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ABSTRACT 

 

 

 

 

A rocket stove is an efficient cooking stove that combust any organic and manmade 

biomass in a high temperature combustion chamber containing a vertical chimney 

that direct the produced heat to the cooking surface while ensuring complete 

combustion. However, poor design of rocket stove that does not combust completely 

while has low heat transfer efficiency consume large amount of biomass and produce 

low amount of heat. Apart from that, some rocket stove emits high amount of 

harmful gases which is not beneficial to user’s health and leads to air pollution. The 

objectives of this project are to design and fabricate a high efficiency rocket stove 

which has low emission rate of harmful gases to analyse the process of heat 

distribution in rocket stove. Three concept designs have been sketched and one of the 

concept designs is selected using Concept Scoring Matrix, after that design process is 

carried out using Solid Works software. Then, calculation for pot gaps is carried out 

and lastly the fabrication process. The analysis is carried out using four 

thermocouples together with thermocouple data logger as well as Pico Log data 

logging software. Thermocouples are placed underneath the pot and temperature of 

hot gases is taken. From the result, the temperature taken for the four thermocouples 

is in between 53.95°C to 65.15°C at 0 second; 382.25°C to 401.93°C at 300 second; 

448.4°C 9 to 462.94°C at 600 second; 504.26°C to 523.40°C at 900 second. These 

proved that the heat distribution is even around the opening of chimney and the 

temperature at 900 seconds which are from 504.26°C to 523.40°C show that the 

combustion is complete and thus the efficiency is high while emission is low.  
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ABSTRAK 

 

 

 

 

Rocket stove adalah dapur berkecekapan tinggi yang boleh membakar sebarang 

bahan bakar. Dapur ini mempunyai cerobong untuk membekalkan haba yang 

dihasilkan dari pembakaran ke permukaan periuk, ia juga mampu memastikan 

pembakaran yang berlaku dalam dapur ini adalah lengkap, oleh itu asap akan 

berkurang dan bahan bakar yang digunakan juga akan majadi sedikit. 

Walaubagaimanapun, terdapat dapur yang tidak mempunyai system pemindahan 

haba yang baik. Pemindahan haba yang tidak begitu baik akan menyebabkan 

berlakunya pembekalan suhu yang rendah, penggunaan bahan bakar yang banyak 

dan juga mengeluarkan asap berbahaya. Asap ini bukan sahaja menjejaskan 

kesihatan pengguna periuk, tetapi juga menyebabkan pencemaran udara. Matlamat 

projek ini adalah untuk mereka bentuk dan menghasilkan sebuah rocket stove yang 

berkemampuan tinggi dan mempunyai tahap pengeluaran asap yang rendah. Selain 

itu, analisis berkenaan pemindahan haba yang sekata juga salah satu matlamat yang 

hendak dicapai. Tiga konsep reka bentuk telah dihasilkan dan salah satu konsep telah 

dipilih melalui Concept Scoring Matrix, seterusnya konsep tersebut direka melalui 

perisian Solid Works. Seterusnya, pengiraan jurang periuk dikira dan akhirnya 

penghasilan produk. Analisasi dilakukan menggunakan thermocouple, data logger 

dan juga Pico Log data logger. Dari keputusan yang diambil, suhu yang diambil dari 

keempat-empat thermocouple adalah di antara 53.95°C sehingga 65.15°C pada saat 

ke 0; 382.25°C sehingga 401.93°C pada saat ke 300; 448.4°C 9 sehingga 462.94°C 

pada saat ke 600; 504.26°C sehingga 523.40°C pada saat ke 900. Keputusan analisasi 

menunjukkan bahawa pengedaran haba di sekitaran penghujung cerobong adalah 

sekata. Selain itu, suhu tertinggi yang diukur pada saat ke 900 adalah dari 504.26°C 

sehingga 523.40°C. Ini menunjukkan bahawa pembakaran dalam dapur lengkap, ini 

menunjukkan dapur ini mempunyai kecekapan yang tinggi dan kadar pelepasan asap 

berbahaya yang rendah.  



viii 
 

 

 

 

TABLE OF CONTENT 

 

 

CHAPTER  TITLE      PAGES 

    

DECLARATION          iii 

   ACKNOWLEDGEMENT         v 

   ABSTRACT           vi 

   TABLE OF CONTENT         viii 

   LIST OF TABLES          x 

   LIST OF FIGURES          xi 

 

 

I  INTRODUCTION 

 

1.0 Introduction          1 

1.1 Project background         2 

1.2 Problem Statement         2 

1.3 Objectives           3 

1.4 Scope of Project          3 

 

 

II  LITERATURE REVIEW 

 

2.0 Introduction          4 

2.1 Insulation           5 

2.2  Fuel Magazine          6 

2.3  Internal Chimney          8 

2.4  Pot Skirt and Pot-rest         11 

2.4.1 Pot skirt          12 

2.4.2 Pot-rest          13 



ix 
 

CHAPTER  TITLE      PAGES 

2.5 Materials           16 

 

III  METHODOLOGY 

 

3.0 Introduction          18 

3.1 Project flow          18 

3.2 Concept Generation         21 

3.3 Concept Evaluation and Selection        23 

3.4 Calculation for pot gaps         27 

3.5 Fabrication           29 

 

 

IV  RESULT AND DISCUSSION 

 

4.0 Introduction          35 

4.1 Result           35 

4.1.1 Heat Transfer         36 

4.1.2 Flame          38 

4.2 Discussion           39 

 

 

V  CONCLUSION 

 

5.1 Conclusion          41 

5.2 Recommendation          41 

 

   REFERENCES          43 

 

 

   APPENDIX           46 

  



x 
 

 

 

 

LIST OF TABLES 

 

 

 

 

NO TITLE        PAGES 

2.1 Condition of test            10 

3.1 Comparison of model features          23 

3.2 Criterion for Concept Scoring Matrix          24 

3.3  Concept Scoring Matrix           25 

3.4 Ranking             25 

4.1 Data for thermocouples           37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 
 

 

 

 

LIST OF FIGURES 

 

 

 

 

