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Author Response Revision 1 

Dear Editor, 

Thank you for giving us the opportunity to submit a revised draft of the manuscript "Effect of 

Ring Baffle on Erosion in Circulating Fluidized Bed Boiler" for publication in the Cogent 

Engineering. We appreciate the time and effort that you and the reviewers dedicated to 

providing feedback on our manuscript and are grateful for the insightful comments on and 

valuable improvements to our paper. We have incorporated most of the suggestions made by 

the reviewers. Those changes are highlighted (in yellow) within the manuscript. Please see 

below, in blue, for a point-by-point response to the reviewers’ comments and concerns. All 

page numbers refer to the revised manuscript file. 

1: Line 20 

the combustion process is inefficient, which could lead to the erosion of the furnace walls' - 

Combustion process efficiency and erosion in CFB boilers are two separate issues. Erosion 

is 

the result of the flow of the gas-solid mixture and may or may not affect the efficiency of the 

combustion process. 

Authors’ response: 

We would like to thank the reviewer for the consideration. The sentence has been revised 

(Page 

2). 

2: Line 19 

'that they will be distributed evenly' - please provide additional references, e.g. Mirek P. (2020), 

Air Distributor Pressure Drop Analysis in a Circulating Fluidized‐Bed Boiler for Non‐ 

reference Operating Conditions. Chem. Eng. Technol. 2020, 43, No. 11, pp. 2233-2246. 

doi:10.1002/ceat.201900565 

Authors’ response: 

We want to thank the reviewer for the finding. The supporting references has been added 

(Page 

3). 

3: Line 59 

' Jiang et alexperiments .'s' - please correct this sentencee 

Authors’ response: 

We want to thank the reviewer for the finding. The typo has been revised (Pages 3). 



4: Eq. (1) 

Equation (1) is poorly formulated. The second term of the equation on the left should represent 

the divergence and not the gradient of the product of the density and the velocity vector. 

Authors’ response: 

We appreciate the reviewer's emphasis on this important point. The equation has been revised 

in Page 4. 

5: Eqs (2)-(4) 

The equations are formulated incorrectly. Please check carefully in the source entry (Versteeg 

& Malalasekera) how the momentum equations for the gas phase should be formulated. 

Moreover, modeling gas-solid mixture flows in CFB boilers uses completely different 

equations. If the authors used a multiphase Eulerian flow model then it seems appropriate to 

provide the equations used in this particular model separately for the solid and gas phases 

rather than the general equations. 

Authors’ response: 

Many thanks for your thoughtful and insightful remarks. We have been revised the equation 

as 

per Versteeg & Malalasekera reference (Page 4). 

6: Line 37 

' k–ω SST turbulence model has advantages over other turbulence models' - Please write 

what 

relevance this has to CFB boiler flow modelling. 

Authors’ response: 

We would like to thank the reviewer for emphasizing on this point. We have added the 

explanation for the relevance as per Menter study (Page 4). 

7: Line 43 

' The standard k-ω model was developed into the k-ω SST turbulence model that has 

advantages over other turbulence models, according to a Menter study (Menter, 1993)' - this 

was written about early in line 39. 

Authors’ response: 

We appreciate for the reviewer's finding. We have revised as per our review (Page 4). 

8: Eqs (5) - (12) 

Please check the correctness of the equations and provide source literature. 

Authors’ response: 



With respect to this, we do concur with the referee. We have checked the equations and have 

added the literature source as per Menter formulation (Page 4). 

9: Section 2.5 

Since the paper is mainly devoted to modeling erosion, in Section 2.5 the authors should 

describe in detail how this phenomenon was modeled during simulation calculations. 

Authors’ response: 

We appreciate the reviewer's emphasis on this point. We would like to clarify that in the current 

study, we only consider for the cause – effect of the erosion phenomenon that happens based 

on the availability of ring baffle. The calculations will be performed in the future study. 

10: Line 58 

' The process of modeling the geometry' - In CFD software, we don't model geometry, only 

flow phenomena 

Authors’ response: 

We appreciate for the reviewer's finding. We have revised as per our review (Page 6). 

11: Fig. 1 

What do the designations A-F in Fig. 1a mean? 

Authors’ response: 

Many thanks for your consideration. We have added the explanation for the inlet parts (Page 

6). 

12: ' As depicted in Figure 6, the grid Independence test was conducted on elements with the 

following sizes: 0.15 m, 0.2 m, 0.25 m, and 0.3 m' - this information is not apparent from Fig. 

6. 

Authors’ response: 

We want to thank the reviewer for the finding. We have updated the information in the Fig. 6 

(Page 24). 

13: Table 2 

Please explain why the calculations were performed in a stationary state? 

Authors’ response: 

We want to thank the reviewer for emphasizing on this point. Actually, we conducted the 

study in the transient state. We have described on page 7 about the time step and simulation 

time. Hence, we would like to apologize for the typo in Table 2. 

14: Line 13 



' In Table 2, the model solver is used' - ?? 

Authors’ response: 

We want to thank the reviewer for the finding. We have added that the solver model using 

pressure based. This model has been described in Table 2 as well. 

15: Table 3 

From the data presented in Table 3, it appears that calculations were made for a single particle 

diameter. Please explain why such a large simplification was used. In the CFB boilers, 

monofractional beds are never encountered in practice. 

