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Abstract 

 

The growth and development of research productivity concerning engine 

modeling in terms of publication output as reflected in Science Citation Index 

Expanded, Social Science Citation Index, Arts and Humanities Citation Index and 

Emerging Sources Citation Index. Index are analyzed for the period of 2001-2016 

using HistCite to know global publication share, rank, h-index, output of top 

journals and high-frequency words in this field. The citation chronological chart 

and main development path are demonstrated by HistCite software to understand 

the basic situation and summarize the research status in the field of engine 

modeling. 
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1. Introduction 
 

Engine modeling is an important tool that eases processes such as simulation, 

component development, algorithms (both control and strategy development), On-

board diagnostics, and calibration [1]. Another of its advantages is that it can help 

to predict pollutant emissions from vehicles [2], [3]. 

But its main benefit lies in the economic aspects, since using computer models 

can avoid costly experimental testing when considering any modification.  
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Therefore, it is necessary to evaluate this growth using bibliometric techniques 

that allow us to evaluate the growth of the literature in engine modeling. 

Bibliometric provides us with a tool that can be taken from a micro (institution) to 

a macro (world) level [4], which gives us reliable evidence of scientific activity. It 

has been used in various professional fields, such as Business & Society [5], 

Dental Science [6], Psychology [7] and Tourism [8]. With the Histcite program it 

is possible to generate and display the most relevant publications from Web of 

Science [9]. 

The aim of this study is to assess qualitatively and quantitatively the trends in 

engine modeling research from 2001 to 2016. Bibliometric methods were used to 

examine the characteristics of the publications, such as country, organization, 

magazines, and so on. 

 

2. Database and methodology 
 

2.1 Bibliometric methods 

 

Bibliometrics is defined as the measurement of text and information [10], which 

allows a deeper concept of a specific topic to be obtained from a quantitative 

analysis of the relevant characteristics of the contents of scientific and 

technological texts [11]. Bibliometric analysis gives us a systematic approach that 

can quantitatively analyze scientific publications to identify particular research 

phenomena [12]. There is no clear consensus on its difference with scientometrics 

and infometry, but several authors have made certain differences clear on several 

occasions [13-16]. Bibliometric tools allow the exploration, organization and 

analysis of considerable amounts of historical data from research results, 

facilitating the identification of hidden patterns that support the decision-making 

process [17]. For the present study, information was obtained from the Web of 

Science database of Thomson Reuters, by means of several searches: combining 

the words "engine modeling" or "engine modelling"; "mean value engine model", 

"mean value model" and "engine"; "mean value modeling" or "mean value 

modelling" and "MVEM", obtaining 234 results that included the title, author's 

name, journal, cited references, words, year, type of document, language, 

institution, institution with subdivision and country.  

 

2.2 H-index 

 

The H index proposed by Jorge E. Hirsch in 2005 makes it possible to measure 

the productivity and impact of scientists and academics, as well as of a journal, 

institution or country [18], and is defined as: "A scientist has an h index if he has 

published h papers with at least h citations each". The advantage of index h is that 

it combines quantity (number of documents) and quality (impact or citations of 

these documents) [19]. In this analysis, index h for different countries, 

organizations and journals is presented, which is based on certain search criteria 

mentioned previously.  
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3. Results and discussion 
 

3.1 Characteristics of the publications 

 

From the 234 results, 93.6% were articles, 5.1% proceedings papers and 1.2% 

reviews. Figure 1 shows that in the last 16 years the number of items per year did 

not always have a marked upward or downward trend, but that even so, between 

the beginning and the end of this period the number increased from 6 to 19, 

representing a growth of 217% up to the year 2016. From the 19 published items 

in this last year, 35.6% belong to the USA. The latter could be related to engine 

modelling, and pollutant emissions, as seen as an interest of this country in 

offsetting emissions from its nearly 250 million vehicles (almost one per person) 

and its 20 million barrels of used oil per day [20]. In terms of languages, it was 

found that all the articles were published in English, which implies that the 

academic production is published in magazines in that language. A temporary 

analysis of the publications generated for the last ten years shows an increase of 

307% in the number of authors, 28.4% in authors per publication, 481% in 

references cited and 83.3% in references per publication. 

