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The use of fossil and nuclear energy is at the root of global warming and the risks associated with 
nuclear accidents. This is why many researchers and scientists have started looking for ways and 
means to significantly reduce the use of these forms of energy. Thus renewable sources including 
solar, biomass etc ... have reduced the use of fossil sources. But in many cities, the use of wood for 
fuel and charcoal is behind the advance of the desert and deforestation. One way to significantly 
reduce the use of wood and the preservation of flora the use of improved stoves. These homes 
reduce the consumption of wood and charcoal in households. In Togo, the conical hearth is one of 
the best that saves coal more than 30% [1] compared to the “Malgache” stoves. In this work, we 
introduced clay into the UB conical focus to further improve its performance. The results of the 
study are interesting and allow us to conclude that the introduction of clay has saved coal at 28% 
compared to the original conical focus given the properties of the clay. Thus the extension of this 
new home in Togo and the sub-region will contribute to the reduction of greenhouse gases, reduce 
deforestation and reduce the progress of the desert in the world. 
 
 

  

  
 

 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
  

 
 

 

INTRODUCTION 
 

A cooker stove is a system in which fuel is burned to cook 
food. It represents a technology that is as old as the discovery 
of fire and the civilization of man. The earliest known foci date 
from about 400,000 BC (China) to 500,000 BC (Europe) [2]. 
The man (Homo erectus, Paleolithic inferior) lived mainly in 
caves and made fire in a circle of stones. In this ice age, the fire 
was most likely used for heating purposes. The use of fire for 
the preparation and preservation of food is only really known in 
the Middle Palaeolithic, about 100,000 BC [2]. Most people in 
developing countries use wood or charcoal as fuel for cooking. 
These types of fuels are burned in homes. The fires used in our 
countries are of different kinds. The used cooker stove is based 
on several criteria such as: customary considerations; the 
environment in which it is used. In fact, the rural population 
prefers to use wood burning fireplaces than charcoal cookers 
because of the availability of this type of fuel in these areas, 
whereas in urban areas it is rather preferred to use charcoal 
cookers do not smoke too much when used; the amount of 
meals to be cooked also determines the size of the fireplace to 
be used. It should be noted that the consumption of wood and 
charcoal damages the environment due to deforestation and 
deforestation [3, 4]. Many huge quantity of trees are cut each 
year for obtaining firewood and its transformation into 
charcoal. Awareness of this growing consumption has led to 

major projects to improve traditional cookers stove that are too 
greedy in wood and charcoal. We then tend gradually to 
households qualified as improved because of their better 
performance. The introduction of improved stoves has been 
done in two waves: 
 

The first projects are carried out in India and Indonesia in the 
1950s. In Africa, in the Sahel, they start after the great drought 
of the end of 1970. In Central America, it is after the 
earthquake in Guatemala in 1976. At these first waves, more or 
less at the initiative of Westerners, correspond massive cook 
stove with fireplace, two or three pans or pots. They are usually 
complicated, expensive or difficult to obtain compared to 
traditional local households [3]. The models of the second 
wave (1980 - 1990) are better studied and will adapt to the 
problems of wood consumption, the needs of users, producers 
and markets. This approach, better adapted to local conditions 
(materials, technical construction, etc.), is marked by a clear 
participation of specialists and grassroots organizations. The 
main types distributed then are the earthen fireplaces for a 
saucepan, without chimney, manufactured by the users (self-
construction), and the ceramic or metal fireplaces manufactured 
by craftsmen and diffused by the traditional markets and the 
projects (commercialization). Current efforts are aimed to 
liberalize the design and distribution of households while 
adapting them to the local circumstances of the regions and 
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countries of the South [5].This is how several types of 
fireplaces have been developed in several countries with 
different performances. In this article, it will improve the 
performance of the UB conical focus, which has already proved 
to be efficient compared to the other foci available in the sub
region by introducing clay inside it[6, 7]. 
 

MATERIALS AND METHOD 
 

Manufacture of the clay conical hearth: Fireplace design
 

Ceramic heart design 
 

To design the ceramic core, we used mainly: clay and a mold.
 

Clay preparation 
 

The clay used is white kaolinite collected from the University 
of Lomé. The preparation of the clay was done in three steps: 
break the clay into small pieces see in powder; add water and
knead it. 
 

