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The Characteristic Change of Pressure and Differential Transmitter
due to a Rapid Change of Ambient Temperature
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ABSTRACT

The pressure and differential pressure(DP) transmitters are used for gas flow rate calculation on the orifice
gas metering system. On site, the pressure and DP transmitters are installed in a shelter to diminish the
affects of environmental change such as an ambient temperature. But there has been an argument about the
effectiveness of the shelter and this brought up the necessity to verify the affects of ambient temperature.
These experiments were performed to verify the ambient temperature effects as observing the output of
transmitters when the ambient temperature were changed from -30 C to 50 C. The results showed that the
most of transmitters were operated in the spec range of performance criteria presented by manufacturer but
the rapid change of ambient temperature could cause the larger measurement error for the DP transmitter of
low span than others. Therefore the pressure and DP transmitters need to be operated and controlled within
the proper range of ambient temperature.
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Fig. 1 The test facility of PT & DPT measurement

Fig. 2 The measuring transmitter
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Table 1. Specifications of measuring device
Item Unit | Value
. -50~
Temp. Control Meas. Range C | o
Chamber Control Temp. T 0.01
Accuracy T 0.5
15,
Max. Pressure kPa 100
Pressure Controller . % of
/Calibrator I Stability(1 year) reading =0.005
. % of
Meas. Uncertainty reading +0.008
2000,
Max. Pressure kPa 7000
Pressure Controller - % of
/Calibrator I Stability(1 year) reading +0.005
. % of
Meas. Uncertainty reading +0.01
A, B Transmitter Meas. Range kPa 5
(Low Diff. Pressure) |Accuracy % F.S.| 20.075
A, B Transmitter Meas. Range kPa 25
(High Diff. Pressure) |Accuracy % F.S.| 20075
A, B Transmitter Meas. Range kPa 1500
(Gauge Pressure) Accuracy % F.S.| 20075
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Table 2. Comparison of measurement error

e L5 (A4 &8 Z2A9 3% FS)

(C) (T) A B
Transmitter | Transmitter

30 28 0.038 0.063

20 17.8 0.028 -0.042

10 125 0.042 -0.050

0 1.3 0.067 ~0.048

-10 -13 0.082 -0.084

-20 ~17.2 0.097 -0.007
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(1) KOGAS-GSD-0011 %

(2) ISO 2186 (1993)
Connections for pressure signal transmissions
between primary and secondary element”

(3) ISO/TR 5168 (1998) "Measurement of fluid flow
- Evaluation of uncertainties”.
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