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Abstract. This study aims to reveal and analyze the landscape of China’s scientific publications in
2018-2020 on the subject “Energy Engineering and Power Technology” using bibliometric data from the
Lens platform.

Bibliometric data of 26,623 scholarly works that satisfy the query: “Filters: Year Published =
(2018-); Publication Type = (journal article); Subject = (Energy Engineering and Power Technology);
Institution Country/Region = (China)” were used to analyze their main topics disclosed by Fields of Study
and Subject; the leading contributors to these R&D activities were also detected.

Chinese Academy of Sciences, China University of Petroleum, Tsinghua University, Xi’an Jiaotong
University, China University of Mining and Technology are the leading institutions in the subject. Most
research works were funded by National Natural Science Foundation of China.

China carries out its research not only in conjunction with the leading economies: United States,
United Kingdom, Australia and Canada, but also with the developing countries: Pakistan, Iran, Saudi
Arabia and Viet Nam. Materials science, Chemical engineering, Computer science, Chemistry, Catalysis,
Environmental science are the top Fields of Study.

Analysis of co-occurrence of Fields of Study allowed to identify 5 thematic clusters: 1. Thermal
efficiency and environmental science; 2. Materials science for energy storage and hydrogen production;
3. Catalysis and pyrolysis for better fossil fuels; 4. Computer science and control theory for renewable
energy; 5. Petroleum engineering for new fossil fuel resources and composite materials.

The results of the work can serve as a reference material for scientists, developers and investors,
so that they can understand the research landscape of the “Energy Engineering and Power Technology”
subject.
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Introduction

Research and development (R&D) is
expensive but plays an important role
in improving competitiveness. Researchers,
technology innovators and decision-makers need
to understand the structure of global trends,
therefore, the analysis of scholarly works carried
out by the world’s leading economies is

© 2021. B.N. Chigarev

becoming an essential component in developing
effective decisions on science funding.

The bibliometric analysis contributes
significantly to understanding the landscape of
academic publications and the hot topics of
R&D [1]. In recent decades, China has become
one of the leading nations in science and
R&D [2].
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Chinese authors make extensive use
of bibliometric analysis to construct research
profiles, study global scientific cooperation
and identify trends in the development
of specific areas of knowledge [3-6]. In the
main  they use data from  Scopus,
Web of Science and Chemical Abstracts
Service, but the Lens platform has
additional features: classification by
subjects of research, fields of study,
open access to its resources and wider
indexing coverage. In this study, “Energy
Engineering and Power Technology”, the main
subject category of Energy subject area as
classified by Elsevier’, was biometrically
analyzed.

General note: in this article, the
terms used by the Lens platform are
given in their original form, for example,
Field of Study, Subject, Energy
Engineering and Power Technology,
Materials Science, in order to separate them
from the rest of the text.

1. Materials and methods

1.1. Data
“Energy  Engineering and  Power
Technology”  subject  includes 560,318

scholarly works in the Lens database.
In  2018-2020, 90,173 documents were
published: 26,366 by China, 10,393 by
United States and 4,319 by India.
Considering only journal articles, we get
the final request to the Lens: “Filters:
Year Published = (2018-); Publication
Type = (journal article); Subject = (Energy
Engineering and Power  Technology);
Institution ~ Country/Region =  (China)”,

which gives 26,623 scholarly works as
the result for further analysis.

1.2. Methods

Scholar analysis by the Lens platform
provides a flexible possibility to build data
slices. We use it to get top institution name, top
funding, countries, subjects, fields of study and
SO on.

For each top item, 3 or 4 highly cited
articles with their brief analysis were proposed
as examples. Moreover, we use VOSviewer, a
software tool for constructing and visualizing
bibliometric networks [7], to cluster Field of
Study data based on their co-occurrence.

Fields of study are used by the Microsoft
Academic Graph (MAG) and exposed as Topics
on the Microsoft Academic website to
categorize entities. They are defined by machine
learning parsing of all accessible text in
bibliometric records. The Lens is based on
Microsoft Academic Index and includes
currently 225,109,652 scholarly works.

2. Results

During the last 10 years, the number of
Chinese publications on “Energy Engineering
and Power Technology” subject more than
doubled compared to the global average: 2,041
articles in 2011 and 10,375 in 2020 (as of
12.06.2020) compared to 15,004 articles in 2011
and 34,173 in 2020 published by all countries
(Fig. 1).