Transformation of clayinto powder 
 

The collected clay is initially in large pieces. It must therefore 
turn the clay into powder in order to make it more plastic when 
adding water. To do this, we used a stone[1, 8].
 

Water addition and mixing 
 

Once the clay is crushed, the water is added by knea
plasticity paste suitable for our application is obtained. In our 
case the moisture content is 11.66% on the wet basis. This rate 
is calculated by the following formula: 
 

Rate = (Mass of the wet clay-Mass of the dry clay) / (mass of 
the wet clay) * 100 
 

The kneading is normally done using a rotating machine to 
obtain a uniform mixture but in our case, it was done by hand.
 

 

Figure 1 clay preparation steps: a) clay directly harvested at the site, b) crushed 
clay, c) clay become pulp. 

 

Presentation of the mold 
 

After preparation of the clay, we go to the molding using a 
mold. The mold used in our case is made from a sheet of 2mm 
thick and consists of three parts: 
 

The outer wall, having the shape of the conical focus, the lower 
and upper diameters of the combustion chamber are increased 
by 4cm compared to the original; 
 

An internal cone which has the same dimensions as the 
combustion chamber of the original conical hearth to give the 
conical shape to the clay paste to be introduced betwee
outer wall and the inner cone; 
 

A cylinder, which is introduced into the lower part of the mold 
to form the air intake cylinder. 
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Figure 2 components of the mold
 

Molding 
 

The previously prepared clay paste is introduced into the mold. 
Using the inner cone of the mold and a little water, we give it 
the conical shape. After this step, the product goes on drying, 
about 15 days in the shade sheltered from the wind and to avoid 
cracks. Once dry, compact and hard, we disassemble the mold 
to extract it [9,10,11,12]. 
 

Figure 3

Figure 4 product obtained at the end
 

Baking 
 

Once the product is well dried, it goes to the stage of cooking 
which consists of subjecting it to a high temperature in an oven. 
The role of cooking is to increase the 
rock. The cooking can be done either in an oven. In our case, 
we could not do cooking for lack of a suitable oven.
 

Metalfireplace design 
 

The metal part of the fireplace is designed based on a 2mm 
sheet. It has exactly the same
hearth but of larger dimensions to contain clay and insulation.
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Figure 3 molding 
 

 
 

product obtained at the end 

Once the product is well dried, it goes to the stage of cooking 
which consists of subjecting it to a high temperature in an oven. 
The role of cooking is to increase the hardness of the clay like a 
rock. The cooking can be done either in an oven. In our case, 
we could not do cooking for lack of a suitable oven. 

The metal part of the fireplace is designed based on a 2mm 
sheet. It has exactly the same shape as the original conical 
hearth but of larger dimensions to contain clay and insulation. 
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Table II 1 Dimensions of Oversized Metal Fireplace 
 

Designations Measures (cm) 
Upper diameter of the combustion chamber 38 
Lower diameter of the combustion chamber 20 
Depth of the combustion chamber 19 
Height of the upper cylinder 2 
Height of the air inlet cylinder 12 
Dimensions of the air inlet opening 10 x10 

 

 
 

Figure 5 Oversized Metal Fireplace 
 

Insertion of the ceramic core in the metal fireplace 
 

At this stage, it is about assembling the clay and the metal. 
Both parts are separated by the insulation. Insulation is a 
mixture of cement, ash and sand. Its role is to limit the loss of 
heat and also to bind the clay to the metal[13, 14, 15]. During 
assembly, the mixture of the insulation is made fluid so that its 
insertion is possible. 
 

At the end of the assembly, one thus obtains the improved 
hearth "conical with ceramic"(figure 6) that we will test with 
the focus "conical UB" in the following paragraphs. 
 

 
 

Figure 6 "conical with ceramic" hearth 
 

MATERIALS USED AND TEST CONDITIONS 
 

Marmites and fuel 
 

In Togo, frequently used pots are aluminum pans. For this 
purpose we have obtained two pans of the same size on the 

local Togolese market for testing. The fuel used is charcoal 
commonly used by households and coming from the same 
place. The moisture test of this charcoal on a wet basis is about 
10%. 
 

Measuring devices 
 

The realization of the tests carried out required a number of 
measuring devices:  
 

A thermometer for measuring temperatures,  
 

 A scale for weighing,  
 A hygrometer for humidity measurements,  
 An anemometer for measuring the wind speed,  
 A watch for the time. 

