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Abstract

This study conducts a bibliometric analysis of academic works obtained from the Web of Science (WoS) database
using the keywords "radiation," "glass," and "building." Utilizing the VOSviewer software, the study identifies the
distribution of these articles by year, language, publication type, and the most influential authors, countries,
institutions, and sources. Based on data from 913 articles, the keyword analysis reveals the most commonly used
concepts in the field and the relationships between them. The evolution of these key terms over time is also
examined. According to the analysis, "solar radiation”, "window", and "glass" emerged as the most frequently
used terms, closely related to topics such as energy efficiency, thermal performance, and natural ventilation. This
research highlights the development of academic literature focused on the relationships between radiation, glass,
and buildings and identifies the key research trends in this domain. The findings suggest a growing interest in

scientific research on energy efficiency and building materials.
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Cam, Binalar ve Radyasyon Arasindaki lliskilerin Bibliyometrik

Analizi: Web of Science Verilerinin VOSviewer lle Incelenmesi
(o}
Bu ¢alisma, Web of Science (WoS) veri tabanindan “radyasyon”, “cam” ve “bina” anahtar kelimeleri kullanilarak
elde edilen akademik ¢calismalarin bibliyometrik analizini yapmaktadir. VOSviewer yazilimini kullanan ¢alisma, bu
makalelerin yillara, dile, yayin tiiriine ve en etkili yazarlara, iilkelere, kurumlara ve kaynaklara gére dagilimini
belirlemektedir. 913 makaleden elde edilen verilere dayanan anahtar kelime analizi, alanda en sik kullanilan
kavramlari ve bunlar arasindaki iliskileri ortaya koymaktadir. Bu anahtar terimlerin zaman igindeki gelisimi de
incelenmistir. Analize gére, “glines radyasyonu”, “pencere” ve “cam”, enerji verimliligi, termal performans ve
dogal havalandirma gibi konularla yakindan iliskili olarak en sik kullanilan terimler olarak ortaya ¢ikmistir. Bu
arastirma, radyasyon, cam ve binalar arasindaki iliskilere odaklanan akademik literatiiriin gelisimini
vurgulamakta ve bu alandaki temel arastirma egilimlerini tanimlamaktadir. Bulgular, bilimsel arastirmalarda
enerji verimliligi ve yapi malzemelerine yénelik ilginin zaman iginde arttigini géstermektedir.

Anahtar kelimeler: Bibliyometrik analiz, bina, cam, radyasyon, VOSviewer.
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1. Introduction

Glass materials have been used in many areas from the past to the present. The reason for this is the
transparency of glass, its acid resistance to attack, reasonable resistance to thermal shocks, high
mechanical strength, and recycling (Akyildirim et al., 2020; Bagheri et al., 2017; Kavaz et al., 2019). In
addition, easy access to raw materials, flexibility in composition, and advanced melting and forming
techniques have encouraged glass researchers to conduct further studies on radiation shielding needs
(Karasu et al., 2017; Kaur et al., 2016; Kumar et al., 2020; Kurtulus et al., 2021).

Glasses offer unique advantages such as transparency, easy synthesis, and a wide variety of
compositions. Glass-ceramics are materials that combine the properties of both glass and ceramics. In
the crystallization process of the main glass system, the temperature rises above the crystallization
temperature. The name of the glass-ceramic material is given depending on the type of glass used in
its production (for example, when silicate glass is used, a silicate glass-ceramic system is formed)
(Mahmoud et al., 2019; Sayyed et al., 2022; Shang et al., 2021).

