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ABSTRACT

Generally, syrup production requires press machine to minimise time production. This paper reports detail design and
construction of mangrove fruit press for syrup production purpose. The previous survey of syrup production in Wonorejo
Rungkut Surabaya indicated that time production took a long duration of time. We propose a new design and development
of mangrove fruit press that is able to reduce time production, therefore capacity of production in a day can be increased.
Moreover, the calculation press machine dimension to obtain optimal production capacity and time consumption. Finally,
the optimisation of fruit press yields the dimension of cross section of press is 32 cm and the power of electric motor to
drive the squeezer is 1.5 HP. Interestingly, the time production to press Mangrove fruit can be reduced time consumed in
pressing process significantly, i.e. one sixth from conventional process. Hopefully, this machine can improve the efficiency

of Mangrove syrup production.
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1. INTRODUCTION

Surabaya, the second-largest city in Indonesia after
Jakarta, has a lot of mangrove forest along east coast.
The most fruit found in the area is mangrove apple
(Sonneratia caseolaris) [1]. Notoriously, mangrove
apple cannot be consumed without any preparation.
However, this fruit can be processed into various food
products (e.g. cakes and pudding) and syrup [2].
Interestingly, syrup produced from mangrove apple, as
known as mangrove syrup, has natural substances that
contain macronutrient and various vitamin [3] that also
could be used as anti-diabetic, anti-oxidant, and anti-
cholesterol [2], [4], [5]. That is why, farmers that live
near to the east coast of Surabaya keep maintaining the
sustainability of mangrove forest. Furthermore,
harvesting the mangrove apple is completely safe for
mangrove tree. This is because harvesting activity is just
waiting fruits fall to the ground or to the net that was
previously installed under the tree [6], [7].

Syrup production requires at least 10 kg in a day for
producing 70 bottles of 360 ml syrup. The production
needs pressing pealed mangrove apple to turn out syrup.
Currently, mangrove farmers use hand muscles to
squeeze peeled fruits. Obviously, it demands a lot of

effort to complete the production process. This is
because the duration time of squeezing 10 kg mangrove
apple is 5 hours exclude the other steps of syrup
production [8]. This hard works should be reduced
significantly. Moreover, duration time of squeezing
process has to be minimised.

Actually, to reduce time consumed for squeezing can
be attain by using squeezer machine which is available
in market. However, the reason why farmers do not apply
this squeezer machine is the pressing process of
mangrove apple requires specific criteria. The criteria to
implement press machine could be noticed by the
surveying small medium enterprise of syrup mangrove.
Henceforth, we propose to design and develop a proper
electric squeezer machine to attain the shortest time
taken in squeezing process based on the survey and
further calculation. The calculation aimed to determine
the power of electric motor to drive the mechanical
squeezer. The essential components to build the squeezer
machine are electrical motor, hydraulic pump, and
mechanical squeezer. Hopefully, the squeezer machine
will be viable implemented by mangrove syrup producer
to increase the production capacity in a day.

The next sections of this paper are constructed as
follows. In Section 2, we describe methods to design and

Copyright © 2020 The Authors. Published by Atlantis PressB.V.

Thisis an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/.

282



ATLANTIS

PRESS

develop electric squeezer machine. Moreover, results of
the design and development of electric squeezer machine
is performed in Section 3. Finally, the conclusion of the
paper is concluded in Section 4.

2. METHOD

Mangrove trees in Surabaya are located near east
coast. In addition, there is tourism place in near
mangrove forest in Rungkut District. The location of our
research was in mangrove forest in Rungkut District
where the mangrove syrup producer exists. The position
of mangrove forest and the location of syrup is depicted
in Figure 2.
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Figure 1. The location of mangrove forest and syrup
production in Rungkut District [9].

The process of development of electric squeezer
machine embraces survey, calculating, design, and
construction. The detail of these steps is depicted in
Figure 1.
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Figure 2 reveals several steps to develop and
implement electric squeezer machine. Firstly, we have
investigated syrup production process to examine
requirements for developing the machine. The main
equipment of the machine is electric motor, gear box,
hydraulic pump, and squeezer machine. Next, we
determine power of the electric motor, capacity of the
hydraulic pump, and pivot diameter of electric motor and
gear box. Furthermore, 2-dimensional and 3-
dimensional design of electric squeezer are generated.
Thirdly, we build the electric squeezer machine based on
survey, calculation, and design. Finally, we perform trial
process of pressing mangrove apple by utilising electric
squeezer machine. While the machine is running, we
observe time duration of pressing process of 10 kg
mangrove apples. Obviously, all those mangrove fruits
has to be prepared prior to the pressing process [8].

