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ABSTRACT

Along with the development of the technological era, human
needs are also increasing. In addition, environmental
problems also arise such as air pollution, sound/noise.
Composite materials are expected to be used to become
exhaust materials, of course as a solution to prove that the
composite materials are able to reduce noise. The purpose of
this study was to determine the power of exhaust engines
made from composite materials, to determine the effect of
composite exhaust on the power contained in the car. The
data collection method used in this study is the observation
method and literature study, namely by testing using a
dynamometer and the engine used is the Toyota Kijang 7K
type. From the data analysis of the relationship between
engine speed (rpm) and engine power (HP), it can be
concluded that the higher the rpm used, the more horse
power will be affected. The urgency of this research
includes making a composite exhaust, conducting power
testing using a dynotest, the car that will be used for testing
is a Toyota Kijang 7K type composite exhaust, and the
cylinder models used are cylinder 1 model, cylinder 2
model, and cylinder model 3.

DOI: https://doi.org/10.35891/jkie.v9i3.3549

1. Introduction

In the current era, technological equipment has been growing and increasing, human needs, both
primary and secondary, are also increasing, both equipment in the form of means of information
communication technology production. Along with the use of these equipments, environmental
problems also arise such as air pollution, sound/noise (Liu et al., 2022; Stadnik et al., 2017). The noise
in the muffler comes from the velocity of the exhaust gas entering the exhaust tube through the
distribution pipe, always changing according to the level of variation in engine speed. The variable
speed of the gas hits the inside of the muffler and the muffler wall. The part that was hit by the gas
vibrated, and the vibration spread throughout the muffler wall so that it became a noise(Arjunan &
Baroutaji, 2021). The speed of exhaust gas entering the exhaust tube has a relationship to variations in
engine speed. If the engine speed is high, then the speed of the exhaust gas entering the exhaust tube is
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high, the sound that comes out of the muffler is the higher the noise level (Jahanbakhshi et al., 2020;
Shao, 2011; Sun & Wang, 2016).

Composite materials are expected to be used to become exhaust materials (Sap et al., 2021;
Wang et al., 2021; Yuan et al., 2021), of course as a solution to prove that the composite materials are
able to reduce noise. This composite material has become one of the alternative materials used for
household appliances, medical equipment, pharmaceutical equipment, and the world of transportation,
as well as military and aircraft equipment (Naito, Kitamura, Koike, Kusano, & Kusumoto, 2021;
Paronesso & Lignos, 2021; Zielinska et al., 2021). This is because composites have great sound
dampening properties, and better vibration properties when compared to metal materials (Kushimoto
etal., 2021; Naito, Kitamura, Koike, Kusano, Kusumoto, et al., 2021; Sap et al., 2021).

Banana fronds are an alternative to extracting banana frond fiber which has not been utilized
optimally. According to a survey that we know about the availability of banana stem raw materials,
they should be used to produce various products with economic value and are environmentally
friendly. The banana stems have begun to be used as a planting medium by farmers, but not many
people use them. The formulation of the problem in this study is how to use banana stems to determine
the effect of composite exhaust on car power.

2. Literature Review

Luthfi Hakim and Fauzi Febrianto (2015) entitled "Physical characteristics of composite boards
from banana stem fiber (musa. sp) with alkaline treatment" obtained data that use banana stem fiber as
an alternative raw material in the manufacture of composite boards. This alternative raw material is
needed by the industrial sector due to limited wood raw materials. This study was to determine the
effect of NaOH concentration on the physical properties of the composite board. The physical
properties of composite boards consist of density, moisture content, water absorption, and thickness
expansion.

Khusnul Khotimah, Susilawati and Harry Soeprianto (2015) entitled "sound absorption
properties of Banana Stem Fiber (SBP) - polyester composites” in his research the sound absorption
properties of sound absorbing materials made from Banana Stem Fiber (SBP) with a polyester matrix.
Sound absorbing materials made with variations in the composition of different volume fractions, the
volume fraction ratio of SBP and polyester made is 30%: 70%, 40%: 60% and 50%: 50%.

Noni Nopriantina, Astuti (2013) entitled "The effect of kepok banana (Musa paradisiaca) fiber
thickness on the mechanical properties of natural fiber polyester composite materials” In her research,
the effect of kepok banana (Musa paradisiaca) fiber thickness on the mechanical properties of natural
fiber polyester composite materials . In this study, the hand lay-up method was used for the
manufacture of composite specimens with reference to ASTMD-4762 while the characterization of
compressive strength refers to ASTM D-695 and tensile strength refers to ASTM D-638
(GALDABINI 1987 series 32558).

3. Methodology
The data collection method used in this study is the operating method and literature study,
namely by testing using a dynamometer and the engine used is the Toyota Kijang 7K type.

