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Revision #1 

Detail Response to Reviewers’s Comments 

 

I have revised the manuscript Producer Gas Stove: Design, Fabrication, and 

Evaluation of Thermal Performance as the editor’s and reviewers’s comments and 

suggestions. The  revisions are colored Blue in Revised Manuscript. The detail response to the 

editor’s and reviewers’s comments and suggestions are as follows:  

 

Editor’s and Reviewer’s comment 

Testing your paper show 20% similarity ,reduce it 

 

Response 

In order to reduce similarity index, I have rewritten some sentences as well as some paragraph, 

especially in Introduction section. The revision are as follows 

- 1st paragraph of Introduction section: 

According to Jain & Sheth (2019), one-seventh of world energy demands is supplied from 

biomass resources. Biomass energy comes from waste of agriculture, forestry, industry, as 

well as solid municipal waste (MSW). Waste to energy is viable method in managing MSW 

and renewable energy utilization (Ouda et al., 2017). This low-density energy of biomass 

waste can be enhanced by converting the waste into high density energy fuel using solar-

pyrolysis technology (Ndukwu et al,), using anaerobic fermentation digester to produces 

biogas (Okonkwo et al., 2018). In developing country, biomass waste is used directly for 

heating as well as for cooking purposes. 

……. A primitive cook stove is used by primary world's population to burn biomass fuel 

(L'Orange et al., 2012)…………. 

…….. Kirch et al. (2016) stated that controllable air flow at various combustion phase has 

to be used in order to achieve high efficiency and low emissions cooking stove.  ………… 

 

- 2nd paragraph of Introduction 

………Gasification of biomass with air generates a producer gas which contents 

combustible gas (CO, H2, and CH4) and non-combustible gas (CO2 and N2) (Basu, 2010). 

Combustion of the producer gas produces less emission than direct combustion of a solid 

biomass fuel (Hernández, et al., 2010).  

 

- 3rd paragraph of Introduction 

…….Range of equivalence ratio of 0.2-0.4 was found as an effective equivalence ratio for 

biomass gasification (Kaupp & Goss, 1981). Using higher equivalence ratio, oxygen 

availability increases that leads in enhancing oxidation rate. It causes more heat is released 

during oxidation, and results in rising gasification temperature (Guo et al., 2014). 

 

-  4th paragraph of Introduction 

………..(Bhoi & Channiwala, 2008; Punnarapong et al., 2017). Maximum efficiency of 

the producer gas premixed burner at producer gas flow rate of 24.3 Nm//h and equivalence 

ratio of 0.84 (Punnarapong et al., 2017). 
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Editor’s and Reviewer’s comment 

Since our father Adam the human use wood in burning and many research were directed to use 

bio mass in producing energy , what is the new in your paper 

 

Response 

The novelty of the paper is developing gasifier based cooking stove, Instead of being burnt 

directly, the biomass is gasified to produce producer gas first then the producer gas is burnt in 

the burner of the stove to produce producer gas flame.  

I have added the Novelty Statement in last paragraph of Introduction section 

Novelty Statement 

Many biomass stoves have been designed and used successfully worldwide. However, 

those stoves are generally conventional biomass stoves which are based on direct combustion 

of the biomass. Only limited gasification based biomass stoves have been reported so far. Thus 

in the present work, a gasifier based stove is designed, fabricated, and tested. The test aims (1) 

to develop a producer gas stove and to optimize bluff-body shape of the burner and (2) to figure 

out an effect of equivalence ratio and feedstock on thermal performance of the stove.  

 

Editor’s and Reviewer’s comment 

1. Total number of pages should be 10 -15 pages (two column each including all figures and 

tables.) 

