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A Comparison of Accuracy Between a Turbine
and an Orifice Meter in the Field
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ABSTRACT

Orifice flow meters are frequently used for measuring gas flow in gas industry. However, to insure the
accuracy of the measurement, a certain length of the meter run at the upstream of the flow meter is required.
The objective of this study is to analyze flow measurement errors of the orifice flow meter quantitatively for
shorter lengths of the meter runs than those suggested in the standard manuals with varation of diameter
ratio( 8 ratio) and flow rate.

The test results showed that the flow measurement errors of the orifice meter were inversely proportional
to the diameter ratio. In other words, when the diameter ratio is 0.3 and 0.7, the measurement error is -7.3 %
and -35 %, respectively. the main reason of the measurement error is due to the swirl effect from the
configuration of the meter run at the upstream of the flow meter. In case the length of the meter run is
shorter than that suggested in the standard manuals, the swirl effect is not removed completely and it affects
the flow meter's performance. As mentioned above, the less the pipe diameter ratio, the more the flow
measurement error. It means that the swirl effect on the orifice meter increases as the B ratio decreases
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Table 1  The Yearly Demand Status of Power Plant

and City Gas " (Unit : kton)
Year Power Plant | City Gas Total
1987 1,525 76 1,601
1988 1,888 184 2072
1989 1,648 352 2,000
1990 1,719 576 2,295
1991 1,780 879 2,659
1992 2225 1,256 3481
1993 2518 1,848 4,366
1994 3329 2477 5,806
1996 3562 3414 6976
1996 4623 4561 9,134
1997 5377 5770 11,147
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Table 2 Flowrate and Beta ratio( 3)

Flowrate Beta ratio
(Nm'/h) (8
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3,040
04
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6080 05
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9120 06
10,640
07
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Table 3 Error of orifice meter and turbine meter, 8 =0.3

Table 6 Error of orifice meter and turbine meter, 8=0.6

w2 292 &34 | HA FFAB) ¥ oI~ g4 [ g9 FAMB)
(Nm*/h) 2 2H%) 2.3H%) (Nm%/h) 2 2}H%) 2.2H%)
1,514 -7.0 -05 1,583 -17 -05
2,152 -713 ~0.6 3,257 -33 -0.6
3,058 -7.2 -0.6 4,772 -38 -0.7
3,644 -7.2 -0.6 6,068 -39 -0.8
7571 -39 -09
Table 4 Error of orifice meter and turbine meter, 8=0.4 8,252 ~42 ~10
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1442 58 ~05 e 2A9Z f2A | 8% F2ADB)
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Table 8 Error of orifice meter and turbine meter, 5=0.3

Table 11 Error of orifice meter and turbine meter, 8=0.6

3 a2 f3A | B SN 3% gz §3A | HY F3AA)
(Nm®/h) 2.2H%) 23H%) (Nm’/h) 23H%) 2 3H%)
1562 -71 -02 1645 -14 -0.2
2,168 -13 -02 3033 -32 -0.1
3,164 -73 -02 4527 -36 -02
3436 -13 -02 5733 -38 -0.2
7322 -40 -0.2
Table 9 Error of orifice meter and turbine meter, 8=04 9,521 42 02
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1,524 6.2 02 meter, § 0.7
3078 -7.0 -0.2 % oes2 f3A4 | B A2AA)
4526 79 202 (Nm'/h) 2.3H%) 23H%)
6,374 -7.1 -03 1473 36 02
2,389 -05 -0.1
3,328 -19 -02
Table 10 Error of orifice meter and turbine meter, 8=05
4472 -24 -02
fF g e 34 | BHY fFAA) 6,440 -29 -0.1
(Nm*/h) 2.2H%) 2 2H%) 8083 -30 -01
1,472 -33 -0.2 9,257 -32 ~-0.2
3,078 -45 -0.1
4,593 48 02 DAERDEH FFAE £%F 2 3473944 2
6,176 -5.1 -0.2 #Bgol A9 27 ey, 7171949 2

Table 8 ~ 125 3o W& A& Yeld A
L2 Fig. 7 ~ 1174A] BoF30 & 22 b
oJHEE Husly 7§ £xE ved Ao

4.4 @&

2 d7E= KOGASY & FE#eld dAA
BT Aoz HY FFA A9 Hd{3F(12,160
Nm3/h), P = 95 bara® ## A8} § = 03 ~

07 W9l WelN Aol
e FEEALY dWede Astel, AA
FRY2 2RHE LHAEFH go UL
gom, 1 A9 Avel W@ Fee g8

o,

A WA BHE FZFA B,

SEXSF LRSS

mi Qb ol ek

e - 01 ~ -02
AFE BAFUT
2)B 29 HYl fF¥A= A 29 HY FIFAR

o FgAE AT 2L

% o3tz 7d Aud

24 2o

433 A AFE ML, 7IEVIH 2
A E-05% ~ -12 % 32 FFo| 7}
g o 3% FIHE AT

3) HYl FFAE HXT ¥ 7MeEd, AR
g Ul ZA dAstejor @

F oA egds §FA B4

D

-104 -

B 7A3u(8)7 &

O A~
T8

B =03¢ d Hd -73 %

B

8
8
B

04 ¢ o Hoj
05 4 = o
06 & w Hoh
0.7 ¢ w Hoj

-70 %
-46 %
-42 %
-35 %

2 237} AT



* A FFEH dEAY, L =03 ¢ 9 F
gl #3o] 3500 Nm3/holx, 8 =07 € @ (2
Hdl §%o] 12160 Nm3/hgd-& #AsTd
AZE(8)Y T 433 Avtn A (3)
fraFol FEFE A7 FIH - Bgo)
o7t WAlE 22 29to] 30 mbar o]4He
o o2 Ne gi} w2t £3HAL,
Fo) weH(p = 07 ) LAV 23 % A=
9 el & wau} (5)

&a 28

¢
4

2

~

4)

Ho :]o

(6)
(1) &Z7t2FA} 1983 ~ 1998, “Hd7tx 8

-105-

e Y R

A FA}Y, 199312, “HaA7tAE FFA
gAY R N2y AT

FR7E2FAY, 199512, “HATM2 AF %
5 Au FEe] BY B 24
ISO 5167-1,1991, “"Measurement of fluid
flow by means of pressure differential
devices”

AGA Report No. 7, 1996, "Measurement of
Gas by Turbine Meter”.

ISO 9951, 1993, "Measurement of gas flow
in closed conduits-Turbine meters”.

it

ol



