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Abstract. The vehicle's power comes from the engine, which uses combustion to transform the chemical energy of the fuel
into mechanical energy. The combustion temperature will have an impact on the engine's operating temperature if
this situation is not adequately cooled. According to some literature, the PH adjuster additive is a combination of
chemicals that works to raise the PH and alkalinity of water to improve the state of the water atoms for the cooling
process. However, the process of cooling a vehicle radiator with water from the engine is very hot, so further study is
required. Additionally, this PH adjuster may condition the water to your specifications. The purpose of this study is
to ascertain the outcome of adding the PH adjuster additive composition to the radiator water of the 160 cc Vario
motorcycle. The approach is a descriptive methodology based on the outcomes of experiments. According to research
based on the experiments carried out in this study, adding 3% PH Adjuster additives at 1000 rpm will produce
the best engine performance. The amount ofadditives added also had an impact on the radiator performance of
the 160 cc Vario motorcycle.

Keywords — PH Adjuster; rpm; ANOVA

Abstrak. Tenaga Kendaraan Berasal Dari Mesin, Yang Menggunakan Pembakaran Untuk Mengubah Energi Kimia Bahan
Bakar Menjadi Energi Mekanik. Suhu Pembakaran Akan Berdampak Pada Suhu Operasi Mesin Jika Situasi Ini Tidak
Didinginkan Secara Memadai. Menurut Beberapa Literatur, Aditif Adjuster Ph Adalah Kombinasi Bahan Kimia Yang
Berfungsi Untuk Meningkatkan Ph Dan Alkalinitas Air Untuk Meningkatkan Keadaan Atom Air Untuk Proses
Pendinginan. Namun, Proses Pendinginan Radiator Kendaraan Dengan Air Dari Mesin Sangar Panas, Sehingga
Diperlukan Studi Lebih Lanjut. Selain Itu, Pengatur Ph Ini Dapat Mengkondisikan Air Sesuai Spesifikasi Anda.
Tujuan Dari Penelitian Ini Adalah Untuk Memastikan Hasil Penambahan Komposisi Aditif Ph Adjuster Pada Air
Radiator Motor Vario 160 Cc. Pendekatan ini merupakan metodologi deskriptif berdasarkan hasil eksperimen.
Menurut penelitian berdasarkan percobaan yang dilakukan dalam penelitian ini, menambahkan aditif PH Adjuster
3% pada 1000 rpm akan menghasilkan performa mesin terbaik. Besarnya aditif yang ditambahkan juga berdampak
pada performa radiator motor Vario 160 cc tersebut.

Kata Kunci — Pengatur PH; rpm; ANOVA

L. INTRODUCTION

Motorcycles are single- or dual-passenger motorized vehicles. Motorcycles typically have two wheels powered by
an electric or gas motor. The motorbike's engine produces power that is transferredto the back wheels via a
transmission system, allowing the motorcycle to move forward [1]. According to information provided by the
Indonesian Motorcycle Industry Association (AIST), domestic motorcycle sales would total 5.22 million units by the
end of 2022, This surpasses the 2022 objective, which was originally setat 5.1 million units, and represents an increase
of 3.36% compared to domestic sales in 2021 in the range of 5.05 million units [2]. Because they are simple to operate
and can travel fast on roads that are challenging for large means of transportation to access, motorbikes can be
inferred to be a form of transportation that is widely used by the community [3].

The supporting systems on bikes, particularly the electrical system, fuel system, lubrication system, and cooling
system, are generally the same despite the wide variety of motorcycle kinds and brands available on the market [4].
According to its purpose, cach system operates. Every component on a motorcycle that needs electricity, from lights
to combustion or ignition, is distributed by the electrical system in a significant way. The purpose of the fuel system
is to store gasoline and provide itto the engine cylinders in the form of a fuel-and-air mixture, both of which happen
inside the engine. The lubrication system on a motorcycle is a system that offers the best lubrication for the machine's
moving parts [5]. The objective is to lessen wear and friction while maintaining a safe enginetemperature. Engine oil,
an oil pump, an oil filter, and lubrication lines make up the lubrication system[6]. The primary lubricating medium
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is engine oil, and the oil pump controls the flow of oil through the lubrication system [7]. The lubrication channels
direct the oil to the components that require lubrication, while the oil filter removes debris and other impurities from
the oil. Reduced friction, avoided overheating, and increased motorbike engine life are all benefits of an efficient
lubrication system [8].