 

Response 

I have revised the manuscript into 2 columns which total pages of 12, including all figure and 

tables 

 

Editor’s and Reviewer’s comment 

2. References in text and list should be according to journal format. 

 

Response: 

I have change the reference as per journal format. For example 

…….. Kirch et al. (2016) stated that controllable air flow at various combustion phase has 

to be used in order to achieve high efficiency and low emissions cooking stove.  ………… 

 

Reference 

Kirch T., Medwell P.R., Birzer C.H. 2016. Natural draft and forced primary air combustion 

properties of a top-lit up-draft research furnace. Biomass and Bioenergy 91, 108-115 

 

Editor’s and Reviewer’s comment 

3. Provide six potential international reviewers with their official email and affiliations ( hot 

mail , g mail are not accepted. 

 

Response: 

I have provided six potential reviewers in the Editorial Manager System 
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Editor’s and Reviewer’s comment 

4. Include conflict of interest statement before reference list. 

 

Response 

Conflict of interest statement has been added in the manuscript before Reference List. 

Declaration of Competing Interest 

The authors declare that no conflict of interest in this manuscript 

 

Editor’s and Reviewer’s comment 

5. To have confidence that the author's presented research is within the scope of "Journal of 

King Saud University-Engineering Sciences," their manuscript's bibliography must contain 

a few papers of the journal. 

 

Response 

Three paper from the journal have been cited. The citation are as follows 

…….. Biomass energy comes from waste of agriculture, forestry, industry, as well as solid 

municipal waste (MSW). Waste to energy is viable method in managing MSW and renewable 

energy utilization (Ouda et al., 2017). This low-density energy of biomass waste can be 

enhanced by converting the waste into high density energy fuel using solar-pyrolysis 

technology (Ndukwu et al,), using anaerobic fermentation digester to produces biogas 

(Okonkwo et al., 2018)….. 

 

Ndukwu M.C., Horsfall I.T., Ubouh E.A., Orji F.N., Ekop I.E., Ezejiofor N.R. Review of solar-

biomass pyrolysis systems: Focus on the configuration of thermal-solar systems and reactor 

orientation. Journal of King Saud University – Engineering Sciences xxx (xxxx) xxx 

Okonkwo U.C., Onokpite E., Onokwai A.O. 2018. Comparative study of the optimal ratio of 

biogas production from various organic wastes and weeds for digester/restarted digester. 

Journal of King Saud University – Engineering Sciences 30, 123–129 

Ouda O.K.M., Raza S.A., Al-Waked R., Al-Asad J.F., Nizami A.S. 2017. Waste-to-energy 

potential in the Western Province of Saudi Arabia. Journal of King Saud University – 

Engineering Sciences 29, 212–220 

 

Editor’s and Reviewer’s comment 

6. Add conflict of interest statement 

 

Response 

Conflict of interest statement has been added in the manuscript before Reference List. 

Declaration of Competing Interest 

The authors declare that no conflict of interest in this manuscript 
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Editor’s and Reviewer’s comment 

7. What the novelty in your submission 

 

Response 

Novelty Statement 

Many biomass stoves have been designed and used successfully worldwide. However, 

those stoves are generally conventional biomass stoves which are based on direct combustion 

of the biomass. Only limited gasification based biomass stoves have been reported so far. Thus 

in the present work, a gasifier based stove is designed, fabricated, and tested. The test aims (1) 

to develop a producer gas stove and to optimize bluff-body shape of the burner and (2) to figure 

out an effect of equivalence ratio and feedstock on thermal performance of the stove.  
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Manuscript Number: JKSUES-D-21-00550R1    

Producer Gas Stove: Design, Fabrication, and Evaluation of Thermal Performance  

Dear Mr. Susastriawan,  

Thank you for submitting your manuscript to Journal of King Saud University - Engineering Sciences.  

I have completed my evaluation of your manuscript. The reviewers recommend reconsideration of your manuscript
following major revision. I invite you to resubmit your manuscript after addressing the comments below. Please
resubmit your revised manuscript by Oct 26, 2021. 

When revising your manuscript, please consider all issues mentioned in the reviewers' comments carefully: please
outline every change made in response to their comments and provide suitable rebuttals for any comments not
addressed. Please note that your revised submission may need to be re-reviewed.   

