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Abstract:

A new apparatus is designed to increase the efficiency and save fuel in electric and gas
stoves used in kitchens. Through analyses and experiments, improvements are made to
this apparatus to utilize a larger amount of heat lost through convection and radiation,
thus saving electricity and gas fuel used in stoves. Initial and final heat values and cooking
energies is compared. A test unit is prepared for this purpose, using an electric and gas
stove, a pot with a diameter of approximately 17 cm, and a specific amount of water.
Equipment used will include a thermometer, a stopwatch, and a thermal camera. Different
diameter and thickness designs of the apparatus is created. These are incorporated heat
insulation material to facilitate heat transfer to the outside environment: radiant heat
transfer via a bright inner surface, conductive heat transfer via the insulation material,
and convective heat transfer by lowering the outer surface temperature with the insulation
material. The apparatus is designed with lower openings for air intake to improve gas
combustion and upper openings for exhaust outlet. In the experiments, the time it takes
for water in a steel pot to reach 80°C is determined for various designs of the appliance
on a natural gas stovetop, and the efficiency increases and results are shown graphically.
Lots of experiments done and the figures show for electric stove that uninsulated round
without sheet metal plates the best performance with 9 minutes obtained for electric stove.
For gas stove, with the device developed from 0.5 mm steel the temperature rises from
20°C to 80°C in 9 minutes, which is the best performance among all of the other
alternatives.

1. Introduction

issue in our daily lives have been published in
prestigious journals, these studies are not holistic but

The aim of this study is to design a new apparatus to
increase the efficiency of electric and gas stoves
used in kitchens and to save fuel. This apparatus
would reduce the amount of heat energy lost to the
environment during heating and cooking in electric
and gas stoves, thus saving natural gas or, in the case
of electric heaters, electricity. The goal is to
contribute to both the national and household
economies by saving energy spent on heating and
cooking in stoves, which constitute a significant part
of household energy consumption. There are no
existing studies on this subject in Turkish literature,
and very few in foreign literature. While some
studies investigating this neglected and important

rather fragmented. Here, an insulated apparatus is
developed to reduce, recover, and save heating
energy lost through radiation and convection in both
gas and electric stoves, and the effects of different
geometries are investigated. For this purpose,
experiments are conducted on electric and gas stoves
using an insulated ring design. To minimize the
negative impact of insulated ring-shaped apparatus
on combustion efficiency, emissions, and particulate
matter formation for gas stoves, various geometries
for combustion air inlet and exhaust outlet in the
insulated ring are tested to find the optimum design.
The combustion process, temperature distribution,
and the effect of the insulated ring-shaped apparatus
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on the thermal process are monitored using a thermal
camera.

A new apparatus is designed to increase the
efficiency and save fuel in gas and electric stoves
used in kitchens. Through analysis and experiments,
improvements are made to this apparatus to utilize a
larger amount of heat lost through convection and
radiation, thus saving electricity and gas fuel used in
stoves. Initial and final heat values and cooking
energies are compared. A test unit is prepared for
this purpose, using a natural gas stovetop in a home,
a pot with a diameter of approximately 17 cm, and
equipment such as a thermometer, stopwatch, and
thermal camera.

Different diameter and thickness designs of the
apparatus are created. These will incorporate heat
insulation material to facilitate heat transfer to the
outside environment through a bright inner surface
(radiation), conduction (by means of insulation), and
convection (by reducing the outer surface
temperature). The apparatus is designed with lower
openings for air intake to improve gas combustion
and upper openings for exhaust. In experiments, the
time it takes for water in a steel pot to reach 80 °C
and the amount of energy consumed is determined
for various designs of the appliance on a natural gas
stovetop. The efficiency improvements and results
are also shown graphically.