 
Figure 1. Trend of engine modeling research in the from 2001 to 2016 

 

3.2 Publications distribution by country and organization 

 

In Table 1, the 5 most productive countries were classified according to the 

number of publications and index h. From this top 10, six belong to Europe, three 

to Asia and one to North America. The United States had the highest number of 

publications (55), followed by the UK (39) and China (26). The position of 

countries in terms of number of publications was consistent with that of countries 

in index h, this shows that the volume of publications is commensurate with the 

quality of their publications, although the difference in index h between the first 

three countries and the remaining seven is noteworthy. 
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Table 1. Top 5 most productive countries related to Engine Modeling Research 

Position Country Publications (%) h-index 

1 USA 55 (23.5) 14 

2 UK 39 (16.7) 12 

3 Peoples R China 26 (11.1) 11 

4 Italy 14 (6.0) 5 

5 Iran 13 (5.6) 5 

 

A global perspective of the characteristics of the 10 most productive countries is 

shown in Figure 2, with the opaquer colors corresponding to larger publications, 

and the larger circles corresponding to a larger h-index. 

 
Figure 2. World map regarding Engine Modeling Research. 

 

Figure 3 allows to appreciate the interconnection between these and other 

countries. It can be seen that the USA and the UK, in addition to having been the 

first in terms of volume of publications, were also the ones that cooperated most 

with other countries. 

 
Figure 3. Interconnection of countries concerning Engine Modeling Research 
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It can be seen that the USA or UK have been the leaders in terms of number of 

publications for 13 out of 16 years as shown in Figure 4, and that in 2016 there 

was a sudden decrease in the number of publications from all countries except the 

USA. 

 

 
 

Figure 4. Number of papers per country 

 

 

3.3 Journals 

The 234 articles were from 91 journals. More than 40% of these were from the 5 

most productive journals as shown in Table 2. Proceedings of The Institution of 

Mechanical Engineers Part D-Journal of Automobile Engineering was the first in 

volume of publications, but ranked fifth in h-index. Although Control Engineering 

Practice ranked second in number of articles, only ranked eighth in h-index, and 

conversely, Energy Conversion and Management, which ranked fourth only in 

productivity, was the first in terms of the quality indicator mentioned above, 

which shows its great influence in this field despite not having a large volume of 

publications. 

 

Table 2. Most productive Journals 

 

Rank Journal Publications 

(%) 

h-index 

(position) 

1 Proceedings Of The Institution Of 

Mechanical Engineers Part D-

Journal Of Automobile 

Engineering 

28 (12.0) 8 (5) 

2 Control Engineering Practice 16 (6.8) 5 (8) 

3 Journal Of Engineering For Gas 

Turbines And Power-Transactions 

Of The Asme 

9 (3.8) 8 (5) 
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Table 2. (Continued): Most productive Journals 

 

4 Energy Conversion And 

Management 

8 (3.4) 12 (1) 

5 International Journal Of Engine 

Research 

8 (3.4) 11 (2) 

 

4. Conclusions 
 

With the Web of science database, the modeling of internal combustion engines 

was studied, using bibliometric techniques. 

All publications were made in English, which reflects the global nature of the 

study in this field. In addition to being the most productive country, the USA has 

also been the most influential, based on the h-index. The University of Michigan 

was the most productive institution, although all of the top universities had a 

similar h-index. Fuel journal was the first in volume of publications, and the most 

cited article was Progress and recent trends in homogeneous charge compression 

ignition (HCCI) engines by M Yao, Z Zheng and H Liu, published in Progress in 

Energy and Combustion Science. Analyzing the most frequent words, it was 

found that research in engine modeling and mean value modeling has been a little 

more focused on diesel engines. 
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