157

daumeer Fange in mm number of bubls percent from fodal
0.00- 1.00 7 L5850
1.00- 2.00 11 700537
- 100 14 ES17I0
3.00- 400 F1] 1528662
4.00- 500 12 754331
5.00- 600 HH 11 25397
rE.00- 00 16 10.19108
7.00- 800 C 15 15.52257
8.00- .00 & 513242
8.00 - 10,00 g 573128
10,00 or more 12 T.64311
2

SAMPLING FREQUENCY = 50000000 [N EHz

TIME OF SAMPLING = 45000000 [N SESCOMDS

DISTANCE BETWEEN PROBES = 11.000000 IN mur

HERE ARE THE CLUSTERS FOR BUELES DIAMETEER IN mm
I23456T8910;

8203244 ALR WAS MIXED [N WATER

SPEED 5 2.955605 ms
TOTAL NUMBER OF BUILES IS 2511

dizmemer range in mm oumber af bublss pereent fram ioeal
0.00- 1.00 136 621265
1.0d- 2.00 197 T.BA5aE
1. 300 e B.E010
3.00- 4,00 5% 10512
4.00. 5.00 246 575583
500- 6,00 255 1015832
6.00- 7.00 200 755495
7.00- B.0O 205 E. 16408
£.00- .00 05 B.16408
.00 - 10.00 155 £.0778s
10,00 ar mar: EH 1635728

3

SAMPLING FREQUENCY = 50.000000 [N KHz

TIME OF SAMPLING = 45000000 IN SECONDS

DISTANCE HETWEEN PROBES = 12.000000 IN mnm

HERE ARE THE CLUSTERS FOR BUBLES DIAMETER IN am
123356TE910;

F13.509333 ALR WAS MIXED IN WATER

SPEED IS 2.ET0813 mig

TOTAL NUMBER OF BUBLESIS 3413

diameter range in mm  Aumber of bubles peresm: fram towal
0oo- 1,00 139 405077
1om- 2.0 186 3.43183
2. 3. 233 £ 8459
Joo- 40 el ] 1.53725
4.40- 500 303 Z.R5155
500- G0 92 5083
G00- 710 319 0 e0eyg
700 k0O 07 §38E74
E00- 9.00 L E.5835¢
900 - 10t 2 TERID
10 00 or maie 411 23pa348
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