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ABSTRACT

Usage of biomass briquettes as an elective fuel can supplant fuel oil, particularly lamp oil and gas which has been
less compelling in its excursion because of a few factors that impact it. hence, further develop the oven that capacities to
move heat from the biomass briquettes so the cooking quality is more compelling. So, this examination plans to use
coconut shell squander briquettes as fuel in an oven whose ignition chamber is changed by differing the distance across of
the aluminum chamber. the outcomes showed that the 170mm chamber measurement variety was the most unrivalled as far
as consuming time, briquette mass, and warm productivity of 99 minutes, 0.76 kg, and 39.56%, individually.

Keywords: coconut shell charcoal briquettes, calorific value, physical property, and stove efficiency.

INTRODUCTION

Energy needs are growing along with population
growth and innovative advances. Meanwhile, the size of
the accessible energy supply is limited due to consistent
use. This is due to the scarcity of energy and the reduction
in world oil costs due to its inexhaustible nature. This must
be immediately balanced with the arrangement of elective
fuel sources that are inexhaustible, abundant, and
reasonable for the wider local area. One of the abundant
sources of elective fuel comes from the biomass energy
season. Biomass is a natural waste material obtained from
green plants. Biomass comes from horticulture,
plantations. One of the wastes used comes from the
livestock area, especially coconut shell waste. Coconut
shell charcoal through the carbonization cycle is not
difficult to minimize and form and has a high calorific
value. The durability of coconut shell was used in research
because there were several previous studies, in particular
[1]looking at coconut shell charcoal with various types of
sand added ingredients which produced a calorific value of
5893.33 calories/gram. And 64.15% warm productivity.
[2] investigation of coconut shell briquettes for fuel found
the calorific value of 4949 calories/gram. [3] led the
combination of coconut husk and coconut shell with a
proportion of 20%: 60% resulting in a calorific value and
warm productivity of 5675 cal/gram and43.82%,
individually. [4] the investigation was directed at the
combination of rice husks and coconut shells with a
proportion of 50:50 resulting in a calorific value of 4966
kcal/kg. Finally, [S]directed examination of rice husks and
coconut shells with powdered paper glue resulting in a
calorific value of 4214.86 kcal/kg. Under -certain
conditions experienced, the problem that often arises is not
the use of briquette fuel, but more explicitly the biomass
briquette oven as a less than ideal heat conductor. Recall
that there are several checks before changing the oven

ignition chamber, in particular [6] directing exploration on
a biomass oven with a 180mm expansion chamber gave
warm productivity of 52.87%, [7] adjusting the oven to
create warmth effectiveness of 68%, [8] with an aluminum
chamber with a single opening line at the top, resulting in
71.03% warm prowess. [9] change of 3 heaters with
aluminum chamber expansion and up, down mesh resulted
in 65.06% warm productivity, and [10] heating adjustment
with insulin chamber expansion resulted in 57.4% warm
effectiveness.

Therefore, in this test, the modification of the
oven combustion chamber is equipped with additional
variations in the measurement of the aluminum chamber
using coconut shells. Considering no similar test using
ovens and shields manufactured using similar aluminum.

LITERATURE REVIEW

A briquette oven is a cooking tool that utilizes
briquette fuel, which is a strong material that has been
appropriately handled with or without carbonization from
coal or comparable biomass. Right now, its utilization is
natural, due to the proposal from the public authority to
check energy, it has been utilized as an elective cooking
tool that utilizations fuel without oil or gas. Sorts of
briquette oven plans available differ extraordinarily, both
fit and size. Briquette ovens are by and large made of
steel, earth or aluminum. [12]

Aluminum metal is a metal that has lightweight
properties that have a wide use. Other than being light, it
additionally enjoys different benefits, for example, great
warmth move. Aluminum was first found by Sir
Humphrey Davy in 1809 as a component, and was first
decreased by HC Oersted in 1825. Aluminum has a few
actual attributes, including having a particular gravity of
about 2.65-2.8 kg/dm3, having great electrical and warm
conductivity, protection from consumption, in certain
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materials, a liquefying point of 6580°C and a face focused
nuclear plan.

Coconut shell is one of the dynamic carbon
materials which has great quality as initiated charcoal.
Physiologically, the shell is the hardest part contrasted
with other coconut parts. The hard design is brought about
by silicate (SiO2) which is very high in the coconut shell.
10 coming up next is a synthetic synthesis that is generally
found in coconut shells. Coconut shell briquettes have a
calorific worth of 5655 cal/g, better than bagasse just as
coal and straw. [11]

MATERIAL AND METHODS

The biomass stove used is made of aluminum
with estimations of height 300mm, outside distance
across 220mm, and internal broadness 210mm.