 
Table II 2 Measuring equipment used and their main 

characteristics 
 

Devices Characteristics 
Digital probe 
thermometer 

Checktemp: -30oC to 120oC 
Accuracy: 0.1oC 

Precision Digital Scale 
Worn: 30kg 

Accuracy: 0.1g 

Anemometer 
Kestrel 400,  0<V<40m/s 

Precision: 0.1m/s 
Hygrometer Kestrel 400, 

 

Food prepared during the controlled kitchen test 
 

Controlled Cooking Tests (CBT) concerned the preparation of 
white rice with short cooking time and bean preparation with 
long cooking time. In order to carry out the tests, 10 kg of rice 
and 10 kg of beans were bought from the market place. 
 

Test conditions 
 

The tests took place under a bait in the premises of the Solar 
Energy Laboratory. This bait is virtually identical to local 
cuisines. The fireplaces are laid directly on the ground and in 
the open air as the Togolese population usually does. The tests 
took place in October 2018, under a climate with high humidity 
(80% relative humidity of the air). 
 

We decided to start simultaneously the tests on two homes in 
order to be in the same test conditions to make a real 
comparison of the performance of the homes at the end. 
 

Tests performed 
 

To evaluate the characteristics of the newly designed fireplace, 
performance tests were necessary. The way of performing the 
tests has a significant influence on the results. To avoid having 
very different results from one tester to another on the same 
household, it is advisable to use a test protocol studied and 
validated by experts in the field. To this end, we used the 
protocol of the Global Alliance for Clean Cook stoves 
Foundation, a protocol that is regularly updated to reflect the 
new requirements[16]. 
 

The process includes 
 

 The Water Boiling Test (TEE) 
 The Test of Controlled Kitchen (TCC) 
 And the Kitchen Performance Test (TPC). 

 

During our study the last test is not considered because of the 
time allotted to us and its complexity. 
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Test conditions 
 

During the tests carried out, the following equipment and 
elements are taken 
 

 The pot: the aluminum pans 
 The amount of water: 3.5 L for the TEE 
 Amount of coal: 300g for TEE and 500g for CBT 
 The amount of food 
 The wind direction 

 

Our objective being to compare the performance of the new 
"conical with ceramic" fireplace model with respect to the 
original UB conical hearth, the TEE and the TCC have been 
realized on both types of hearths. 
 

In order to have meaningful results, we performed four water 
boil tests and six controlled kitchen tests, three of which were 
for cooking rice and three for cooking beans. 
 

The TEE (Water Boiling Test) or WBT (Watter Boiling Test) is 
a Sahelian methodology developed by the CILSS (Permanent 
Interstate Committee for Drought Control in the Sahel) in 1986 
[15] is a simple simulation and short procedures normally 
followed during cooking meals. It aims to measure the 
efficiency with which a household uses fuel to heat water in a 
kettle and measure the amount of emissions produced during 
cooking [16]. The measurement of emissions requiring 
complex equipment is not taken into account during our test. 
The test is done in three successive stages: the high power 
phase with cold start; the high power phase with warm start; 
and the simmering phase. 
 

This is to begin the test when the hearth is at room temperature 
with a pre-weighed batch of fuel to boil a measured amount of 
water into a standard pot. 
 

The high-power phase with warm start is conducted after the 
first phase while the fireplace is still hot. The tester also uses a 
pre-weighed batch of fuel to boil a measured amount of water 
in a standard pot. Repetition of the high power test with a hot 
focus can identify differences in performance between a home 
when it is cold and when it is hot. This is particularly important 
for fireplaces with a high thermal mass, since these cook stove 
can be kept warm in practice. [1] 
 

The simmering phase reveals the amount of fuel required to 
simmer a measured amount of water at a temperature just 
below the boiling point for 45 minutes. This step simulates the 
slow cooking of legumes or common pulses almost everywhere 
in the world. [1] 
 

The burning rate is the measure of the average amount, in 
grams, of charcoal burned per minute during the test. 
 

VC = (average burned fuel mass) / (test time) 
 

Power is a measure of how fast the fuel is burned, in Watts 
(joules per second). It is influenced by both the focus (size of 
the fuel inlet / combustion chamber) and the mode of use (fuel 
supply frequency). Overall, it is a usable measure of home heat 
production, and an indicator of how consistently the operator 
has operated the fireplace in different tests. A high or low value 
is not necessarily desirable, but is rather an indicator of the size 
of the home. 
 

