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[bookmark: _Toc2]Article summary:
1. The study aimed to develop understanding of annular flow and churn flow in vertical gas-liquid flow in tubes.
2. Disturbance waves are important in annular flows, and the study found that they begin to appear from lengths as short as 5-10 pipe diameters downstream of the liquid injection location.
3. The study also focused on three aspects of churn flow: exploring the continuity of the gas core, developing a correlation for entrainment rate, and measuring pressure gradient and holdup to estimate wall shear stress.
[bookmark: _Toc3]Article rating:
Appears moderately imbalanced: The article provides some useful information, but is missing several important points or pieces of evidence that would be required to present the discussed topics in a balanced and reliable way. You are encouraged to seek a more balanced perspective on the presented issues by exploring the provided research topics and looking at different information sources.
[bookmark: _Toc4]Article analysis:
The article discusses the behavior of two regimes in vertical gas-liquid flow in tubes, namely annular flow and churn flow. The author provides a detailed analysis of disturbance waves, which are characterized by their large amplitudes relative to the mean film thickness, their high translation velocities relative to the mean film speed, and their circumferential coherence. The author also explores the mechanisms of disturbance waves and the associated droplet entrainment using axial view photography technique.

However, there are some potential biases in this article. Firstly, the author only focuses on two regimes in vertical gas-liquid flow in tubes, namely annular flow and churn flow. There may be other important regimes that have not been explored or discussed in this article. Secondly, the author does not provide any counterarguments or alternative perspectives on the topic. This may lead to one-sided reporting and incomplete understanding of the subject matter.

Moreover, there are some missing points of consideration in this article. For example, the author does not discuss any possible risks associated with these two regimes in vertical gas-liquid flow in tubes. It is important to consider any potential hazards or safety concerns related to these flows.

Additionally, there is some promotional content present in this article. The author promotes a new measurement technique for estimating wall shear stress using quick closing pinch valves without discussing any potential limitations or drawbacks of this method.

In conclusion, while this article provides valuable insights into wave behavior in vertical multiphase flow, it has some potential biases and missing points of consideration that need to be addressed for a more comprehensive understanding of the topic.
[bookmark: _Toc5]Topics for further research:
· Other regimes in vertical gas-liquid flow in tubes

· Risks associated with annular flow and churn flow

· Alternative perspectives on wave behavior in multiphase flow

· Safety concerns related to gas-liquid flow in tubes

· Limitations of quick closing pinch valves for measuring wall shear stress

· Multiphase flow modeling and simulation techniques
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