High-performance concrete and its varieties, developed in the last few decades, are widely used among
other protective materials. However, neither concrete nor lead are required for certain applications.
Since it can provide transparency, this has led to the development of glass protective materials (Aygun
et al., 2021; Gokce et al., 2018; Obaid et al., 2018)

With developing technology, the number of applications in which radiation sources are used has
increased (Al-Buriahi et al., 2020; Al-Hadeethi & Sayyed, 2020b; Sayyed et al., 2019). Space travel,
agriculture activities, sterilization facilities, non-destructive testing methods and medical centers that
are, radiation intensive are among the main areas where it is used (Abdel Maksoud et al., 2022;
D’Souza et al., 2020; Deliormanli et al., 2021; Sallam et al., 2020). However, radiation carries serious
irreversible risks makes for human health. Depending on factors such as intensity, duration and
distance, skin burns, cell damage, gene mutations and even dangers such as cancer may arise (Al-
Hadeethi & Sayyed, 2020a; Ashok et al., 2018; Malidarre et al., 2020; Tekin et al., 2019). Therefore,
balancing the widespread use of radiation with health risks the use of protective materials is
mandatory. In this context, scientists have been using X-rays and the search for high-performance
absorbing materials that can attenuate photon energies such as gamma-rays (Al-Hadeethi et al., 2019;
Sayyed et al., 2018; Sayyed et al., 2020). In this context, the use of glass materials as a potential
radiation shielding solution has attracted great interest over the last ten years.

The study used metadata from academic studies on radiation, building and glass. Conducting
bibliometric analysis constitutes the main purpose of the study. This approach is based on the
keywords, journals, and publications by examining how it is addressed in the literature from a broad
perspective, provides an in-depth analysis of variables such as authors and collaborations. This type of
bibliometric analysis aims to identify existing gaps in the literature and identify and suggest new ways
for future research.

Although there are many academic studies on radiation, structure and glass in the literature, a
systematic bibliometric analysis of these studies appears to be lacking. Our work fills the gap and
makes the existing knowledge in the field more organized and accessible.

Radiation is a current issue and has an interdisciplinary field of study. Due to its interactions with
different materials, it constantly emerges as a research topic. It was emphasized that the subject of
the study remains current and will continue to be important in the future, and both theoretical and it
also offers valuable contributions from a practical perspectives.

In this study, academic studies on radiation, building and glass were examined. Web of Science
database was used as the data set in the review and scanning was done without any index and year
restrictions. In the search, the terms “radiation” and “glass” and (building or buildings) terms were
searched in the Advanced Search section in the title, abstract and topic tap determined by the authors.
The data in the Web of Science database was accessed on 08.09.2024, and studies added to the
database after that time were not included. In the study, the data obtained from the data set were
processed using the VOSviewer analysis program to determine the relationships between the studies,
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and visualizations were obtained. When looking at the whole study, publication type analysis, article
numbers by year, writing language of the articles, keyword analysis, most effective authors, sources,
articles, countries and institutions were analyzed, their relationships with each other were specified
and visualization was performed. The studies in the data set were examined and the studies with
relevant keywords included radiation, glass and building. Although there are many studies on the
subject, bibliometric analysis studies that include these terms together are lacking. The absence of this
has encouraged researchers to study this issue.

2. Material and Method

Bibliometrics is the quantitative study of information sources and the analysis of published data. It is
a widely used interdisciplinary science. Compared to alternative techniques, it is more reliable, and
bibliometric approach, which is widely recognized to be unbiased (Li et al., 2022), systematic,
transparent and a significant understanding of the characteristics and structure of a given area through
a repeatable procedure (Aria & Cuccurullo, 2017; Liu et al., 2022). Bibliometric techniques are used to
analyse provides a quantitative evaluation of the development of research (Akath & Ding Kalayci, 2024;
Dal et al., 2023; van Raan, 2005). It is not possible to analyse all the academic literature of scientific
disciplines by classical methods. This bibliometric analysis and visualisation methods in the context of
the epistemological and intellectual framework are an effective approach for quantitatively analysing
the academic literature that can shed light on the development of offers (Anag¢ et al.,, 2023;
GUmusburun Ayalp & Anag, 2024).