Kang et al. (2023) developed an apparatus using an
insulating material to increase the efficiency of
electric radiant heaters used in cooking and
experimentally and theoretically demonstrated that
10% of the heat energy transferred to the pot during
cooking could be saved [1]. The insulated ring-
shaped apparatus they developed reduced losses
through convection and radiation. However, in their
study, they did not examine the effect of insulation
thickness and type of insulation, and only studied
electric heaters, neglecting gas stoves. Cernela et al.
(2014) investigated the effect of pan thickness on
efficiency in cooking and frying and found that
thinner pans are more efficient than thicker pans,
considering heat energy transferred by radiation,
convection, and conduction for both electric and gas
ovens [2]. Joshi et al. (2022) investigated the effect
of the geometry of cooking pots on energy efficiency
and tried to find the optimum geometry for pots as a
result of their experimental and theoretical studies
[3]. Sanz-Serrano et al. (2016) attempted to
determine the energy and temperature distribution of
electric and gas cooktops using reverse modelling to
optimize their design [4]. Wang et al. (2022)
conducted experimental and theoretical studies to
increase heat transfer and thermal efficiency by
attaching fins to pots used in gas cooktops. They
investigated the effect of the number of fins and their
angle with the pot on thermal efficiency and found
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that efficiency could be increased by approximately
7% in this way [5]. Cadavid et al. (2014) investigated
the thermal efficiency of pots used in electric
cooktops and showed, using theoretical and
experimental methods, that a significant portion of
heat energy lost through radiation and convection
could be prevented and thermal efficiency could be
increased by approximately 18% by ensuring the
electric cooktop is properly insulated and designed,
and by selecting a pot with a wide base [6].

2. Material and Methods

In this project an insulated apparatus is developed
for reducing, recovering, and saving heating energy
lost through radiation and convection in both gas and
electric stoves, and the effects of different
geometries are investigated. For this purpose, an
insulated ring is designed and experiments are
conducted on both electric and gas stoves. To
minimize the negative impact of the insulated ring
apparatus on combustion efficiency, emissions, and
particle formation in gas stoves, various geometries
for combustion air inlet and exhaust outlet are tested
to find the optimum design. A test unit is prepared,
using a household gas stovetop, a pot with a diameter
of approximately 17 cm, and 1 liter of water.
Equipment used are including a thermometer, a
stopwatch, and a thermal camera.

The natural gas components announced by BOTAS
are given below. Experiments and numerical

analyses were carried out using natural gas
distributed according to these specifications.
Table 1. Properties of natural gas [7]
Component Mole %
Fraction | Distribution
Methane % 85 % 81.25
Ethane % 9 % 8.60
Propane % 1.8 % 1.72
Butane % 1.7 % 1.63
Pentane % 0.8 % 0.76
Hydrogen %0 % 0
Sulfur %0 % 0
Oxygen % 0.42 % 0.40
Carbon dioxide | % 1.5 % 1.43
Nitrogen % 4.38 % 4.21
TOTAL 104.60 100

Combustion equation for methane,
CHa+ 2 (O2+ 3.76N2) —CO + 2H,0 + 7.52N;

Energy conservation law



AEn=0-W 1)
AEn is the change in energy (kW), Q is heat (kW)
and W is work (kW) [8, 9, 10]. For internal energy
can be written that

AU=Q-W 2)
du = c,dT 3
AU = mc,(T —Typ) 4

AU is change in internal energy (kW) [11, 12]. For
heat transfer analysis conduction law is

dr

qx = _ka (5)

k is conduction constant (W/mK) and q is heat (W).

The convection law is
Q=hA (T, —T,) (6)

A is the area (m?) and h is convection constant

(W/m2K). The radiation law is

En=ecT* @)

€ emissivity and ¢ is Stefan-Boltzmann constant
(5.67x10® W/m?K#) [13, 14, 15]. Total net heat
radiation from area A is

©)

Different diameter and thickness apparatus designs
are created for testing. Heat transfer to the external
environment is facilitated by radiant heat transfer
through the bright inner surface, conduction through
the insulation material, and convection through
lowering the outer surface temperature using the
insulation material. The apparatus is designed with
lower openings for air intake and upper openings for
exhaust to improve gas combustion. Experiments are
determined how long it takes for 1 liter of water in a
steel pot to reach 80 °C on a natural gas stovetop,
using various designs of the apparatus. The
efficiency improvements and results are shown
graphically. Methods are developed to achieve
optimum geometries, insulation thicknesses, and
minimum consumption.

In our experiments bright (mirror-reflective)
stainless steel sheets, 0.5, 1 and 1.5 mm thick,
measuring 25x80 cm are used.

In Figure 1 the photograph of an experiment
showing temperature and time variations conducted
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by covering a steel pot with a circular sheet metal
plate is given.

In Figure 2 the original image of a gas stove sold on
the market is given.

Figure 1. Photograph of an experiment showing
temperature and time variations conducted by covering
a steel pot with a circular sheet metal plate.

‘e W

Figure 2. The original image of a gas stove sold on the
market.

