W22k e e R TR Vol. 22 No. 2
2014 % 2 A Optics and Precision Engineering Feb. 2014

XEHS 1004-924X(2014)02-0390-07

SERMAEB BSOS MES

o' R KXELVEHEA ZEE
(LARIV A% LBERFS LR IRFR. L/ A8 230009;
2ERXAARARETERERES LA WE 264000)

FEE RIS 5 B S IR A 45 A 1 iR oY T A E B A SRS ) A Ak DA R s L 3 X A T ) A TR R R
RIS . RUR rﬁﬁﬂ%ﬁﬂfim*’]ﬁﬁiﬁﬁﬂ Lﬂ_i VHERRE TSR . TEAS IR A 2 R BE O R A S T R TSI s AL & A

T .38 ] Fluent 8475 B i 4 19 < BEF I g 43 A i 2k MR AE T 26 20 B T e AT & B XY uﬂwﬁ%%% P 119 52 1)

IR SR S TR S G S EIA%ALLX?T%L@ME SEERAE AR W] AR R 5~100 pm, BES K )43 0 803,505,707

kPa, 8 i 52 30 BT 45 3 1 2 v 8 it £k R R it 2 ] — B0 A T F?LmeH}iF’E’J%ﬁJJ A R K

SR RN BE LS Ty 1 78 Al 2 8 e S ﬁf?’ﬁﬁ%ﬁ*ﬂﬂi T Hs L Ay 8 8 X 0 g A% J s 1 R 2 I R T

X B OWRMAERERORFRAM SN AR RS M ESL

fE4SES . TP212.12; TH823 X ERARIRED A doi; 10. 3788/OPE. 20142202, 0390

Influence factors on static characteristics
of flotation force transducers

HUANG Bin', CHEN Shi-jing'* , ZHANG Wen-wei’*, TAO Jia-yue',YI Jia-jing'

(1. School of Instrument Science and Opto-electronic Engineering ,
He fei University of Technology . Hefei 230009,China;
2. National Steam Flowmeter Yan Tai Inspection Station, Yantai 264000,China)
* Corresponding author , E-mail :792295655 (@qq. com

Abstract: The effects of gas film thicknesses, gas pressures and pressure holes on the static character-
istics of a floating force transducer were explored by combing theory, simulation and an experiment.
The working principles of nozzle floating plate mechanism were introduced and a static characteristic
quation was established. With a pressure hole or not, the Fluent software was used to simulate the
gas blanket level speed and a pressure distribution curve under different gas film thicknesses and dif-
ferent air supply pressures. According to the curve, their influences on the static characteristics of gas
membrane flow field were analyzed. Finally, an experiment was performed on a air nozzle experimen-
tal platform to verify the obtained results. It shows when the gas film thicknesses range 50 pm to 100
pm and gas supply pressures are 303, 505,707 kPa, the linearity curve and sensitivity curve obtained

by software simulation are in agreement with that of experimental results . It has no much impact on
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the capacity and speeds of the gas film whether there is the pressure hole or not. It concludes that the

gaps of gas film thickness and inlet pressures will effect on the flow field characteristics of nozzle float-

ing plate mechanism seriouly, while setting the pressure hole has not affect on it.

Key words: force sensor;spray nozzle floating plate mechanism; static characteristics; gas film thick-

ness; inlet pressure; pressure hole
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Fig.1 Two-dimensional model of flotation force sensor
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Fig. 2 Bearing capacity distribution curves under dif-

ferent gas layer thicknesses
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Fig. 4 Pressure distribution curves of each thickness of gas layer under different supply pressures
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Fig. 5 Distributions of flow parameters at 303 kPa
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