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Effects of Geometric Parameters of Fluidic Flow Meter on Flow Rate
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Abstract

The fluidic flow meter detects the gas flow rate based on the principle of fluidic oscillation

instead of the conventional displacement method. It has many merits: wide rangeability, no

moving mechanical parts and calibration insensitive to physical properties of fluids. The width of

nozzle, size of oscillation chamber, size of target, width of outlet are tested to obtain the effects

of jet oscillation on the fluidic flow meter. As the width of nozzle is too wide compared with the

size of target, jet oscillation is unstable. The oscillation frequency decreases as the distance

between the nozzle and target increases and also as the distance between target and outlet

contraction increases. Two different vortexes exist in the front and the rear regions of the target,

and they affect the oscillation frequency. The outlet contraction is very important, because the

feedback flow is generated by the blocking of the flow. As the width of outlet increases, the jet

oscillation frequency decreases. The linearity of this tested flow meter is quite good.

N
a8

{ ol

O =
B3
N
=

.
]
)

s

R
oft Im =
L2 oy oax oW JE >

g O
ot frofr b 2 z
M w2 !

oL N

o

[N
£
lo

- (mm)

Apzbrbel Apele] A 2] (mm)

*z]4l,
el

***ﬁlg]
"y

Al -5
Y

& LE
A& A AbTh

.M &

Aodrhais Faloh Ao ol Bolsho] shiel
AAH ez 2 Agael FEen glevl, 9 v
ol A Aoh BN sz Y g
ol AlE ohshEel s Ao sbasl AT oy
sl Agsh Ba glo] Mdrbas Fat o oy
Hupolel, ole] el Helzize] e S e
Aak AafaAel 487k vobd ez olaw
G geel 2 ARIE b BN EAL 48
st glant hy wby e wel AgH I 9l
o, oAl Az gAY A%E FuAs) vl
AgEI G B oolel el SaEel AelA
o4l Agsln gleh Ad AAE b SR



Fluidic s-2kA12} ~1s}8bd

ol AREEIR e 2 sk FEdAlss Tholell 9
3 £4, £ #3, sl=, =(membrane) ®i-o|
e, & 5 A% Be e A a 9
ok webs suAbell Al FFEHE AAsbso FF
54 Aoroh AlgEe ddrks Abglela ¥
T3l adelw, off fa kA FERY EFA
Hatrel Al el gFAE 914 el o] 4
Ao s A= 9ok

7ha gAY d THE FAlA RS ATE o
&3te FREAlel sk AFoh dE, mlE o A

A7t gl abet dAlo A g2 Qs " sEin gl
o AEE §% Fol AlEsh F94olel ahd A
shoshipol olshal Folel FAE FYaeh Art
Mol A w Alzol ofa Flom Wl AlEA)
el kel WoiAl A=A Msiel ¥ A
o} &4k (coanda effect) o] HFldicy o] HALS %
S Az welsF(uidic) & o gaje] 15

- 248 A o] fluidic FuA o) e},

A= o)

,
B

o] fluidic fr#kAlel A&
(feedback) 5] o] X Zol A}
Rk aptol Al Al E = A

b o

Heel §5

%
[s)

o] Ag FIlFE E5F 52 5

= ol o]AEL o]&3te {5 S HAL 4 Arh
A
T

o
A gl e

W1111ams”{~ Australian type] fluidic -f2FA)|
o AgAs Aol i AEe]

3 #x okoni

A] E-E- 4]
AEE AEA 7= Hsqek
S| Sl v e Feld fEA e 2
of o ghcki gl Mansy Foll® 93] A
TVP (trapped vortex pair) §akAl= 9}
ol A el Wi AEe] Adror FEE
& gk FYAZA, 2EL o] FaAely 2

FRARA $31 2% gl falALe] A%

ed)

&:

ot N
AOL[‘

6]
Fobt fAlel wesh gyl Yee wAl fe
ohe e gl Huang 5 §ajdeef Us

@LE] A chamber) OPOH/H /q] 6}51— L) M)
= switch
fluidic oscillator & suksled 2 % 7] (oscillator)
sS4l AR A e kil AR
Hold £ 9l A FAL ol F3519dcl, Honda
Lo@ F e el bluff body® +4% wled 3
ol FRAlE Austel Ake) A% AAUEE