When the combustion process takes place, the motor cooling system has the job of bringing the engine's
temperature down in order to generate mechanical power that can move the engine. Heat is produced as a result of
combustion, and this heat must be managed to prevent damage to other engine components. In order for the cooling
system to protect the engine and keep it from overheating, which produces excessive heat that shortens component
lifespan and causes wear and tear, damage to the components must not occur. In order to prevent engine overheating
and provide optimal performance, the cooling system entails a number of procedures [9]. The engine block, the
lubrication, the water scavenging, and the water jacket are the principal targets of the cooling system's constituent
parts [10].

The engine will operate well at temperatures between 800 C and 900 C, but it must be cooled because higher
temperatures would alter the nature and structure of the engine's components [11].through order to dissipate heat
from the water coolant that has been circulated through the cooling system, an engine needs a radiator. As a result,
leaks in the radiator must be avoided in order to prevent the water coolant from running out soon [9]. The
producer has developed a solution foremploying long-lasting coolant specifically for this use. As a result, the water
coolant doesn't freeze, it lasts a long time, and it also has the ability to keep metal parts from rusting. To preserve the
performance of the radiator on the engine, the water coolant must be refreshed at specific intervals in order to be
functional [12].

Research on the impact of water coolant on engines, specifically investigating the usage of water coolant on diesel
engine power, has been conducted on diesel engines. The research's findings indicatethat the addition of water coolant
has an impact on engine power [13]. The results of this study's investigation into the impact of coolant changes on the
engine temperature of 125cc¢ automatic motorbikes showed a statistically significant relationship between the two
variables [14]. According toresearch on the Kawasaki D'tracker 150 motorbike engine and the influence of the air
cooler on enginetemperature, using cooling devices for the motorcycle engine is quite successful and can lower engine
heat by up to 22% [15].

It is stated in some literature that the PH Adjuster additive is a combination of chemical compounds that functions
to raise the PH of water and the alkalinity of the water so that the atomic condition of the water for the cooling process
isbetter [16]. However, because the radiator cooling process for a vehicle uses water that is heated up from the engine,
more research is needed to determine whether the PH Adjuster is able to condition the water as desired.

II. METHOD

The research stage starts with a literature review to identify previous studies that have addressed the issue at hand.
Next, materials and testing equipment are prepared, the engine is started until it reaches the desired rpm, testing is
conducted, and data is collected up to three times every five minutes. The results are then analyzed, discussed, and
conclusions are drawn.

The analytical method used SPSS version 27 processing, whereas the data processing technique used descriptive
techniques based on experimental outcomes. Calculations will be done during processing to determine the radiator's
inlet temperature (T in) and outflow temperature (T out) values. Vario 160 cc motorcycles' PH Adjuster additives'
compositions were changed at 1000, 3000, and 5000rpm.

ITI. RESULT AND DISCUSSION

A. Variable Data Description
Description of independent variable data, the outcomes of monitoring the PH Adjuster Additive for several rpm
variations (1000, 3000, and 5000) over the course of 3 treatments with a 2 minute timelag.

Table 1. The Result of the Initial Trial with Several PH Adjuster Additive

Prosentase PH

Adjuster pm Tin (00 T out (OC)
PH Adjuster 0 % 1000 534 48
3000 66,0 629
5000 77.8 76.1
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1000 50,4 383
PH Adjuster 3% 3000 58,8 523
5000 75,6 752
PH Adjuster 5% 3000 573 475
5000 74.3 732

The outcomes of the first experiment are displayed in Table 1. The test was conducted by varyingthe PH adjuster's
composition by 0%, 3%, and 5% while testing at 1000, 3000, and 5000 rpm; following this, the entry and exit
temperatures were measured using the aforementioned information. As an illustration, the percentage of the PH
adjuster at 1000 rpm is 0% according to the test results. There is a discrepancy between the inlet temperature and the
outlet temperature, which is 53.4°C for the inlet and 44 .8°C for the exit. The PH adjuster is set to 3% at the same
rpm. The intake temperature is higher than the output temperature from the first test giving PH 0% to 5% as a result
of this happening to the 5% PH adjuster.