To submit your revised manuscript, please log in as an author at https://www.editorialmanager.com/jksues/, and
navigate to the "Submissions Needing Revision" folder.   

Journal of King Saud University - Engineering Sciences values your contribution and I look forward to receiving your
revised manuscript. 

Kind regards,      
Anis Fakeeha    
Editor-in-Chief   

Journal of King Saud University - Engineering Sciences  

Editor and Reviewer comments:  

Please reply to each reviewer comments with detail response, and highlight the changes in the revised manuscript. 
1-Be sure that the total number of pages are maximum 10  (2column) including all figures and tables 
2-also the references in text and list should be written in the journal format 
3-also include before reference list “conflict of interest statement” 
4-To have confidence that the author's presented research is within the scope of "Journal of King Saud University-
Engineering Sciences," their manuscript's bibliography if possible to contain a few papers of the journal related to the
submitted paper. 
5-to be sure that your article has no grammatical mistakes, please check it with any English editing software or
service providers. 

Reviewer #1: I have gone through this work. Exploring the frontier of engineering is always appreciated but it must be
presented  clearly to see the smallest of contribution.  The following is my observations 
-       The English need to be checked by native English speaker 
-       The introduction is filled with redundancies and need to be removed.  The length should be reduced too. 
-       The picture of the stove should replace the isometric drawing 
-       The orthographic drawing should be labelled 
-       A flow charts showing important design parameters that determined the component dimensions should be
included 
-       The authors should remove optimization because they did not carry out any optimization or they can optimize
the thermal efficiencies at different heating rates, time and bluff-body to choose the bluff body with optimum heating
rate at the best time 
-       The description of the stove is not clear. To my understanding, burner gas is produced through gasification of the
biomass feedstock, so what is the source of heating of the reactor? 
-       If we are going to burn another feedstock to heat the reactor to produce a gas to fire the burner in order to cook,
the authors should justify the need since this feedstock can as well be burnt directly to cook too 

https://www.editorialmanager.com/jksues/
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-       In determining the efficiency of the system, did you consider the energy utilized in firing the reactor? 
-       How did you determine the equivalent ratio 
-       What informed the use of 3 kg feedstock, can the mass varied? 
-       Describe how the axial temperatures are measured and why the T3  unlike T1 and T2 kept on increasing 
-       Why did authors measure for only 1hr? 
-       The authors should remove all the definitions and methods of determining the defined parameters in the result
and discussion and move them to material and methods 

Thanks 

Reviewer #2: This research article have enough novelty for publication. However, the authors should consider
revising or adding the following: 
1. According to your title, you should show a photo of the stove. 
2. Fig.2, although the distance between measurement of 3 temperatures was described in the text, it must be shown
in this figure. 
3. Eq.5, the multiplication sign must be clearer. 
4. If there is a part of calculations such as reactor diameter, height of the reactor and etc., it will be more clear. or
maybe just reference the theory. 
5. For graphs, using straight lines per point is better than to use curves. 
6. Fig. 8, about Time = 3 minutes, why the temperature of flame is lower than the water temperature. 
7. Results and discussion, compare your stove efficiency with the published literature. 
8. Fig. 13, the label of x-axis is overlapping. 
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Revision #2 

Detail Response to Editor’s and Reviewers’s Comments 

 

Dear Editor and Reviewers 

Thank you very much for handling and reviewing my manuscript. I have revised the manuscript 

entitled Producer Gas Stove: Design, Fabrication, and Evaluation of Thermal Performance 

(JKSUES-D-21-00550R1) as the Editor’s and the Reviewers’s comments and suggestions. The 

revisions are colored in Red in the Revision #2 of Revised Manuscript. Meanwhile, detail 

response to the editor’s and reviewers’s comments and suggestions are as follows:  

 

Editor comments: 

Please reply to each reviewer comments with detail response, and highlight the changes in the 

revised manuscript. 