The boiling time is the time in minutes that the water goes from 
its initial temperature to the local boiling temperature. It is 

determined by making the difference between the final time 
and the initial time. 
 

Teb= tf - ti 
 

Average of the mass of charcoal consumed to boil 1 liter of 
water with a temperature gradient of 75oC. It is equal to the 
amount of dry-equivalent fuel used, divided by the number of 
liters of water remaining at the end of the test. It is expressed in 
g / l. This parameter is very important for comparing two 
homes during simmering. 
 

CS = 
��

��������
* 
���

���
 

With Mcu: mass of the dry-equivalent charcoal used; 
            Mer: remaining mass of water; 
           Tini: initial water temperature. 
 

Thermal efficiency is the measure of the proportion of heat 
produced by the fuel that is transmitted directly to the water in 
the kettle. It is equal to the ratio between the quantity of energy 
supplied to the water of the kettle and the quantity of energy 
produced during the combustion of the fuel. It is expressed as a 
percentage: 
 

ET = 
���

���
*100 

With Efe: energy supplied to the water expressed in kJ, 
calculated as follows 
Efe = 4,18 * Meini * (Teb - Tini) + 2257 * (Meini -Mefin) 
 Meini: initial mass of water 
 Mefin: final water body 
 Teb: boiling temperature of water 
 Tini: initial water temperature 
 

Ecc: energy released during the combustion of charcoal 
expressed in kJ 
 

Ecc = Mcc * PCI 
 

PCI, the lower calorific value of charcoal 
 

Note: It is important to know that the protocol has an Excel 
sheet that allows us to calculate the previously listed 
parameters. And that this sheet takes into account several 
parameters in the calculations of which we have not spoken 
here especially the effect of fuel moisture on performance. 
Indeed, since the fuel contains a quantity of water, a portion of 
the energy released during combustion will be used to 
evaporate it. So to determine the amount of fuel actually 
consumed (dry equivalent), the fuel needed to evaporate this 
water should be taken into account. 
 

This test, conducted under real-life conditions, is designed to 
compare the performance of a fireplace intended to replace an 
existing fireplace mode. It consists of cooking a standard dish, 
representative of local culinary traditions. The main objectives 
of the TCC are: 
 

Compare the fuel consumed and the time needed to cook a 
meal on different homes; 
 

To determine if the home can actually cook the range of meals 
commonly prepared in the area where it is to be introduced. 
The tests focused on the cooking of short-time rice meal and 
bean meal with longer cooking time, which are commonly 
prepared meals in Togo. To better appreciate the performance 
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of homes, a series of three tests was conducted for cooking 
each type of meal. 
 

All the ingredients needed to prepare each meal are weighed. 
For both outbreaks, one kilogram of rice or beans was used for 
each test. 
 

Since the final weight must vary, only the energy needed to 
cook each kilogram of food should be evaluated in order to 
calculate the relative gain of the household. This is the final 
weight of all cooked foods; it is simply calculated by 
subtracting the weight of the empty pan from the weight of the 
pan and food once cooking is complete. Specific fuel 
consumption is the main indicator of household performance 
for CBT. It indicates the amount of fuel needed to cook a given 
amount of food. It is calculated as a simple ratio of fuel to food: 
 

CS =
���

���
*1000 

 

With 
 CS: the specific fuel consumption expressed in g / kg; 
 M_cu: mass of the fuel used expressed in g; 
 M_ac: mass of cooked food expressed in g 
It is also an important indicator of performance of the test 
focus. This is calculated as a simple clock difference: 
TC = tf - ti 
With TC: total cooking time expressed in min; 
             ti: time of the beginning of cooking; 
             tf: end of cooking time. 
 

RESULTS AND DISCUSSIONS 
 

In the previous section, we talked about two tests done to 
determine the characteristics of the hearths: the Water Boiling 
Test (TEE) and the Cooked Kitchen Test (CBT). In this 
section, we will present and analyze the results obtained 
following these tests. Tables III-1 to III-5 present the values of 
the TEE characteristic parameters such as boiling time (TE), 
burning rate (VC), thermal efficiency (ET), specific 
consumption (SC) and the firepower (PF) of the two different 
stoves. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table III 2 Summary of TEE results on the original conical focus 
 

Settings Units 
Medium high 

power 
Medium 

low power 
Overallaverage 

 
TE min 33 - 33 
VC g/min 4.12 3 3.56 
ET % 29 37 33 
CS MJ/(l.min) 0.036 0.036 0.036 
PF kW 2.1 1.61 1.85 

