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Abstract 

 

A scientiometric analysis of the scientific production of diesel engines from 2007 

to 2018 was performed using HistCite software to analyze the data collected 

through Web Of Knowledge. The results show that the scientific production of 

this topic has increased over the years, presenting its peak between 2014 and 

2017, where India is the country with the highest number of publications and the 

Tianjun Univeristy is the institution with the highest number of publications. Most 

of the papers published come from developing countries whose energy matrix is 

based on fossil fuels, and the three journals with the most publications in this field 

are Fuel, Energy Conversion and Management and Energy. 
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1. Introduction  
 

The global automotive industry relies heavily on traditional fossil fuels [1]. 

However, due to limited oil resources and concerns about environmental 

pollution, there is growing interest in alternative fuels such as alcohols [2], 

hydrogen and vegetable oils [3], [4], all of which have been investigated as diesel 

fuels for several decades [5], [6]. 
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Efficiently developing advanced diesel combustion systems requires practical 

spray and combustion models that quantitatively predict combustion and engine 

emissions [7],[8]. From this information, it is possible to develop highly accurate 

chemical kinetic models to estimate low temperature reactions, self-ignition, heat 

release, exhaust gas emissions and soot [9-12]. In addition to improving engine 

efficiency with the above factors, the addition of gasoline additives and the use of 

gasohol and other alcohol-derived fuels [13],[14] helps to reduce smoke emissions 

by up to 70% and NOx by 30% [15]. Compared to gasoline engines, diesel 

engines have the advantage of generating the required torque with an optimal 

balance between fuel consumption and the exhaust level set by the standard [16]. 

Studies have also been conducted on the combustion of a dual gasoline-diesel 

engine by taking 3 different torques, analyzing diesel injection and gasoline 

octane rating, obtaining that NOx emissions, gasoline consumption, reach perfect 

values at different torques, where they use exhaust gas recirculation, to improve 

the economic performance of the engine [17]. 

In this research, a bibliometric study of the research on diesel engines during the 

years 2007-2018 is carried out, in addition to presenting a detailed analysis of the 

results of the publications by criteria such as year of publication, journals, type of 

document, countries, institutions, authors and high impact articles that have 

determined the trend of the subject, in order to obtain a basis for a better 

understanding of the development of diesel engine research. 

 

2.  Methodology 
 

The documents used in this study were obtained from the Thomson Reuters 

database, Web of Science, by searching using keywords such as "diesel engine", 

"diesel engine characterisation", allowing 5124 documents to be obtained, 

including articles, conference papers, reviews, letters, editorial material, among 

others. The information was then imported into the HistCite software and then 

analyzed to obtain detailed information such as citations by year, country, 

institution and journal, as well as a categorization of the high impact articles and 

authors that have determined a clear trend in research on this topic over the last 

decade. 
 

3. Results and Discussion 
 

3.1 Distribution of research output 

The number of publications obtained from the database for each year of 

publication is shown in Figure 1a. In 2007, 203 articles were published about 

diesel engines. The rate of growth in publications over the next six years was 

slow, but in 2014, when the number of publications approached 500, the 

publication rate increased significantly. A research-based distribution analysis can 

help to understand a country's capacity and explore the capacity gap between 

several countries. A total of 87 countries have contributed to diesel engine 
research, indicating a relatively high research trend. As shown in Figure 1b, the five 
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countries that contributed most to the research are India, PR China, the United 

States of America, Turkey and South Korea, which represent 60% of the total 

scientific production. 

Citation-based indicators are of great value and reflect the impact of scientific 

work, while the analysis of citations is more structured, open, academic and 

complemented in the research of a topic, mediating factors such as the total local 

citation score (TLCS), which is the number of times an article is cited by other 

articles in the local collection, which means that India has both the highest 

number of publications (17.1% of total publications), as well as the country with 

the highest total TLCS, with a total of 4959, while China, Turkey, USA and 

Greece presented TLCS value of 4113, 3604, 2667 and 1625. A more in-depth 

analysis is carried out to determine the academic impact of each country and to 

calculate the average number of articles per citation. In recognition of the 

academic impact, countries with more than 160 papers, a total of 10 countries, 

were chosen to calculate the average number of citations per paper. 

 

 

Figure 1. Results, a) annual diesel engine research product from 2007 to 2018, b) 

total publications by country from 2007 to 2018. 

 

The selected countries were sorted according to citations by item in descending 

order as shown in Table 1, where the five countries selected were Turkey, 

Malaysia, Spain, India, and China, all have a strong academic influence on 

research on this topic. 

 

Table 1. Ranking of results, TLCS and TLCS/Records for each country 
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From the 87 countries analyzed, with a LCS of 25476, 21 of these are developed 

and the rest are under development. Developed countries have an LCS of 9559, 

where it is 38% of total LCS, with developing countries having more LCS. 

 

3.2 Distribution based on the institution of research results and citations 

Analysis of the production of institution-based research can help us understand 

the capacity and activity of institutions around the world. As shown in Table 2, 

the institution with the most publications in this field is Tianjun University, with 

147 publications. The following two institutions, located in India and China 

respectively, Anna University and Hanyang University have over 100 publications 

produced during this analysis. 

