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ABSTRACT

This plan is used to create working design drawings for the construction of a reliable, durable, safe,
and effective livestock dung smelter machine, as well as to get the performance test results and economic
analysis of the dung smelter. There are three different ways to phrase the issue in relation to the three planning
goals. The design of a livestock manure crusher machine is done in stages, including task planning and
explanation, product idea planning, and design. Technical examination examines torque, power generated by
the shaft, and frame design. Due to the design of a manure smelter with SOP sizes of P 107 cm, L 27 ¢cm, and
H 124 cm, an electric motor with a power capacity of 900 to 1300 watts is intended to be used for the propulsion
of the animal dung crushing machine. The machine must be able to produce 300 kg per hour of driving source
DC electric motor, which is equivalent to 1 horsepower. engines' power The transmission system, which uses
a V-belt and a driving shaft with a diameter of 3 cm, is what powers the engine. The 2.0 mm thick plate used
in the frame construction rotates at 1400 RPM and is formed of 6 mm canal iron and tubes.
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Introduction

Indonesia as an agricultural country where most of the population works in agriculture where the success
of the farmers will support food security in Indonesia [1]. Agriculture in Indonesia in this case plays a very
important role in helping the government to meet food needs for the entire population in Indonesia. Food in
Indonesia includes commodities such as rice, corn, soybeans and others [2]. Rice as a producer of rice is one
type of food plant which is the staple food for Indonesian people. Based on data from the Central Statistics
Agency, household consumption of rice is 20,685,619 tons or around 77.5 kg per capita per year. So that it can
be said that rice is still the most important staple food for the people of Indonesia, this condition is of course
the main staple food for the government to continue to strive to meet national food needs.

Adequacy of national food needs can be considered as a condition of national food security, but there
are several problems in the agricultural sector, especially in terms of fertilizer supply. Fertilizer is a major
problem in agriculture, due to farmers' dependence on chemical fertilizers. The continuous use of chemical
fertilizers can damage soil conditions, causing the soil to harden and lose its porosity. Meanwhile, using non-
subsidized chemical fertilizers is too expensive, not comparable to the yields obtained. The development of
technology in agriculture has made Indonesian farmers begin to learn to know manufacture and use of fertilizers
using organic materials. Sources of organic materials can be in the form of green manure, compost and manure.
One type of organic fertilizer that can be developed or made by farmers easily is fertilizer that utilizes kohe
goat manure as an alternative substitute for chemical fertilizers [3], [4].

This is supported by the availability of livestock manure in Indonesia. Goat livestock is one of the
livestock that is in great demand by people in Indonesia, especially people in villages. Adult goats are capable
of producing as much as 0.5 kg of excrement per day, which can become a problem in the long term if not
handled properly. There are various ways to deal with goat manure, one of which is to use the waste as manure
which can benefit farmers to supply nutrients for plants and improve the physical and chemical properties of
the soil [5], [6]. Goat manure is an organic waste that comes from the rest of the digestive process of goat food,
this goat manure is different from cow manure or other animals, goat manure has a hard texture so that if it is
used as plant fertilizer by sprinkling it directly, the results are less effective and It takes a long time for the
manure to decompose[7], [8].

Goat manure has a hard skin geometry. However, this waste can be utilized as an effective fertilizer for
soil and plants [9]. Based on the urgency of the importance of processing goat dung waste that can be used as
fertilizer for soil and plants. Thus a goat manure processing tool is needed, namely a goat manure grinding
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machine, The implication of the benefits of the design of a goat manure grinding machine is to crush the hard
skin geometry so that the application to soil and plants is more effective [10]. The need for goat manure
crushing machines/equipments is currently one of the appropriate tools or technologies that are urgently needed
in the animal husbandry and agriculture fields, in the processing of livestock manure into powder as alternative
manure [11]. This crushing tool itself is a development of agricultural tools that cannot be separated from the
development of science and technology, one of which is in the field of engineering [12]-[14]. Scientific
technology in the field of engineering in the design of goat manure crushing equipment includes processing
technology, supporting tools and the use of supporting materials in agriculture[15]. Appropriate technology in
the manufacture of crushers that are applied to dry goat manure/kohe [16], [17]. This study aims to design an
animal manure melting machine that uses a 1 HP DC electric motor drive using a V-Belt. Animal manure is an
organic waste that often requires special handling to avoid environmental pollution. In this study, the design
of a melting machine that can convert animal waste into safer materials and can be used as organic fertilizer
by farmers, taking into account low cost, simple and not many tool components so that it can support the
productivity of farmers in processing waste into fertilizer [18]-[22].