 

Editor’s comment: 

1. Be sure that the total number of pages are maximum 10  (2column) including all figures and 

tables 

 

Response to Editor’s comment 

I reduced the total number of the pages into 10 pages (double column, single space, 11 size) 

 

Editor’s comment: 

2. also the references in text and list should be written in the journal format 

 

Response to Editor’s comment 

I have written the citation style and references list according to the journal format 

 

Editor’s comment: 

3. also include before reference list “conflict of interest statement” 

 

Response to Editor’s comment 

I have included conflict of interest statement before reference list 

Conflict of Interest Statement  

The authors declare that no conflict of interest in this manuscript 

 

Editor’s comment: 

4. To have confidence that the author's presented research is within the scope of "Journal of King 

Saud University-Engineering Sciences," their manuscript's bibliography if possible to contain a 

few papers of the journal related to the submitted paper. 

 



Response to Editor’s comment 

I have cited three related papers from Journal of King Saud University-Engineering Sciences. 

Those papers are: 

Ndukwu M.C., Horsfall I.T., Ubouh E.A., Orji F.N., Ekop I.E., Ezejiofor N.R. Review of solar-

biomass pyrolysis systems: Focus on the configuration of thermal-solar systems and reactor 

orientation. Journal of King Saud University – Engineering Sciences xxx (xxxx) xxx 

Okonkwo U.C., Onokpite E., Onokwai A.O. 2018. Comparative study of the optimal ratio of 

biogas production from various organic wastes and weeds for digester/restarted digester. 

Journal of King Saud University – Engineering Sciences 30, 123–129 

Ouda O.K.M., Raza S.A., Al-Waked R., Al-Asad J.F., Nizami A.S. 2017. Waste-to-energy 

potential in the Western Province of Saudi Arabia. Journal of King Saud University – 

Engineering Sciences 29, 212–220 

 

Editor’s comment: 

5. to be sure that your article has no grammatical mistakes, please check it with any English editing 

software or service providers. 

 

Response to Editor’s comment 

Regarding the grammatical error of the English, I have proof reading the article by professional 

proof reading providers. I included the Certificate of the Proof Reading in the last page of this 

Detail Response 

 

Reviewer #1:  

I have gone through this work. Exploring the frontier of engineering is always appreciated but it 

must be presented  clearly to see the smallest of contribution.  The following is my observations 

 

Reviewer’s comment: 

1. The English need to be checked by native English speaker  

 

Response to Reviewer’s comment 

Regarding the grammatical error of the English, I have proof reading the article by professional 

proof reading providers. I included the Certificate of the Proof Reading in the last page of this 

Detail Response 

 

Reviewer’s comment: 

2. The introduction is filled with redundancies and need to be removed.  The length should be 

reduced too. 

 

 

 



Response to Reviewer’s comment 

I have deleted the redundancies and also reduced the length of the introduction. The Introduction 

become: 

According to Jain & Sheth (2019), one-seventh of world energy demands is supplied from 

biomass resources. Biomass energy comes from waste of agriculture, forestry, industry, as well as 

solid municipal waste (MSW). Waste to energy is viable method in managing MSW and renewable 

energy utilization (Ouda et al., 2017). This low-density energy of biomass waste can be enhanced 

by converting the waste into high density energy fuel using solar-pyrolysis technology (Ndukwu 

et al,), using anaerobic fermentation digester to produces biogas (Okonkwo et al., 2018). In 

developing country, biomass waste is used directly for heating as well as for cooking purposes. 

Due to simple construction, traditional biomass stoves are widely used for cooking purposes. A 

primitive cook stove is used by primary world's population to burn biomass fuel (L'Orange et al., 

2012). On the other hand, the traditional stoves have low thermal efficiency, consumes a large 

amount of fuels, and produces high pollutant emissions (Chen et al.,  2016). Typically, primary air 

is naturally aspirated in conventional stove. Comparing between natural draft and forced draft 

configurations, Kirch et al. (2016) stated that controllable air flow at various combustion phase has 

to be used in order to achieve high efficiency and low emissions cooking stove.   