The bibliographic review identifies trends and focal points in academic publications, topics. It is of great
importance to examine correlations between keywords and authors. This type of comprehensive
analysis provides researchers with valuable insights into the development of previous academic work
and sheds light on future developments (Burkut & Dal, 2023; Burkut & Dal, 2024). In order for
bibliometric analysis to be carried out a healthy way a number of stages need to be designed and
carried out respectively. The design process of the study (Donthu et al., 2021) is as shown in Figure 1.

Stagel o Stage 3 Stage 4

Determination of I Coliccton ofdats Collecfion of
purpose and scope findings

Figure 1. Bibliometric analysis design process (Donthu et al., 2021)

Selection of appropriate visualization software is important in bibliometric analysis. Current
visualization and analysis software includes CiteSpace, HistCite, Gephi, SciToo and VOSviewer.
VOSviewer is suitable for this study because it can perform self-occurrence, co-occurrence, and
clustering analyses of scientific data and clearly present the connections between topics. (Chen, 2006;
Chen, 2017). Therefore, visual analysis of the literature was performed with VOSviewer (Burkut &
Koseoglu, 2022).

In the first stage, the aim and scope of the study were determined. The main purpose of this research
is to create bibliometric maps by using metadata obtained from studies on ‘RADIATION’ and ‘GLASS’
and (BUILDING or BUILDINGS) on variables such as keywords, journals, publications, authors and
collaborations in the field. The data analysed within the scope of the study are; publication type
distribution, publication language distribution, most effective journals, most effective articles,
keyword analysis, most effective countries and institutions, most co-cited sources, journals and
authors.

In the second stage, the analysis techniques to be applied in the bibliometric study were selected and
designed. The study started with a search process that focused on identifying databases that would
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comprehensively cover all relevant studies rather than limiting it to specific journals. Accordingly, Web
of Science (WoS) was preferred to analyse the research area. WoS is considered to be the gold standard
in bibliometric analysis (Enshassi et al., 2019), covering almost all important publications and offering
advanced analytical capabilities to generate representative numbers (Yu et al., 2020). Furthermore,
WoS has superior citation matching algorithms compared to Scopus (Valderrama-Zurian et al., 2015),
making it a valuable data source for our study.

In the third stage of the study, data sets were created using the Web of Science database for analysis.
Four steps were followed in this process: keyword identification and screening, data extraction
according to various parameters, evaluation of the relevance of the studies to the subject matter, and
export of the obtained data. Figure 2 shows the process of creating the data sets prepared in the Web
of Science database.

In the fourth and final stage, the data obtained were analyzed and visualized, and the results were
reported. The VOSviewer analytical tool (version 1.6.20) was used to visualise and report the data. The
rationale for choosing VOSviewer lies in its capacity to provide a more objective assessment and thus
increase the scientific rigour of the research (van Eck & Waltman, 2010). Co-developed by Dutch
academics van Eck and Waltman, VOSviewer is a visualisation analysis tool designed to create maps
based on network data and then visualize and explore these maps. Furthermore, visual interpretation
of relevant literature with VOSviewer allows for the identification of emerging common themes and
relationships between elements. In the discipline of glass radiation in buildings, VOSviewer has been
successfully used to analyse and visualise keyword mapping, author collaboration networks, featured
output maps, country collaboration networks and research clusters.

Figure 2. Preparing a data set in Web of Science database (Authors)

In VOSviewer, circles usually represent literature, authors, keywords or other entities; each circle
refers to a separate item or entity. The size of the circle reflects the importance or relevance of the
entity in the network, so larger circles usually indicate more important entities. Lines represent the
relationships or connections between entities. In literature networks, these links reflect elements such
as citation relationships, collaboration relationships and topic relevance. The thickness, colour and
other attributes of the lines may indicate the strength, type or other characteristics of the relationship.
Additionally, different clusters are represented by different colours.