In figure 3 the image shows a commercially
available, original gas stove with the lid attachment
removed.



surroundings after the sixth minute. The appliance
casing is not insulated and is coated with enamel on
the steel sheet. As can be seen that most of the heat
loss was happened on the steel casing. In fact, the
steel casing of the appliance should be properly
insulated from the bottom and top. In Figure 6, the
thermal camera image of the insulation around the
steel pot and its interior and exterior covered with
circular sheet metal is given. As seen in the thermal
camera images in Figures 5 and 6, before and after
the sixth minute, a significant amount of heat is lost
from the pot and the appliance's casing to the
surroundings, and the temperature of the steel sheet
rises far above the temperature of the pot and the
water.

Figure 3. The image shows a commercially available,
original gas stove with the lid attachment removed.

3. Results and Discussions

3.1. Electric Stoves Used in Kitchens

In this section the experiments have done with
electric stove used in kitchen is explained.

In Figure 4 the image of a steel pot being insulated
with sheet metal without using circular plates is
given.

Figure 5. Thermal camera image of heat loss from the
pot to the surroundings before the sixth minute.

Figure 4. The image of a steel pot being insulated with
sheet metal without using circular plates.

In Figure 5, the thermal camera image of the heat

loss from the pot to the surroundings before the sixth Figure 6. Thermal camera image of the insulation
minute is given. The figures 5 and 6 show the heat around a steel pot and its interior and exterior covered
loss from the pot and the appliance casing to the with circular sheet metal.
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Figures 7 show the temperature and time variation
when insulating a steel pot with 5 mm, 10 mm, and
15 mm thicknesses without using round sheet metal.
As seen in the figure, the temperature rises from
20°C to 80°C in 9 minutes for 5 mm sheet, 10
minutes for 10 mm sheet, and 11 minutes for 15 mm
sheet. The performance is best with 5 mm sheet
which is 10% better than the other two.

Figures 8 show the temperature and time variations
when steel pots are insulated with 5 mm, 10 mm, and
15 mm thicknesses, and the inside is covered with a
0.5 mm thick round sheet metal plate. As seen in the
figure, the temperature rises from 20°C to 80°C in
11.8 minutes with 0.5 mm steel sheet metal and 5
mm insulation, in 11.6 minutes with 0.5 mm steel
sheet metal and 10 mm insulation, and in 11.4
minutes with 0.5 mm steel sheet metal and 15 mm
insulation. The performance is best with 0.5 mm
steel sheet metal and 15 mm insulation and better the
other two about 2-3%.

— Smim insuiation (without steel)

10mm Insulation (without steel)

15mm Insulation (without steel)

TEMPERATURE (°C)

TIME (MINUTES)

Figure 7. Temperature and time variation when
insulating a steel pot with 5 mm, 10 mm, and 15 mm
thicknesses without using round sheet metal.

il and without outer layers and 10 mm

TEMPERATURE (°C)
|

TIME (MINUTES)

Figure 8. Temperature and time variations when steel
pots are insulated with 5 mm, 10 mm, and 15 mm
thicknesses, and the inside is covered with a 0.5 mm
thick round sheet metal plate.
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Figures 9, show the temperature and time variations
when steel pots are insulated with 5 mm, 10 mm, and
15 mm thicknesses, and the inside and outside are
covered with 0.5 mm thick round sheet metal. As
seen in the figures, the temperature rises from 20°C
to 80°C in 23 minutes with 5 mm insulation, 21
minutes with 10 mm insulation, and 25 minutes with
15 mm insulation. The performance is best with 0.5
mm the inner-outer side thick steel sheet on of the
insulation 10 mm insulation and better about 9-16%.

——0,5 mm Inner-outer sheet metal and 5 mm Insulatior
0,5 mm nner-outer sheet metal and 10 mm insulation

0,5 mm nner-outer sheet metal and 15 mm insulation

TEMPERATURE (°C)

TIME (MINUTES)

Figure 9. Temperature and time variations when steel
pots are insulated with 5 mm, 10 mm, and 15 mm
thicknesses, and the inside and outside are covered with
0.5 mm thick round sheet metal.

— 0,5 mm sheet metal without insulation
— 1 mm sheet metal without insulation
1,5 mm sheet metal without insulation

without sheet metal without Insulation

TEMPERATURE (°C)

TIME [MINUTES)

Figure 10. Temperature and cooking time variation
when a steel pot is not sealed and is instead covered with
uninsulated round sheet metal plates of 0.5 mm, 1 mm,
and 1.5 mm thickness.