In order to encounter the problems of conventional stove, a producer gas stoves has been 

developed. Working principle of the producer gas stove is that biomass is gasified in the reactor to 

produce syngas and then the syngas is burnt in the burner of the stove to obtain producer gas flame. 

The difference of working principle between a conventional stove and a gasifier-stove is explained 

by schematic diagram in Fig. 1. In a traditional stove, excess air is supplied to the stove either 

naturally or forcedly, biomass experiences direct combustion, flue gas and heat are the product. In 

contrast, deficient air is supplied to the producer gas stove, biomass experiences gasification, 

producer gas is a product, and it combustion in the burner results the producer gas flame and heat. 

Combustion of the producer gas produces less emission than direct combustion of a solid biomass 

fuel (Hernández, et al., 2010).  

 
Fig. 1. Schematic diagram of conventional stove and producer gas stove 



 

Gasification is thermo-chemical process of converting solid fuel into combustible gas 

“producer gas”. Gasification process involves reactions of drying, pyrolysis, oxidation, and 

reduction (Basu, 2018; Khisore, 2008). Energy content in the producer gas is determined by 

composition of combustible gas (CO, H2, and CH4) which are formed during reduction process 

through Boudourd reaction (Eq. 1), Water-Gas reaction (Eq. 2), Water-Gas Shift (Eq. 3), and 

Methane reactions (Eq. 4) (Basu, 2010). The higher the composition of the combustible gas, the 

higher the energy content of the producer gas.  

C + CO2 ↔ 2CO + 172 kJ/mol  (1) 

C + H2O ↔ CO + H2 + 131 kJ/mol  (2) 

CO + H2O ↔ CO2 + H2 − 41,2 kJ/mol (3) 

C + 2H2 ↔ CH4 − 74,8kJ/mol  (4) 

Feedstock size and gasification temperature are two of various parameters that affect 

production of CO, H2, and CH4. The smaller size of the biomass having a larger heat transfer 

surface area which able to accelerate the rate of heat transfer, thus increasing the rate of releasing 

volatiles during pyrolysis process (Hernándezet et al., 2010). For the same air-fuel ratio, the rate 

of biomass consumption is higher for smaller size biomass. A large biomass tends to slow down 

the gasification process, so less producer gas is produced (Patel el at., 2014). Meanwhile, uniform 

biomass size can also affect the performance of the gasifier (Belonio & Preface, 2010). The more 

uniform the size of the biomass, the higher the efficiency of the gasifier. Since the type of biomass 

fuel varies in different geographical regions, the improved cook stoves must be compatible for 

different types of biomass fuel (Raman et al., 2013). Whereas at high gasification temperature, tar 

cracking process occurs better and heating value of the syngas improves (Liu at al., 2012). The 

heating value of syngas increases with the increase in gasification temperature because the 

percentages of gas H2 and CO in producer gas improve with the rise of the gasification temperature 

(Wang et al., 2015). Further, gasification temperature is affected by equivalence ratio. Range of 

equivalence ratio of 0.2-0.4 was found as an effective equivalence ratio for biomass gasification 

(Kaupp & Goss, 1981). Using higher equivalence ratio, oxygen availability increases that leads in 

enhancing oxidation rate. It causes more heat is released during oxidation, and results in rising 

gasification temperature (Guo et al., 2014). 

Sutar et al., (2016) developed gasifier based domestic stove having nominal capacity of 2.5 

kW. The stove has maximum efficiency nearly up to 80%. They obtained that stove’s performance 

are affected by reaction surface area and reactor temperature. Top Lit Updraft (TLUD) stove has 

been developed by Obi et al., (2019). Compared to traditional stove, the TLUD stove has better 

performance. Furthermore, to obtain the proper primary and secondary air for gasification and 

combustion, compressed air might be used and controlled using rotameter (De La Hoz et al., 2017). 

Meanwhile, Tryner et al., (2014) investigated and effect of fuel type on emission and efficiency of 

the TLUD stove. The highest measured thermal efficiency was 42%.  