4. Results and Discussion

A. Engine Power Test Result Data

From the observations made during the exhaust testing process for banana fiber composite
exhaust using a dynotest tool with variations in rpm (900, 1500, 2000, 2500, 3000) the following table
is made:
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Table 1. Exhaust test results data

No Exhaust Type Rpm Torque (Kgm)
1 Exhaust 1 900 11.63
2 Exhaust 1 1500 11.16
3 Exhaust 1 2000 10.3
4 Exhaust 1 2500 13.34
5 Exhaust 1 3000 13.06
6 Exhaust 2 900 12.06
7 Exhaust 2 1500 12.46
8 Exhaust 2 2000 13.06
9 Exhaust 2 2500 10.56
10 Exhaust 2 3000 9.45
11 Exhaust 3 900 12.53
12 Exhaust 3 1500 12.36
13 Exhaust 3 2000 13.40
14 Exhaust 3 2500 14.60
15 Exhaust 3 3000 14.56

B. Data Processing of Dynotest Test Results

Source: Data processing

Exhaust test results data 1

v At 900 Rpm
_EHXHXT

p=_—"""""
60 x 76.04

_ 2w X900 x 11.63

60x 76.04
= 14.407 HP

v" At 1500 Rpm
_EﬂanT

P=—
60x 76.04

_ 2w X 1500 X 11.16

60x 76.04
= 23.042HFP

v At 2000 Rpm
_EHXRXT

" 60x 76.04

_ 2w X 2000 X 13.06

60 x 76.04
= 35.953HF

/AtZSOORpm
_ETIXHXT

x 76.04

_ 2w X 2500 % 13.34

60 x 76.04
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= 45.905HP
v At 3000 Rpm
B 2 XnXT
 60x 76.04
_ 2w X 3000 X 13.06
B 60x 76.04
= 53.930HP

Exhaust test results data 2
v' At 900 Rpm
_ mxExnxT

P =60z 7604
_ 2m X 900 X 12.06
 60x 76.04
= 14.904HP
v At 1500 Rpm
_ 2 XnXT
P = ox 7604
_ 2m X 1500 X 12.46
B 60 x 76.04
= 25.726HP

v" At 2000 Rpm
_ 2mEnxT
60 x 76.04
_ 2m X 2000 X 10.3
 60x 76.04
= 28.355HP
v' At 2500 Rpm
_ 2mExnxT
60 x 76.04
_ 2m X 2500 X 10.565

60 x 76.04
= 36.355HF

v" At 3000 Rpm
_ 2wEnx®T
P = S0x 7604
_ 2m X 3000 X 9.46
60 x76.04
= 39.064HP

Exhaust test results data 3
v' At 900 Rpm
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_ 2rEnxT
P = 50~ 7604
_ 2m X900 X 12.53
 60x76.04
= 15.522HP
v’ At 1500 Rpm
_ 2 XnXT
60 x 76.04
_ 2m X 1500 X 12.36
60 x76.04
= 25.519HP
v At 2000 Rpm
B 2mEnxT

p=—"""
60 x 76.04
_ 2w X 2000 X 13.40

60x 76.04
= 36,889HP
v At 2500 Rpm
_ 2rEnxT

P —_—
60 x 76.04
27 X 2500 X 14.60
B 60 x 76.04
= 50.241HP

v At 3000 Rpm
_ 2 XnXT

F - —_
60 x 76.04
_ 2w X 3000 X 14.56

60 x 76.04

= 60.124HF

Table 2. Exhaust test calculation results data

No Exhaust Type Rpm Torque (Kgm) Power (HP)
1 900 11.63 14.402
2 1500 11.16 23.042
3 Exhaust 1 2000 10.3 28.355
4 2500 13.34 45,905
5 3000 13.06 53.930
6 900 12.06 14.904
7 1500 12.46 25.726
8 Exhaust 2 2000 13.06 35.953
9 2500 10.565 36.355
10 3000 9.46 39.064
11 900 12.53 15.522
12 1500 12.36 29.519
13 Exhaust 3 2000 13.40 36.889
14 2500 14.60 50.241
15 3000 14.56 60.124
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From Figure 1. the relationship between engine speed (rpm) and engine power (HP) above, it
can be seen that after the dynotest was carried out, for rpm 900 on exhaust 1, the engine power value
was 14,402 HP, on exhaust 2, the engine power value was 14,904 HP. on exhaust 3 the engine power
value is 15,522 HP, for rpm 1500 on exhaust 1 the engine power value is 23,042 HP, on exhaust 2 the
engine power value is 25,726 HP, on exhaust 3 the engine power value is 29,519 HP, for the exhaust
2000 rpm 1 obtained the engine power value of 35,953 HP, on exhaust 2 obtained the engine power
value of 28,355 HP on exhaust 3 obtained the engine power value of 36,899 HP, for 2500 rpm on
exhaust 1 obtained the engine power value of 45,905 HP, on exhaust 2 obtained the engine power
value of 36,355 HP, on exhaust 3 the engine power value is 50,241 HP, for 3000 rpm on exhaust 1 the
engine power value is 53,930 HP. , at exhaust 2 the engine power value was obtained at 39,064 HP, at
exhaust 3 the engine power value was obtained at 60,124 HP.

Figure 1. Relationship between engine speed (rpm) and engine power (HP)

70 1
60 -
50 1 H
P 40 - — = O Exhaust 1
0 30 — o B Exhaust 2
Vey 20 — = O Exhaust 3
| YmE .
(HP) ok - L)

900 1500 2000 2500 3000

Spin Speed (Rpm)

5. Conclusion

Regarding the relationship between engine speed (rpm) and engine power (HP), it can be
concluded that the higher the rpm used, the more horsepower it will have. So the exhaust that has the
highest engine power, namely exhaust 3 at 3000 rpm gets an engine power of 60.124 HP. A good
cylinder model is the model 3 because the model 3 cylinder has a lot of pores so that the engine power
is higher.
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