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Development and Application of an Ultrasonic Gas Flowmeter
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Abstract This paper describes the development and the field application of the ultrasonic gas flowmeter for accurate
measurement of the volumetric flow rate of gases in a harsh environmental conditions in iron & steel making company.
This ultrasonic flowmeter is especially suited for measuring LDG, COG, BFEG gases produced in iron & steel making
process. This is a transit time type ultrasonic flowmeter. We have developed the transmitting & receiving algorithm of
ultrasonic wave and the ultrasonic signal processing algorithm to develope a transit time type ultrasonic flowmeter. We
have evaluated the performance of ultrasonic flowmeter by the calibration system with Venturi type standard flowmeter.
We has confirmed its reliability by extensive field tests for a year in POSCO, iron & steel making company. Now we

have developed the commercial model of ultrasonic flowmeter and applied to the POSCO gas line.
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.M B 2 HHE R Azele A fEAS WAY 4

e FAAG) HF 2T ASHIg YIRS Aepy

AR DA PATNAE AZ7]) 9T F9 STAR AT 5 Ui SPARA H2d) FE un

oA AT WY Lelds(ifice) T AU F U= fEA ol U8 AAGT 245 DA oz
A F2 gol AHgHo] Prh TUH AW KA HQ KAV} vk 285 714 Sl

(A4 202 5. 4, AAFEEY: 20020 5. 3D T AARE Tkt F9 7) @ AT gl (Mechanical & Electrical
Research Team, Research Institute of Industrial Science and Technology, Pohang 790-330) hwh@ristrekr, »+ 1S r)sia
AFE Y, e GGl 7| A FEHF-



H 53 A AEE A A 22 E Al 3 F (2002 69) 247

223 BArkes A7 st opd7] W] Zkx )
o thake] WA(dust), EholE, $8 Fo| EQE] A=
Bl o2 AA FEEA 2 EAE oI5 €
o 2 OEAY Ro| edslag 2 A HEAe
A% AA £ A7) ARSEA el Ad] 2t
2 Yol 298 WA 54, eauiad gelzd F3
502 ZASE AU LAE oplEte He 2AY 3
Ael 24 AUEE AL 4K Bt 4323 Ay
=9 Ase 2P Bk 2 AE ALE ZH7)
8N 4 Tl oig e AHE Palok sk
2AHQ BARO Y 2 vla #F Az B
AYAE SP X &40 I, iAol B
% #74 Fd 2 AF B 2300 Fojgth B3
TE, Cokes @ AZEF 5 duiA #d BN A%
P A2 FPAE R4AAS 27 FUE 9L 9
& odux 27 Adeld n2H EAE 23 IS
o, 42 HAE 3 AL FAZ 289 A F2
Ae) Ade A4 AT Agel Bagel EEt

B AT7AE AREANA s BALAE 7
257] 918 A2e AsSsuosy 289 74 S
£ s AA AZIA 28 HAHE S A4
£ gors

2. 34=|

&% $AE 2398 29 ARAEAH ransit
time) W4 223 FEA B W 289 F37
2 3/ % 7} gdz 7Rech

B @A s 285 43 A0 A
225 $3AQY 2R BEAA o] T LeiA
7] W&l Fig. 1€ Fasted heks] Agses @l

Fig. 114 Jehd AN wld 259 AAAA 4%
g 5 79 285 ANE o148 2eTE FREIN

Fig. 1 Schematic diagram of transit time method

dRzon o Wz RSN ARE0E 280E
ARt v 2] ABA by, tnE ZFDE T W)
el $AGE] P A9 UE AN t, ta AF
ole] Fuads et 223l

P
by =—"""—""—"+
c—Vsinf
P
ln =~
c+Vsin®
At=t, -1, M

A8 A WA #50] ge BFAE ARSI 9
E3e QLA Aot EATE & + Yok a4
theld #A #50] Y Al U 91gl 4 Dol
FAY % cB AARL FAFE VS FRAL o,
tan Alole] HBRAZR BHHY s 2eH23)

2 (e, —t
V=_P_ 1.1 =£_ Jp  dn ©
2L\ ¢, ¢ 2Lt X1,

up

A9 2 @44 FAFE VE AFRE 2ETAMS
5 2SFAAGY ZAT AL ty, tw B 37
gozn A 78 F IS ¢ & Uk wM o W
Bl M fA #42 FA Y, & /A9 FF/, 2
E, ¢ BAglel 5RH22 78 5 e Al A
o3l

add A @A T8 253 AT oBHA {5
Ve A e BIFE VRt duFe I3A4
B 2 olfre 5% Fr3AllM 78 ol8RE V

2597} A93l= Single Pathell H3] #4545 A8&
g A 93k e A4l BEAE Vel 24 3
A FARE D 23 B¥E #5458 Hodt 3
3] wiEel Arle Aololth M o] Aeojg B
71 A 2E5% FRAGNME olBF w5 Ve AA
Wl IS Vad] HIE 7% 2AF K2 tie

ir



248 S5, WS A5E 39

2} (3o Aeofste] AR o] gk FAF<l Reynold
number, Re9] 352 2 (4} o] TdHLh T4
Rew ¥ f&5EE JHE AH5e F8 UFEE A ©)

2 2393l

__V

- Vact (3)
K= f(Re) (4)
o VareXD )

A xS AN FIANS 28 YA
2t e O FYAHRRE A QF gl o8
QBT 4 VE T A @3t 4 DF olgste] A

259 714 feEAle AR, 289 S JE 2
%7 (pre-amplifier), #4122} (main controller),
% ZUEE 2 ZA] ZAX(flow monitoring & display
unit)® TR 253 J1A FEAY] AA Alad T
& Fig. 204 epAITHA],

Fig. 2014 A Alz=glel] oigk zp5e] wal 9 &4l

=9 Fe= o2 2o

© AE A A& 259 A
(ultrasonic transducer(&%: olg21 41%)
@® =21 & - FA HE FE7
@ dHAAM(EH: 4~20 mA)
@ 2=AX(F9: 9-bit digital signal)
© A" S48 227 AAEE: 4~20 mA)

(2,489 A AR 4 9 HlolE A
% 2y 9 %A FX|(flow monitoring

& display unit)

@ AME(RS-485 — RS2320)
{0 Monitoring PC

ANR L W v 3
RS olg SRkl wedal

N
2o
e
o] f'N'
o
i)
A
oM
o
>
=
)

Bl

i 4 it

at,

)

i

lo

-

N,

9
ot
fr
iy
==}
1o o
N4
2
=2

2oz AR el )
et ARAALE S e @ Al &
:rL

At 293 44 AE FENE &
==
[

o ol et ob
2L
ffo
k
f
ET’
i

ol
e U
o
¥
2
o
X
O
=
o
\
2
5
tlo
i
2
fo
Ll

ol rir
it/
ek

g Mo
ol
)
o
=
0,
o
o
)

©}
=

ANE FF ZyEy 2 ZA) AX(flow monitoring &
3 Eikia= e R o

3

display unit)oll A= wel AsHe g2 A 4l dol
ElE 738k AA Bg 22

AL olE BAEAE FM S8l FAl 24

9-bit digit.
4~20 mA
4~20mA
Analog
@l!‘ 3 4G y D@
i 2 (D
................... ,ﬁ.’ o MAIN B
(5 CONTROLEER
0) @
Analog
@ =
RS-485,
DC Power

4-20 mA
Analog Output

Fig. 2 Schematic diagram of ultrasonic gas flowmeter
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Fig. 9 Experimental apparatus of ultrasonic flowmeter
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