NO TITLE        PAGES 

2.1 Double-walled rocket stove           5 

2.2 Rocket stove with fuel magazine          7 

2.3 Height versus diameter           10 

2.4  Pot skirt with narrow channel           13 

2.5 Rocket stove with pot-rest above the chimney        14 

3.1 Project Outline Flowchart           20 

3.2 Concept Design 1            21 

3.3 Concept Design 2            22 

3.4 Concept Design 3            22 

3.5 Complete Design of project using Solid Works software.       26 

3.6 Orthographic design of project using Solid Works software.       26 

3.7 Small tin can with top removed          29 

3.8 A hole is cut using metal cutter          30 

3.9 A hole is cut from the side of big tin can         30 

3.10 Two small tin cans is fitted together with Araldite adhesive       31 

3.11 Small tin can is fitted on top of big tin can         31 

3.12 Small tin can is fitted horizontally to another small tin can       32 

3.13 Small tin can is fitted horizontally to another small tin can       32 

3.14 Pot rests is sticked to the top of the stove         33 

3.15 Wood ash if filled into the chamber          33 

3.16 Pot skirt on top of chimney           34 

4.1 Thermocouples and thermocouple data logger        36 

4.2 Pico Log data logging software          36 

4.3 Location of thermocouples           37 

 



xii 
 

NO TITLE        PAGES 

4.4 Temperature versus Time           38 

4.5 Side view of pot during testing          38 

4.6 Flame in rocket stove            39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.0 Introduction 

 

A rocket stove is a type of combustion stove that is highly efficient and able 

to burn most any organic material and manmade ones such as wood, cloth, charcoal, 

cardboard, manure, paper, moss and biomass briquette. It incorporates a feeding tube 

to add fuel, an air intake, a combustion chamber to burn the fuel, and a chimney to 

direct the heat that is produced. Rocket stoves have double-walled and insulation 

between the walls. A well designed rocket stove can create the higher amount of heat 

as a wood stove while using less fuel.   

 

Rocket stoves have many applications for both indoor and outdoor 

usage. Some people build large scale stove called Rocket Stove Mass Heater to keep 

their living spaces warm during the winter as they are more efficient at heating 

compared to a traditional wood burning stove, while others use smaller stoves to 

cook food or as a portable fire pit at their back yards.  Apart from that, a rocket stove 

is also is a great tool for cooking or sterilizing water in a blackout or during bug-in 

situation. So we can know that rocket Stoves are a versatile solution for cooking, 

boiling water, and producing heat.   

 

 

http://www.richsoil.com/rocket-stove-mass-heater.jsp
http://modernsurvivalblog.com/retreat-living/to-bug-in-or-to-bug-out/
http://modernsurvivalblog.com/retreat-living/to-bug-in-or-to-bug-out/
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Many people make their homemade rocket stove and there are a wide range of 

folding and collapsible rocket stoves used by ultralight backpackers and 

survivalists. Homemade rocket stove is simple to build, low cost, requires nearly no 

maintenance, and performs admirably in the field. 

 

 

1.1 Project background 

 

This project is focus on designing, fabricating and testing a homemade rocket 

stove while reducing the fuel consumption which is more economic and enhance the 

air quality while burning by reduce the amount of harmful gases emitted. To 

accomplish this project, proper research and preparation needs to be done and a few 

recommendations need to be considered. 

 

First step of this project is to looking for the idea of a well-designed rocket stove 

and turn it into a simple sketch. Then, the drawing was upgraded by drawing using 

Solid Works software. Then, the suitable materials needed need to be collected in 

order to assemble the parts to a functional homemade rocket stove. 

 

After installation process, the product needs to be run in a few tests to make sure 

it is functioning while achieving the required characteristics including high 

efficiency and low emission rates.  

 

Eventually, a conclusion can be made by stating whether this project is successful 

after the test is completed. Then, discussion regarding of the result of analysis is 

made.  

 

 

1.2 Problem statement 

 

Improvised rocket stoves are common all around the world and come in 

numerous designs and various configurations.  Their common advantage stems from 

a principle where three sides surround the fire while one side remains open. This 

facilitates combustion of the fuel and the creation of heat.  However, poor design of 
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Rocket Stove will leads to ineffective combustion that consume large amount of fuel 

which produce low amount of heat. Furthermore, many rocket stove does not 

consider the emission of harmful gas which causes the high production of carbon 

dioxide which leads to poor air quality. 

 

 

1.3 Objectives 

 

The objectives of this project are: 

i. To design and fabricate high efficiency rocket stove which has low emission 

rate of harmful gases. 

ii. To analyse the process heat distribution in rocket stove. 

 

1.4 Scope of project 

 

i. To design a homemade rocket stove which produce high amount of heat 

while consuming less fuel and emit less harmful gases by using Solid Works 

software. 

ii. To fabricate a homemade rocket stove by using various size of steel tin can. 

iii. To analyse heat distribution of fabricated rocket stove using thermocouples 

and data logger with aid of Pico Log data logging software. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

CHAPTER 2 

 

 

 

 

LITERATURE REVIEW 

 

 

 

 

2.0  Introduction 

 

There is several important stove design parameters play an important role in 

determining the efficiency of rocket stove. Firstly, the inlet diameter of stove is an 

important factor to the amount of biomass feed into the stove. Second, the height of 

chimney has a drastic impact on the heat radiation from the combustion chamber to 

the pot. Third, the gap between the top of the chimney and the bottom of the pot 

influence the rate of heat transfer to the pot. Fourth, the amount of insulation in the 

stove influence the time to heat up the stove. Finally, a skirt around the pan increased 

heat transfer around the perimeter of the pot. These factors vary efficiency from a 

baseline setup to examine their effects on stove performance. Good mixing and high 

temperature combustion, right amount of draft and drag create a clean burning and 

high efficient stove and there are some background fundamental theories of heat such 

as mass transfer and conservation of energy are applied in this particular analysis.  

 

 

2.1 Insulation 

 

A not well-designed rocket stove often has low combustion temperature as the 

body of the stove robs the heat from the combustion and cause the outer side of stove 

to be hot which is dangerous to the user, this is not only not user friendly but also



5 
 

low efficiency while the amount of smoke emitted increase. Low efficiency rocket 

stove wastes natural resources, boosts air pollution and increase the rate of 

greenhouse gas emit because the low temperature fire leads to incomplete 

combustion [1].  

 

In order to produce a high efficiency rocket stove, which reduces heat loss to the 

surroundings, a double-walled chamber rocket stove which is shown in Figure 2.1 

with insulation is used in between the chamber to insulate against heat loss while 

other uninsulated parts are used for forced convection of gases through the 

combustion chamber [2]. By insulating the chimney, a large temperature difference 

between the gases inside the chimney and those outside is created. This difference in 

temperature causes a density imbalance resulting in strong convection current or 

draft which leads to rise of hot exhaust gases in chimney, while the cooler gases 

outside the chimney fall. The whole process sucks fresh air from the atmosphere into 

the combustion chamber which supports vigorous combustion [3]. This ensures that 

all the heat produced from combustion is directed along the heat flow path, which is 

from the fire, to and around the pot we wanted to heat up, this is also known as stack 

effect.  