Journal articles are the main type of
publications. Book chapters and conference
proceedings are minor. Chinese authors strive
to have their articles indexed in leading
international abstract databases.

“https://www.scimagojr.com/journalrank.php?area=2100&category=2102
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Fig. 1. The number of scholarly works over time by their publication type

2.1. Top Institution Name by Chemical engineering—1; Energy storage—1;
Document Count on “Energy Environmental science—1; Heavy metals—1;
Engineering and Power Technology”
subject for 2018-2020

Human health—1; Hydrometallurgy—1;

Inorganic chemistry—1; Mesoporous
Chinese organizations lead the overall list material >1;  Metal  recycling—1;  Mini
(without “China” filter) of publication activity review— 1; Nanocrystal—1; Polymerization—1;
(Fig. 2). Pyrometallurgy—1; Sodium—1;
Examples of top cited articles by Supercapacitor—1; Waste management—1}.
Chinese Academy of Sciences [8-10] and Hence, we can assume that Materials
their Field of Study {Electrochemistry—2; science for Supercapacitor and Battery,
Ion—2; Lithium—2; Materials science—2; including impact of Heavy metals on
Anode—1; Battery (electricity)—1; Human health, are the main topics of those
Capacitance—1;  Carbon—1; Cathode—1; researches.

2,212 993 804
Huazhong University of
Chinese Academy of Sciences SIS te=R=T1ls W E=la T Ts] (s7:4 Russian Academy of Scienc
975 900 838
Shanghai Jiao Tong
University Tianjin University Zhejiang University

Fig. 2. Top institutions, based on their number of scholarly works in the result for the query:
“Filters: Year Published = (2018-);
Publication Type = (journal article);
Subject = (Energy Engineering and Power Technology)”
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Examples of top cited articles by China
University of Petroleum [11-13] and their
Field of Study {Geothermal energy—2;
Geothermal gradient—2; Mass flow rate—?2;
Petroleum engineering—2; Working fluid—2;
Carbonate—1; Closed loop—1; Environmental
science—1; Fossil fuel>1; Geology—1;
Injection  rate—1;  Macropore—1;  Mass

flow—1; Mass transfer—1; Materials
science—1; Mineralogy—1; Oil shale—1;

Organic geochemistry—1; Porosity—1; Pressure

drop—1; Quartz—1; Scanning electron
2,318 2,649
Australia Canada
4,239 2,134 2,223
Iran Japan
B

Korea, Republic of

microscope—1; Total organic carbon—1}.
So, Qil shale, Geothermal energy,
Environmental science are in focus of China
Petroleum sector.

2.2. Top Countries by Document Count
on “Energy Engineering and Power
Technology” subject for 2018-2020

China publishes 2.57 times more articles
than the United States. It is worth noting
that Iran publishes more articles on the topic
than India or the United Kingdom (Fig. 3.).

2,165 4,230
Germany India
3,657 10,735

United Kingdom United States

Fig. 3. Top institutions by their number of scholarly works

China carries out its research not only in
conjunction with the leading economies
{United States—2,812 shared publications;
United Kingdom—934; Australia—816;
Canada—585}, but also with developing
countries {Pakistan—156; Iran—120; Saudi
Arabia—111; Viet Nam—103 shared
publications}.

Remark: since we used “China” as a filter
in collecting bibliometric data, the mention of
other countries in the results obtained will be
associated with the presence of non-Chinese co-
authors in the publications.

2.3. Top Funding by Document Count
with “China” as a filter

Format of the list: Funding—Document Count.
o National Natural Science Foundation of
China—15,299
e Fundamental Research Funds for the
Central Universities—2,097

o National Basic Research Program of
China (973 Program) —1,454

e China Postdoctoral Science
Foundation—1,265

o National Key R&D Program of
China—773

e China Scholarship Council—662

e Ministry of Science and Technology

of  the People's Republic  of
China—565

e Natural Science Foundation of Shandong
Province—465

o Natural Science Foundation of Jiangsu
Province—462

o National Key Research and Development
Program of China—429

e Chinese Academy of Sciences—384

e Ministry of Education of the People’s
Republic of China—328

e Natural Science Foundation of
Guangdong Province—311
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o Natural Science Foundation of Beijing

Municipality—205

o Priority Academic Program Development
of Jiangsu Higher Education

Institutions— 196

e National Science Foundation—179

o Natural Science Foundation of Zhejiang
Province—172

¢ National Key Research and Development

Program of China Stem Cell and

Translational Research—153

National Natural Science Foundation of
China is the main sponsor of all research
projects in China, but along with this, there is a
broad diversification of funding for science,
including foreign funds, for example, National
Science Foundation (USA).