In Figure 10, the temperature and cooking time
variation when a steel pot is not sealed and is instead
covered with uninsulated round sheet metal plates of
0.5 mm, 1 mm, and 1.5 mm thickness are given. As
seen in the figures, the temperature rises from 20°C
to 80°C in 9 minutes with not sealed, 34 minutes
with 0.5 mm sheet metal plates insulation, 12
minutes with 10 mm sheet metal plates insulation,
and 27 minutes with 15 mm sheet metal plates



insulation. The performance is best in 9 minutes with
not sealed one and better than the other three about
25-65%.

As can be seen from the figures and lots of
experiments uninsulated round without sheet metal
plates the best performance with 9 minutes obtained.
As seen in the thermal camera images in Figures 5
and 6, before and after the sixth minute, a significant
amount of heat is lost from the appliance's casing to
the surroundings, and the temperature of the steel
sheet of the electric stove rises far above the
temperature of the pot and the water at least about
50%. Electric stoves used in kitchen should be
properly insulated from the bottom and top.

3.2. Gas Stoves Used in Kitchens

In this section the experiments have done with gas
stove used in kitchen is explained.

In Figure 11, a photo showing a steel pot being
heated with the lid closed.

Figure 12. The image shows a gas stove with its heating
elements removed, without any support or balance.

In Figure 11, the image shows a gas stove with its
heating elements removed, without any support or
balance.

In Figure 12 a photo showing a steel pot being
heated with the lid closed.

In Figure 13, the temperature and time variation for
a steel pot bottom with a 1.5 cm exhaust outlet, 0.5
mm thick sheet metal, 13 cm diameter, and air inlets
of 0.8 cm, 1.6 cm, and 2.4 cm are given. As seen in
the figures, the temperature rises from 20°C to 80°C
in 18 minutes with air inlets of 0.8 cm, 21 minutes
with air inlets of 1.6 cm, and 24 minutes with air
inlets of 2.4 cm. The performance is best in 0.5 mm
thick sheet metal, 13 cm diameter with air inlets of
0.8 cm and better about 15-25% than the other two.
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Figure 12. A photo showing a steel pot being heated
with the lid closed.

1.5 cm exhaust outlet 0.5 mm sheet metal 13 cm diameter 2.4
cmalr inlet

1.5 tm exhaust outlet 0.5 mm sheet metal 13 cm diameter 1.6
cmalr Inlet

1.5 em exhaust outlet 0.5 mm sheet metal 13 cm diameter 0.8
“ cmalr Inlet

- —

TEMPERATURE (°C)

TIME (MINUTES)

Figure 13. Temperature and time variation for a steel
pot bottom with a 1.5 cm exhaust outlet, 0.5 mm thick
sheet metal, 13 cm diameter, and air inlets of 0.8 cm, 1.6
cm, and 2.4 cm.

In Figure 14, the temperature and time variation for
a steel pot bottom with a 1.5 cm exhaust outlet, 1 mm
thick sheet metal, 14 cm diameter, and air inlets of
0.8cm, 1.6 cm, and 2.4 cm are given. As seen in the
figures, the temperature rises from 20°C to 80°C in
18 minutes with air inlets of 0.8 cm, 21 minutes with
air inlets of 1.6 cm, and 24 minutes with air inlets of
2.4 cm for 14 cm diameter. The performance is best
in 0.5 mm thick sheet metal, 14 cm diameter with air
inlets of 0.8 cm and better about 15-25% than the
other two.

In Figure 15, the temperature and time variation for
a steel pot bottom with a 1.5 cm exhaust outlet, 0.1
mm thick sheet metal, 15 cm diameter, and air inlets
of 0.8 cm, 1.6 cm, and 2.4 cm are given. As seen in
the figures, the temperature rises from 20°C to 80°C



in 18 minutes with air inlets of 0.8 cm, 21 minutes
with air inlets of 1.6 cm, and 24 minutes with air
inlets of 24 cm for 15 cm diameter. The
performance is best in 0.5 mm thick sheet metal, 15
cm diameter with air inlets of 0.8 cm and better about
15-25% than the other two.

n sheet metal 14 cm diameter 0.8

cmak inlet

TEMPERATURE ("C)
|
\
\

TIME (MINUTES)

Figure 14. Temperature and time variation for a steel
pot bottom with a 1.5 cm exhaust outlet, 1 mm thick
sheet metal, 14 cm diameter, and air inlets of 0.8 cm, 1.6
cm, and 2.4 cm.