 

 

Figure 2.1: Double-walled rocket stove. 
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Ordinary fire pit cause wastage of energy by loses a huge amount of heat to the 

surroundings by convection as it is not insulated at all so flames burned anywhere 

but directly beneath what you are cooking, that’s the main reason why insulation is 

crucial to a rocket stove and it is best if every space within the stove is insulated 

except where hot gases are flowing close to the pot. There is a wide variety of stove 

insulator to be placed in between the double walled chamber, a low mass with heat 

resistant materials such as pumice, vermiculite, and dry wood ash is a good choice. 

This type of insulation is made up of little pockets of air that separated from other 

tiny pockets of air by a lightweight and non-conductive material. The air inside the 

insulator is unable to hold a large amount of thermal unit and heat passes very slowly 

through separated pockets of air which make them not absorbing heat and able to act 

as a very good insulator to combustion temperature of about 1000 degree Celsius.  

 

Dense things such as earth, sand, cement, water and cast iron is not a good 

insulator as they does not contain pockets of air which makes them rob heat from the 

flame which cool the fire and cause smoke [4]. This makes large amount of heat to 

transfer to the stove surface in cold start and cause wastage and reduce efficiency. 

Poor insulation material will also make the low temperature flames to lick the top of 

the riser, and soot up your pans and make the pans black. However, dense material 

such as ceramic tiles is durable when used as walls for a combustion chamber despite 

its high heat capacity which absorb large amount of heat [5]. A proper rockets stove 

with good insulator will produce extremely hot carbon-dioxide and water vapour and 

they are virtually nothing else except a very small amount of fly ash. 

 

 

2.2 Fuel Magazine 

 

Fuel magazine is an important part in rocket stove as it is related to heat transfer 

and combustion efficiency. High rate of heat transfer to the pot is the most important 

factor that will reduce fuel use in a cooking stove while high combustion efficiency 

reduces pollution but is less important when trying to save wood.  Fuel magazine is a 

short length of pipe fitted horizontally into the base of the chimney which is also the 

combustion chamber, as shown in Figure 2.2. It is a place where unburned fuel is 

placed and feed into the combustion chamber while it also protects the fire from 



7 
 

wind and creates some preheating of air when the air is pulled up the internal 

chimney. The horizontal fuel magazine is connected to the vertical internal chimney 

in the stove which employs an “L” design to control the combustion of fuel and the 

mixing of air so the fuel is slowly introduced to the combustion chamber at the 

bottom of the “L” shape design and this slow addition of fuel which helps to limit the 

rate of combustion by combusting the fuel wood only at the tips while the primary air 

reaches the wood from the below [2][6]. The fuel magazine can be vertical for 

automatic feeding or gravity feeding of fuel. There is a fuel shelves at the middle of 

the fuel magazine serves as a platform to support the fuel that is used with stove 

while the area beneath the fuel shelves acts as an air passage for air to flow directly 

into the combustion chamber to pull in as much oxygen as it needs to burn as hot as 

possible and prevent smoke and ash from being generated [7]. 

 

 

Figure 2.2: Rocket stove with fuel magazine 

 

There must be the proper ratio of fuel and air for complete combustion to occur. 

The fuel and air must mix well for a good burn to take place. High velocity and low 

volume of hot air draft entering under the fire create the perfect mixing for 

combustion which reduces emissions. The above conditions must be maintained for 

some time so efficient combustion can be completed [8]. High velocity and low 

volume of hot air draft entering under the fire create the perfect mixing for 

combustion which reduces emissions. The size of air inlet is important as it affect the 

magnitude of draft, too little draft being pulled into the combustion chamber will 

result in smoke and excess charcoal while too much air just cools the fire. Smaller 
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openings of air inlet maintains good fast draft and limit the inflow of cool air as cool 

air reduces the temperature in the combustion and decrease combustion efficiency [5].  

 

To produce the best draft or the optimum air velocity flowing into the stove, the 

fuel magazine is made to have the same cross-sectional area as the chimney of stove 

so air is warmed as it passes through a small opening into the combustion chamber as 

the velocity of draft is optimum [9]. Stove operator can check if the velocity of draft 

is suitable by observing the combustion, if a lot of charcoal is being made by the fire 

and many smoke is made, then the draft or velocity of air entering the combustion 

chamber is too low. However, it is normal for a fire to make some charcoal as the 

wood is burnt. If charcoal piles up, operator need to make sure that enough air is 

freely flowing into the combustion chamber by modifying size of the air inlet as 

bigger fire needs more air because more wood is burned per hour [10].  

 

Apart from controlling the air intake, metering fuel also makes clean burning 

easy. In a regular wood burning stove, the same thing can be accomplished by 

burning small pieces of dry wood and form a grate out of the firewood by making the 

sticks burning close together to heat each other and keep the temperatures high. The 

pattern for the stick in fuel magazine should be stick, air, stick, air, with spaces 

between the sticks so the air can flow through the sticks into the fire and remain the 

draft which give the tips of wood sufficient oxygen to combust. Air that passes above 

the sticks is not good for combustion because it is colder and it can cool the fire 

[9][11].  

 

 

2.3 Internal Chimney 

 

At the end of the fuel magazine, which is the place where wood is burned has 

a vertical cylinder located above it named internal chimney. Internal chimney is 

usually insulated and the extension of the combustion chamber and the function of 

chimney is to provide the required draft to facilitate combustion, drawn the smoke 

through flame and gives smoke, air, and fire a place to combine for the sake of lower 

emission. Combustion chamber serves as a pathway for primary air, and serves a 
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second purpose of pre-heating the air as it flows along the fuel magazine to the way 

to the fire [12].  

 

The insulated short chimney placed above the combustion chamber should be 

an enclosed space that is about three times taller than its’ wide and made of heat 

resistant insulative materials so flames and smoke will be forced to mix in the 

chimney and combust to burn up the harmful smoke. A tall combustion chamber 

chimney, with height to width ratio of 3:1 or higher for the height, will reduce more 

smoke, but a lower chimney will make the hotter gases more easily to be transferred 

to the pot as the speed of air drawn into fire is increased to help the fire to burn at 

higher temperature while taller combustion chamber chimney can develop too much 

draft and bring in extra cold air that will decrease heat transfer [10]. Basically, taller 

chimney has increase combustion efficiency but reduce heat transfer efficiency as 

emissions per wood burned go down and emissions made to cook go up. Hence, a 

suitable height of internal chimney is needed to compromise in between combustion 

efficiency and heat transfer efficiency. 

