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Design and measurement characteristic study on
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Abstract:In order to solve the problem of poor linearity of laminar flow meter, a micro gap-type laminar flow meter is proposed. The
measurement principle, structure design and parameter calculation of the laminar flow meter are introduced in this paper. A gap-type
LFM with a designed flow range of 0~280 mL/min was tested, the used standard equipment was a standard piston device. In the test the
combined uncertainty is 0. 12% and the extended uncertainty is 0. 24% (k=2). The test result shows that under the premise of not using
any correction factor the maximum reference error of the tested device is —0.90% , which means that the LFM under test reaches the
designed specification: accuracy of 1.0 class with a flow range of 10:1. In addition, the tested LFM has a good linearity, and the value
Re,, d./lis 3.42 that is greater than the traditional required value of 2~2.5, which indicates that this structure design can effectively

overcome the nonlinear influence caused by sudden expansion and sudden contraction.
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Fig.7 The front view and top view of the sheet-type LFM

& 7 Frs S5 H AR 2 T R AR A i i, 0 o
TR, AR S, Ha] Ry fi D il /NS LM )
PRAEEE ANSCRE T —F 2 B N g B LM,
ZERIUNIE 8 FiF /%, % LEM i b K R AR M ER 4 41
A5 b FERFN SR A e 4 T i TR, A i I
FTERITE—R; F B LA —E R0, 5 - A g
T I 2 B Sy J 3 A L T 5 )22 B AT ) 7 0 A 2 A B
AR B 5 E R B A RG] EFL, W2 TR
R RG],

EE L 5 EAL
EEE lJnl\ A :: UrllJ
BER Kl 1
u u
BEUIE

Y

8 ZEME LFM AL AR AR 1]
Fig.8 The front view and top view of the gap-type LFM



5511 40

FARGI A5 NS RR Z TR A T BT B e R RIS 51

XFPLEAIY) LEM R BRI R A R T, & m
W, TR AR E A, R R R B ANE — R A R AR
e, TE LAY 2 AR E

2 SEILIT
Kl 8 B LEM ROJEFidin et Hoh 5 a st

B EE /N, — B8 1000~ 1 100, % LEM # &
BEHAISHEN g, Ap POE , BRI AKX T

d,u,,
Re,, =" (5)
s
Qs = U WD (6)
12uLu,,
Ap . = e (7)
WD
d =4 ~ 2D (8)
¢ 2 W+ 2D
I, =1 =0.028 75Red, (9)
. d, WY EEZ, BALHN myu,, TR KRFER
BN m/s;Re, HBETTIROREIGE g, BT HROK

WA, BN m’/s; Ap,, NI KR 22, B
Pa; W MZFIRIE KT, B0 my D R JE RIS I, B
B R my L SRR PG AL [ A B T, SR m;
[ MIZFRIE A DR D5 | FREFLA RS, 57 R m;
IR D BEE H s S  FEALAYRE B, BN m,

(7)) RPEAT R ) 30 s B 3 2% i L T
N R E T SRR HE S TR, B 7 o w=152.4
mm, D =0. 48 mm , FoFE AR R AEEFE60 L/minbh I,
R (7) BEA I T A SCHTHIE 5 09 B0/ NS O 1 0 2,
FHATIEEIRE

PERPIE XA 4R LM, 3 K /N i R sE WD
froRsE . — S, W.D RE/NT 0.1 mm, AR T 5
sARXEE S, EPEAER WD BE, TR AN H Y
MRS, 24 W D E A 0.1 mm, A B A LFM 34
i Ff/NATI R 1 mL/min 2845 BB/

AP T — BT RN 0~280 mL/min A/
2B LFM 356 14, P08 T v S 4 1. 0 2, B ik
BHEEFENH R R ME 1 s, HEM R 25T,
101 325 Palif T2 PtES 4k,

3 RN EE

FEE RN B LEM B PERE AR SO IR 4 2R 15
TR, RIS T JIF 1314-2011CUR)JZ F 7 A8 IR
FRRITM R (LR R dd) " a2 & i 3t
S% T/NRERBUS bR Y R 2 B & 9 fir
TN IR B DL R SO AR, SO P R T AR

®1 SEEFENITE

Table 1 Parameter selection and calculation
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Fig.9 Structure of the test equipment
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