Examples of top cited articles funded by
National Natural Science Foundation of China
[14-16] and their Field of Study: {Battery
(electricity)—2; Energy density—2;
Lithium—2; Lithium-ion battery—?2; Materials
science—2; Acoustics—1; All solid state—1;
Chemical engineering—1; Computational fluid
dynamics—1; Electric vehicle—1; Electrical
engineering—1; Electrolyte—1; Energy
harvesting—1; Fast ion conductor—1; lon—1;

Nuclear engineering—1; Physics—1;
Piezoelectricity—1; Short circuit—1;
Thermal—1; Thermal runaway—1;
Vibration—1;  Vortex—1;  Vortex-induced
vibration—1; Wind  power—1; Wind
tunnel—1}.

This list implies that not only Materials
science and Battery, but also Nuclear
engineering, Chemical engineering and even
such non-ordinary research area as Energy
harvesting by Wind power are in focus of
China’s funding organizations.

If we took in consideration the National
Science Foundation (USA), we get the following
examples of top cited articles [17-19] and their

Field of Study {Materials science—3;

Anode—1; Battery (electricity)—1;
Capacitance—1; Cathode—1; Chemical
kinetics—1;  Combustion—1;  Doping—1;

Double bond—1; Electrode—1; Electrolyte—1;
Flame speed—1; Graphene—1; Inorganic
chemistry—1; Laminar flame speed—1;
Lithium—1; Lithium vanadium phosphate
battery— 1; Molecule—1; Nanoarchitectures for
lithium-ion batteries—1; Nanotechnology—1;
Optoelectronics—1;  Pentoxide—1;  Power
density—1; Radical—>1; Supercapacitor—1;
Thermochemistry—1; Thermodynamics—1;
Vanadium—1; Voltage—1}. If the first article
concerns the in-depth experimental studies on
Combustion, Chemical kinetics and Laminar
flame speed, the two others relate to
Supercapacitor, Nanotechnology, Materials

science and Battery.

2.4. Top Fields of Study by Document
Count of China’s publication activity
on “Energy Engineering and Power
Technology” subject

Format of the list: Field of Study—Document
Count.

e Materials science—14,489

e Chemical engineering—6,961

e Computer science—3,492

e Chemistry—3,180

e C(Catalysis—2,784

e Environmental science—2,726

e Mechanics—2,579

e Combustion—1,864

e Coal—1,661

e Electrochemistry—1,629

e Control theory—1,515

e Composite material—1,437

e Hydrogen—1,391

e Anode—1,338

e (Carbon—1,318

e Electrolyte—1,251
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e Geology—1,216

e Electrode—1,192

e Adsorption—1,179

e Heat transfer—1,168

China’s publication activity is comparable
with the overall performance: Materials
science—33,807; Computer science—15,257;
Chemical engineering—14,244; Environmental
science—10,806; Chemistry—7,797.

Examples of top cited articles on Field of
Study (Materials science): [20-23] and the list of
Fields of Study of this articles: {Materials
science—4; Chemical engineering—3;
Electrochemistry—3; Specific surface area—3;
Anode—2;

(metallurgy)— 1; Carbon nanofiber—1; Coal—1;

Adsorption—1; Annealing
Composite number—1;
Electrochemical reduction of carbon
dioxide—1; Electrolyte—1; Electrospinning—1;

Desorption—1;

Graphene—1; Hybrid material—>1; Ionic
liquid—1; Lithium—1; Metal— 1; Metal-organic
framework—1; Nanofiber—1; Nanoparticle—1;
Nanotechnology—1; Oxide—1; Porosity—1;
Rational design—1; Surface roughness—1;
Water block—1; Water treatment—1}.