The sort of biomass used in this examination is
coconut shell waste, with the kind of briquettes used as
wasp homes. The composition of the mixture of
coconut shell charcoal briquettes can be seen in table 1
below:

Table-1.
Mixture Composition
i Water
Sample Coconut Tapioca
P Shell (g:zl) Flour | (mD
(gram) (gram)
briquettes 850 75 75 800

Table-1 above shows that the composition of
the mixture used as fuel is a mixture of 800 grams of
coconut shell charcoal and the binding agent is 75
grams of clay and 75 grams of tapioca flour with a hot
water content of 800 ml.

The assessment system used is a preliminary
procedure by utilizing coconut shell briquettes as fuel in
an aluminum broiler with the change of adding
assortments somewhere far off across of the chamber
material as much as 5 pieces with estimations of 180
mm, 170 mm, 160 mm, 150 mm, and 140 mm.

RESULTS AND DISCUSSIONS

The examination was done as follows: making
briquettes, drying briquettes, testing approximations
and calorific qualities, and testing burning on an oven
with adjusted chamber width varieties.

Table-2. Recapitulation of calculation results.

Cylinder Diameter (mm
180 170 160 150 140
T(®) 590 510 476 463 472
Tee, (°) 396 356 358 360 352
Tpp(Minute) 90 99 90 84 61
my(kg) 0.76 | 0.76 | 0.85 0.89 0.89
Nm(%) 38.23 | 39.56 | 24.12 | 22.20 | 12.10

Symbol

In Table-2 above, it tends to be seen that the
most noteworthy biomass oven as far as cooking
effectiveness is in reality found in the 180mm width
variety, however in the entire cycle of consuming and
heating up the fire is seen more 39.96 %. Yet, in the
entire cycle of consuming and bubbling fire, what is
seen that is more predominant is the distance across of
170mm, for example, the length of the bubbling time,
the mass of the briquettes consumed, and the warm
proficiency. This can likewise be seen from a few
realistic wonders that can guarantee that the
measurement of 170mm is the awesome the other 4
varieties.

Fire Temperature, FT (°C)

w0 [

0 10 20 30 0 %0 60 0 80 ® 100
Burning Time , t (Menit)

180 MM e 170 MM e 160 mm e 150 mm 140 mm

Figure-1. History fire temperature.

Figure-1. Above can be seen that the bigger the
width of the sleeve, the higher the fire temperature up to
170mm. It very well may be seen that the most steady
and durable fire temperature is at a variety of the
170mm sleeve breadth of 510°C. Then, at that point
drops to approach encompassing temperature. Albeit
the most noteworthy fire temperature is somewhat
higher than 180mm in width.
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Figure-2. History combustion chamber temperature.

Figure-2. The more extensive the width of the
sleeve, the higher the temperature of the ignition
chamber. The most noteworthy temperature was created
at 395°C in the seventeenth moment at a sleeve breadth
of 170mm. It is seen that the expansion and reduction in
temperature will in general be shaky, just at 20 to 65
minutes is to some degree stable. Then, at that point it's
anything but some time and afterward goes down once
more. It very well may be seen that the temperature
increments and diminishes for every variety alongside

the breadth.
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Figure-3. Briquettes burning time.

Figure-3. The bigger the breadth of the sleeve,
the more drawn out the interaction of start of the
briquette fire. It tends to be seen that the pattern in this
graph is straightforwardly corresponding to the
temperature of the fire that keeps going quite a while in
the burning interaction. The most extreme time span on
chamber measurement.
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Figure 4. Mass of burnt briquettes chart.

Figure-4. The bigger the breadth of the sleeve,
the more mass is utilized in the burning interaction in
the ignition chamber. It tends to be seen that the 170mm
sleeve breadth will in general devour 0.76 kg of
briquette mass in the burning interaction. This occurs
alongside the more drawn out the start interaction and
the steady fire temperature during the burning cycle.
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Figure 5. Cooking efficiency chart.

Figure-5. The more extensive the protection
burning chamber breadth of the sleeve, the higher the
cooking effectiveness delivered. The greatest cooking
productivity is 40.67%. This is in accordance with the
length of the start time, the steady temperature of the
fire, and the mass of the briquettes that wore out in the
bubbling and consuming interaction of the briquettes.

CONCLUSIONS

In light of the consequences of exploration and
conversations that have been completed, it tends to be
reasoned that the bigger the distance across of the
sleeve alongside the higher the cooking execution of the
biomass oven, which is gotten at the variety of the
width of 170mm sleeve, is the most prevalent as far as
length of ignition time, the mass of consumed briquettes
and cooking effectiveness of each. Separately 99
minutes, 0.76 kg, and 39.56%.
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