 

Since efficiency is essentially the most important factor in designing a stove. 

A suitable arrangement should be chosen to maximize the percent of heat released 

from the wood to the cooking pot. Aprovecho Research Centre has carried out a test 

named Global Modeling and Testing of Rocket Stove Operating Variations to find 

the best ratio of height to diameter. The conditions for the test are shown in Table 2.1 

and the result of three tests per stove shows that smaller inlets and shorter chimneys 

are more efficient which shown in Figure 2.3 [13].  
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Table 2.1: Conditions of test 

Inlet diameter of stove 

(inches) 

Chimney Heights (inches) Size of wood used (inches 

squared) 

3.0 6.0 ½” X ½” 

9.0 

12.0 

4.5 6.0 ½” X 1” 

9.0 

12.0 

6.0 6.0 1” X 1” 

9.0 

12.0 

 

 

Figure 2.3: Height versus Diameter 

 

Figure 2.3 shown that stove with 6” chimney height achieve highest 

efficiency when the diameter is 3” while inlet diameter of 6” and 4.5” has a slightly 

lower efficiency; stove with 9” chimney height has highest efficiency when inlet 

diameter is 4.5” while inlet diameter of 3” has similar efficiency to it; stove with 12” 

chimney height obtained highest efficiency when inlet diameter is 3”. This show that 

medium size rocket stove with 6” and 9” chimney height is better to have ratio of 

chimney height to air inlet diameter for about 1:2 or 1:3 while taller 12” need a 

chimney height to air inlet diameter of 1:4 [13]. 
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As mention in subtitle 2.2, maintaining constant cross sectional area 

throughout the stove is crucial to provide good draft throughout the stove by 

maintaining unrestricted airflow. The draft is formed when hot fumes within the 

stove cause a pressure increase inside it  and cause the hot fumes to climb up the 

chimney by its’ natural behaviour until the fumes reach the pot gaps and leave it to 

release the pressure produced. A proper draft is required as air does not carry much 

energy so many of air need to go through the stove in order to accomplish the 

combustion task. Commercial stoves require bigger air inlets, combustion chamber, 

and chimneys for bigger fires as it require more air. As a general rule, a door into the 

stove with a square opening of twelve centimetres per side and equally sized 

chimney and tunnels in the stove will result in a fire suited to family cooking and this 

size is equivalent to 144 cubic centimetres of fuel magazine [5][14]. To convert it to 

a round shape inlet, equation of area of round shape is used which is: 

A = 𝜋r
2                              

(2.1)

                 
 

The calculations are as below: 

 

Area = 𝜋r
2    

Area  = 144 cubic centimetres 

144  =
 𝜋r

2
 

r  =√
144

 π
 

= 6.77 centimetres 

 

 

2.4 Pot Skirt and Pot-rest 

 

Efficiency was at the bottom of the priority list. Completing combustion has very 

little effect on stove efficiency as the limiting factor for efficiency is heat transfer 

from the flame to the pot we want to heat. The most effective ways to increase 

efficiency are methods that incorporate heat transfer principles by getting the heat 

created from the fire to the pot by forcing the hot flue gases to contact the pot at a 

greater surface [15]. There are several ways to increases convection heat transfer, 

which the hot flue gases scraping the surface of pot should be very hot, the surface 
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area of the heat exchanger or known as pot should be as large as possible and lastly 

the velocity of the hot flue gases should be high as faster flow over the surface of the 

cooking pot disturbs the stagnant boundary layer of air that shows effective heating.  

 

Narrowing the gap increases heat transfer efficiency as smaller gap decrease the 

flow of air through the stove. However, the size of the gap must therefore be in 

relation to the firepower. As more wood is burned per minute, more air is needed to 

support both the combustion and the necessary flow to avoid back drafting into the 

room. On the other hand, larger channel gaps will sustain a large fire but unnecessary 

amounts of heat will be lost due to poor heat transfer. Some parts such as skirts and 

proper pot support gap play its important role [5]. 

 

 

2.4.1 Pot skirt 

 

Pot skirt is a tube, usually made of sheet steel and is as high as the pot that 

surrounds a pot to leaving a narrow gap of approximately 1/4" between the skirt and 

the pot in order to make the hot flue gases to direct to pot surface, the picture of pot 

skirt is shown in Figure 2.4. The skirt gap is usually equal to the cross sectional area 

of the chimney [16]. The design of pot skirt further improves efficiency by 

increasing the temperature of the flame that contacts the pot and keeps the cooking 

vessel in contact with the hot flowing gases over the large surface area by creating a 

narrow channel which forces hot air and gas to flow along the bottom and sides of 

the pot.  
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Figure 2.4: Pot skirt with narrow channel 

 

The gaps between the pot and the pot need to be small so the speed of hot flue 

gases increases to bring more heat energy to the pot. This is an effective technique 

for improving fuel efficiency in a stove as heat is not efficiently transferred to the pot 

if the hot flue gases have too much space between the pot and the sides of the stove 

as hot flue gases will flow past the pot in big spaces and leads to loss of heat to the 

surrounding without cooking the food in pot [10]. The pot skirt also functions as a 

shield to force the emission gases to pass close to the pot that receive heat. Although 

the pot skirt will limit the rocket stove to one size of pot, but the pot skirt is very 

effective by forcing hot fire air to flow along the bottom and sides of the cooking pot 

[17]. If possible, the pot skirt can be made to follow the particular shape of the pot 

we are going to use for that stove to prevent the hot gases from warming the escaping 

air. 

 

 

2.4.2 Pot-rest 

 

Pot-rests is a holder on the top of chimney that hold cooking vessel in its position 

while create a channel below the pot and the chimney which is also known as pot gap, 

its’ picture is shown in Figure 2.5. Pot-rest ensure a complete combustion of the 

carbon monoxide by creating strong convection airflow to force the fast moving 

gases to punch through a boundary layer of still air that which create more turbulence 

within the chamber insuring a more efficient combustion [18]. Combustion is then 
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improved and less dangerous smokes emitted when pot-rest is made. It can save up to 

40 % of biomass compared to traditional charcoal stoves and reduce toxic 

emissions.  A gap should be allowed where ideally fresh secondary air can be 

directed above the charcoal. This reduces emissions and increases fuel efficiency. 

 

 

Figure 2.5: Rocket stove with pot-rest above the chimney 

 

No pot-rests will causes high emissions of potentially lethal carbon monoxide 

and wastes a lot of fuel, as carbon monoxide is unburnt fuel with a high energy value. 

