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Abstract

Catalityc converter is device that using of catalyst media.The media of catalyst is expected to accelerate the
reaction rate at a certain temperature. In the process of combustion of fuel and air in addition to enthalpy,
residual combustion products are emissions or pollutants of CO, CO2, NOx, HC, soot or smoke and other
elements that can pollute the environment and can endanger human health. Diesel engines produce more soot
and NOx gas pollutants than gasoline motors, but produce lower CO2. With the regulation of the temperature of
the catalytic converter installed in the exhaust manifold system or diesel engine exhaust can reduce exhaust
emissions in the form of black smoke or soot. The testing of this study used a quasi experimental method by
comparing the exhaust gas data produced by diesel motors on the exhaust manifold system both those using and
without catalytic converters. Data retrieval is carried out conditioned at room temperature during testing. The
test starts at the rotation of the diesel engine 1500 RPM to 4000 RPM with an increase in rotation every 500
RPM. The overall results of using catalytic converters are very effective in reducing the density of the smoke or
opacity of the diesel engine its was average of 18.69%.
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1. INTRODUCTION
Motor vehicle exhaust gas emissions are one of the biggest contributors to air pollution. Data from the

Ministry of Environment (2004) shows that the biggest causes of air pollution are 70% of transportation
equipment, 20% of industrial processes, and the remainder comes from household waste. This is caused by an
increase in motorized vehicles, especially in the big cities in Indonesia. The highest air pollution is produced by
diesel vehicles. This can be seen from the amount of diesel fuel used as diesel fuel by 40% of the total fuel
(Nasikindkk, 2004).

Catalytic Converter was first applied in the USA in 1975. The principle of converter catalyst describes
and converts pollutant levels in a chemical reaction to oxidized compounds. Development of catalytic converters
for Selective Catalytic Reduction (SCR) diesel engine emissions and Selective Non Catalytic Reduction
(SNCR). Mokhtar (2014) analyzed catalytic converters made from copper plate catalyst in the form of
honeycomb can oxidize and reduce CO emission levels by 41.85%, while HC emissions decreased by 29.16%,
and CO2 emissions fell by 12.88%. In this research, the catalytic converter will develop the SCR method with a
type of aluminum-coated catalyst with a humidified glaswool fiber, which is expected to reduce gas emission
levels and reduce diesel motor smoke smoke.
2. LITERATURE REVIEW

2.1 Exhaust Emissions of 4 Stroke Diesel Engine
Exhaust gas emissions are residual products from fuel combustion in the combustion chamber of an

internal combustion engine, an outdoor combustion engine, a jet engine which is released through the engine
exhaust system. Motor vehicle emissions contain various chemical compounds. Stoichiometric combustion
process for diesel fuel with molecular bonds C16H34 :

In actual circumstances the combustion process in a diesel motor is not in an ideal and very complex
condition, which will produce pollutants and emissions. According to Ministry of Environment standards,
exhaust emissions in diesel motors:
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1. Threshold for CO (Carbon Monoxide) was 1 gram/km;
2. Threshold for HC + NOx (Hydro Carbon + Nitrogen Oxide), 0,7 gram/km and 0,9 gram/km;
3. The Opacity  was (k)  2,261/m-2.
Based on the Republic of Indonesia Minister of Environment Regulation Number 05 in 2006, it was

explained that the exhaust emissions threshold of diesel and gasoline vehicles as follows :
Table 1. Threshold Value of Vehicle Emission

Diesel motors have high thermal efficiency, are weather resistant, and are flexible to fuel types. That's
why diesel engines, very much and very wide use, especially, which requires large power capacity. Diesel
motors produce CO2 that is relatively small compared to a gasoline fuel motor because of the greater heat
efficiency, but combustion in this engine system produces nitrogen oxides (NOx) and smoke that are worse than
other combustion engines, as in the graph below:

Figure 1. Diesel Motor NOx Graph (Faiz, 1996)