The tests were stopped after the first test was finished and resumed only two minutes later. The outcomes of the
second test are displayed in table 2.

Table 2. Experiments for the Two Variations of PH Adjuster Additives

Percentage PH Adjuster rpm T in (°C) T out ("C)
PH Adjuster 0 % 1000 72,3 657
3000 81.1 158
5000 79,5 T74
1000 629 549
PH Adjuster 3 % 3000 78.8 579
5000 78.9 773
1000 594 54.1
PH Adjuster 5 % 3000 733 538
5000 115 754

The findings of the second experiment are shown in Table 2. The test was conducted by varying thePH adjuster's
composition by 0%, 3%, and 5% while testing at 1000, 3000, and 5000 rpm, and the inlet and outlet temperatures
were measured using the aforementioned information. As an illustration, the percentage of the PH adjuster at 1000
rpm is 0% according to the test results. When the PH adjuster is set to 3% at the same rpm and the inlet and exit
temperatures are 72.3°C and 65.7°C, respectively, there is a disparity between the two temperatures. This also
occurred with the 5% PH adjuster, causing the input temperature to be higher than the output temperature from the
first test giving PH 0% to 5%. The second repetition on the PH adjuster with a 0% initial temperature was greater
than in the first test, according to the data above.

The tests were halted and restarted after the second test was finished, with the results of the third test appearing in
table 3.

Table 3. Experiments on the Three PH Adjuster Additives Variants

Percentage PH Adjuster rpm T in (°C) T out ("C)
PH Adjuster 0 % 1000 80,5 703
3000 850 829
5000 83,7 798
1000 64,2 615
PH Adjuster 3 % 3000 82,2 755
5000 82,6 782
1000 614 565
PH Adjuster 5 % 3000 78,1 723
5000 80,2 778

The findings of the second experiment are shown in Table 2. The test was conducted by varying thePH adjuster's
composition by 0%, 3%, and 5% while testing at 1000, 3000, and 5000 rpm, and the inlet and outlet temperatures
were measured using the aforementioned information. As an illustration, the percentage of the PH adjuster at 1000
rpm is 0% according to the test results. There is adiscrepancy between the inlet temperature and the outlet temperature,
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which is 80.5°C for the inlet and70.3°C for the exit. The PH adjuster is set at 3% at the same rpm. This also occurred
with the 5% PH adjuster, causing the input temperature to be higher than the output temperature from the first test
giving PH 0% to 5%. The initial temperature increased from the second test to the third repetition on the PH adjuster
0%, reaching 80.5 'C.

B. Data Description Dependent Variable

In a study or analysis, the dependent variable is a variable whose value depends on other factors. The variable you
intend to measure, forecast, or explain in the context of your research is known as thedependent variable. The
dependent variable in a study is frequently the outcome or impact of the independent variable or causes under
investigation. Find the average amount of heat dissipation for each variation in rpm using the results of heat dissipation
for each known measurement.

Table 4. Heat Dissipation of 0% PH Adjuster Additive Variations

Trial Series Rpm 1000 (°C) Rpm 3000 (°C) Rpm 5000 (°C)
1 8.6 3.1 ir
2 6.6 53 2,1
3 10,2 2,1 39
Average 8.46 3.5 256

Table 4. The exhaust data above shows the discrepancy between those test findings and those shown in table 1.
This is done by comparing the starting temperature at the radiator's heat dissipation, as in the previous test. It is
entered into table 4 based on the findings of these computations. It then searches for the average outcomes of each
table column.

Table 5. Heat Dissipation of 3% PH Adjuster Additive Variations

Trial Series Rpm 1000 (°C) Rpm 3000 (°C) Rpm 5000 (*C)
1 12,1 65 04
2 8.0 20,9 1,6
3 2,7 6.7 44
Average 7.6 1136 2,13

Table 5. The exhaust data above shows the discrepancy between those test findings and those shown in table 1.
This is done by comparing the starting temperature at the radiator's heat dissipation, as in the previous test. It is
entered into table 5 based on the findings of these computations. It then searches for the average outcomes of each
table column.