Research Methods
Product concept design

The goal of product concept design is to produce as many alternative product concepts as possible. The
concept of the product to be produced on a schematic or in the form of a sketch (sketelons). Basically all the
design concepts for a product meet the specifications required in the product engineering phase. In designing
the final concept of a product, it is necessary to evaluate the results of the product concept design for one of
the best products to be developed and innovated in the third phase, namely the product design phase or the
phase of giving shape to product design.

Product design consists of several concept steps, but in essence there are phases of alternative solutions
in the form of schemes or sketches which are further developed to produce a product or technical object whose
shape, material and dimensions are determined. If there is more than one alternative solution, a better final
solution must also be determined through a better solution evaluation process. The best opinion is expressed in
the form of a general arrangement drawing.

Drawing phases and product manufacturing specifications
Component arrangement drawings, product arrangement drawings and specifications containing
information that cannot be contained in a drawing

Results and Discussion

Making Labor Estimates
Make estimates of labor and time needed to achieve goals

Table 1. Estimated manpower and time required

Work Power Time

Design simple elements and components to modify from One designer One week
existing products

Make technical specifications One designer One week
Create a product concept | One designer One week
Create a product concept I11 One designer One week
Create a product concept I11 One designer One week
Create a product concept IV One designer One week
Create a product concept V One designer One week
Determine the best concept by using a decision-making matrix One designer One week
Calculation of machine elements One designer One week
Create design drawings using Autocad One designer One week
Product manufacture One designer One week

Create A Function Block Diagram

In a livestock manure crusher that will be designed for this task, the input energy uses electrical energy
which is then in the smelting machine the livestock manure is transformed to a shaft with a v-belt transmission
so that it is able to move the knife inside the tube to crush animal manure in one process times.
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Figure 1. Block the function of a livestock manure crusher machine
Tool Design Block Diagram
In this livestock manure melting machine there is one energy input with an electric motor source which
is transmitted by the pulley and v-belt which is then continued to the shaft so that the livestock manure is
melted in the tube, so that the animal manure is smooth and evenly distributed with maximum.

Input Material

Input Energy Energy Transfer »  Style Multiplication
A
Output
A
Product

Figure 2. A block diagram of a livestock manure smelting machine

Tabel 2. Morphology matrix of livestock manure smelting machines
Matrix parameters

Install With Hand One Hand A.1
Two Hands A.2
With Tools Shovel B.1
Pouch B.2
Activate 2
C.1 Switch
Energize Connect On/Off Button C.2
Manual D.1
Activate Automatic D.2
Change Energy Electricity Dc Motor E.1
Diesel Engine E.2
Mechanic GearF. 1

F.2 Rotating Axle

Style Multiplication 3

Pulleys G.1

V-belt G.2
Energize Transmission Spokes G. 3

G.4 Chain

From the morphological matrix above, several product alternative sketches can be made which can

later be considered for further processing. Here are some product sketches that have been made:
1) Concept | :
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A.1+B.1+C.1+D.1+E.2+F.2+G.3+G .4

2) Conceptll:
A.2+B.1+C.2+D.2+E.2+F.1+G.3+G.4
3) Conceptlll:

A.2+B.2+C.1+D.2+E.1+F.2+G.1+G.2
4) ConceptIV:

A.1+B.2+C.1+D.1+E.2+F.1+G.3+G.4
5) Concept V:

A.1+B.1+C.2+D.2+E.1+F.2+G.1+G.2

Create a Product Concept Sketch

Concept 1

In concept 1, the animal manure melting machine then inserts the manure-making material using only
one hand, how to put it in using a shovel. Then, to turn on, it is enough to turn on the switch button, the electric
motor will turn on, rotate the sprocket that connects the chain to rotate the player shaft and on the right and
left sides there is a knife that can adjust the level of smoothness of a product.

e
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»

Figure 3. Concept 1

Concept 2

In this concept, animal dung smelting machines, in order to smelt, need to use two hands and use a
shovel. To start the machine is done by pressing the ON / OFF button, the DC motor will automatically turn
on to rotate the sprocket connected to the chain so that the player shaft will rotate and the blades will crush
the dirt.
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Figure 4. Concept 2

Concept 3

In concept 3, the manure smelter machine uses 2 hands to put it in a bag. To turn on the dung smelter
machine, the switch is used to automatically turn on the DC motor. The rotation of the DC motor is continued
using a V-Belt to rotate the player shaft and the right side. to the left lies a knife that can adjust the level of
fineness of the product.
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Figure 5. Concept 3
Concept 4
In this concept, the manure smelter requires 1 hand to put the dirt into the bag to destroy it. Then turn
on the smelter using a switch to start the electric motor manually. The rotation of the electric motor is continued
by the spoket and then connected to the gear to rotate the dirt melting knife.

