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ABSTRACT

Fuel sources derived from oil palm plants are abundant but have not been optimally utilized by the community.
This study aims to show the performance efficiency of cheap fuel fruitless (Brondolan) using people's stoves
as fuel substitutes for kerosene, coal, and Liquid Petroleum Gas (LPG). This study uses a quantitative
observation method. The types of fuel and stove materials used include (1) conventional kerosene-fired stoves,
(2) conventional LPG-fired stoves, (3) gasified biomass stoves fueled with palm fruit, (a) large stove size
(Prime Brand), and (b) small stove size (People's Stove Brand). The research procedure is measured by heating
5 liters of water from room temperature to boiling (100°C). The results show that fruitless is more efficient
than gasoline, coal, and LPG is more efficient. Based on trials, heat 5 liters of water to a boil at Rp. 200,
Gasoline Rp. 1,650, and LPG Rp. 381. The government's role is to provide socialization and policies in
applying alternative materials with lozenges to reduce the use of gasoline and LPG. Unrefined fuel can be an
alternative material for household scale stoves.
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INTRODUCTION

Palm oil is one of the plantation crop
commodities with the largest land area and
production in Indonesia compared to other
plantation crops. Based on data from the Central
Statistics Agency, the total area of oil palm
plantations in Indonesia is 14,959,579 ha, with
details of the area of large state plantations
reaching 617,501 ha, the area of Large Private
Plantations reaching 7,942,336 ha and the area of
community plantations reaching 6,035,742 ha [1].
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Data shows that fuel sources derived from palm oil
are abundant [2]. Palm oil is a vegetable source for
many food and non-food purposes, such as energy,
feed, chemicals, and detergents [3].

The fuel source referred to here is dried
fruitless (brondolan) palm, which comes from the
drying of sunlight or by wind. Fruitless can become
a biogas provider that benefits the community [4].
Fuel sources determine the benefits of the
alternatives [5]. But the current conditions in the
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field are still many people who have not been able
to utilize the fruitless into fuel, so in general, the
Indonesian people still use a lot of fossil fuel
energy in the form of kerosene, coal, and also LPG
because it is considered more practical [6], [7].

Fossil fuel reserves are decreasing, and it is
becoming a serious challenge to direct the search
for alternative fuel sources [8]. The utilization of
fossil-derived fuels shows its disadvantages.
Increasing energy demand and dwindling fossil
fuel sources have called for exploring new energy
sources [9], [10]. Renewable energy resources are
considered good alternatives to fossil fuels [11].
The increasingly limited availability of natural
resources is due to the fact that they are not
renewable and can damage the environment
(Rayner, 2020). On the other hand, the purchase
price at the consumer level fluctuates along with
the movement of crude oil prices on the world

MATERIALS AND METHODS

Research Design

This study uses quantitative and descriptive
observation methods, namely calculating each
observation data in detail to become primary data
and explained based on the values obtained. The
research was carried out in September 2020 at the
Machinery Lab at the Akademi Komunitas
Perkebunan Yogyakarta, and this research
compared the performance of three types of stoves
with different types of fuel materials.

Types of Fuel Material

The types of fuel and stove materials used
include (1) conventional kerosene-fired stoves, (2)
conventional LPG-fired stoves, (3) gasified
biomass stoves fueled with palm fruit, (a) large
stove size (Prime Brand), and (b) small stove size
(People's Stove Brand).

Procedure

The room temperature was measured using
a room thermometer, and the water temperature in
a S-liter pot was measured using a stem
thermometer immersed in a position 5 cm high
from the bottom of the pot. Measure the length of

market. It has a direct impact on increasing selling
prices in the market.