Table 6. Heat Dissipation of 5% PH Adjuster Additive Variations

Trial Series Rpm 1000 (°C) Rpm 3000 (°C) Rpm 5000 (°C)
1 46 9.8 1,1
2 53 195 2,1
3 49 5.8 24
Average 4,93 11,7 1,86

Table 6. The discrepancy between the exhaust data above and the testresults in Table 1 can be found by comparing
the beginning temperature at the radiator's heat dissipation, as in the first test. It isentered into table 6 based on the
findings of these computations. It then searches for the average outcomes of each table column.

C. ANOVA Calculations

A statistical technique called analysis of variance (ANOVA) is used to compare the means of three or more
different groups or treatments. Whether there are substantial differences between the groups can be determined
by this study. The group under consideration is the adjustment of the PH Adjuster additive and the variation of the
rpm for the heat produced by the radiator of the 160 cc vario motorbike. One-Way ANOVA, a test utilized when
only one factor or group affects the dependent variable, is the analysis of variation employed. Three stages of testing
are used to carry out the analysis, and they are as follows:
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a. Normality Tests (Tests of Normality)
Utilizing the Shapiro-Wilk test, we can perform the residual normality test.
e Null Hypothesis (HO): Sample data comes from a normally distributed population
e Alternative Hypothesis (H1): The data sample does not come from a normally distributed population
The null hypothesis is rejected in this test if the resulting p-value (significant) is less than the preset significance
level, which is typically 0.05. This indicates that the data did not come from a population with a regularly distributed
population. In contrast, if the p value exceeds the designated level of significance, the null hypothesis can be
accepted, indicating that the data are drawn from a population with a regularly distributed distribution [17].
The results of the normality test based on experimental data on heat dissipation from the motorcycle's 160cc
radiator are listed below.

Table 7. Tests of Normality for Variations in 0% PH Adjuster Additives

Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
RPM Statistic df Sig. Statistic  df Sig.
RPM 1000 196 3 . 996 3 878
Results RPM3000 263 3 . 955 3 593
RPM5000 321 3 . .881 3 328

a. Lilliefors Significance Correction

Based on Table 7, Tests of Normality for Variations of 0% PH Adjuster Additives, it can be seen that the values
for Shapiro-Wilk at RPM 1000, 3000, and 5000 are 0.878, 0.593, and 0.328, respectively. This indicates that the
results of the Tests of Normality for 0% PH Adjuster Additives show a value Significance Correction on Shapiro-

Wilk above a significant P value of 0.05, which.
Table 8. Tests of Normality for Variations in 3% PH Adjuster Additives

Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
RPM Statistic df Sig. Statistic  df Sig.
RPM1000 200 3 . 995 3 .859
Result RPM3000 381 3 . 760 3 023
RPM5000 269 3 . 949 3 567

a. Lilliefors Significance Correction

Table 8: Tests of Normality for Variations in 3% PH Adjuster Additives, indicates that HO is acceptable because
the Shapiro-Wilk significant value is greater than the significant P value of 0.05. This can be deduced from the
information shown on the Tests of Normality findings, which showed values of 0.859,0.023, and 0.567 at rpm 1000,
3000, and 5,000. This indicates that the data sample originates from a population with a normal distribution.

Table 9. Tests of Normality for Variations in 3% PH Adjuster Additives

Tests of Normality
Kolmogorov-Smirnov2 Shapiro-Wilk
RPM Statistic df Sig. Statistic  df Sig.
RPM 1000 204 3 . 993 3 843
Result RPM3000 373 3 . 945 3550
RPM5000 301 3 . 921 3 424

a. Lilliefors Significance Correction

Tests of Normality for Variations in 5% PH Adjuster Additives, Table 9, reveals that the significant value is
in Shapiro-Wilk, the significant P value is 0.05, which indicates that HO is accepted. Based on the significant values
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dispersed from the test results at 1000, 3000, and 5000 rpm with results of 0.843, 0.550, and 0424, it can be
concluded that data samples come from populations that are regularly distributed.
a. Homogeneity Test (Test of Homogeneity of Variances)

Based on the evaluation of the homogeneity test results based on the resulting p-value, the homogeneity test
results are then interpreted. If the p-value exceeds the threshold for significance (e.g., 0.05), there is insufficient data
to refute the hypothesis of variance homogeneity. This demonstrates that the groups are homogeneous and share the
same variance. The assumption of homogeneity of variance must be rejected if the p-value is less than the level of
significance, and the variation between groups is then thought to be significantly different [18].