Sproket
Gear +

Poros Pemutar
Rantai

Mator diesel

Figure 6. Concept 4

Concept 5

In this concept, this manure melting machine requires one hand to put in the dirt to be melted. Then to
turn on this machine use the Switch ON / OFF button which functions as a source of propulsion. The rotation
of the electric motor will be continued through the pulley which is then connected by a V-Belt to rotate the
player shaft and on the right and left there is a knife that can adjust the level of smoothness of a product.
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Figure 7. Concept 5
Table 3. Product concept assessment
. A Concept

Num. Selection Criteria Weight 1 (Ref) ? 3 4 5

1 Strong and durable 10 7 6 9 8 5

2 Not many components 9 9 R 8 8 8 6

3 Big production 8 8 E 7 7 7 8
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4 Manufacturing costs 10 6 F 5 10 6 7
5 Light 7 5 E 6 7 8 6
6 Easy operation 9 6 R 7 8 6 9
7 Easy maintenance 8 5 E 7 8 7 6
8 Energy transfer 8 5 N 6 7 6 7
9 Likely to be massed 7 5 C 6 7 6 8
10 Operation safety 7 6 E 6 7 5 5
11 Reliability 9 9 9 8 8 9

Amount Overall Weight Value 71 73 86 75 76

Giving Shape To The Selected Concept

After designing the product concept, the next step is product design. And the product concept which is
still in the form of a sketch is given a shape, therefore it is also referred to as product giving. From selecting a
product concept, you need to choose a concept which will then be given a shape into the manufacture of a
livestock manure smelting machine product. The following shows the design of the product to be developed,
with the design using AutoCad software.

Figure 8. Overall model of a livestock manure smelting machine

The following shows a model of the components of the livestock manure smelting machine product:

Figure 9. Pulley and v-belt (b) electric motor

Figure 10. Rotating shaft and narrowing knife
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Figure 11. Bearings and nuts bolts

Figure 13. Framework

Capacity Analysis A production

To calculate the production capacity, it is necessary to carry out a trial run using a cow manure crusher
to convert it into fertilizer. In this calculation analysis, an example of an experiment to calculate the production
capacity of 25 kg of animal manure is obtained, the following data is obtained:

Table 4. Cow manure experimental data

Num. Mass of Cow Dung Time (Minutes)
1 5 kilogram 37 seconds (0.37)
2 10 kilogram 1 minute 14 seconds (1.14)
3 15 kilogram 1 minute 51 seconds (1.51)
Amount 3 minutes 42 seconds (3.42)
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The average crushing time is 10 kilograms of cow dung:

_ (0,37+1,14+1,51)

3 = 2 minutes
Crushing capacity:
average cow manure 10 kilogram , ,
= ——— = - = 5 kilogram/minutes
average crushing time 2 minutes

Table 5. Advantages and disadvantages of livestock manure crusher machine

Num. Excess Lack
1 Manufacturing costs are not expensive The weight of the machine is considered too heavy
2 Simple mechanism Setting the fineness of animal manure is still difficult
3 Machine components not much If there is a power outage the machine cannot be
operated
Conclusion

From the results of the design and calculations on the design of a livestock manure crusher machine, a
machine design with dimensions of 124 c¢cm in height, 76 in width, 107 cm in length and a machine weight of
+ 80 kg is obtained. This machine has not too many components, such as 1 crusher body, 1 shaft which
functions to drop animal manure, a knife placed in the middle of the body which can adjust the fineness level
of 2 livestock manure, v-belts and pulley with a total of 1 piece. The results of production capacity testing show
an average time of 2 minutes required to crush 10 kg of manure, with a crushing capacity of 5kg/minute. Based
on the results of the design, calculation and testing of this animal manure crushing machine design, it can be
concluded that this machine can be an alternative solution for farmers in processing manure waste into
fertilizer, with low cost, simple and not too many tool component requirements. Suggestions for further
research are to continue to the implementation stage and to analyze engine performance in terms of energy
efficiency, crushing speed and power consumption.
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