So, energy sources are needed to replace
fossil fuels, especially cooking. Oil palm waste
shows potential as an alternative biomass fuel
source [13]. Alternative fuels are expected to be
easily available, cheap, and environmentally
friendly. Biomass that is abundant and easy to
obtain will be a good source of energy [14]. Using
cooking utensils (stoves) that have low costs and
are easy and practical to operate can make
maximum use of these alternative fuels [15]. Thus,
cheap and easy fuel alternatives can reduce public
expenditure. So that people can be a little more
frugal and save for their family lives [16]. This
study aims to provide a picture of the performance
efficiency of cheap fuel fruitless using people's
stoves as fuel substitutes for kerosene, coal, and
Liquid Petroleum Gas (LPG).

time needed to heat water using a digital clock. The
efficiency of fuel use is evaluated by measuring the
fuel consumed on each stove after heating 5 liters
of raw water, starting at room temperature and
ending after reaching a temperature of 100°C.

Conventional stoves are fueled with
kerosene, and a measuring cup measures kerosene
consumption. On LPG-fueled stoves,
measurements of used LPG gas are carried out
using digital scales. Meanwhile, digital scales are
used to measure the lumps to be burned in
measuring the fuel consumed on gasified biomass
stoves.

Analysis Data

Qualitative  descriptive data  analysis
techniques are used to collect, process, analyze,
and present data descriptively. This technique
presents the data as graphs based on the
calculations obtained. Qualitative descriptive
analysis techniques explain related variable
measurement phenomena that can not only be
measured by numerical data.
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RESULTS AND DISCUSSION
Time needs

Comparative analysis between conventional
and biomass stoves' fuel performance obtained

good results. The fuel type affects the flame and the

time the flame is used [17]. The average time of
generating Heat from cold start and hot start can be

seen in Figure 1.
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(using COLD START and HOT START)

25
20

MINUTE
o v

20
17
14
15 10
10
B =

Gasoline LPG
FUELTYPE

Prime Bio Stove

m COLD START m HOT START

Fig 1. Average heat generation time from a cold start and hot start

Based on Figure 1, the stove with LPG fuel, once
ignited, immediately gets a big fire at 0 minutes,
both at the cold start and hot start, because LPG
contains propane gas, which has a wave of 1 cm,
which can grab sparks quickly [18], [19]. The stove
with gasoline fuel (kerosene) in the cold start mode
experiment to get the room temperature to 100°C
takes 5 minutes, and in hot start mode only takes 3
minutes. Biomass stove with Fruitless palm, on
prime type biomass stove to get the room

Fuel Requirements
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temperature to 100°C takes 14 minutes in cold start
mode, and then in the hot start mode takes 10
minutes. Biomass stoves with folk stove type to get
the room temperature to 100°C take 20 minutes in
cold start mode and 17 minutes in hot start mode.
In hot start mode, the average temperature of the
stove is 80-90°C [20], so when it is lit, it will get a
big fire [21]. The type of stove used affects the

results produced by the biomass stove [22].

The difference in the fuel used impacts the



final value based on the uniformity of results. The

results for the fuel used to boil 5 liters of water can

be seen in Figure 2.
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Fig 2. Fuel Needs

Based on Figure 2, the fuel requirement for
boiling 5-liters of water is converted into Rupiah
(Rp) to calculate how many rupiahs are needed in
each stove model. Stove with gasoline fuel in cold
start mode costs Rp. 1650.00/ 5-liters of boiling
water. While in Hot start mode, it costs Rp.
1,483.00/ 5 liters of boiling water. Using an LPG
stove in cold start mode costs Rp. 381.00/ 5 liters
of boiling water, while in hot start mode, it costs
Rp. 362.00 5-liters of boiling water. Prime brand
biomass stoves, both in the cold and hot start
modes, cost Rp. 250.00 / 5-liters of boiling water.
Biomass stoves, which are made of people's stoves
in the cold start and hot start modes, cost Rp.
200.00 / 5-liters of water.

Using biomass stoves, prime brands, and
people's stove brands results in the lowest rupiah

value compared to conventional stoves. Biomass

stoves with the People's Stove brand have a lower
Rupiah value than other biomass stoves. It is shown
that fruitless palms are very efficiently used by the
community for cooking in the kitchen [15], [23].
Biomass Stoves with low-cost Rp. 200.00/ 5-liters
of boiling water and the low price of loose lollipops
can even be obtained free of charge by palm oil
farmers. Oil palm waste has a high potential to be
an alternative energy source [24]. So people do not
need to spend more money and energy to get
biomass stove fuel. Fruitless palms can be a new
alternative energy source for alternative materials
for community-scale stoves. Oil palm waste is an
alternative energy source for the community and
allows for the development of local plantation

areas [25].