Table III-3 TEE results on the conic health with ceramic 
 

Settings Units Test-1 Test-2 Test-3 Test-4 Average DS CoV 
High power tests with cold start 

TE min 41 36 37 38 38 2.1 5.4% 
VC g/min 3 3 3 3 3 0.1 4.6% 
ET % 33 35 32 33 33.23 1.21% 3.6% 
CS (MJ/min.L) 0.027 0.028 0.030 0.028 0.028 0.052 6.9% 
PF kW 1.55 1.6 1.72 1.57 1.61 0.074 4.6% 

High power tests with warm start 
TE min 39 34 32 31 34 3.4 9.97% 
VC g/min 3 3 4 4 3.5 0.36 15.02 
ET % 34 36 33 33 34 1.58% 4.63% 
CS (MJ/min.L) 0.027 0.028 0.034 0.033 0.030 0.020 7% 
PF kW 1.57 1.62 1.93 1.91 1.75 0.19 10.9% 

Low power tests : simmering 
VC g/min 3 2 3 3 3 0.27 10.23 
ET % 40 41 40 46 41.8 3.12 7.46 
CS (MJ/min.L) 0.029 0.023 0.031 0.032 0.029 0.00 14.03 

 

Table III 4 Summary of results of TEE on conical healths with 
ceramic 

 

Settings Units 
Medium 

high power 
Medium low 

power 
Overall Average 

TE min 36 - 36 
VC g/min 3.25 3 3.12 
ET % 33.65 41.8 37.7 
CS (MJ/min.L) 0.029 0.029 0.029 
PF kW 1.68 1.33 1.51 

 

The following table shows the performance difference of the 
conical hearth with ceramic compared to the simple original 
conical hearth [7]. 
 

Table III 5 Difference between the performances of two 
hearths 

 

Settings Units 
Original 

conicalhearth 
Conicalhearth 
with ceramic 

Difference 
between hearth 2 
and the hearth 1 

TE min 33 36 8.3% 
VC g/min 3.56 3.12 -12% 
ET % 33 37.7 12.47% 
CS (MJ/min.L) 0.036 0.029 -19.4% 
PF kW 1.85 1.51 -18% 

 

The results presented in Tables III-1 to III-5 show that: 
 

The boiling time of the "conical with ceramic" hearth is slightly 
higher than that of the "original conical" hearth with a 
difference of 8.3%. This means that the "conical with ceramic" 
hearth is slower than the "original conical" hearth because of 
the inertia of the clay used. Indeed, during startup, the ceramic 
is heated before transmitting heat to the pot, the cost that it puts 
to heat will lengthen the boiling time; 
 

The combustion rate of the original conical hearth is greater 
than that of the ceramic conical hearth with a difference of 
12%. This difference is due to the configuration of the two 
types of cook stoves with a wider air intake for the "original 
conic", which has the disadvantage of consuming quickly its 
fuel as also showed in [17]; 
 

The thermal efficiency of the "conical with ceramic" is greater 
than that of the "original conic". The difference is 12.47%. 
That is, the "conical with ceramic" hearth loses less heat than 
the "original conic"; 
 

The specific consumption of the "original conical" hearth is 
higher than that of the "conical with ceramic" hearth with a 
difference of 19%. Which means that the "conical with 
ceramic" hearth consumes less fuel than the "original conic". A 

Table III 1 TEE Results on the Original Conical Focus 
 

Settings Units Test-1 Test-2 Test-3 Test-4 Average DS CoV 
High power tests with cold start 

TE min 35 34 37 34 35 1.6 4.5% 
VC g/min 4 4 4 4 4 0.2 4.4% 
ET % 28 31 27 28 28.5 1.7 6.3% 
CS (MJ/min.L) 0.036 0.032 0.036 0.036 0.034 0.026 5.2 
PF kW 2.05 1.87 1.98 2.06 1.99 0.09 4.4% 

High power tests with warm start 
TE min 33 29 34 26 31 4 12.9% 
VC g/min 4 4 4 5 4.25 0.7 15.02% 
ET % 30 33 27 28 29.5 2.49% 8.45% 
CS (MJ/min.L) 0.035 0.036 0.037 0.046 0.038 0.017 5.86 
PF kW 1.98 2.1 2.1 2.7 2.2 3.3 15% 