Main highlights of these articles (3 for
each):

¢ High-performance energy storage devices
for applications ranging from portable
electronics to electric vehicles stimulate research
on new-type batteries beyond lithium-ion
batteries.

o FesSes/N-CNF  hybrid material has
been fabricated, which combines the advantages
of interconnected N-rich carbon nanofibers and
ultrasmall Fe;Segs nanoparticles.

e The hybrid materials based on metal
selenides open the way for the development of
advanced energy storage systems.

e Environmental problem associated with
the use of fuel could be solved by chemical
conversion, which reduces CO, emission.

e Pristine  MOFs materials used as the
electrocatalysts for CO, reduction exhibit
excellent electrocatalytic activity and selectivity.

o MOF-derived materials improve electron
transfer and mass transport.

o Two-dimensional layered vanadium
disulfide (VSy) is a promising anode material for
lithium-ion batteries (LIBs) due to the high
theoretical capacity, but it remains a challenge to
synthesize  monodispersed  ultrathin VS,
nanosheets.

e A novel solvothermal method has been
developed to prepare the monodispersed bowl-
shaped NHzs-inserted V'S, nanosheets.

e An anode material for LIBs, porous
monodispersed VS, (H-VS,), delivers superior
rate performance and longer cycle stability.

e The large-scale coal resources and the
increasing demand for clean energy enforce the
exploitation of unconventional gas reservoirs
such as coalbed methane (CBM).

e |t is of great significance to understand
how to change the pore structure of coal for
CBM mining.

e lonic liquids can reduce the damage of
water block effect and widen the pore diameter.

2.5. Top Fields of Study by Average
Scholar Citations

If we consider articles related to the most
cited Fields of Study, then we get the following
picture of more specific terms in comparison
with the top Fields of Study by number of
publications (format: Field of Study —Average
Scholar Citations): Energy density—19.8; Fast
ion conductor—16.4; Lithium-sulfur battery
—15.1; Deep learning—14.9; Nanotechnology
—14.7; Engineering physics—14.6; Dendrite
(crystal)—14.5; market—14.0;
Chemical vapor deposition—14.0; Lithium-ion

Electricity
battery—13.7; Battery pack—13.7; Electronics

—13.7; Polysulfide—13.3; Sodium-ion battery
—13.3; Capacity loss—13.2.
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Examples of top cited articles on the most
cited Field of Study (Energy density OR Fast ion
conductor) [24-27] and the Fields of Study of
this articles: {Fast ion conductor—4; Materials
Chemical

science—4; engineering—3;

Electrode—3; Electrolyte—3; Ionic

conductivity—2; Activation energy—1;
Anode—1; Band gap—1; Battery
(electricity)—1; Carbon nanofiber—1;
Cathode—1; Chemical physics—1; Composite
number—1; Conductivity—1; Crystal
structure—1; Density functional theory—1;
Doping—1; Electrochemistry—1;
Electrospinning—1; Ion—1;  Lithium—1;
Nanofiber—1; Nanoparticle—1; Oxide—1;
Statistical analysis—1; Sulfide—1}.

Main highlights for those articles (3 for
each):

e Conductivities of the sulfides are the
most important property for the electrolytes,
which is closely related to their crystal
structures.

e Lithium-ion conductivity can be improved
by various doping methods, such as substitution
doping, interstitial doping, dual-doping, etc.

o Cost-effective silicon was employed to
replace the costly germanium in tetragonal
Li1oGeP2S1,-type electrolytes.

e The as-assembled SIC full device
exhibits an ultrahigh energy density of 182.8
Wh/kg. The SIC device was assembled
with CNF@NVPF as the cathode and pCNF
as the anode.

e The interconnected carbon fiber network
provides strong mechanical robustness.

e Carbon nanofiber NVPF particles are
completely encapsulated into carbon matrix of
CNF.

e NanGe-PSy, is a promising candidate as a
solid Na electrolyte due to its high room
temperature ionic conductivity and phase

stability.

e Na1Sn2PS;2 has been reported to have a
room temperature ionic conductivity of 1.4
mS/cm.

e Substituting Sn with Ge increases the
band gap, improves the room temperature
conductivity by a factor of 2, and lowers the
activation energy of Na hopping.

e PEO-NaClO, filled in the space between
NasPSs particles, the interfacial resistance of
solid electrolyte could be reduced, increasing the
ionic conductivity of composite electrolyte.

e With a higher ionic Conductivity and
better interfacial compatibility of the NPS-PEO
electrolyte, the SnS,/Na battery delivers
improved cycling stability.

e The all-solid-state battery SnS,/Na shows
enhanced electrochemical performance.