2.2 Catalytic Converter (CAT)
Device attached to the exhaust system of an auto or other engine to eliminate or substantially reduce polluting
emissions. It converts three harmful substances into harmless ones: carbon monoxide (a poisonous gas) into
carbon dioxide, nitrogen oxides (cause acid rain and smog) into nitrogen and oxygen, and hydrocarbons (cause
smog and respiratory problems) into carbon dioxide and water.
3. RESEARCH OBJECTIVES AND BENEFITS
3.1 Research Objectives
In this study, the objectives to be achieved are as follows:

a. Determine the type of catalytic converter for diesel motors.
b. Determine the parameters of diesel motor exhaust emissions.
c. Analyzing the pattern of diesel gas exhaust emissions data produced between standard exhaust and

catalytic converter temperature settings.
3.2 Benefits of Research

Exhaust gas emissions are one of the contributions in air pollution. Because the causes of vehicle
exhaust emissions vary greatly from fuel factors, fuel and air mixing processes, engine leakage factors,
ineffective combustion process factors. One of the treatments for controlling exhaust emissions of vehicles is
equipped with catalytic converters. In diesel motorcycles, exhaust emissions that become the benchmark in the
measurement are the opacity or density of smoke, so the benefits of research are expected to be:

1. Reducing the level of Opacity or smoke density of diesel motor exhaust emissions.
2. Utilization and use of types of materials for catalysts for diesel motor converters.
3. As an enrichment of diesel motor teaching materials and vehicle pollution control.
4. Contributing in realizing the institution's vision and mission.
5. Can be applied directly by the community.

4. RESEARCH METHODS
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This research was carried out based on the stages that emphasized the use of catalytic converters with
aluminum catalysts to reduce exhaust gas generated from the combustion process of diesel motors. To be able to
reach this indicator, the stages of this research are illustrated in Figure 2, with the stages as follows:

Figure 2. Research Flow Chart
4.1. Time and Location of Research

This research will be conducted at the Jember Polytechnic Automotive Machinery Laboratory in the
Automotive Engine Study Program. This research takes 6 months from the beginning of the proposal to be
accepted until the making of the final report and journal.
4.2. Variation of Observation

This research is a development and innovation on catalytic converter systems with motorized
aluminum catalysts to reduce diesel motor exhaust emissions. Test parameters in the form of percentage Smoke
Smoke Opacity is a dependent variable in this study. The independent variables in this study are engine speed
from 1500 to 4000 RPM with an increase interval of 500 RPM.
4.3. Research Model

The research model uses pseudo experimental test data. The design of the catalytic converter
temperature regulation system by giving a 2 mm diameter perforated perforation, which is placed parallel to the
distance or insulated (according to the image) and there is a digunakan copper pipe used to drain cooling water
in the catalytic tube of the converter. The object of research is using a 4-stroke diesel engine (engine stand), by
utilizing muffler installed as catalytic converter.

Figure 3. Catalytic Conveter (CAT) Diesel Design
4.4. Testing Procedure

For retrieval of data using observations with Portable Gas Analyzer for Diesel devices empirically at
the condition of the vehicle reaches the optimal engine temperature of 800C. temperature testing is adjusted to
room temperature / environment. The diesel motor stand engine has computerized data recording that is
equipped with measuring instruments, Tachometers, Water and Air Temperature Sensors, Exhaust Temperature.

766

ISBN 978-602-14917-7-5ISBN 978-602-14917-7-5



Figure 4. Testing Procedure
5. RESULTS AND DISCUSSION

Before testing, first a warm start on a diesel engine is carried out and inspection is possible for 10
minutes to reach a temperature of 800C. Following are the test results as in table 2.

Table 2. Value Test Experiment

Table 2 describe, at 1500 rpm engine speed produces 4% Opacity Smoke for no catalytic converter,
while using a catalytic converter 3% or a 25% decrease. Due to the Smoke Opacity meter working principle
based on light optical sensors, if it reads 4%, the light capable of being blown out by an optical sensor is 96%
and if 3% of the light can be blown out it is forwarded to the counter signal by 97%. Here is a table of 3 percent
decreases in each increase in rpm by comparing data using or without a catalytic converter (CAT):

Table 3. Percentage of decreasing opacity each engine speed

Figure 5 shows a graph of the difference in the results of smoke concentration tests with or witha out catalytic
converters (CAT), for each change and increase in engine speed with a percentage (%).

Figure 5. Graph of Opacity (%) at various engine speed (Rpm)
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Figure 5 shows a graph of the difference in smoke concentration or opacity test results with or with out catalytic
converters (CAT), for each change and increase in engine speed in units per meter (1 / m).