The inability to regulate the air supply and turn down the heat during the simmer-

phase also leads to unnecessary waste of fuel.  It has pot-rests creating a small gap 

between the charcoal and the pot, to allow some of the produced carbon-monoxide to 

burn off. A gap should be allowed where ideally fresh secondary air can be directed 

above the charcoal to ensure a complete combustion of the carbon monoxide. This 

reduces emissions and increases fuel efficiency. 

 

Again, same cross sectional should be made around the cooking stove to ensure 

sufficient draft for good combustion while resulting in channel gaps that increase 

heat transfer efficiency. This means that all the tunnels which include the gap 

surround the cooking utensil are the same size while having different shapes. The 

gap between the skirt and the pot as well as the top of chimney and pot is known as 
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the pot gap. The pot gap calculation is crucial to the performance of the stove in 

terms of heat efficiency optimum draft through the stove. A small pot gap which is 

less than a centimetre forces hot flue gases to scrape against the sides of the pot  

greatly increases heat transfer.  

 

The suitable height of the gap under the pot needed to be calculated in order to 

maintain a constant cross sectional area under the pot. This gap will vary as you 

move from the centre of the combustion chamber out to the edge of the pot. The 

needed gap at the edge of the combustion chamber and at the edge of the pot is 

calculated in the following steps [5].  

 

i. Determine the area of the combustion chamber, Ac. The area is calculated 

using the formula of area of round shape for cylindrical combustion chamber : 

 

Ac =  rc

    2.2 

where 3.14 , and rc is the radius of combustion chamber 

 

ii. At the top side of the insulated chimney above the fire, the gasses turn and 

follow the bottom of the pot. To determine the needed gap at the edge of the 

combustion chamber, find the circumference of the area that the hot gasses 

will pass through. To do this measure the length from the centre of the 

combustion chamber outlet to the farthest edge, rc. Determine the 

circumference associated with this distance. This is 

Cc =2 rc     2.3 

 

iii. Next, divide Area of combustion chamber, Ac from Equation 2.2 by 

circumference of combustion chamber, Cc from Equation 2.3 to get needed 

gap between the bottom of the pot and the top edge of the combustion 

chamber, Gc.  

Gc=A/ Cc    2.4
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iv. Measure the circumference of the pot, Cp, This is the distance all the way 

around the pot. It is determined by the diameter, rp. 

Cp =2 rp  

   2.5 

 

v.  Divide the cross sectional area, Ac from Equation 2.2 by circumference of 

the pot, Cp from Equation 2.5 to calculate the optimal gap at the edge of the 

pot, Gp. 

Gp = Ac / Cp    2.6

 

 

2.5 Materials 

 

Regardless of the material composition of rocket stoves, the body of an improved 

stove provides a thermal mass that will conduct and store energy from the fire that 

might otherwise be transferred to the cook pot.  Energy conduction into the stove 

body accounts for 14‐42% of total input energy, which is the main place that stove 

energy is lose [19].  Thus, selecting a proper material and insulate the stove body 

from the stove interior while reducing the overall mass of the stove can minimizes 

the amount of energy lost to the stove body.  

 

The material properties relevant to stove design are thermal conductivity, and 

specific heat.  Thermal conductivity defines as the ability of a material to transfer 

energy through thermal diffusion. Under steady state conditions, thick, dense stove 

bodies has low thermal conductivity and high specific heat which will conduct less 

energy from a fire than a thinner, less conductive body.   Specific heat or heat 

capacity is the ability of a material to store thermal energy and is typically 

proportional to density of material, specific heat capacity is calculated by multiplying 

the density of a material by its ability to store heat [11]. The key to high energy 

storage is to be able to raise the material to the maximum amount of 

temperature. However, it is unlikely this will compensate for the large amount of 

energy absorbed while the body warms.  It is therefore advisable to use thin, low 

density materials in stove construction [19]. 
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Thermal efficiency is dependent on the mass of the stove. Lightweight metal stoves 

prove to be thermally more efficient as lower mass will heat up much more quickly, 

especially during the cold start phase while heavy materials are thermally less 

efficient during the cold start phase because high mass stove body will absorb a huge 

amount of heat that could have initially gone into the cooking process to heat up the 

pot, but due to retained heat and during the hot start phase, they exhibit higher 

efficiency as these materials will assist the cooking process when the pot is cooler 

than the stove body after the cooking process [6][16]. When starting a cold stove 

made of heavy materials, the heavy materials warm up very slowly. It does not make 

sense to heat up a very heavy stove when the cook wants to cook only a little of food 

[10]. Those heavy, dense earthen material like mud, sand, and clay are high in 

thermal mass, they are locally available, cheap, seldom requires specialized tools or 

complex construction processes and able to last for long time because they do not 

burn out under the intense heat from the fire [5]. Earthen materials are not ideal for 

improved stove construction due to their high heat capacity but simple modifications 

to the material mixtures by mixing various types of material such as pearlite and 

vermiculite with them can improve their mechanical and thermal properties, and 

make them a more suitable option for stove construction [20]. 

 

The Rocket stove principles encourage high temperatures in the combustion chamber 

which the flame can produce very high temperatures in the combustion chamber that 

made of metal. Stainless steel is preferable since high temperature gases would not 

vaporize some harmful metals from the surface of stainless steel. However, even 

stainless steel, can be degraded and destroyed after years of usage. Apart from 

stainless steel, there is metal alloy for rocket stove which posse corrosion resistant 

and increases highly durable in the extreme conditions [2]. Others materials such as 

cast iron although longer lasting, but are expensive. Aluminium is not recommended 

because it’s designed for low temperature applications but it would not be a problem 

if it is used for short–term usage. Earthen materials can be used instead of metals for 

longer usage despite its’ high heat capacity which reduce efficiency 

 

 



 
 

 

 

 

CHAPTER 3 

 

 

 

 

METHODOLOGY 

 

 

 

 

3.0 Introduction 

 

Methodology shows the flow of project from the beginning until this project is 

accomplished. Next, there are a few concept designs of rocket stove with different 

features and functions. Concept Scoring Matrix is then used to choose the best design, 

the highest score is selected to be the design for this project and that particular design 

is then transferred to drawing using Solid Work software. Afterwards, calculation for 

pot gaps which are the gap in between the chimney and bottom of pot as well as the 

gap between pot skirt and side of pot. Then, the product is fabricated based on the 

calculated pot gaps and others described criteria. 