In addition, Fields of Study can be listed, which
in total are most often cited by patents (format:
Field of Study — Sum by Patent Citations):

{Materials science—126; Chemical
engineering—74;  Computer  science—45;
Electrolyte—24; Control theory—21;
Anode—21; Battery (electricity)—21;

Lithium—20}, the common landscape is the
same: exploration on Materials science,
Chemical engineering and Computer science for
efficient electricity Battery.

2.6. Top Institution Name by Field

of Study and by Subject compared

by Document Count

Fig. 4 and Fig. 5 show the leading
scientific organizations with the highest number
of publications in the Fields of Study and
Subjects categories, respectively.

The Chinese Academy of Sciences is the
leading institution in most Fields of Study, with
the exception of Computer Science, which is
dominated by Tsinghua University, North China
Electric Power University and Electric Power
Research Institute.
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Fig. 4. The main Fields of Study for the most active institutions, based on their number of scholarly works
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Fig. 5. The top Subjects for the most active institutions, based on their number of scholarly works
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In this article, we use Subject
“Energy Engineering and Power
Technology” as a filter, thus
other ~ Subjects can be viewed as
intersections with it.

It is worth noting that Chinese
publications usually have many
co-authors. For example, in 23,033 Chinese
articles on the topic “Energy Engineering
and Power Technology” without US,
UK and Australian co-authors, the average
number of co-authors was 5.7, with
average citation 6.2. 75% of articles have
been cited. 26 publications were cited 100 times
or more.

In 7,836 US articles on the topic
“Energy Engineering and Power Technology”
without Chinese co-authors affiliated with
China, the average number of co-authors
was 3.36 with average citation 55
and many of the co-authors have Chinese
last names. 73% of articles have been
cited. 26 publications were cited 73 times
or more.

The average number of references
per article for Chinese
publications is 35.7, and for US publications
itis 32.5.

In short, the total number matters.

Top additional Subjects by
articles of all institutions: Fuel
Technology—14,807;
Sustainability and the
—11,082; General
Electrical and
Electronic  Engineering—5,858;  Condensed

Renewable Energy,
Environment

Chemical
Engineering—7,041;

Matter  Physics—3,838;  Nuclear  Energy

and Engineering— 3,787, Organic
Chemistry—2,966; Industrial and
Manufacturing Engineering—2,959;

Physical and Theoretical Chemistry—1,971;
General Chemistry—1,315.

2.7. Top Institutions with most published
articles supported by Chinese Funding
Organizations

National Natural Science Foundation of
China is the main fund for China R&D, top
institutions which get support from it are:
Chinese Academy of Sciences (published 1,377
articles with NNSFC support), Xi’an Jiaotong
University—823, Tsinghua University—786,
China University of Petroleum—759, Huazhong
University of Science and Technology—693
published articles.

Fundamental Research Funds for the
Central Universities funding was given to:
China University of Mining and
Technology—196;  China  University  of
Petroleum—189; North China Electric Power
University—179; Chongqing University—125;
Xi’an Jiaotong University—120 published
articles.

National Basic Research Program of
China (973 Program) funding was given to:
Chinese Academy of Sciences—175; Tsinghua
University—106; Xi’an Jiaotong
University—98;  Huazhong  University of
Science and Technology—75; China University
of Petroleum—359 published articles.

China Postdoctoral Science Foundation:
Xi’an  Jiaotong  University—150;  China
University of Mining and Technology—79;
Huazhong  University of  Science and
Technology—74; Harbin Institute of
Technology—73;  Chinese = Academy  of
Sciences—68 articles were published; National
Key R&D Program of China: Chinese Academy
Jiaotong
University—52; Huazhong  University of

of Sciences—1009; Xi’an

Science and Technology—50; University of
Science and Technology of China—41;
Tsinghua University—36 published articles.

The diversity of donors ensures the
sustainable development of Chinese science.
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2.8. Top 5 journals with the most articles
published by China’s institutions

Fig. 6
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Fig. 6. The most active institutions by their number of scholarly works in the 5 top journals

2.9. Constructing the Cluster Map

of Fields of Study using VOSviewer

VOSviewer constructs bibliometric maps
based on a similarity matrix, which is calculated
on the basis of co-occurrence matrix. It uses a
similarity measure known as the association
strength between two items calculated as the
ratio between observed number of co-
occurrences of items and the expected number of
co-occurrences of items, under the assumption
that occurrences of items are statistically
independent [7]. The map can be divided into
communities by cluster algorithm as a network
in which nodes are densely connected internally

within clusters, but loosely connected externally
between different clusters. Each node in the
map (network) is assigned to exactly one cluster.
The number of clusters can be controlled
by setting the minimum number of nodes in
a cluster.

