- 92 - HE. MiXERE 2023 5% 43 % % 6

doi: 10.11823/j.issn.1674-5795.2023.06.11

AR E 1T B B BRI AR R

SRR, o2, Tdm!
(LT L m (B EN R AT R, L 100095; 2. 3 ¥ w X EWEHERELE, LT 100166)

B OE: OVTRERRRETWHEESH, ZBXRANKAEERRRE, ZXEAA BT RN RREL K
ERE, RANGAUREALXAEBVANKAELE, A gE L@ RNTE S X I EA N KK EL
ES5TaRENEMN, RAFENKRE. AAKEES N KR ES £ EH#TIFE, FREVUNKAE LA
B NT 9 ms, A B MK T LT A i 50 & 3T JF R B E BORCEIR I, SRR R E e B
ExEf, EXFERERHRA, BAMU-TFERERATRNNEE, THRAEREYHARD; ENRE
REN, LRNERENGARERA B GELHARSFINGIARERABRERA, MEARERLEN
BAN A, REMNEEEHREERITT AR CEIRSE, ZAT EFAHEEANI0ms(k=2), HRERA
BT RET AN, FEZREFERARENENERE,

KR MRRE; TemE; RREI; HREEH;, FHEE

FESES: TB3  XEtREL: A XEHS: 1674-5795 (2023) 06-0092-08

Experimental study on time constant calibration technology of turbine flowmeter
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Abstract: In order to calibrate the time constant of the turbine flowmeter, a liquid step flow test device was estab-
lished. The device uses a screw pump to transport fluid to form a platform flow, and an internal meshing gear pump to
transport fluid to form a step flow component. The step flow component is superimposed on the platform flow by control-
ling the opening and closing of the high-speed solenoid valve, and the step flow is generated ultimately. The generation
time of the step flow was evaluated by using a pitot tube, and the result showed that the rise time of the step flow was less
than 9 ms. The time constant calibration tests of turbine flowmeter were carried out under different step conditions, and
the results showed that the time constant of the turbine flowmeter was not invariable, and was greatly affected by the
steady flow before the step flow, with a trend of decreasing with the increase of the steady flow before the step change, and
the time constant was less affected by the step flow amplitude. In the small flow range, the dynamic flow coefficient ob-
tained from actual measurement deviated significantly from the theoretical model derivation, while in the large flow range,
the two were more consistent. Finally, the uncertainty of the calibration result of the time constant was evaluated, and the
maximum expanded uncertainty was about 10 ms (k = 2). The research results are helpful for evaluating the dynamic char-
acteristics of flowmeters and are expected to improve the accuracy of unsteady flow measurement.
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Fig.1 Schematic diagram of step flow test device
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