Figure 13, 14 and 15 show that the diameter of the
sheet metal has no effect on the performance and the
efficiency. However, the air inlet height is effective
on the performance and the efficiency and the best
height is found as 0.8 cm.

e 1 G o exhaust outlet 0.5 mm sheet metal 15 cm diameter 0.8

cm air inlet

| 15 cm diameter 1.6

m diameter 2.4

TEMPERATURE (“(C)

TIME (MINUTES)

Figurel5. Temperature and time variation for a steel pot
bottom with a 1.5 cm exhaust outlet, 0.5 mm thick sheet
metal, 15 cm diameter, and air inlets of 0.8 cm, 1.6 cm,

and 2.4 cm.

In Figure 16, the temperature and time variation with
a 1.5 cm exhaust outlet on the bottom of a steel pot,
a 1 mm thick sheet metal, a 13 cm diameter, and air
inlets of 0.8 cm, 1.6 cm, and 2.4 cm. are given. As
seen in the figures, the temperature rises from 20°C
to 80°C in 18 minutes with air inlets of 0.8 cm, 21
minutes with air inlets of 1.6 cm, and 23 minutes
with air inlets of 2.4 cm for 13 cm diameter. The
performance is best in with air inlets of 0.8 cm and
better about 14-20% than the other two.
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m diameter

TIME (MINUTES)

Figure 16. Temperature and time variation with a 1.5
cm exhaust outlet on the bottom of a steel pot, a 1 mm
thick sheet metal, a 13 cm diameter, and air inlets of 0.8
cm, 1.6 cm, and 2.4 cm.

m diameter 0.8 o

MPERATURE ("C)

TE

TIME (MINUTES)

Figure 17. Temperature and time variation for a steel
pot bottom with a 1.5 cm exhaust outlet, 1 mm thick
sheet metal, 14 cm diameter, and air inlets of 0.8 cm, 1.6
cm, and 2.4 cm.

In Figure 17, the temperature and time variation with
a 1.5 cm exhaust outlet on the bottom of a steel pot,
a 1 mm thick sheet metal, a 14 cm diameter, and air
inlets of 0.8 cm, 1.6 cm, and 2.4 cm. are given. As
seen in the figures, the temperature rises from 20°C
to 80°C in 21 minutes with air inlets of 0.8 cm, 22
minutes with air inlets of 1.6 cm, and 23 minutes
with air inlets of 2.4 cm for 13 cm diameter. The
performance is best in with air inlets of 0.8 cm and
better about 5-10% than the other two.

In Figure 18, the temperature and time variation with
steel pot bottom with 1.5 cm exhaust outlet, 1 mm
thick sheet metal, 15 cm diameter, 0.8 cm, 1.6 cm
and 2.4 cm air inlet, are given. As seen in the figures,
the temperature rises from 20°C to 80°C in 21
minutes with air inlets of 0.8 cm, 22 minutes with air
inlets of 1.6 cm, and 23 minutes with air inlets of 2.4
cm for 15 cm diameter. The performance is best in
with air inlets of 0.8 cm and better about 4-9% than
the other two.



— 1.5 cm exhaust outlet 1 mm sheet metal 15cm diameter 2.4 om
air inket

— 1.5 om exhaust outlet 1 mm sheet metal 15cm diameter 1.6 om
2 inlet

LS cm exhaust outlet 1 mm sheet metal 15cm diameter 0.8 am
arinlet

3 10 15 0

TIME (MINUTES)

TEMPERATURE (°C)

Figure 18. Steel pot bottom with 1.5 cm exhaust outlet, 1
mm thick sheet metal, 15 cm diameter, 0.8 cm, 1.6 cm
and 2.4 cm air inlet, temperature and time variation
depending on the situation.

Figure 16, 17 and 18 show that the diameter of the
sheet metal has no effect on the performance and the
efficiency, increasing the thickness of the sheet
metal decreases the performance. However, the air
inlet height is effective on the performance and the
efficiency and the best height is found as 0.8 cm.

In Figure 19, the thermal camera image of the
bottom side of the steel pot are given.

In Figure 20, the image of newly developed
attachments for a gas stove are given.

Figure 19. Thermal camera image of the bottom side of
the steel pot.

In Figure 21, the heating image of newly developed
gas stove attachments with the steel pot are given.

Figure 20. Image of newly developed attachments for a
gas stove.

Figure 21. Heating image of newly developed gas stove
attachments.

