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Abstract

i In this paper, design of a needle probe for measurement of local parameters
lin gas-liquid flows, where electrical conductivity of local liquid phase is much
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-
1 pling frequencey (up to 100 KHz) and unlimited time of data collection. Calibra-

|
I
I
I
!
i
|
i
[
!
|
ion tests showed that the accuracy of the needle probe is good.
I tion tests showed that th th dle prob d :
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SAMPLING FREQUENCY = 50.000000 IN KHz

TIME OF SAMPLING = 45.000000 IN SECONDS

DISTANCE BETWEEN PROBES = 12000000 IN mm

HERE ARE THE CLUSTERS FOR BUBLES DIAMETER IN mm
12345678910;

%0.479067 AIR WAS MIXED IN WATER

SPEED IS 2.912621 mv/s

TOTAL NUMBER OF BUBLES IS 157

diameter range in mm  number of bubles percent {rom total
0.00- 1.00 7 4.45860
1.00- 2.00 11 7.00637
2.00- 3.00 14 8.91720
3.00- 4.00 24 15.28662
4.00- 5.00 12 7.64331
5.00- 6.00 18 11,46497
6.00- 7.00 16 10.19108
7.00- 8.00 25 15.92357
8.00- 9.00 9 5.73248
9.00 - 10.00 9 5.73248
10.00 or more 12 7.64331

2.

SAMPLING FREQUENCY = 50.000000 IN KHz

TIME OF SAMPLING = 45.000000 IN SECONDS

DISTANCE BETWEEN PROBES = 12.000000 IN mm

HERE ARE THE CLUSTERS FOR BUBLES DIAMETER IN mm
12345678910,

%8.203244 AIR WAS MIXED IN WATER

SPEED IS 2.955665 m/s

TOTAL NUMBER OF BUBLES 1§ 2511

diameter range in mma  number of bubles percent from total
0.00- 1.00 156 6.21266
1.00- 2.00 197 7.84548
2.00- 3.00 2 8.84110
3.00- 4.00 259 10.31462
4.00- 5.00 246 9.79689
5.00- 6.00 55 10.15532
6.00- 7.00 200 7.96495
7.00- 8.00 205 B.16408
8.00- 9.00 205 8.16408
9.00- 10.00 155 6.17284
10.00 or more 411 16.36798

3.

SAMPLING FREQUENCY = 50.000000 IN KHz

TIME OF SAMPLING = 45.000000 IN SECONDS

DISTANCE BETWEEN PROBES = 12.000000 IN mm

HERE ARE THE CLUSTERS FOR BUBLES DIAMETER IN mm
12345678910;

%13.569333 AIR WAS MIXED IN WATER

SPEED 1S 2.870813 mvs

TOTAL NUMBER OF BUBLES IS 3423

diameter range in mm  number of bubles percent from total
0.00- 1.00 139 4.06077
1.00- 2.00 186 5.43383
2.00- 3.00 233 6.80689
3.00- 4.00 258 7.53725
4.00 - 5.00 303 8.85188
5.00- 6.00 292 8.53053
6.00- 7.00 339 9.90359
7,00 - 8.00 307 8.96874
8.00- 9.00 294 8.58896
9.00 - 10.00 262 7.65410
10.00 or more 810 23.66345
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