Burner design plays an important role to achieve high thermal efficiency of the producer gas 

stove. The main difference between an LPG burner and a producer gas burner is that the former 



uses a high velocity jet of gas at ambient temperature whereas the latter uses a low velocity, high 

mass flow rate, buoyant jet of gas at 100-300°C (Sutar et al., 2016). Several designs of producer 

gas burner have been reported, i.e. partially aerated naturally aspirated burner (Sutar et al., 2016), 

producer gas combustor (Dattarajan et al., 2014), and producer gas premixed burner (Bhoi & 

Channiwala, 2008; Punnarapong et al., 2017). Maximum efficiency of the producer gas premixed 

burner at producer gas flow rate of 24.3 Nm//h and equivalence ratio of 0.84 (Punnarapong et al., 

2017). 

Generally, producer gas from biomass gasification has lower heating value within the range 3-

7 MJ/kg. Low heating value fuel commonly generates low flame temperature and low-intensity 

thermal field which are beneficial in reducing thermal NOx (Chanphavong & Zainal, 2019). 

However, the drawback of low heating value fuel like syngas are narrow flammability limits and 

the lack of flame stability (Uchman & Werle, 2016). Flame stability limit also depends on 

composition of the syngas fuel (Saediamiri et al., 2017). Meanwhile, thermo-diffusivity of the 

hydrogen tends to destabilize lean flames and significantly enhances the stability of the flame. Zhen 

et al., (2013) found that 5% hydrogen addition on biogas enhanced stability of the flame. The 

flammability limits of the syngas fired burner was established in the range of 40–55 (Bhoi & 

Channiwala, 2008). The peak burning rate of producer gas proved faster than those of conventional 

fuels, such as isooctane and methane (Serrano et al., 2008). 

To encounter the narrow flame stability limit of producer gas, many researches on bluff body 

have been reported so far. Kumar & Mishra (2008) investigated and effect of bluff body shape on 

LPG–H2 jet diffusion flame. They found that flame length increased with increasing lip thickness 

of the bluff body. Lip thickness of the bluff body gives positive effect on flame stability but gives 

negative effect on NOx emission.  Another investigation on bluff body shape was conducted by 

Esquiva-Dano et al. (2001). The investigation found that the tulip shape bluff body promoted an 

enlargement of the stabilization domain and emphasizes a specific region “the laminar ring flame.” 

On the other hand, the stabilization process is modified in the wake of the disk due to strong reverse 

velocities. From their work, it can be known that two parameters control the stabilization process 

of non-premixed flames, such that the gas jet to air velocity ratio and the bluff-body shape.  

 

Reviewer’s comment: 

3. The picture of the stove should replace the isometric drawing 

 

Response to Reviewer’s comment 

I have replaced the Isometric view with a photograph of the stove in Fig. 2 



  

Fig. 2. Photograph and orthogonal view of the producer gas stove (unit: mm) 

 

Reviewer’s comment: 

4. The orthographic drawing should be labeled 

 

Response to Reviewer’s comment 

The orthographic drawing has been labeled (Please, see response #3) 

 

Reviewer’s comment: 

5. A flow charts showing important design parameters that determined the component dimensions 

should be included 

 

Response to Reviewer’s comment 

I have mention the determination of the diameter and height of the reactor in Methodology, 2.1. 
Design and fabrication of the stove 

 For 1 hour operation of the stove prototype in batch mode, a 3 kg producer gasifier stove is designed 

and fabricated. Following the design calculation given by Guangul et al.2012, the gasifier is made from 

Mild Steel cylinder having a diameter of 450 mm and height of 1000 mm…………. 

 

Reviewer’s comment: 

6. The authors should remove optimization because they did not carry out any optimization or they 

can optimize the thermal efficiencies at different heating rates, time and bluff-body to choose 

the bluff body with optimum heating rate at the best time 

 

Response to Reviewer’s comment 

I have replace the optimization by investigation. The revision are: 

 

In Novelty statement 

………..to investigate an effect of bluff-body shape and…………. 

