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Transit Time Flowmeter Using Flow—Induced Noise in Sodium ()

—Preliminary Test for 3B PM Flowmeter —

Koichiro NAKAMOTOX, Koji KAWANOX,
Nobumi OHYAMAX and Takashi NAKASUJ I

Abstract

A preliminary test was carried out in sodium , to confirm the principle
of a transit time flowmeter employing cross—correlation technique of flow—
induced noise-

The tested permanent magnetic flowmefer (81L.1mmI.DJ) has five pairs of

" electrodes arranged at equal distances along the flow direction. The transit
time between electrodes was measured under conditions, and was trans formed

into a transit velocity using distance between electrodes{L})/transit time

(7%):

Sodium temperature : ~500°C
Average flow velocity P 0~4m5
Distance between electrodes P 4, 8,12 cm .

Conclusions are as follows

(1) The characteristic of transit velocity vs reference velocity was
jivear up to 4m./s except L=4cm .

{2) In case of L;:IZan, the obtained transit velocity agreed with a refer—
ence velocity within the accuracy of a reference flowmeter, but there
was disagreements in both velocities in other cases.

(33 It was clarified that power spectrum of fluctuation signal of PNI
flowmeter has relatively low frequency range (<10Hz), and that the break
frequency and spectral density become higher and greater respectively as

increase of flow velocity.

% Sodijum Technology Section . Sodium Engineering Division,

O—arai Engineering Center, PNC.
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{4 The non—linearity of transit velocity when L=4dcm ‘and v>3m/s , should be
further investigated from both view points of flow characteristics itself

and instrumentation technique.
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Table Al Test Conditions.

{March 5~10. 1976)

Run 4 | Electrode [Tempera-{ F low |Average | Amplifier Gain {Sampl- Measur—|Transit|Dis - Comment
ture Rate |Velocity .ing | Ing | Time |tanse
C0) | ()| /s | 1st | 2nd | 508 TS |oms)| (on)

1 |#2—#44 | 508 [2459| 7811500 500 2 3 1124 8 |Cross-Corr,
2 v " 4886|1551 * 200 1 " 552 ¢ v

3 " 0 73942348 7 v 1 v 358 "

4 v v |e7se|309s| ¢« [RHALNN 4 v | 279 v

5 v y 1216.6| 386.3 1 7 gﬁjgégg 1 v | 223 v v

6 (M42—M45 " 491.9{1562(200| 500 2 " 702 12 v

7 " v 19739/3092{500| 100 1 4 389 v v

8 |m1—m2| 509 |4886{1551 * 200 1 v 266 4 v

9 v g 97723102 * 100 0.5 ’ 107 "
10 l#w2—#43| 508 |[4870 1546 7 200 1 " 233) "
11 " ’ 9739(309.2 “ 100 0.5 " 124 4 ¢
21 [#2—m4 | 500 = -] v 1 v — | — FilterCheck
31 [#42 v |o9829¢|31211500| 100 | 20 | 10 -1 -1 psp
s P = | | - 20| s [s0] 3 - | - [Fee
33 1H:z — - - d 4 5 v - — !
34 3Hz — — — v v 2 4 — — 4

35 | 10Hz — — — " v 0.5 4 — — "
36 30H:z — - - d “ 0.2 4 — - 4
41 |42 53 503 [717.4/2278|500 200 1 “ 16.9 4 Cross-Corr.
42 v v 2451 778 * 500 2 " 512 ¢ "

43 v " 4886|1561 * 200 1 K 24.9% 7 "
44 # " 9756|309.8| * v 0.8 v 1L2| "

45 " d 1221.5| 387.8| 100 0.5 " 86| i

46 “ # 8371|2658 d {200) 1 " 139 4 i

47 v v |980s5|3113| ¢ 100 1 v 1119 o |DOOancel
51 (#2—m5| 482 [24438| 776| ° v 3| ¢ heLo| 12 [RsEPrd
5;2 U " 490.2| 155.6 d 200 y # 783 # 10ross-Corr,
53 | ¢ v |7329]2327] v | 100 2 | v | 533 o QlesSord
54 v g 98373123 7 v 1 o 383 ¢ "

* w i thout HPF
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T able Al Test Conditions {Coutinued )

Run 4 | E lectrode|Tempera{ Flow - |Average | Amplifier Gain Sampt- Measur- Transit {Dis - |Comm cut
ture Rate Velocity _Ingl ingl Time |tance
CC) | (efm) | ems)| 1st | 2nd | FimE | Timel oy mgl (cm)

55 |#%2—#45| 482 [1221.5 (387.8|500 | 100 | 0.8 3| 307 12 |CrossCorr
5 5 P ) v # " P 3 1 — — [Auto Corr

56 |m2 v v 4 v v 20 20 - —-| PSD
57 7 ’ 9772|3103 " 20 # - - !

58 . v 73622337 ¢ o 20 ’ - - !

59 v v 4886 1551 | # 200 | 20 v - - !

60 " " 247.6| 786 ¢ v 20 4 - - !

61 |#m4—45 494 {2427 771 ¢ v 1 3| 502 4 |Cross-Cor
62 4 ’ 49271564 | * 7 1 # 253 o !

63 4 y 7329 (|2327| ¢ # 1 . 1556 a !
64 o v 9772 |3103[ * 4 1 7| 113 v !

65 " " 1219.9 |387.3 | * 2 1 " 9.8 v ’

71 [#2-45 ’ 1221.5 |387.8 | ¢ 100 | 1 "1 298 12 !

72 |m2—-md4 ’ " 4 v " 1 ’ 228 8 ”

73 |[#2-43 # " v 4 U 1 v 8.6 4 "
T4 |%2-45 v 9805 (3113 * " 1 ’ 383 12 !
7575 %2~ 44 ’ 7 v 4 v 1 * | 273 8 ?

76 |m2-m3| 7 " ’ v ’ 1 v | 108 4 ’

77 |#2—-m5| v 734.5(233z2| 7 4 1 v | 512 12 ’

78 |42 44 v e " 4 " 1 " | 357 8 !

79 1B2—-m3| 7 " v v 4 1 v | 165 4 ’

80 |#2—45 s 488.6 {1551 | * ? 1 v 751 12 !

81 |(H2-Mm4 v v o 4 " 1 v | 570 8 ?

82 |HK2-m3f ’ v v v 1 " 246 4 a

83 (m2-m5| 2443 | 776 7 v 2 ¢ (1631] 12 !

84 |m2—m4| v v v v ’ 1 " 11176 8 !

85 (#4243 . " v ’ v 1 » | 459 4 v
o104 — - - - - -~ Jo5~5 “ - - S?“?ﬁ%i?]
7T07 - Input DCmodes] Gtain| 1.00, Awerage Canstant 32
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Table A2 Normalized Sensitivity of FM-4

Electrode Normalized Sensitivity
Ml 0.8 3
M 2 1.0 0
M43 0. 8 6
4 0.7 8
% 5 0. 9 3
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