 

 

3.1 Project flow 

 

Before the project commence, the first thing we have to do is to determine the 

problem statement, objective of project and the scope of study. When there is 

problem statement, there will be something for us to overcome and this provides us 

the objectives for the project. Then the scope of study is found to achieve the 

selected objectives. After these three components is obtained, literature review was 

carried out. 
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After carried out analysis in literature review, the project was proceed to concept 

designing process where three different design of products was sketched and one of 

the best design is chosen by using concept scoring matrix. After the preferred design 

is selected, the specific design was drawn into Solid Work Software. Afterwards, the 

product is fabricated based on the selected design and analysis regarding of heat 

transfer is carried out after the fabrication process, the whole process is summarise in 

Figure 3.1. 
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Figure 3.1: Project Outline Flowchart 
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3.2 Concept Generation 

 

There are three concept designs of rocket stove in this project where each design 

is designed to include features that are distinctive in terms of design. 

 

Figure 3.2: Concept Design 1 

 

The first concept design of rocket stove as shown in Figure 3.2 has a fuel 

magazine which provides an air intake below the fuel shelf to supply fresh primary 

air to the combustion. Moreover, there is a pot rest at the edge of stove body where 

hot gases are able to pass through in between of the cooking vessel and top of 

chimney while it can hold many different types of cooking utensils. 
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Figure 3.3: Concept Design 2 

 

Figure 3.3 shows the second design of rocket stoves, it uses a door instead of 

fuel magazine to reduce heat loss by radiation through the opening. However, this 

design eliminates the air inlet under the flame which is not beneficial for combustion 

efficiency. Next, a grate is placed on the top of chimney to support wide variety of 

pot. There is insulation in double–walled chamber to decrease amount of heat loss. 

 

Figure 3.4: Concept Design 3 



23 
 

 

As shown in Figure 3.4 which is the third concept design, the design posse a 

fuel magazine with an air inlet, same as the first design. Next, the chamber is double-

walled and there is insulation in between the wall for better heat transfer. There is a 

pot rest to support the cooking vessel, but it is located in between the double-wall 

which is different from the first design. At the edge of the stove body, there is a pot 

skirt that makes the hot flue gasses to flow pass the wall of the pot which increases 

heat transfer efficiency. However, this type of pot skirt limit the size of pot as the pot 

cannot be too big as it is unable to fit in the skirt and it also cannot be too small as 

the pot gap will be too big which reduce heat transfer efficiency. 

 

Each of the concept design has some similar and different concept features 

from each other. Table 3.1 compare all of the design models and showcase their 

features and characteristics.  

 

Table 3.1: Comparison of model features 

 Design 1 Design 2 Design 3 

Fuel Magazine with air intake Available Not available Available 

Door Not available Available Not available 

Insulation Not available Available Available 

Pot Rest Available Not available Available 

Pot Grate Not available Available Not available 

Pot Skirt Not available Not available Available 

Pot Limitation No No Yes 

 

 

3.3 Concept Evaluation and Selection  

 

Concept selection is a process to evaluate the design concept to be evaluated in 

terms of strengths and weaknesses to determine which of the final design is most 

suitable and is chosen to proceed to the next phase. The evaluation would be in terms 

of the categories can be seen in the conceptual design of product design will be. The 

criteria for the concept scoring are shown in Table 3.2 and the weight factor is given for 

each criteria based on what is desired. For concept scoring matrix as shown in Table 3.3, 

the total score of a specific concept design is computed from the total weighted score and 
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weighted score is calculated using Equation 3.1 Where the rating is given from a range 

of 1 to 5 based on its’ performance on specific criteria. 

   

Weighted score = Weight factor/100 × rating   (3.1) 

 

 

Table 3.2: Criterion for Concept Scoring Matrix 

 

Criteria Description Weight Factor (%) 

Heat Transfer Efficiency 

High heat transfer 

efficiency transfer all the 

heat to the cooking vessel 

we want to heat 

25 

Combustion Efficiency 

High combust efficiency 

burns the biomass to 

highest temperature and 

reduce harmful gases 

25 

Safety Feature Insulation to make the 

stove body cool 
20 

No limitation to cooking 

utensil 

Various diameter of 

cooking utensils can be 

used for the stove 

20 

Ease to build Not require complicated 

installation 
5 

Cost Use recycled material and 

reduce buying cost 
5 
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Table 3.3: Concept Scoring Matrix 

 

 
Design 

1 2 3 

Selection 

Criteria 

Weight 

factor 
Rating 

Weighted 

Score 
Rating 

Weighted 

Score 
Rating 

Weighted 

Score 

Heat 

Transfer 

Efficiency 

25 3 0.75 1 0.25 5 1.25 

Combustion 

Efficiency 
25 5 1.25 2 0.50 5 1.25 

Safety 

Feature 
20 1 0.20 5 1.00 5 1.00 

No 

limitation 

to cooking 

utensil 

20 5 1.00 5 1.00 1 0.2 

Ease to 

build 
5 3 0.15 3 0.15 1 0.05 

Cost 5 5 0.25 5 0.25 5 0.25 

Total Score   3.60  3.15  4.00 

 

Table 3.4: Ranking 

 

 
Design 

1 2 3 

Total Score 3.60 3.15 4.00 

Ranking 2 3 1 

 

 

Table 3.4 shows the best design by observing the total score where the 

highest score is the best and is ranked first. The process of concept selection is then 

proceed to design process by using Solid Works software. Solid Works software was 

chosen to make the actual design of this project. The complete design is shown in 

Figure 3.5 and Figure 3.6. 
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Figure 3.5: Complete Design of project using Solid Works software. 

 

 

Figure 3.6: Orthographic design of project using Solid Works software. 
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3.4 Calculation for pot gaps 

 

Rocket stoves are designed to maintain constant cross-sectional area throughout 

the path of airflow in a stove. The same cross sectional area in stove provide proper 

air circulation and improve heat transfer to those surfaces in direct contact with the 

hot gasses by increasing the flow velocities at these surfaces. By optimizing the 

shape of the top side of the stove with aid of pot rest and pot gap to maintain constant 

cross-sectional flow, the amount of heat transferred to the food can be increased and 

thus increase heat transfer efficiency. [21] The equal area of cross sectional area is 

maintained by the correct height of the gap under the pot and the gap in between the 

edge of the pot skirt and the edge of the pot.  

 

In this project, a pot with diameter of 15.5centimeter and height of 7.8centimeter 

is used for this rocket stove and hence the gaps for pot which are the gap in between 

the pot and top of chimney and the gap in between the side of pot and pot skirt are 

calculated based on this pot. 