 

In Methodology 

2.3.1. Investigation an effect of the bluff-body  



In Results and Discussion 

3.1.An effect of bluff-body shape 

 

In Conclusion 

…… From investigation an effect of bluff-body, equivalence ratio, and feedstock….. 

 

Reviewer’s comment: 

7. The description of the stove is not clear. To my understanding, burner gas is produced through 

gasification of the biomass feedstock, so what is the source of heating of the reactor? 

 

Response to Reviewer’s comment 

I have added more clear regarding heat source in Introduction as 

…. Gasification process involves reactions of drying, pyrolysis, oxidation, and reduction (Basu, 

2018; Khisore, 2008). The heat is obtained from oxidation reaction. Oxidation releases heat for 

the drying, pyrolysis, and reduction…… 

 

Reviewer’s comment: 

8. If we are going to burn another feedstock to heat the reactor to produce a gas to fire the burner 

in order to cook, the authors should justify the need since this feedstock can as well be burnt 

directly to cook too 

 

Response to Reviewer’s comment 

Burning feedstock directly for heating produce more pollutant than burning producer gas from 

gasification, thus the gasification based stove is more eco-friendly than conventional stove, I have 

mention it in Introduction section  

…. Combustion of the producer gas produces less emission than direct combustion of a solid 

biomass fuel (Hernández, et al., 2010)..... 

 

Reviewer’s comment: 

9. In determining the efficiency of the system, did you consider the energy utilized in firing the 

reactor? 

 

Response to Reviewer’s comment 

Yes, I did. The thermal efficiency is defined as a ratio between flame heating rate to the water and 

energy content in the feedstock as can be seen in Eq.(6) 

𝜂 =  
𝑄

𝑚𝑓×𝐻𝐻𝑉𝑓
× 100%   (6) 

 

 

 

 



Reviewer’s comment: 

10. How did you determine the equivalent ratio 

 

Response to Reviewer’s comment 

I have added the Equation for calculating equivalence ratio in Sub-Section 2.3.2. Investigation an 

effect of equivalence ratio and feedstock 

……….Equivalence ratio is defined as a ratio between stoichiometric air-fuel ratio for 

combustion [A/F]st and actual air-fuel ratio used in gasification. The equivalence ratio is 

formulated as [Sheth & Babu, 2009]  

𝜙 =
[𝐴 𝐹⁄ ]𝑎𝑐𝑡

[𝐴 𝐹⁄ ]𝑠𝑡
                   (7) 

 

Reviewer’s comment: 

11. What informed the use of 3 kg feedstock, can the mass varied? 

 

Response to Reviewer’s comment 

The information regarding the reason of the stove capacity (3 kg) is added in section 2.1. Design 

and fabrication of the stove 

For 1 hour operation of the stove prototype in batch mode, a 3 kg producer gasifier stove 

is designed and fabricated. 

 

Reviewer’s comment: 

12. Describe how the axial temperatures are measured and why the T3  unlike T1 and T2 kept on 

increasing 

 

Response to Reviewer’s comment 

Axial temperatures of the stove are measured at three location (at 150 mm, 300 mm, and 450 mm 

above the grate) using K-type thermocouples. The data are logged into Data logger Graptech 240. 

I have explained it in Methodology, 2.3. Experimental work. 

….. K-type thermocouples are used to measured axial temperature of the stove (T1, T2, and T3), 

flame temperature (Tf), and water temperature (Tw) in WBT. The T1, T2, and T3 are measured at 

150 mm, 300 mm, and 450 mm above the grate. The data of the temperatures is logged in data 

logger Graphtec 240……….. 

 

Reviewer’s comment: 

13. Why did authors measure for only 1hr? 

 

Response to Reviewer’s comment 

For the present work, the prototype of the stove is designed having a capacity of 3 kg which is 

normally took 1 hour for gasification to be completed. Thus, the measurement is taken within 1 

hour 



Reviewer’s comment: 

14. The authors should remove all the definitions and methods of determining the defined 

parameters in the result and discussion and move them to material and methods 

 

Response to Reviewer’s comment 

I have removed the method in result and discussion into Methodology, 2.4 Data analysis 

Gasification process occurring in the reactor is figured out using profile of axial temperature 

T1, T2, and T3 at minutes of 5th, 15th, 30th, and 45th. Flame image and flame length are observed at 

15th, 30th, and 45th minute. After the flame images are obtained, the gasifier-stove is tested using 

Chinese WBT method. Heating rate and thermal efficiency are calculated using Eq. (5) and Eq. 