Using TLCS as an example to classify institutions, the first 3 institutions are 

National Technical University of Athens, Anna University and Tianjin University, 

with 1604, 1145 and 1043 citations respectively. Considering that the National 

Technical University of Athens does not appear in the top five of institutions with 

more publications, and having a high number of citations, it can be said that the 

institution has shown a great influence in this subject, making an analysis of the 

average number of citations, with the values of Records and TLCS, taking a base 

limit of 50 articles, the first two institutions are Kocaeli University and National 

Technical University of Athens. These two institutions are of high renown, so it is 

observed that they have a greater impact on research on the subject. 

 

Table 2. Top 5 institution of published papers, TLCS and TLCS by papers. 

 
 

3.3 Distribution by journals  

 

With reference to the journals, 5212 articles have been published in 652 journals 

in the area of diesel engines. Figure 2 shows the increase in the number of 

publications for the most relevant journals in the area. Fuel has a total of 476 

publications, with a percentage of 9.1% of the total number of articles published 

by the journals as shown in Table 3, followed by the second and third journals 

with the highest number of published documents, which are Energy Conversion & 

Management and Energy with 268 and 259 articles published respectively, which 

represents 5.1% and 5% of the documents published by journals. 
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Figure 2. Total publications by journals from 2007 to 2018. 

 

The journals that publish more do not necessarily have high TLCS values, which 

is evident in the case of the Journal of Engineering for Gas Turbines and Power-

Transactions of the ASME, which has 119 published articles, but a TLCS of only 

12 citations, while Renewable Energy has only 82 publications, but has a TLCS 

value of 1334. Likewise, Fuel with 478 publications and an TLCS of 5233 

citations, being the journal with the largest number of publications and the largest 

TLCS, together with Energy Conversion & Management and Energy magazine 

with TLCS values of 2952 and 2670 citations respectively. 

 

Table 3. Top 10 journals of published papers, TLCS, TGCS and Impact Factor. 

 

 

 

3.4 High-impact papers and authors 

 

The criteria used to select the authors and high impact articles was the value of 

TLCS, which was written in 4 different journals. Table 4 shows that the articles 

were written between 2007 and 2010, two of which were published in Fuel 

magazine, which has 476 articles published, while Progress in Energy and Com- 
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bustion Science magazine has only 6 articles published, which concludes that to 

be a high impact magazine the relevance and impact of the published paper is 

taken into account. 

 

 

Table 4. Classification of the top five high impact articles. 

 

 

 

High impact authors were chosen using TLCS, and the author with the highest 

TLCS is Rakopoulos CD, who has 47 published articles and an TLCS of 1329. 

Authors such as Kalam MA and Masjuki HH, who have 59 and 66 published 

articles, have an average TLCS value relative to the first 5 authors.  

 

3.5 Citation Visualization Analysis 

 

HistCite was used to generate a chronological visualization of citations for the 

documents on the topic under study, allowing the elaboration of Figure 4 that 

shows the data collected by the first 30 articles with high TLCS. However, the 

minimum TLCS value for the graph was 67 and the maximum was 319, and the 

relative size of the nodes in the graph show the quoted document number, while 

the arrows point to the quoted documents. 

 

In addition, Figure 3 shows that in 2007 and 2008 the most frequently cited 

articles were found, and that article 267, written by Rakopoulos CD [18], was one 

of the most frequently cited, having a great impact on the research on this issue, a 

document that relates to the performance and emissions of a bus engine that uses 

diesel fuel derived from sunflower and cotton roots from Greece. Articles 1019 

[19] and 1022 [20] that cite this article have issues related to biodiesel, which 

indicates that the issue of alternative fuels is closely related to the research 

conducted. 
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Figure 3. Chronological citation chart for diesel engine research. 

 

4. Conclusions 
 

The research trend in the field of diesel engines has increased from 2007 to 2018, 

however, it increased considerably between 2014 and 2017, a period in which the 

economic investment in obtaining alternative fuels to meet the needs of transport 

in many nations was intensified, and in particular in the use of diesels for different 

applications, results that imply that academic research related to this topic will 

continue to increase in the coming years. 

With the exception of India and China, research has focused on developed 

countries such as the United States of America, Germany, the United Kingdom 

and Canada; however, the remaining 81 countries around the world have 

contributed to diesel engine research, showing that research on the subject will 

continue to advance while problems of particulate matter and CO2 emissions are 

present. Many articles that were published in journals with specific disciplines 

such as engine, environmental, energy, fuel have more citations than those 

published in global engineering journals, which shows that publications on this 

subject are highly localized and concentrated in a small group of high impact 

journals.  

The focus of the work carried out in this area was changed in the period from 

2007 to 2018, where in the first part, the applications of diesel engines in different 

environments were studied, as well as the use of alternative fuels and their 

efficiency in the environment to reduce emissions, followed by a second stage, 

where parametric studies of different engine parts using control volumes and/or 

controlled spaces were carried out, in addition to the implementation of 

simulations for these studies. The analysis of alternative fuels in diesel engines 

continued, improving the spark explosion, and finally a third one, where the 

emphasis was on CFD analysis, complementing the parametric studies, as well as 

the reduction of emissions using different fuel additives in diesel engines. 

Research on the subject has shown a great understanding and development of the 

principle of functioning, application and development of these engines, so that 

several papers show that further research can be done to advance emission 

reductions and improved engine efficiency using advanced methodologies. 
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