Figure 6. Graph of Opacity (1 / m) at various engine speed (Rpm)
Figure 6 it can be explained that the use of catalytic converters can reduce the overall concentration

level by an average of 18.69%, at 3500 rpm significant 50% reduction value. This is due to the effect of cooling
water flowing in the copper pipe coil that is fitted on the inside catalytic tube converter which temperature
arround to 600C - 700C, so it will cool the room as a result the diesel exhaust particulate (PM particulate Matter)
will be affected by a temperature drop of 800C which was then captured by an aluminum porcelain plate filter
for the smoke concentration screening process. This aluminum porcelain plate (small holes) inside the muffler
can break down and capture the soot of diesel motor exhaust gas. For opacity smoke with a unit of 1 / m, it can
be explained for example for 1500 rpm engine speed, has opacity smoke 0.12, meaning that the sensor reads and
converts smoke density by 0.12 meters from the total distance of 1 (one) meter measured. Figures 4 and 5 have
the same trend or pattern, which is openly parabolic down where there is an increase in smoke concentration
until the peak will then decrease with increasing engine speed (rpm).
6. CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions
From the results of the research conducted, conclusions can be drawn as follows:

1. By regulating the temperature of the catalytic converter which has an aluminum-coated porphorous
filter it is very effective in reducing the smoke density or opacity of the diesel engine as a whole by an
average of 18.69%.

2. At 3500 rpm, the density of diesel engine smoke is 4% and 0.23 1 / m without using a catalytic
converter, while the density of smoke using catalytic converters is 2% and 0.17 1 / m or a 50%
decrease.

6.2 Suggestions
Further research is still needed on the position of placement of variations in catalyst distance, variations

in the number of catalysts, variations in fuel on exhaust emissions, and to test the ability or performance of 4
stroke diesel engine.
ACKNOWLEDGMENTS
With the completion of this research, we express our gratitude to the Jember State Polytechnic through the
Jember Polytechnic Research and Community Service Center (P3M) through the PNBP Program for the 2018.
REFERENCES

[1]. Arismundandar, Wiranto. 2005. Penggerak Mula Motor Bakar Torak edisi kelima. Penerbit ITB.
Bandung

[2]. Bennett, Sean. 2012. Modern Diesel Technology : Light Duty Diesels. Delmar : Cangage Learning.
Clifton Park – New York USA.

[3]. Faiz, Asif. 1996. Air Pollution From Motor Vehicles. The World Bank Washinton, DC. USA.
[4]. Heywood, J. 2010.  Internal Combustion Engine Fundamentals, MCGraw Hill.
[5]. Mokhtar, Ali. 2014. Catalityc Converter Jenis Katalis Plat Tembaga Berbentuk Sarang Lebah Untuk

Mengurangi Emisi Kendaraan Bermotor.Jurnal GAMMA Universitas Muhammadiyah Malang. Vol.
10, Nomor 1. September 2014.

[6]. Peraturan  Menteri Lingkungan Hidup No. 05 tahun 2006.
[7]. Veeraragavan, V.2013. Fabrication and Testing of a Catalytic Convertor. International Journal of

Application or Innovation in Engineering & Management (IJAIEM). ISSN 2319 – 4847 (Online).
Volume 2, Issue 11, November 2013.

768

ISBN 978-602-14917-7-5ISBN 978-602-14917-7-5


	1.liliek-rAlam RAW.pdf
	2.tanti-retno RAW.pdf
	Tanti Kustiari, S.Sos, M.Si.pdf
	Muksin Muksin 3.pdf
	Muksin Muksin.pdf
	Dyah Intan Puspitasari.pdf
	Kiagus Muhammad Zain Basriwijaya.pdf
	Growth Performance of Quail Hen (Coturnix coturnix Japonica) Fed with Different Energy Levels During Rearing until Point of Lay.pdf
	kartika budi utami.pdf
	Prof. Retno Widyani.pdf

	3.dyah - thiru RAW.pdf
	Conservation of Animal Genetics Resources in developing countries-Challenges and opportunities.pdf
	Claudio Joao Mourao Laisse.pdf

	4.claudio - fathimah RAW.pdf
	Claudio Joao Mourao Laisse.pdf
	Inclusion versus Supplementation of Insoluble Non-Starch Polysaccharides Affects Performance and Digestive Traits of Broiler.pdf
	BODY SIZE OF ACEH CATTLE IN SMALLHOLDER FARM LEVEL AND IN BALAI PEMBIBITAN TERNAK UNGGUL DAN HIJAUAN PAKAN TERNAK INDRAPURI ACEH.pdf
	Applications of Phenolic Extracts from Tamarind Seed Husk to Inhibit the Formation of Antioxidants in Animal Feeds.pdf
	Effects of Tamarind Seed Husk in Ration on Productive Performance of Fattening Dairy Steers.pdf
	Herry Agoes Hermadi.pdf
	THE PHYSICAL QUALITY OF COMPLETE FEED OF MODIFIED GRANULES MADE FROM LEGUMES AND SWAMP FORAGE FOR GOAT FEED.pdf
	Desty Ervira Puspaningtyas 2.pdf