 

For this stove, the radius of combustion chamber, rc is 3.7 centimeter. The area 

of the combustion chamber, Ac is determined using Equation 2.2 which is: 

Ac  =  rc
 





 centimeter


Then, circumference of combustion chamber, Cc is determined using 

equation 2.3 which is 

Cc  = 2 rc   

= 2

 centimeter
 

 

The needed gap between the bottom of the pot and the top edge of the 

combustion chamber, Gc is computed using Equation 2.4 which is  

Gc = Ac / Cc
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cm

/cm



centimeter 

For this design, the radius of pot used, rp is 7.75centimeter while 

circumference of the pot, Cp is calculated using Equation 2.5 which is: 

Cp  =2 rp 

= 2

centimeter     

The optimal gap at the edge of the pot, Gp is found by using Equation 2.6, 

which is:,  

Gp  = Ac / Cp

 

cm

/cm 

= 0.8832 centimeter   



Optimal gap between the bottom of the pot and the top edge of the 

combustion chamber, Gc=1.85 centimeter, hence the pot rest is designed to have a 

height of 1.85centimeter. 

 

Optimal gap at the edge of the pot, Gp = 0.8832centimeter, thus the pot skirt 

is made to surrounded the body of stove leaving a gap of about 1centimeter in 

between the pot skirt and the pot. The actual gap at the edge of the pot, Gp is 

calculated using Equation 3.2. 

 

Gp actual = [Diameter of outer body – Diameter of pot – 2(Thickness of pot skirt)]/2    

(3.2) 

The calculation is shown as below: 

 

Gp actual  = [17.8cm – 15.5cm – (0.2cm)]/2 

= 1.05cm  

which is not too far away from 0.8832 centimeter 
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3.5 Fabrication 

 

i. The top side and bottom side of two small tin cans and only the top side of a 

small tin can were removed. The removal process is started by punching a 

hole on the surface we want to remove by using hole maker, then a metal 

cutter is used to cut along the edge of the tin can from the hole that has been 

made and the process is shown in Figure 3.7. 

Figure 3.7: Small tin can with top removed 

 

ii. A hole with diameter of 7.4 centimeter which is the diameter of a small tin 

can is made on the centre of top side of big steel tin can. A marker pen is used 

to make a circle mark by placing a small tin can and draw the circle around 

the tin can. Afterwards, the round hole is made by punching using hole maker 

and cut along the marked line by using metal cutter as shown in Figure 3.8. 
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Figure 3.8: A hole is cut using metal cutter 

 

iii. A hole with diameter 7.4centimeter which is equal to the diameter of a small 

tin can is made on the side of the big tin can and a small tin can that only the 

top side is removed. The process is begun by putting a small tin can on the 

place we want to make a hole and the edge of the tin can is marked using 

marker pen. Then, the hole is made by cutting along the marked round shape 

by metal cutter as shown in Figure 3.9 after punching a hole by using hole 

maker. 

 

Figure 3.9: A hole is cut from the side of big tin can 

iv. A metal sheet with dimension of 7.4 centimeter × 11.0 centimeter is cut from 

a small tin can after the top side and bottom side of the can is removed and it 

is flattened. 
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v. Pot skirt is made by cutting a metal sheet to the dimension of 60.0 centimeter 

× 8.5 centimeter. 

vi. A small tin can where its’ top and bottom are opened and the small tin can 

with round hole of 7.8 diameter on the side is fitted top to bottom by pushing 

them together after Araldite adhesive is applied on the contact point as shown 

in Figure 3.10. 

 

Figure 3.10: Two small tin cans is fitted together with Araldite adhesive 

 

vii. The top side of the two small tin cans that fitted together is then fitted to the 

round hole on the top side of the big tin can after Araldite adhesive is applied 

to the contact point as shown in Figure 3.11. 

 

Figure 3.11: Small tin can is fitted on top of big tin can 
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viii. A small tin can with its’ top and bottom side opened is fitted horizontally as 

shown in Figure 3.12 through the holes of both big tin can and small tin can 

and their contact points is applied with Araldite adhesive. 

 

Figure 3.12: Small tin can is fitted horizontally to another small tin can 

 

ix. The metal sheet of 7.4 centimeter × 11.0 centimeter is fitted on the centre of 

the horizontal tin can that was fitted through the big tin can and small tin can 

as shown in Figure 3.13 and their contact point s is applied with Araldite 

adhesive. 

 

 Figure 3.13: Metal sheet is fitted into the horizontal tin can  
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x. Four pot rests is made from metal sheet and is shaped to a height of 1.85 

centimeter which is the optimal height of gap between the bottom of the pot 

and the top edge of the combustion chamber. Afterwards, four of them are 

glued on the top surface of big tin can opposite to each other with an angle of 

90° between one and another by using Araldite adhesive as shown in Figure 

3.14. 

 

Figure 3.14: Pot rests is sticked to the top of the stove 

 

xi. The filtered wood ash is filled into the space in between the big tin can and 

small tin can as shown in Figure 3.15. 

 

Figure 3.15: Wood ash if filled into the chamber 
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xii. The prepared pot skirt is bent along the top side of big tin can with height of 

1.5 centimeter stick to the big tin can as shown in Figure 3.16 after applied 

suitable amount of Araldite adhesive. 

 

Figure 3.16: Pot skirt on top of chimney 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

CHAPTER 4 

 

 

 

 

RESULT AND DISCUSSION 

 

 

 

 

4.0 Introduction  

 

There are lots of way to evaluate and compare the performance of cooking 

stoves to test the efficiency using various test procedures. However, there are several 

definitions of efficiency, relating to different aspects of stove operation. The first one 

is combustion efficiency, which is ratio of heat energy released by the fire to 

chemical energy in the fuel and high combustion efficiency reduce smoke and 

harmful emissions that. Another type of efficiency that reduces the use of fuel is heat 

transfer efficiency, which is the ratio of energy entering the pot to the energy in the 

flame. The efficiency of a rocket stove can be seen overall, which is the ratio of 

energy in the pot to energy in the fuel and it is also the product of all type of 

efficiency [22]. Despite there are many types of efficiency terms, heat transfer 

consider as a critical issue in stove design as combustion efficiency is already as a 

reasonable level [23]. 

 

 

4.1 Result 

 

The result of the test is shown by two aspects which are by heat transfer and flame. 

