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Abstract During the carbon-dioxide capture and storage(CCS) process, CO; is captured from large point source, and
then injected and stored in stable geological structure for thousands and more years. Inside the captured CO, flow,
various impurities, such as N,, O, argon, etc, are included inevitably. These impurities affect on the CCS process
on various aspects. In this study, we designed and built experimental facility to evaluate the various impurity effect
on the CO, pipeline flow, and analyzed the effect of argon ratio and pressure variation on the pressure drop of CO,
flow. By comparing experimental data with 4 kinds of pressure drop model, we figured out and recommended the
Cicchitti’s model since it showed most accurate result among compared models in this study.
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CO2 - Argon Mixture Transportation Experiment Facility
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Table 2. Test condition

Test condition Set Point
Pressure(Bar) 58, 64, 72, 80
Temperature(°C) 16
Total Flow rate(kg/hr) 17.2
Argon ratio(% weight) 1.43~16.4
Y%weight at 58 bar 1.43~5.08
Y%weight at 64 bar 2.70~9.56
Y%weight at 72 bar 529~13.8
Y%weight at 80 bar 7.66~16.4
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Table 3. Accuracy of sensors in experimental apparatus

Sensing instrument Accuracy

+0.14 % reading

CO2 mass flow meter
Argon mass flow meter

Inlet Pressure(Abs)

+1.0 % reading
+0.064 bar

Differential Pressure +0.2 kPa
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Table 4. Viscosity model for homogeneous flow model

Reference

Owen[13]

Viscosity model

Hap= My

wp=xugt(1—a)u, Cicchitti[14]

wp=Bpret (1- ﬁ>(1+2‘5ﬂ>ﬂL

Beatti halley[1
B= Volumetric quality cattie Whalley(13]
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(a) 58bar, 16C, Vapor quality 0.47

(b) 64bar, 16C, Vapor quality 0.51

(c) 72bar, 16C, Vapor quality 0.51

(d) 80bar, 16C, Vapor quality 0.50

Fig. 8. Images acquired from flow visualization
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