In this article, 16,233 Fields of Study as
co-occurrence terms were used, 2,722 of them
meet more than 10 times. The threshold of 10
items in cluster was used to construct the cluster
map. As a result of the analysis, we obtained 5
clusters (Fig. 7), which are described in detail
below. Format of data: Field of Study in
lowercase (Links; Occurrence).
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Fig. 7. 5 clusters of Fields of Study by their co-occurrence in metadata of publications

An enlarged graphical representation of
the 5 clusters of the Fields of Study co-
occurrence with details for each cluster is given
in the Appendix (Fig. A.1, A.4-A.8). Fig. A.2
shows the change over time of the emergence of
the Fields of Study. On Fig. A.3, a fragment of
terms emerging over time for the cluster
“Material science and chemical technology” is
represented.

Cluster 1 (Red) — we could name it
“Thermal  efficiency and  environmental
science”: environmental science (724;2678);
mechanics (619;2549); combustion (653;1814);
heat transfer (588;1157); flow (psychology)
(611;973); thermal (660;940); analytical
chemistry  (613;846); nuclear engineering
(474;778); thermodynamics (573;693); process
engineering  (455;676);  ignition  system
(375;521); heat  exchanger  (388;436);
NOyx (335;419); diesel fuel (388;418);

computer  simulation  (483;395); thermal
efficiency (352;370); volumetric flow rate
(490;361);  supercritical ~ fluid  (448;334);
combustor (333;326); thermal conductivity
(396;317).

Cluster 2 (Green) — we could name it
“Materials science for energy storage and
hydrogen production by electrochemistry”:
materials  science  (962;14193); chemical
engineering  (778;6805); electrochemistry
(470;1571); hydrogen  (740;1373); anode
(491;1303); carbon (645;1285); electrolyte
(466;1202); electrode (459;1150); cathode
(472;1070); battery (electricity) (527;1062);
lithium (420;989); energy storage (541;809);
oxide  (514;785);  hydrogen  production
(502;711); nanoparticle (452;654); graphene
(412;650); composite  number  (525;634);
supercapacitor (350;628); electrocatalyst
(277;574); optoelectronics (355;506).
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Cluster 3 (Blue) — we could name it
“Catalysis and pyrolysis for better fossil fuels™:
chemistry (683;3122); catalysis (613;2726); coal
(643;1630); pyrolysis (555;997); inorganic
chemistry (448;739); oxygen (541;610); biomass
(422;558); waste management  (404;531);
nuclear chemistry (366;488); char (338;431);
methanol (421;406); metallurgy (396;403); pulp
and paper industry (316;399); syngas (407;394);
flue gas (408;387); sulfur (386;340); particle
size (455;326); desorption (398;312);
thermogravimetric analysis (351;310); activation
energy (376;309).

Cluster 4 (Yellow) — we could name it
“Computer science and control theory for
renewable energy by optimization and
automotive engineering”: computer science
(450;3397); control theory (360;1481); voltage
(466;896); electric power system (315;851);
automotive engineering (355;590); renewable
energy (424;549); mathematical optimization
(185;520); physics (320;485); wind power
(256;455); photovoltaic system (357;378);
electricity generation (426;349); grid (229;333);
AC power (183;307); mathematics (314;281);
electrical engineering (184;277); algorithm
(232;272);  electricity  (260;272);  China
(136;270); capacitor (240;263); engineering
(313;263).

Cluster 5 (Violaceous) — we could name it
“Petroleum engineering for new fossil fuel
resources and composite materials”: composite
material (697;1417); geology (336;1201);
adsorption (642;1151); porosity (628;781);
methane (592;761); petroleum engineering
(353;583); oil shale (348;533); geochemistry
(134;404); particle (490;395); coal mining
(313;380); natural gas (447;379); permeability
(electromagnetism)  (279;298);  mineralogy
(278;296); hydrocarbon (391;289); viscosity
(421;284); structural basin (128;278); coalbed
methane (221;258); saturation (chemistry)

(363;215); dissolution (345;210); fossil fuel
(333;197).