The device was developed from 0.5 mm shest metal

The device was developed from 1| mm sheet metal

The device was developed from LS mm sheet metal

TEMPERATURE (“C)

TIME (MINUTES)

Figure 22. Temperature and time variations of
attachments developed from 0.5 mm, 1 mm, and 1.5 mm
steel sheets to raise the temperature of a steel pot from

20°C to 80°C in the shortest possible time on a gas
stove.

In Figure 22, the temperature and time variations of
attachments developed from 0.5 mm, 1 mm, and 1.5
mm steel sheets to raise the temperature of a steel pot
from 20°C to 80°C in the shortest possible time on a
gas stove are given. As seen in the figures, the
temperature rises from 20°C to 80°C in 9 minutes



with the device developed from 0.5 mm steel, 10
minutes with the device developed from 1 mm steel,
10.4 minutes with the device developed from 1.5
mm steel. The performance is best with the device
developed from 0.5 mm steel and better about 10-
15% than the other two.

Atan

IR

TEMPERAT

Figure 23. Temperature and time variations to raise the
temperature of a steel pot from 20°C to 80°C on an
original gas stove, without lid or support, while it is in
its bare state.

In Figure 23, the temperature and time variations to
raise the temperature of a steel pot from 20°C to
80°C on an original gas stove, without lid or support,
while itis in its bare state. As seen in the figures, the
temperature rises from 20°C to 80°C in 12 minutes
on the original gas stove, in 11 minutes without a lid,
and in 9 minutes without support. It performs best
when left unsupported.

Figure 13, 14 and 15 are giving the same results that
the diameters of the sheet metal are not effective on
the performance. However, the air inlet height is
effective on the performance and the efficiency and
the best height is found as 0.8 cm and the best
thickness of the sheet metal is 0.5 cm.

Figure 16, 17 and 18 show that the diameter of the
sheet metal has no effect on the performance and the
efficiency, increasing the thickness of the sheet
metal decreases the performance. However, the air
inlet height is effective on the performance and the
efficiency and the best height is found as 0.8 cm and
the best thickness of the sheet metal is found as 0.5
cm.

Figure 22 and 23, show that using unnecessary
materials in heating and stoves decreases the
performance and the efficiency. The important part
of the energy spends for heating the pot and water
are spend for increasing the temperatures and
internal energy of the unnecessary materials and
parts of stoves. For long time heating insulation
might be useful, but the average cooking mass in a
kitchen is about 1 or 3 kg food and so that insulation
is wasting energy. On the original gas stove sold on
the market as seen in the figures, the temperature
rises from 20°C to 80°C in 12 minutes on the original
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gas stove, in 11 minutes without a lid, and in 9
minutes without support. With the device developed
from 0.5 mm steel the temperature rises from 20°C
to 80°C in 9 minutes, which is the best performance
among all of the other alternatives.

4. Conclusions

Lots of experiments done and the figures show for
electric stove that uninsulated round without sheet
metal plates the best performance with 9 minutes
obtained. As seen in the thermal camera images in
before and after the sixth minute, a significant
amount of heat is lost from the appliance’s casing to
the surroundings. The temperature of the steel sheet
of the electric stove rises far above the temperature
of the pot and the waste energy is at least about 50%.
Electric stoves used in kitchen should be properly
insulated from the bottom and top, to stop wasting
energy.

Lots of experiments done is show that the diameters
of the sheet metal are not effective on the
performance of gas stoves. However, the air inlet
height is effective on the performance and the
efficiency, and the best the air inlet height is found
as 0.8 cm and the best thickness of the sheet metal is
0.5 cm. It is seen that increasing the thickness of the
sheet metal decreases the performance of gas stoves.
Lots of experiments done are showed that using
unnecessary materials in heating and stoves
decreases the performance and the efficiency.
Important part of the energy spends for heating the
pot and water are spend for increases the
temperatures and internal energy of the unnecessary
materials and parts of gas stoves. For long time
heating insulation might be useful, but the average
cooking mass in a kitchen is about 1 or 3 kg food so
that insulation is wasting energy. On the original gas
stove sold on the market as seen in the figures, the
temperature rises from 20°C to 80°C in 12 minutes
on the original gas stove, in 11 minutes without a lid,
and in 9 minutes without support.

With the device developed from 0.5 mm steel the
temperature rises from 20°C to 80°C in 9 minutes,
which is the best performance among all of the other
alternatives. With the device developed from 0.5 mm
steel 33% of the energy spend can be saving. By
placing a magnet on the bottom of the developed
device, it can be easily moved and prevented from
tipping over. This allows for use with large pots and
pans, and the distances can be adjusted according to
the situation.
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