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	PART  1: Comments


	
	Reviewer’s comment

	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.

	This manuscript provides a detailed quantitative analysis of the interaction between cooling fluid dynamics and the fundamental electronic properties of silicon solar cells under concentrated light. By developing and solving both thermal and electrical models, the study determines how the water mass flow rate impacts intrinsic parameters—such as carrier mobility, diffusion coefficients, and intrinsic density—alongside the resultant cell temperature. These findings offer valuable insights for optimizing the design and operational strategies of Concentrated Photovoltaic-Thermal (CPVT) hybrid systems, particularly by predicting the cooling effect limitations and the subtle electronic consequences on parameters like the open-circuit voltage and short-circuit current.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	YES
	

	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.

	No it is comprehensive
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is found to be scientifically correct as it follows rigorous modelling and methodology with good consistency in results with sufficient novelty and focus.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are sufficient and recent.
	

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

	The English language needs to be improved throughout the text.
	

	Optional/General comments

	The study specifically aims to address a gap in previous research by investigating intrinsic photovoltaic parameters (like carrier mobility and intrinsic carrier density) and how they are affected by the cooling mechanism, which adds scientific value.The authors are requested to carefully go through these questions and provide satisfactory explanations wherever necessary:
1. The thermal model assumes a uniform PV cell temperature due to its thinness. Given that the cell is subjected to concentrated light and cooled by water flowing in a specific channel, could the authors elaborate on the validation or justification for this uniformity assumption, especially at high concentrations ?

2. The study incorporates an electric field term due to the electron concentration gradient in Equation 16 and mentions this is relevant due to the high level of illumination . Could the authors quantitatively justify why this term becomes significant above 50 Suns and describe how neglecting it would have affected the final carrier density and predicted electrical parameters?

3. The manuscript states that the electron's lifetime (τ) is supposed to be constant. Since the device temperature varies significantly and carrier lifetime in silicon is typically temperature-dependent, how does this assumption affect the accuracy of the resulting carrier density and subsequent electrical parameter predictions?

4. The conclusion notes that the effect of mass flow on intrinsic density is sufficient to predict slight variations in open-circuit voltage. Could the authors specifically link the observed change in carrier density near the junction (Figure 10) to the expected change in Voc​ using fundamental solar cell equations.

5. Equation 2 defines the electric power using the photo conversion efficiency (η) which is temperature-dependent (Equation 3). Could the authors explain how the value of η is determined/modeled at each concentration and mass flow rate, especially since η itself depends on output voltage and current, which are the parameters being influenced by the thermal effects?

6. Equations 8 to 15 show that intrinsic silicon parameters are strongly temperature-dependent. What is the primary physical mechanism linking temperature rise (due to concentrated light) to the decrease in carrier mobility and diffusion coefficients (Figures 4-7)? Is it primarily phonon scattering or increased impurity scattering?

7. The n-type doping level is Nd​=1018 cm−3 and the p-type is Na​=1016 cm−3. How do these specific doping levels influence the temperature dependence of the mobility coefficients as calculated by Equations 8-12, particularly concerning the influence of scattering mechanisms?

The study concludes that the effect of mass flow on carrier density is insufficient to cause significant variations in current at intermediate and short-circuit conditions. Since increased mass flow leads to a cooler cell and better intrinsic properties (higher mobility/diffusion), which should theoretically increase the generated current, could the authors provide a more detailed analysis of why these improvements are masked or canceled out such that the junction current remains practically invariant?
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	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Are there ethical issues in this manuscript? 

	(If yes, Kindly please write down the ethical issues here in detail) No ethical issue was found
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