The Levene Test technique was employed in this investigation to determine whether the variance between groups
was the same or noticeably different. To determine if the variation between groups is significant, this test analyzes
the absolute differences between the observed data and the group means [19].

The p-value constraint is employed in Levene's test to determine whether to reject or not to reject the null
hypothesis. The groups have the same variance, according to the null hypothesis of Levene's test. The following list
of frequently applied p-value constraints

There 1s insufficient data to reject the null hypothesis if the p-value is higher than the level of significance
provided (e.g., o = 0.05). As a result, the assumption of homogeneity of variance is satisfied and the differences
between groups are regarded as equal. If the p-value is less than the specified level of significance, then there is
sufficient evidence to reject the null hypothesis. This indicates that there is a significant difference between the
variances of the groups being compared and the assumption of homogeneity of variance is not met. The following
are the results of the Test of Homogeneity of Variances using the Levene test method.

Table 10. Test of Homogeneity of Variances on Variations of 0% PH Adjuster Additives

Test of Homogeneity of Variances

Levene Statistic dfl df2  Sig.

Based on Mean 206 2 6 819

Regult Based on Median 161 2 6 855
Based on Median and with adjusted df 161 2 5908 855

Based on trimmed mean 204 2 6 821

Accordingly, the significant value is 0.05% when using the justification in table 10. In order for the 0% PH

Adjuster Additive variation to pass the Test of Homogeneity of Variances, it was approved.based on the outcomes
with values 0f 0.206,0.161,0.161, and 0.204.

Table 11. Test of Homogeneity of Variances on Variations of 3% PH Adjuster Additives

Test of Homogeneity of Variances

Levene Statistic dfl df2  Sig.
Based on Mean 3714 2 6 {089
Based on Median 356 2 6 714
Results
Based on Median and with adjusted df 356 2 2591 730
Based on trimmed mean 3.184 2 6 114

Table 11's results for the Test of Homogeneity of Variances on variations of 3% PH Adjuster Additives reveal a
significant p value of 0.05%. So that the 3% PH Adjuster Additive variation's Test of Homogeneity of Variances
was approved. Based on the outcomes, which have a value of 3.714,0356, 0356, and 3,184

Table 12. Test of Homogeneity of Variances on Variations of 5% PH Adjuster Additives

Test of Homogeneity of Variances

Levene Statistic dfl df2  Sig.

Based on Mean 7.621 2 6 023

. Based on Median 2237 2 6 .88
Results  aed onWiedian And with ajosted af 2237 2 2052 305
Based on trimmed mean 7077 2 6 026
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Table 12's results for the Test of Homogeneity of Variances on variations in 6% PH Adjuster Additives reveal a
significant p value of 0.05%. So that the 6% PH Adjuster Additive variation's Test of Homogeneity of Variances was
approved. The outcomes of the tests run demonstrate that a distinct Hypothesis test is produced by nonparametric
tests. Summary, that is, in testing 09% PH Adjuster Additive with a significant value of 0.055, 3% PH Adjuster Additive
with a value of 0.113, and 5% PH Adjuster Additive with a value of 0027, meaning that the addition of 5% PH
Adjuster Additive has no effect and that HO is rejected despite the Tests of Normality and Tests of Homogeneity of
Variances having p values above 0.05.

IV. CONCLUSION

Based on the findings of the aforementioned tests, it can be said that the usage of the quantity of the PH Adjuster
Additive composition has a considerable impact on the rpm of the heat dissipated in the radiator of the 160 cc vario
motorcycle. In light of this, it can be said that the PH Adjuster, when used at the recommended dosage for the
composition, 1s capable of adjusting the water's PH. when a 3% PH Adjuster Additive is applied at 1000 rpm, this
produces heat dissipation, which improves engine performance.
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