Low power tests: simmering 
VC g/min 3 3 3 3 3 0.1 2.78% 
ET % 40 42 34 32 37 3.12 7.46% 
CS (MJ/min.L) 0.037 0.036 0.035 0.035 0.036 0.00 2.89% 
PF kW 1.7 1.6 157 1.59 1.61 0.044 2.78% 
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series of three controlled kitchen tests for two types of meals 
(rice and beans) commonly cooked in Togolese households was 
conducted. The results of the characteristic parameters of each 
household for each type of meal are recorded in Tables III-6 to 
III-11.The tests carried out for the preparation of rice provided 
the results presented in Tables III-6 to III-8. 
 

Table III 6 TCC-rice results on the original conical focus 
 

Settings Units 
Test-

1 
Test-

2 
Test-

3 
Average 

Standard 
deviation 

CS (g/kg) 68 67 63 66 2 
TC min 44 34 37 38 5 

 

Table III 7 Results of TCC-rice on conical hearth with ceramic 
 

Settings Units 
Test-

1 
Test-

2 
Test-

3 
Average 

Standard 
deviation 

CS (g/kg) 65 62 63 64 4 
TC min 50 46 48 48 2 

 

Table III 8 Comparison of the performances of the TCC-rice 
of the conical focus with ceramic compared to the original 

conical focus. 
 

Settings Units 
Difference 

in % 
T-test 

95% 
confidence 

CS (g/kg) -5% -1.74 Non 
TC min 20% 3.04 Oui 

 
Table III 9 CBT-bean results on the original conical focus 

 

Settings Units Test-1 Test-2 Test-3 Average 
Standard 
deviation 

CS (g/kg) 115 128 130 124 8 
TC min 114 94 91 100 13 

 

Table III-10 TCC-bean results on conical hearth with ceramic 
 

Settings Units 
Test-

1 
Test-2 Test-3 Average 

Standard 
deviation 

CS (g/kg) 99 97 100 99 1 

TC min 128 118 120 122 5 
 

Table III-11 Comparison of the performances of the TCC-
beans of the conical focus with ceramic compared to the 

original conical focus. 
 

Settings Units Difference in % T-test 95% confidence 

CS (g/kg) -26% -5.55 Oui 

TC min 18% 2.85 Oui 

 

The analysis of the results of the TCCs is a comparison of the 
values of the characteristic parameters of the two studied foci: 
On the specific consumption: the "conical with ceramics" 
hearth realizes a saving compared to the "original conical" 
hearth of 5% for cooking rice and 26% for cooking beans. The 
low economy achieved when cooking rice is due to the short 
cooking time, which does not allow ceramic to restore the 
stored heat. On the other hand, the cooking of the bean 
provides a great saving due to its longer cooking time, the 
ceramic acts as a heat loss limiter compared to the "original 
conical" hearth and has had the necessary time to restore the 
heat stored. So the "conical with ceramic" hearth is better 
suited for the preparation of long-term meals 
 

On the cooking time: the "original conical" hearth has a shorter 
cooking time than the "original conical" hearth, a difference of 
about 20% for both cooked meals. This difference is due to the 
air inlet of the "conical with ceramic" hearth which is smaller 
than that of the "original conic"; and the thermal properties of 

the ceramic used, indeed the composition of the clay has not 
been studied. Although the cooking time is longer for the 
conical ceramic stove, the amount of charcoal saved is about 
28%. These figures indicate the high performance of the 
conical clay hearth. Improving the air intake opening will 
increase cooking speed and firepower while saving coal. These 
and other studies will further enhance this work. 
 

CONCLUSION  
 

At the end of our study on improving the UB conical focus, by 
introducing clay into its combustion chamber, we can remark 
that the results obtained are very encouraging. For both the hot 
and cold boiling test, the cone-shaped hearth has made 
enormous savings of coal compared to the original hearth. 
When beans are cooked, the saving is greater or 26% despite a 
longer cooking time. In the future, it will be a question of 
making the ceramic heart in the best conditions with different 
types of clay and baked. Also, the mixture of the clay with 
different proportions of the mica, a rock with refractory 
properties will be studied which will make it possible to obtain 
more interesting results. The study will also focus on 
determining the ideal opening for a perfect air inlet into the 
combustion chamber as well as the width of the holes to obtain 
a very economical ideal fireplace. 
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