1609

F7b FEgel vAE 9

etetdl A28 £ we A AFL
FEARAAY AHE5S AAAF =Y 2
ﬂi’%% ot ebodelr, Sakal F&% 8.3x1077
~4.2x107° m®/s9} e u|sGer ]k] + IC flow
K’I% AREEEa 4.2X107°~8.3X 107 m?/sol|l A&
AES AGFahss o Eotel FEEE HHshe
kA5 Aukslglet, Okabayashi 5-2©
- 1] (flow straightener) o] A}-80 =2
off 21 2xk4] MEE ubmi= Aol y& wWele
o4 oldE A EQ XJ Rl 6]—0:] fluidic T"r
dollel 4 gate s GAdAsE Fog xdolw
an kgl o9} 7o) o:] ¢ 7} fluidic 84 3

ol gt AP AMst el WhEEgled AEA

fluidic &+

|

A E o]k =
0

lﬂ i

Ul o] slspetAel wWgeol el A A=l o o)
A sol et o Tz Vi 99

ubpa] fluidic f-2kAl9] 71 sbsbA gl %4;7} R
9 G Fohgel el vlHE dge #A5
S REE AF FohE ARRAL A $4
@ laetd WeE ek Qo] £ mgel o w
A o]

2. ABXR| U AlE

Boan os AA . A2 fEe] 4zie

v Fig. 13} #tow] Abdlx-= Fig 20]c),
FE 5X107P~5X107° mP/s2] W oA o=
ofl 4] E &5

994 A

B9l = 5X10°
0.005~0.044 ms/SOM il = 4] vﬂ“—ﬂ"l A
A £0.5%¢lv, fsame] sxtelld Azl wf
HAH A FaAA Y FA7) FEES =F
o2 8e AAsle e, WA fekAy &

Ghe ’%-0,4 ASkA (A e F4 e 12,5 psi) 2 FA 81
Heow, T 2hw FeA AR A3

wgeld] AL 3Rl Al AF] o4
Holx %ehme® 2344 AEE 7l §8 ol

100 mm, % 160 mm, Zo] 1000 mmel A}zb 28
A Al fraEA Fotel] ol sy, Fig 29 o] o]



Height = 100 mm
Width = 160 mm

Thermometer

o

CTA

Fig. 1 Schematic diagram of test rig

x|

1610
Valve control
-
Blower } | ?;-
15 HP
AV
Frequency l
Controller Storage tank
1000 ) 100 ; 3
2 *Tf{
S
~
— 20
Fig. 2 Oscillation chamber
743 Frholl Morel@o] Aokl FA 4
ol &stol FamiAvls) gol L, o}el s
HAg2t Zol Ao FejEA s 2

EEolA EEH AMEE Agos A%
Ztepdell Fels - ol g% wlog

b= H-A 7] (spectrum analyser) 2 &3 0}04 1:}

AR A Ales Fohe 3
B

s EREDES

a
0418 AA A2 FayE AAsie

100 mm, = 20 mm, 7 o] 100 mmel A}

< FE

o 2 =

aAAEL, 2Fe] F(w) e

REEEE ZéIMDP.

b Az AF
A Wolga
Iy
ot eE Fo

Spectrum
Analyser

i
i)
>

y rr

-

3o

lo —1_N
i of
2 o

[~4

—

2=
)
2 o

o

2

ak

&

a1

-

b

A olo

—~

=

=

ok
b
b

e fu
AQJ\I

4 *

—

o E(

= <

E =2 ]

%
g8
3
w
I}
s
g
2
i

2, 5, 10 mm=z 3}

PR

Sl
= 45 lo
32
AQ_\‘Lri
N,
T
=)
®

L)

2]
Ay

St=w-{/V)2

4 Ag dlelE



Fluidic §2k41¢] 7)3h8H4

REAL-TIME AVG COMPLETE

A Marwer X! 93 Hz

1611

F7b frg el vl 43k

T1lk
Y 249 mvrms

160
mvrms

LinmMag
20
mvrms

s/dav

v m: MMMM

Start: O Hz
Spectrum Chan 1

200 Hz
AMS 10

StLoo:

Fig. 3 Typical output of spectrum analyser

200

w2 mm
® w=Smm
150 T w=10mm
>
% 100
z .
(=4 lfj:
§ ® ¢ 1 h
B 50 ...D
"
ot
ot
0 T T T T L
000 0.01 0.02 0.03 0.04
FLOW RATE (m*/s)

Fig. 4 Dependence of oscillation frequency on flow
rate for various nozzle width
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Fig. 6 Dependence of Strouhal number on Reynolds
number for various target width
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