Conclusions

It has been shown that the Lens platform,
which provides open access to big bibliometric
data of scientific publications and classifies
them by Subject and Field of Study, can be used
to analyze the scientific research landscape on a
adjusted topic, which is important for R&D
economic decision making.

“Energy  Engineering and  Power
Technology” subject is a key topic in the area
of Energy and includes 560,318 research
papers in the Lens database. From 2018 to
2020, 90,173 papers were published: 26,366
by China, 10,393 by the United States and
4,319 by India.

Chinese publications on “Energy and
Energy Production Technology” are more than
doubled in their number compared to the global
average over the past 10 years.

Most of these papers were funded by the
National Natural Science Foundation of China.
The Chinese Academy of Sciences; China
Petroleum University; Tsinghua University;
Xi’an Jiaotong University and China University
of Mining and Technology are leading
institutions in this subject.

Chinese articles on the topic “Energy
Engineering and Power Technology” have the
average number of co-authors 5.7 with average
citation 6.2. 75% articles have been cited.

China conducts its research not only with
the leading economies: United States, the United
Kingdom, Australia and Canada, but also with
the developing countries: Pakistan, Iran, Saudi
Arabia and Viet Nam.

Materials science, chemical engineering,
computer science, chemistry, catalysis and
environmental science are the leading areas of
research.
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The topics of research include works
related to high-performance energy storage
for various applications — from portable
electronics to electric cars, new types
of  batteries, development of  hybrid
materials for advanced energy storage
technologies, synthesis of  monodisperse
ultrafine nanosheets for anodes, increasing
lithium-ion  conductivity through doping,
exploitation of unconventional gas fields such
as coalbed methane.

Analysis of overlapping Fields of Study
identified 5 thematic clusters: 1. Thermal
efficiency and environmental science; 2.
Materials science for energy storage and
hydrogen production; 3. Catalysis and pyrolysis
for fossil fuel improvement; 4. Computer
science and control theory for renewable energy
sources; 5. Oil and gas engineering for new
fossil fuel resources and composite materials.

China is making great efforts to achieve
its dominance in R&D.

Cmamvs  manucama 8  paMKax — BbINOJHEHUS  20CYOAPCMBEHHO20  3a0anus — (mema
«Pynoamenmanvrulii. 6A3UC UHHOBAYUOHHBIX MEXHONO2UN HeQMAHOU U 2a3080U NPOMBIULIEHHOCU
(pynoamenmanvhwle, nouckogvie u NPUKIAOHble ucciedosanus)y», Ne AAAA4-A19-119013190038-2).
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APPENDIX

Cluster_2: materials science for energy storage and hydrogen
production

materials science; chemical engineering; electrochemistry; hydrogen;
anode; carbon; electrolyte; cathode; battery; lithium; energy
storage;hydrogen production
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Cluster_4: computer
science and control
theory for renewable

energy

computer science;
control theory; electric
power system;
automotive engineering;
renewable energy;
mathematical
optimization; wind
power; photovoltaic
system; grid

Cluster_1: thermal efficiency and

environmental science
environmental science; mechanics;
combustion; heat transfer; thermal;
analytical chemistry; nuclear engineering;
thermodynamics

Cluster_5: petroleum engineering for new fossil
fuel resources and composite materials
composite material; geology; adsorption; porosity;
methane; petroleum engineering; oil shale; geochemistry;
particle; coal mining; natural gas; permeability;

Fig. A.1. Clustering the Fields of Study of China’s scientific publications in 2018-2020 on the Subject “Energy Engineering and Power Technology” at the Lens platform
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NO 3HepreTUYECKom TemaTmKe

b.H. Yurapes
NHcTuTyT Nnpobnem HedTn 1 rasa PAH, r. Mocksa
E-mail: bchigarev@ipng.ru

AHHoOTauumsA. Llenblo AaHHOro UcCNefoBaHUA ABNAETCA aHANM3 NaHgWwadTa HayuHbIX Ny6AnKaLmii
Kntaa B 2018-2020 rr. Ha Temy «DHeEpreTMyecKkaa WMHMXKEHepUAa M SHepreTMYeckne TEeXHONOrnu» ¢
NCNoNb30BaHNEM BUBAMOMETPUYECKUX AaHHbIX NAaTdopmbl the Lens.

