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Calibration Rig Type 6

Coriolis Massflow Meters (Transfer Masters)

8 ) e - ‘Range
e —— - 0-101l/s
.

‘DN 2 - 50
*Uncertainty
+/- 0,05 %
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Calibration Rig Type /.1

Coriolis Massflq eters

*Range:
0-7201/s

*DN 50 - 250

*Uncertainty
+/- 0,05%
(scale)

E.
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Calibartion Rig Type /.2
)

Coriolis Massflow Meters (Transfer Masters

e :
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*Range
20-16501/s

*DN 250 - 2000

*Uncertainty

+/- 0,05 %
(scale)
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M aster Calibration (Triple M asters)

Coriolis Massflow Meters (Transfer Masters)
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CoriolisTypeE+H Flowmeters

Coriolis Massflow Meters (Transfer Masters)

« 2-straight twin tubes, made out
of Titanium, or Zirconium
+/- 0,1 % of range

» 2-slightly bent tubes made out
of stainless steel, or Alloy
+/- 0,1 % of range

« Single straight tubes made out
of Titanium, or Zirconium
+/- 0,1 % of range

E.
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Promass F T ype (meter used for tests)

Coriolis Massflow Meters (Transfer Masters)

« Meter used for tests is an ordinary standard
Promass F 83 type, which was used for
other applications before.

E.
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Overview of Conducted T ests

Coriolis Massflow Meters (Transfer Masters)

Measurements:

- 10 Minutes flow 100%, flushing and temperature
adaption.

- Static Zero Point adjustment (3 x).

- 25 measurements 100% flow, 30 seconds.
- 25 measurements 50% flow, 30 seconds.
- 25 measurements 25% flow, 45 seconds.

- 5 measurements 100% flow, 30 seconds.
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istribution of Deviations

Coriolis Massflow Meters (Transfer Masters)

Error Distribution

—_
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T est Conditions

Coriolis Massflow Meters (Transfer Masters)

PIPO = -21

Test measurement FCP-6.3
0.06 - Calf = 2.4693; Calf corr. = 2.4693(0% Hipo corr. = -21(0)
x Diff. DUT corr.
0.04 +
0.02 +
S
=~ (.00 1
: :
L X _x
-0.02 +
: :
-0.04 +
-0.06
20 30 40 50 60 70 80 90 100
Mass Flow [% v.MBE]

E.
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T est Conditions

Coriolis Massflow Meters (Transfer Masters)

PIPO =-23

0.06 +

0.04 +

0.02 +

0.00

Test measurement FCP-6.3

Calf = 2.4693; Calf corr. = 2.4693(0%) Pipo = -21; Pipo corr. = -23(-2)

x Diff. DUT corr.

Error [%]

-0.02 +

0.04 +

-0.06
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T est Conditions

Coriolis Massflow Meters (Transfer Masters)

PIPO =-25.4

0.06 +

0.04 +

0.02 +

0.00

Test measurement FCP-6.3

Calf = 2.4693; Calf corr. = 2.4693(0%) Pipo = -21; Pipo corr. = -25.4(-4.4)

x Diff. DUT corr.

Error [%]

-0.02 +

0.04 +

-0.06
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T est Conditions

Coriolis Massflow Meters (Transfer Masters)

0.06

0.04 +

0.02 +

0.00

Test measurement FCP-6.3

Calf = 2.4693; Calf corr. = 2.4693(0%) Pipo = -21; Pipo corr. = -25.4(-4.4)

Diff. DUT corr.

Error [%]
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0.04 +

-0.06 -
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Mass Flow [% V.MBE]
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M easuring Uncertainty

Coriolis Massflow Meters (Transfer Masters)

One measuring pipe
completely blocked
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Conclusions

Coriolis Massflow Meters (Transfer Masters)

3 Error without cover-plate - 0.004 %
@ Distance: 0 mm - 0.025 %
@ Distance: 230 mm - 0.019 %

1

Flow

E.
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Influence of Flow Conditions

Coriolis Massflow Meters (Transfer Masters)

Swirl generator

180

N
E,
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Influence of Flow Conditions

Coriolis Massflow Meters (Transfer Masters)

Swirl generator
Measurement 100 %, 6480 kg/h, 1.8 kg/s

Rotational frequency of swirl generator
10.1 Rpm.

E.
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Influence of Flow Conditions

Coriolis Massflow Meters (Transfer Masters)

Flow

Side 20, footer

Error without disturbance

Error with Swirl generator

- 0.004 %

+0.019 %

E.