Thermocouples is used to view the result in terms of heat transfer while for flame, 

the result is taken by observation using naked eyes. 
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4.1.1 Heat transfer  

 

Thermocouples and thermocouple data logger together with Pico Log data 

logging software is used to measure the heat distribution around the pot gap in 

between the chimney and bottom of pot. The picture of thermocouples and 

thermocouple data logger as well as Pico Log data logging software are shown in 

Figure 4.1 and Figure 4.2 respectively. 

 

 

Figure 4.1: Thermocouples and thermocouple data logger 

 

 

Figure 4.2: Pico Log data logging software 

 

Pot skirt of the fabricated rocket stove is drilled 90° to each other to make 

four holes in order to make way for thermocouples to enter the area that the 
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temperature to be taken. The hole is made to leave a gap of about 1 millimetre above 

the top of stove. Afterwards, four thermocouples are inserted to the holes that have 

been made as shown in Figure 4.3.  

 

Figure 4.3: Location of thermocouples 

 

Pico Log data logging software is opened after thermocouples are connected 

to data logger and data logger is linked to a laptop. The sampling interval is set to 

300 seconds which is equivalent to 5 minutes and the software is set to stop taking 

data after 3 samples were taken. The software is started right after the wood in rocket 

stove was lightened. The data obtained is shown in Table 4.1 while a graph of 

temperature versus time is plotted as shown in Figure 4.4. 

 

Table 4.1: Data for thermocouples 

Time (sec) Channel 1 (°C) Channel 2 (°C) Channel 3 (°C) Channel 4 (°C) 

0 53.95 65.15 59.82 62.79 

300 395.68 382.25 401.93 398.27 

600 448.49 461.82 462.94 458.48 

900 523.40 518.39 504.26 510.53 
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Figure 4.4: Temperature versus Time 

 

 

4.1.2 Flame 

 

In this test, the smoke emitted only can be seen in the cold start phase, which 

is the early phase of combustion. After several minutes of combustion, there is no 

visible smoke seen flowing out in between the pot and the pot skirt which is shown 

in Figure 4.5. Moreover, long flame is seen in the combustion chamber as shown in 

Figure 4.6 
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Figure 4.5: Side view of pot during testing 

 

 

Figure 4.6: Flame in rocket stove 

 

 

4.2 Discussion 

 

The data obtained shows that the measured temperature increase rapidly in 

the first 300 seconds and the rate of temperature increase reduce after the time of 

combustion exceed 300 seconds. This is because the body of stove absorb some heat 

form the combustion and some heat from flame is used to raise the temperature of an 

area on the wood surface to some depth into the wood. Moreover, the heat also boils 

and evaporates the water in the wood when the wood’s surface temperature 

approaches 100°C [24].  

 

There are some different in temperature for each of the four thermocouples at 

certain time of combustion. However, the heat can be considers distributed equally 

beneath the pot as the range of temperature is not too big. The small difference in 

measured temperature is due to the uneven cross sectional area of the hot gases path 

as there is little difference in height of four different pot rest which disturb the flow 

of hot flue gases. Moreover, the other reason that leads to unequal temperature of 

four different points is natural convection of air. 
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The shape of the flame is determined by the way the reaction propagates from 

hot burned gases into cooler unburned gases. Furthermore, the flame propagate along 

the chimney until the chimney outlet as the velocity of gas as the wall is zero, thus 

heat transfer to the pipe prevents the flow from propagating into the pipe, so the 

flame is stabilized in the chimney by the effects of diffusion and heat transfer. The 

height of the flame depends on the velocity of gases which low velocities gases 

produce short flames while higher velocities produce longer flames. Increase the 

velocity of the air helps the fire burn hotter and helps to improve the mixing of fuel 

and air and helps the fire burn cleaner to reduce harmful emissions [25]. The fire in 

the test shows a long flame which means the velocity of gases flow into the stove is 

high, hence the amount of air being sucked into the stove is sufficient. 

 

When combustion of wood is not complete, products of incomplete 

combustion which include harmful gases such as carbon dioxide, carbon monoxide, 

smoke, nitrogen oxide, elemental soot are produced. If wood is heated to 650°C and 

sufficient oxygen is provided to mix with the volatile gases, complete combustion 

will occur and produce no smoke but only carbon dioxide, water vapour and heat as 

smoke is wasted energy and is formed when volatile gases is not combust completely 

[26]. Data obtained in the test show a maximum temperature of more than 500°C. 

However, about 70% of energy input from combustion is lost to the environment in 

rocket stove during combustion. Some losses quantified in energy lost such as in 

combustion gases, convection and radiation losses from the stove, convection and 

radiation losses from the pan, energy stored in the stove, and energy stored in the pan 

as the energy input from the wood will not equal to the energy transferred to the 

water, which in other words is 100% efficiency [13]. So, we can estimate that the 

temperature of flame inside the combustion chamber is higher than 650°C which is 

combust completely and produce no visible smoke as small amount of harmful gases. 

 

 



 
 

 

 

 

CHAPTER 5 

 

 

 

 

CONCLUSION 

 

 

 

 

5.1 CONCLUSION 

 

In conclusion, the project is accomplished and the fabricated rocket stove has 

achieved the requested requirement which is high efficiency while produce low 

amount of harmful gases. All of the objectives of this project are achieved. From the 

testing, we know that the heat distribution is equal which shows that the heat transfer 

efficiency is good. Next, the combustion temperature can be estimated from the 

measured temperature to achieve complete combustion which the biomass is burnt 

completely and thus amount of harmful gases is a few. Moreover, no visible smoke 

which is carbon dioxide is seen flowing out from the stove. Progress is carried out 

following the flowchart and the testing is also carried out using thermocouples to 

obtain temperature data. 

 

 

5.2 RECOMMENDATION 

 

There are several recommendation can be taken to improve the rocket stove. 

First, thicker material can be used for combustion chamber as thicker material last 

longer than thinner material. The next recommendation is the material used is switch 

to stainless steel as stainless steel poses better resistance to high temperature flame. 

However, all of these recommendations require some budget to implement.
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The other recommendation regarding of the testing is sample temperature of 

combustion can be taken to observe is the temperature achieved required level. 

Moreover, heat flow sensor software can be used to get a better view on how the heat 

is transfer from the flame to the cooking utensil. 
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APPENDIX 

 

Description 
Week 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Briefing about project               

Planning project flow               

Searching materials for study and 

reference 
              

Searching the methods for 

selecting suitable room ventilator 
              

Determining the size of 

ventilator by using both methods 
              

Calculate theoretical power 

supplied by PV panels 
              

Modify the electrical circuit of 

sola room ventilator 
              

Report writing               

Final submission               

 