(6), respectively.  

 

 

Reviewer #2:  

This research article have enough novelty for publication. However, the authors should consider 

revising or adding the following: 

 

Reviewer’s comment: 

1. According to your title, you should show a photo of the stove. 

 

Response to Reviewer’s comment 

Thank you for your suggestion. I have shown the photograph of the stove in Fig.2  

  

Fig. 2. Photograph and orthogonal view of the producer gas stove (unit: mm) 

 

 

Reviewer’s comment: 

2. Fig.2, although the distance between measurement of 3 temperatures was described in the text, 

it must be shown in this figure. 

 

Response to Reviewer’s comment 

I have shown the distance in Fig 2 (Please, see response #2) 

 



Reviewer’s comment: 

3. Eq.5, the multiplication sign must be clearer. 

 

Response to Reviewer’s comment 

I have made it clearer 

𝑄 = 𝑚𝑤 × 𝑐𝑝,𝑤 × (𝑇𝑏 − 𝑇𝑖) + 𝑚𝑤,𝑣 × ℎ𝑓𝑔,𝑤     (5) 

 

Reviewer’s comment: 

4. If there is a part of calculations such as reactor diameter, height of the reactor and etc., it will 

be more clear. or maybe just reference the theory. 

 

Response to Reviewer’s comment 

The reactor diameter and height are obtained by following the design calculation by Guangul et 

al.2012. I have added this in Methdology, 2.1. Design and fabrication of the stove 

  

……….Guangul et al.2012. the gasifier is made from Mild Steel cylinder having a diameter of 

450 mm and height of 1000 mm............ 

 

Reviewer’s comment: 

5. For graphs, using straight lines per point is better than to use curves. 

 

Response to Reviewer’s comment 

I have revised the curves by straight join in plotting the graph of Fig 5, Fig. 6, Fig. 8. Fig. 9, Fig 

10, and Fig. 11 as you can be seen in the Revised Manuscript. Here the example of the revision 

 

 
Fig. 5. Temperature profile of the reactor 

  

 

Reviewer’s comment: 

6. Fig. 8, about Time = 3 minutes, why the temperature of flame is lower than the water 

temperature. 
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Response to Reviewer’s comment 

Actually the flame temperature during experimental work were higher than water temperature. 

There were burn out reading of the flame at about 2-4 minutes measurement, hence the flame 

temperature reading found error. I revised it by taken into account every 5 minute in this revision, 

thus the graphs shows the flame temperature always higher during the investigation. 

 
 

  

 
 

Fig. 8. Flame image and temperature during water boiling test 

 

  

Reviewer’s comment: 

7. Results and discussion, compare your stove efficiency with the published literature. 

 

Response to Reviewer’s comment 

Thank for the suggestion. I have added a comparison of thermal efficiency with other similar work. 

I added additional paragraph in the discussion of Fig. 13  

Comparing with similar gasifier based stovos, thermal efficiencies of the present stove is lower 

than thermal efficiency of the Top Lit Updraft (TLUD) stove reported by Tryner et al., (2014). 

They obtained the thermal efficiency of the TLUD was 42%. However, the thermal efficiencies of 

the present stove are higher than that reported by Obi et al., 2016. They reported 11.20% thermal 

efficiency of the TLUD stove fed with rice husk. 

 

Reviewer’s comment: 

8. Fig. 13, the label of x-axis is overlapping. 

 

Response to Reviewer’s comment 

I have revised the label of x-axis of the graph in Fig 13(b). The graph became: 
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Fig. 13. Thermal efficiency 
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