Authors’ response: 

Many thanks for your consideration. We would like to clarify that the current study is focused 

on the ring baffle geometry that gives the impact to the erosion phenomenon. We understand 

that the bed material never using the monofractional type in real life. It should be brings up in 

the future study for multifractional beds, especially with consideration of the erosion study. 

16: Table 4 

Please explain how the distribution of primary air in the combustion chamber was modeled? 

What type of grate is used in the boiler and how was it modeled in the calculations? 

Authors’ response: 

We want to thank the reviewer for emphasizing on this point. Unfortunately, our reference 

paper did not give us such data to perform the calculation. Our reference did not model the 

combustion, only the hydrodynamics phenomenon. 

17: Line 29 

' Simulations that have been executed must be compared to simulations that have been 

executed 

in the same conditions in the past.' - Validation of the results obtained should be based on 

experimental rather than computational results, which may be subject to errors. 

Authors’ response: 

We want to thank the reviewer for emphasizing on this point. Currently, we only perform the 

simulation study. For the experimental data, we need an access to the CFB Boiler that our 

reference paper used to conduct the study, but it is impossible to access and to modify the 

baffle 

as well. 

18: Line 45-46 

' The distribution of pressure is a measurable parameter that can be measured 



experimentally. However, running variations in experiments requires a great deal of time and 

money.' - Measurement of the pressure distribution in the boiler combustion chamber is one 

of 

the most important process parameters. Therefore, the results of measuring this parameter 

can 

be obtained directly from the boiler DCS. 

Authors’ response: 

We want to thank the reviewer for the further consideration. As per Clarification No. 17, it is 

impossible to access the CFB Boiler that has been used for the previous study. We need to 

make sure that the boiler still exist and did not have revamped after the previous study. On 

the 

other side, the modification for adding the ring baffle will be the consideration for the time and 

money as well. 

19: Line 51 

' have the same distribution' - at most have a similar qualitative distribution but by no means 

quantitative. In addition, the authors should make calculations of the pressure drop without 

bulk material in the boiler combustion chamber and then with bulk material. This would make 

it possible to determine the effect of the introduced geometry changes on the overall pressure 

drop. 

Authors’ response: 

We want to thank the reviewer for the further consideration. As per Clarification No. 15, we 

will perform the pressure drop calculation in the future study. 

20: Line 1 

'the smallest of all variations' - Based on the data shown in Figure 8, this conclusion cannot 

be verified. Please use a different scale so that the individual lines are separated. 

Authors’ response: 

We want to thank the reviewer for emphasizing on this point. We want to clarify that ‘the 

smallest’ means the pressure drop. The point shape on the line gives the better guidance to 

trace graph. 

 

 

 

 



Author Response Revision 2 

Dear Editor, 

 

Thank you for giving us the opportunity to submit a revised draft of the manuscript  "Effect of 

Ring Baffle on Erosion in Circulating Fluidized Bed Boiler" for publication in the Cogent 

Engineering. We appreciate the time and effort that you and the reviewers dedicated to 

providing feedback on our manuscript and are grateful for the insightful comments on and 

valuable improvements to our paper. We have incorporated most of the suggestions made by 

the reviewers. Those changes are highlighted (in yellow) within the manuscript. Please see 

below, in blue, for a point-by-point response to the reviewers’ comments and concerns. All 

page numbers refer to the revised manuscript file. 

 

1: Section 2.5 

Since the paper is mainly devoted to modeling erosion, in Section 2.5 the authors should 

describe in detail how this phenomenon was modeled during simulation calculations. 

 

If no model for calculating erosion was used in the work, please indicate this clearly in the 

content and add a note that the erosion distribution is estimated based on the pressure 

distribution on the walls of the boiler's circulation contour. 

 

Au thors ’ r espons e :  

We appreciate the reviewer's consideration. We have added the note on the Section 2.3 as 

per previous Author response (Page 5).    

 

 

2: Table 3 

From the data presented in Table 3, it appears that calculations were made for a single particle 

diameter. Please explain why such a large simplification was used. In the CFB boilers, 

monofractional beds are never encountered in practice. 

 

The use of monofraction particulate material in calculations is a great simplification. Therefore, 

please explain to the readers convincingly why this type of simplification was chosen in the 

research. 

 

Au thors ’ r espons e :  

We want to thank the reviewer for emphasizing on this point. We would like to clarify that the 

current study is focused on the ring baffle geometry that gives the impact to the erosion 

phenomenon. We understand that the bed material never using the monofractional type in real 



life. It should be brings up in the future study for multifractional beds, especially with 

consideration of the erosion study.  

 

We have added the explanation in the Section 3.2 (Page 7). 

 

 

3: Table 4 

Please explain how the distribution of primary air in the combustion chamber was modeled? 

What type of air distributor is used in the boiler and how was it modeled in the calculations? 

 

The air distributor plays a very important role in modeling the hydrodynamics of bulk material 

in CFB boilers. Therefore, the authors should explain what type of air distributor was used and 

how its geometry was modeled. 

 

Authors’ response:  

Many thanks for your consideration. We have added the explanation for the air distributor type 

is mass flow type. The inlet is modelled using round pipe shape and the air is injected normal 

to pipe boundary (Page 7).  
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