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	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The manuscript addresses an important and under-studied phase of cryogenic rocket operation: the pre-ignition transient and the role of an inert-gas purge (He) in stabilizing two-phase injector flow. Understanding and mitigating instabilities during the few hundred milliseconds before ignition is directly relevant to ignition reliability and launcher safety, so the topic has clear practical significance for space propulsion engineers. The focus on full-scale injector geometry and on transient measurement of flow regimes and spectral content is a valuable experimental contribution. If the experimental results (and their interpretation) are supported by stronger quantitative analysis and more complete reporting, this work could materially inform injector purge strategies and Chill-Down or High-Cooling procedures in future rocket engines.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Suggested alternative title (pick one or adapt): “Pre-Ignition Two-Phase Dynamics in a Full-Scale Cryogenic Injector: Stabilization by an Inert-Gas (He) Sweep.
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract states the motivation, the two test conditions, the main experimental observation (inert purge eliminates high-frequency thermoacoustic instabilities) and the hypothesized mechanism (reduced thermal gradient). This is good, but the abstract would benefit from specifying: (a) key quantitative results (e.g., dominant frequencies found and how they changed with He), (b) the scale/time window of the experiment (300 ms; 150 ms He injection in case 2), and (c) a sentence on main methods (full-scale injector mock-up with LN2, pressure and density sensors + FFT analysis). Adding one or two quantitative numbers will make the abstract more informative and easier for readers to judge impact. 
Suggested edits to the abstract (short list):

· Add the dominant frequencies observed (e.g., ~13 Hz, ~25 Hz, ~50 Hz) and note which modes were suppressed by He.

· Specify that the injector mock-up used LN₂ at 3.5 bar and 77 K, 300 ms valve opening, and that metrology included pressure sensors and a microwave resonator density probe.

· Rephrase the hypothesis to note what follow-on measurements are required (heat flux/subcooling) so readers see the paper’s limitations up front.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript addresses a relevant and understudied transient (pre-ignition). Also, uses a realistic injector geometry and an experimental configuration that approximates LOX chilldown with LN₂. Provides spectral analysis (FFT) of transient mass-flow oscillations and connects observed modes to prior two-phase/TAO literature.
1. Missing / incomplete equations and formulae: Equations (1)–(3) are referenced, but the manuscript as submitted contains placeholders or omitted mathematical expressions (I could not find full mathematical expressions). Authors must include the complete derivation/equations used to compute mass flow from probe signals and explicitly define all variables, assumptions and approximations. 

2. Uncertainty quantification and repeatability: There is no clear uncertainty analysis for measured quantities (pressure, force, density, mass flow) or for derived quantities (Webber number, vapor quality X, superficial velocities). The number of repeated runs is not stated. Provide measurement uncertainties, calibration procedures for sensors (and resonator), and evidence of repeatability (mean ± std from repeated tests). 

3. Instrumentation / metrology details incomplete: Some probe characteristics are given in Table 1, but the text lacks calibration methods for the microwave resonator density measurement (sensitivity, sample rate, temperature dependence correction), and the method to separate gas/liquid contributions to density. The manuscript cites previous work for the resonator (Fauquet-Alekhine, 2016) — still, provide a concise summary and key calibration data here so the paper is self-contained. 

4. Insufficient description of He purge parameters: The He purge flow is given as 0.1 g/s and as sonic flow through a micrometric valve, but details on when the helium was introduced relative to t=0, how pressure was regulated, and any variations tested are not fully described. Clarify whether He is steady-state before LN₂ valve opening or pulsed, the exact timing (the text states He “during the 150 first milliseconds” in one condition — make explicit). These timing details are critical for interpreting transient behavior. 

5. Scaling and extrapolation to LOX/LH2 and pressurized operation: The experiments use LN₂ at 3.5 bar to simulate LOX pre-ignition. Discuss limits of applicability: e.g., differences in thermophysical properties between N₂ and O₂, effects of oxygen reactivity, and how results would scale to high-pressure post-turbopump conditions. The claim that He purge “optimizes flow” should be qualified with these limits.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list includes a number of relevant studies (Casiano et al. 2010; Fu et al. 2008; Hu et al. 2012; Son et al. 2023; Vekilov et al. 2024; Ruspini et al. 2014). This is a reasonable foundation.  

However, add foundational reviews on combustion instabilities in liquid rocket engines (e.g., Culick’s review chapters on combustion instability; classic AIAA reviews) for context on acoustic coupling mechanisms. Include more recent experimental or numerical studies (past 5–10 years) specifically on injector chilldown, two-phase injector flows and purge effects, and on LAUNCHER-scale injector transient tests if available.
	

	Is the language/English quality of the article suitable for scholarly communications?


	Overall the English is understandable and the manuscript conveys scientific content. However, some sentences are awkward and there are occasional grammar/typography issues (missing words, inconsistent capitalization, minor punctuation). Examples: “LN2 was kept at 3.5bar and 77K to represent pre-ignition conditions before starting the turbopumps” could be tightened (e.g., “LN₂ was held at 3.5 bar and 77 K to simulate pre-ignition conditions prior to turbopump start.”).

Recommendation: A careful copy-edit by a native speaker or professional scientific editor would improve readability. Also fix SI notation (space between number and unit, e.g., “3.5 bar”, “77 K”), consistent subscript/superscript formatting, and consistent notation for symbols.
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