3. RESULT AND DISCUSSION

According to the survey, we notice that pressing step
take the longest duration of time. This is because for
squeezing 10 kg requires 5 hours excludes time
consumed by other steps. This step also needs very hard
effort because the pressing process is performed by bare
hand (Figure 3).

Survey

Fruit squeezing process Squeezer dimension expected

|4l

Calculating and designing

Electric motor power Pivot diameter 2D and 3D design

|4l

Construction
Electric squeezer machine

|4l

Construction Figure 3. Conventional way to squeeze peeled

Squeezing time observation mangrove fruit.

Figure 2. Main steps of development of electric
squeezer machine

The survey also reveals that pressing process needs
hydraulic pump with a capacity of 15 tons. That is why
we employ hydraulic pump 20 tons to ensure the pressing
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process can be performed successfully. Next, we select
the electric motor with power of 1.5 HP (P), rotation of
7500 rpm (n,), and diameter of pivot electric motor is
3.5 cm (d,). Before we make further calculation, it is
good idea to convert the units of HP into Watts (W) [10].
By using standard conversion P in Watts can be
calculated as follows [11]

0.746 KW
1HP

P=15HP. =11KW.

This transmission power (P) is employed to drive
hydraulic pump with the expected rotation speed is
10700 rpm. Therefore, rotation speed of electric motor,
n, = 7500 rpm has to be calculation increased into
n, = 10700 rpm. Considering this case, we use gear
box to convert from n, to n, by selecting gear box pivot
with specific pivot diameter based on this. Next, we
calculate diameters of electric motor pivot and gear box
pivot.

The ratio of reduced rotation is

. mng 7500
t T, T 10700
where
i dy
Therefore,

dz = i.dl =0.7 .3.5 cm
d, =2.45cm.

Based on these calculations, we designed electric
squeezer machine to decrease duration time of squeezing
process significantly. The design is revealed in Figure 4.
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DETAIL 1
Figure 4. Electric motor pivot and gear box pivot.

Figure 4 shows the essential parts of electric squeezer
machine, i.e. electric motor, gear box, belt, and lever.
The process started from electric motor pivot. The belt
guarantees gear box also makes rotation motion.
Furthermore, gear box converts rotation motion into
oscillation motion to drive hydraulic pump. Next,
hydraulic pump lifts the piston until reach the static on
the top. The liquid resulted from squeezing process is
guided through the channel. The brief design to realise
this process is shown in Figure 5.
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Figure 5. Design of electric squeezer machine.

By using the design, we constructed the electric
squeezer machine. The pressing process performed by
this machine is completely similar as the conventional
process. The construction of electric squeezer machine is
depicted in Figure 6.

Figure 6. The electrical squeezer machine construction.

Next step, we observed the functional of the electrical
squeezer machine, particularly in time consumed in
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pressing process. Time consumed by this machine is 50
minutes to squeeze 10 kg mangrove apple, while it takes
5 hours or 300 minutes if the farmer uses conventional
process. In other words, the using of electric squeezer
machine can reduce time consumed in pressing time
significantly, i.e. from 300 minutes to 50 minutes.
Interestingly, syrup producer can increase the capacity of
syrup production in a day, from 70 bottles to at least 140
bottles a day. Hopefully, by using this machine,
mangrove farmers could attain a wide diversity of
products processed from mangrove apple.

4. CONCLUSION

In this paper, we have successfully performed the
design and the development of the electric squeezer
machine. The construction is obtained based on survey,
observation, and calculation. Based on the survey, we
have to provide hydraulic pump with capacity of 20 tons
to perform pressing process in mangrove syrup
production. Furthermore, we collect the beneficial
information to be utilised for the improvement of
pressing process. The electric squeezer machine
constructed has transmission power of 1.1 KW to drive
electric motor pivot and gear box pivot of 325 mm and
425 mm, respectively. The optimisation of fruit press
yields the dimension of cross section of press is 32 cm
and the power of electric motor to drive the squeezer is
1.5 HP. The machine is able to decrease time consumed
in pressing process significantly, i.e. one sixth from
conventional process. For instance, it can reduce time
duration from 300 minutes to 50 minutes. Moreover, the
production capacity could be increased at least to the
double, e.g. from 70 bottles to at least 140 bottles a day.
Hopefully, mangrove farmers will be able to advance
diversity of processed mangrove apple.
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