	6-7,7a,7b-8,8a,8b-9 RAW.pdf
	6.Rahmaddiansyah-wahyu.pdf
	7.trisma-atma.pdf
	Decision Support System For The Selection of Horticulture Crops.pdf
	APPLICATION TO FORECAST ATTACK ON PLANT DISTURBING ORGANISMS.pdf
	Agus Purwadi.pdf
	Yogiswara Yutadi.pdf
	PHYSIOLOGY CHARACTER of Bacillus Spp As BIOSTIMULANT PROMOTING OF PLANT GROWTH.pdf
	Dwi Rahmawati.pdf
	Muhammad Zayin Sukri, MP 2.pdf
	Suratno SP.pdf
	Aditya Wahyu Pratama update.pdf
	Small Scale Biogas Production in a Dairy Farming at Kaligondo Subdistrict, Banyuwangi, East Java.pdf
	Ahmad Fahriannur.pdf
	Meilana Siswanto.pdf
	Adityo Adityo.pdf
	The Evaluation of Hospital Information System Management Based on HOT-FIT Model at RSU Dr. H. Koesnadi Bondowoso 2018.pdf

	8.PArum - Nugroho.pdf
	Puspito Arum.pdf
	Ery setiyawan Jullev.pdf
	Sumadi Sumadi.pdf
	Implementation of mobile IMCI (Integrated Management of Childhood Illness) at Primary Health Care.pdf
	Hermawan Arief Putranto.pdf
	Control of HIV AIDS diseases using expert system with dempster shafer method.pdf
	The Identification of Nutritional Status Development Based on WHO At Bhayangkara Kindergarten (TK) Jember Police Resort.pdf
	Development of Mirror Therapy Using Non-Immersive Virtual Reality.pdf
	Zora Olivia.pdf
	Taufiq Rizaldi - Predicted Missing Imputation on Dengue Fever Spread Data with K-Nearest Neighbor (K-NN).pdf
	Ahmad Robiul Awal Udin.pdf
	Ida Nurmawati.pdf
	Dahlia Indah Amareta.pdf
	The effects of white dragon fruit (Hylocereus undatus H) mixed rome beauty apple (Mallus sylvestris Mill) juice intake to blood glucose level of type 2 diabetes mellitus patients.pdf
	Rossalina Adi Wijayanti.pdf
	Nur Lathifah Mardiyati.pdf
	Ayu Febriyatna.pdf
	Novita Nuraini.pdf
	Single Low Dose Streptozotocin (STZ) to Increase Serum Triglyceride Levels of Rats.pdf
	TRANSFORMATIONAL LEADERSHIP AND NURSE PERFORMANCE OF PT PERKEBUNAN NUSANTARA (PTPN) HOSPITAL INDONESIA.pdf
	Development of Modeling System of Motivation and Critical Thinking Skill of Vocational Student.pdf
	Nugroho Setyo Wibowo.pdf

	9.vita-farisqi.pdf
	Vita Permatasari.pdf
	Eni Rukiati.pdf
	dony setiawan putra.pdf
	Yuslaili ningsih.pdf
	Triono Bambang Irawan.pdf
	Quality of Service Analysis of Traffic Engineering Implementation on VoIP Multi Protocol Label Switching (MPLS) Network.pdf
	Bekti Maryuni Susanto 3.pdf
	Bekti Maryuni Susanto.pdf
	Evaluative Study of Clinical Management Information System with COBIT Approach 4.1.pdf
	DETERMINATION OF MACRONUTRIENTS SEQUENCE ON RED CHILI PEPPER (Capsicum annuum L.) BY DRIS METHOD.pdf
	Ni Luh Putu Vidya Paramita.pdf
	Brazilein from Secang (Caesalpinia sappan L.) as an antiacne agent using in silico study.pdf
	Morphology Characterizaton of Trichoderma sp. Isolate from Three Regencies in Maluku.pdf
	Hidayat Bambang Setyawan.pdf
	Bringing Pragmatics Activities in a Classroom An Effort to Shape Students Language Competence.pdf
	Android control and monitoring for smart campus with the internet of thing.pdf