Influence of Flow Conditions

Coriolis Massflow Meters (Transfer Masters)

Conclusion:

Influences of flow conditions from the test measurements

max. +/- 0.036 %

Side 21, footer
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Influence of Flow Conditions

Coriolis Massflow Meters (Transfer Masters)

Measurements without Influence, over the time
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0.00

Error [%]
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Influence of Clamping Force

Coriolis Massflow Meters (Transfer Masters)

Clamping Force

Clamping Force

?

Flow

Side 23, footer

Measurements

Clamping force:

3000 N
5300 N
7200 N
10900 N

N
E,



Influence of Clamping Force

Coriolis Massflow Meters (Transfer Masters)

0.06 +

0.04 +

0.02 +

0.00

Clamping Force Promass 83 F DN25

Calibration Rig FCP6.3

Error [%]
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Influence of Clamping Force

Coriolis Massflow Meters (Transfer Masters)

Conclusion:

Influences of clamping force
max. +/- 0.010 %

Minimal calibration factor shift with increased clamping force
3000 N - 0.003 %
10900 N +0.016 %

E.
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Influence of M edium T emperature

Coriolis Massflow Meters (Transfer Masters)

Heating System

|

< Tank

Control ) &
Valve

Calibration Rig EK1
Measuring
Cylinder Measuring Point: 0.75 m/s

Measuring Point: 0.375 m/s

Pump

E.
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Influence of M edium T emperature

Coriolis Massflow Meters (Transfer Masters)

Promass F DN 25 Nr.: 75601 23. 4. 03
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Temperatur [°C]

o 0.75kg/s
m 0.375kg/s
NP-Fehler

- Calffehler
——Temperatur




Influence of M edium T emperature

Coriolis Massflow Meters (Transfer Masters)

Conclusion:

Comparison measurements on Calibration Rigs with medium
temperature from 25°C up to 35°C - no correction is necessary.

(Accuracy of the Calibration Rigs under Test +/- 0.05 %)

E.
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Influence of Environmental Temperature

Coriolis Massflow Meters (Transfer Masters)

Influence of environmental temperature
Medium temperature: constant (18°C)

Environmental temperature: -32°C /3°C/28°C/52°C

Temperatur .
regulated
box

N
E,
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Influence of Environmental Temperature

Coriolis Massflow Meters (Transfer Masters)

Side 30, footer

errorin %
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Influence of Environmental Temperature

Coriolis Massflow Meters (Transfer Masters)
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Promass F 83 DN 25 #76739/1011933

24.10.2001, 0.1 to 0.8 kg/s

3°C /90%trF
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Influence of Environmental Temperature

Coriolis Massflow Meters (Transfer Masters)
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Promass F 83 DN 25 #76739/1011933

24.10.2001, 0.1 to 0.8 kg/s

28°C / 90%trF
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Influence of Environmental Temperature

Coriolis Massflow Meters (Transfer Masters)

Side 33, footer

errorin %
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Fnvironmental T emperature

Coriolis Massflow Meters (Transfer Masters)

Conclusion:
Influence of the environmental temperature:
Range from - 32°C to + 52°C Error +/- 0.2 %

Comparison measurements on Calibration Rigs with
environmental temperatures from 22°C up to 35°C o correction
required

(Accuracy of the Calibration Rigs under Test +/- 0.05 %)

E.
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Pressure | ests

Coriolis Massflow Meters (Transfer Masters)
Pressure Test
Measurement 20 bar, 90 bar
Flow rate: 0.25 kg/s
Flow rate: 0.50 kg/s

Start / Stop

Valve
%
Control Tank
Valve
]
Scale
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Pressure Tank

200 bar

E.



» PressureCurve

Coriolis Massflow Meters (Transfer Masters)

Promass F DN 25 75601
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Influence of Pressure

Coriolis Massflow Meters (Transfer Masters)

Conclusion:
Influence of medium pressure:
Deviation: 0.0029 % / bar
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Calibration Rigs

Coriolis Massflow Meters (Transfer Masters)

Comparison measurements of Calibration Rigs:

6 Calibration Rigs FCP 6
1 Calibration Rig FCP 7.1

Side 38, footer
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Comparison between /7 Calibration Rigs

Coriolis Massflow Meters (Transfer Masters)

Transfer Master Promass 83 F DN25

Comparison measurements FCP6.x + FCP7.1.2
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