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Impedance Meter Application for Volume
Fraction, Flow Regime, and Flow Rate

Measurement

Non-invasive impedance meter objectively classifies multiphase flow regimes

for oil, gas, nuclear, and chemical systems.

Researchers at Purdue University have developed a method for visualizing
two-phase flow systems. Traditionally, the classification of flow regimes has
been dependent on subjective observations based on video from a high-
speed camera. This results in classifications that vary between observers and
can result in inaccurate understandings of flow properties. This method is
also dependent on using transparent piping and maintaining proper lighting
conditions, making it impractical for use in industrial settings. Using non-
invasive impedance measurements, Purdue's technology offers an industrial
solution to these limitations that offers a straight-forward way for industrial
operators to understand the state of multi-phase flow processes. This
technology has applications in processes where two phases (liquid and gas)
enter a process together, where they previously could not have been
measured independently. Additionally, previous approaches to analyze two-
phase flow only horizontal and vertical flow directions; Purdue's method can
analyze flow at inclines and declines. Applications for this technology include

the oil and gas industry, nuclear power generation, and chemical processing.
Advantages:
- Straightforward visualization of the state of two-phase flows

- Removes subjectivity from the classification of flow regimes

- Based on non-invasive, impedance measurements

Applications:
- Oil and gas industry
- Nuclear power generation

- Chemical processing
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Technology Validation:
This technology has been validated through an analytical study of the

concept.
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