Biomass Stove Furnace Measurement

The two brands of biomass stoves with the lowest
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cost were observed by measuring the stoves. The Meanwhile, the Prime stove requires more energy

small stove is 19.6 cm2, so it has a better effective to conduct the gasification process in its large
fire time than the Prime stove, which has a larger furnace [26]. Pictures of the diameter of the
stove size of 78.5 cm2. Small furnaces require less biomass stove can be seen in Figure 3.

energy to achieve effective gasification.

(b)

Fig 3. (a) "PRIME" Biomass Gasification Stove, (b) Small Stove Gasified Biomass Stove for People's Stove

Efficient Use of Biomass Stove Fuel water from room temperature to 100°C. The results
The Prime Stove and the People's Stove have of calculating the fuel requirements for large and
relatively the same time to boil water. But they small biomass stoves can be seen in Figure 5.

have different fuel requirements to burn 5-liters of

FUEL CONSUMED BY OPERATING TIME
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Fig 4. The Magnitude of Gasification Biomass Furnace Against Boiling Time
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Figure 4 shows the effective time, which is
relatively the same, but the amount of fuel used
differs. The People's Stove uses as much as 200
grams of fruitless, while the Prime Stove requires
250 grams of fruitless to get the effective boiling
time relatively the same at the Cold Start and Hot
Start prefixes. The type of furnace will affect the
amount of loose materials used. Fruitless that are

not used and will become weeds can be used as an

energy source for biomass stoves. Fruitless that is
not quoted and sold will impact the growth of palm
oil. So, that fruitless can be used as a source of new
energy. Unused palm oil can be an effective

alternative energy [27].

Effective Flame of Biomass Stove
The effective flame on the large and small-

size biomass stoves can be observed in Figure 5.
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Fig S. Effective Flame on Large and Small Size Biomass Stoves (Minutes)

Figure 5 shows the results of the most
effective and fuel-efficient flame using the same
fuel type (fruitless) as a small stove. The smaller
size of the furnace uses a number of loose fruit at
Rp. 200.00/ 5 liters of water, the stove can burn for
60 minutes in cold start mode. Meanwhile, the
stove can burn for 56 minutes in hot start mode.
Then, when compared with a large-size stove in
cold start mode using the same fuel at Rp. 200.00 /
5 liters of water, the stove can burn for 51 minutes.
Meanwhile, it can light up for 50 minutes in hot
start mode because different furnaces influence
fuel performance [28], [29].

Indonesian people can never be separated

from needing a stove [30]; [17]. A furnace is one
of the family's primary needs, and it can answer the
problems that exist in society. Loose-fired stoves
have made a solution for the community, especially
in the oil palm plantation environment. Efficient
use of biomass resources can replace old biomass
stoves, and policies using exergy are needed to
increase sustainability [31]. Renewable energy
resources are becoming more attractive for
development and planting through long-term
energy [32]. The role of oil in sustainable nutrition
must be considered beyond pure nutritional facts
such as local resources, health, employment, and
socio-economic development [33].
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CONCLUSION

Using a biomass stove with loose fuel has
better efficiency than using a furnace with gasoline
and LPG fuel. The efficiency of using fruitless
palm as a substitute for household stoves has the
lowest cost. A comparison of the performance of
using conventional stoves with biomass stoves
makes loose fruit an alternative fuel that helps the
community. The stove is one of the household
appliances that is needed for the cooking process.
The most efficient flame is obtained by a small
stove-size biomass stove with a fuel volume of 200
gr with the Hot Start prefix. Fruitless material can
be used as an alternative for household stoves to
replace gasoline and LPG. Unrefined fuel can be an
alternative material for household scale stoves. The
government's role is to provide socialization and

policies in applying alternative materials with
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