Mcnonb3oBaHbl 6UBAMOMETPUUECKME JaHHble 26623 Hay4yHbiX paboT, yA0BNETBOPSOWMX
3anpocy: «bunbTpbl: roabl nybavkaumn = (2018-); TMn nyb6anKaumm = (cTaTba B XKypHane), Tema =
(SHepreTnyeckas WHXKXeHepua M 3HepreTMyeckne TexHosoruu); ctpaHa = (Kutai)», pna aHanusa
OCHOBHbIX Tem (nons 6a3bl AaHHbIX: «Field of Study» n «Subject») n BbiIABAEHMA BeAYLWIMX YYaCTHUKOB
JaHHbIX HAay4YHbIX nccnegosaHuii (mons Institution; Institution Country/Region; Funding; Journal).

MNMoKasaHo, yTo KuTalicKasa akagemusa HayK, KuTalickuit HedTAHOM yHMBepcuTeT, YHMBEpCUTET
UnHxya, CnaHbCcKuii yHmusepcuteT LI3AoTyH, KUTAaMCKMA YHUBEPCUTET FOPHOro Aesia U TEXHONOTUN —
BeAylMe y4yperKaeHua B paccmaTpuBaemoil obsactm  muccnegoBaHuiA.  BoablWMHCTBO  paboT
duHaHcMpoBanocb HaumoHanbHbIM GOHAOM eCTeCTBEHHbIX HayK Kutas.

KuTain npoBoAgMT CBOM UCCNEA0BAHUA HE TOJIbKO COBMECTHO C BeAylmMmMU 3KoHOMUKamu: CLLA,
BennkobputaHuelt, ABcTpanmein, KaHagon, HO U C pasBMBaOWMMUCA cTpaHamu: MaknucraHom, MpaHom,
CaypoBckoit ApaBueit M BbeTHamom. [NnaBHble npeameTbl HayyHbIX paboT: maTepuanoBeseHue,
XMMMUYECKasA MHKEHEPUS, KOMMNbIOTEPHbIE HAYKU, XMMUA, KaTaNn3, SKONOTUSA.

AHann3 CcOBMECTHOW BCTpevyaemocTM 3HauveHui nonsa «Field of Study» nossonun BbigennTb
5 temaTtuueckmx Knactepos: 1. Tennosada 3PpPeKTMBHOCTb U 3KonoruA; 2. MaTtepuanosegeHue pna
CUCTEM HAKOMJEHWUA 3HEPruM M MPOM3BOACTBA BOAOPoAd; 3. KaTanus v nuponus ana yaydweHua
CBOWCTB Yr/1eBOAOPOAHOTO TOoNANBa; 4. KoMnbloTepHble HAyKU U TeopuA ynpaBaeHna 414 onTMmMM3aumum
paboTbl BO30OHOBASEMbIX WMCTOYHWMKOB 3Hepruun; 5. HedTaAHaa WHKeHepua p[aA OCBOEHWUA HOBbIX
pecypcoB yrneso4opoA0B U NOJyHEeHUA KOMMNO3ULMOHHbIX MaTepManos.

Pe3ynbTaTbl paboTbl MOMYT CNYXUTb CNPABOYHLIM MATEPUANOM AR Y4YeHbIX, Pa3paboTynKoB U
WHBECTOPOB A/ OLLEHKM HaNpaBNeHWI Hay4yHbIX WCCAefOBaHMMA B 00/11acTM  «IHepreTUyecKoi
WHXXEHEPUN N IHEPreTUYECKUX TEXHONOTUM Y.

Kntouesble cnoBa: KuTait, sHepreTMyeckas UHKeHepUs 1 aHepreTMYeckme TeXHON0MMK, NaHawadpT
ny6ankaumi, bubnmomertpusn, pedepatneHana 6asa the Lens, obiactb uccnegoBaHui.

DAna yntnposaHua: Yuzapes b6.H. Obwee yncno umeet 3HadyeHue. JlaHgWwadT KUTANCKMX HayYHbIX
ny6aukaumii 8 2018-2020 rr. no saHepreTuyeckon Tematuke // AkTyanbHble npobnembl HedpTn U rasa.
2021. Bbin. 1(32). C. 76-101. https://doi.org/10.29222/ipng.2078-5712.2021-32.art7
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