In this study, to determine the relationships between the concepts of ‘radiation’, ‘glass’ and ‘building’
and to identify the trends in the field, the keywords ‘RADIATION’ and ‘GLASS’ and (BUILDING or
BUILDINGS) were used by selecting the Topic tab in the Advanced Search section of the Web of Science
database on 29.08.2024. In the Topic tab, a search including the title, abstract and keywords of the
articles was performed and a total of 1155 documents on the subject were reached, 931 of which were
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identified as articles. Only articles were included in the study and analyses were made on these articles;
other academic literature was excluded from the study.

3. Findings and Discussion

According to the relevant search result in the Web of Science database on 08-09-2024, a total of 1155
documents, including 913 articles, were reached. When we look at the distribution of academic
studies, apart from articles, we found papers (196), review articles (25), early access (14), book
chapters (5), and editorial material (1). The publication type distribution of academic studies belonging
to the relevant keywords is shown in Figure 3.

Distribution of Publication Types

25 14 5 1

Article Proceeding  Review Article Early Access Book Chapter Editorial
Paper Material

Figure 3. Academic publication type distribution (Authors)

When looking at the distribution of studies by years, it was observed that the first study on the relevant
subject was the study titled "Surface Radioactivity Resulting From The Deposition Of Rn-222 Daughter
Products" written by Lively and Ney (1987). When examining the number of relevant academic studies,
it can be observed that the number of academic studies has increased since 2014 and peaked in 2022
(113 articles). The number of articles by year is shown in Figure 4.
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Figure 4. Number of articles by year (Authors)

When the publication languages of the articles subject to the study were examined, it was found that
900 articles were written in English. In addition, there are also articles in Chinese (Fei-Ping et al., 2013;
Guo-Peng et al., 2023; Xu et al., 2021; Xue-Pei et al., 2016); German (Bernhard et al., 2001; Gregersen
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et al., 2021; Haeupl, 2022); Russian (Bagrov et al., 2017; Vichegjanina, 2014). Figure 5 shows the
publication language distribution of articles prepared on the relevant subject.

Publication Language Distribution
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Figure 5. Distribution of publication language (Authors)
3.1. Keywords Analysis

Co-occurrence / author keywords analysis via the VOSviewer program was conducted to reveal the
structures of the article studies in which the subjects of radiation, glass and building are examined
together in the literature, to identify the most effective keywords related to the subject in the
literature, to ascertain the concepts on which the study focuses, and to determine the subject contents
on which the field has evolved. has been made. It was found that the same key concepts were included
in different spellings among the key concepts in the 913 articles that constituted the sample of the
study. By performing data cleaning, it was determined that a total of 2878 key concepts were used in
the articles in the sample of the study, and are shown in Figure 6.
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Figure 6. Keyword network analysis (Authors)
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In order to identify the most intensively used keywords of the field and to determine the topics of the
field, the number of keywords was reduced to 28 key concepts by requiring a keyword to be used at
least 8 times, and 28 keywords (items) were mapped by the programme as 5 clusters and shown in
Figure 7.
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Figure 7. Keyword network analysis visualization (28 keywords) (Authors)

The keywords in each cluster, the most used keyword in the cluster, the number of occurrences and
the academic studies in which the keywords were used are shown in Table 1.

Table 1. The most effective keywords according to keyword network analysis

The most effective

Cluster Keywords s Article Name
building energy efficiency, buildin
.UI ! g gy ethict . v u'. né . “Thermal performance of an
simulation, computational fluid Dynamics, .
1. Cluster L - . window advanced smart  fenestration
(red) daylighting, energy efficiency, optical systems for low-energy buildings”
properties, thermal performance, (44 occurences) yar 9y g
. . (Ming et al., 2024)
transmittance, window
heat transfer, naturel convection, naturel “Numerical simulation of heat
2. Cluster ventilation, numerical simulation, solar solar radiation transfer of a concentrating solar
(green) chimney, solar radiation, thermal comfort, (48 occurences) photovoltaic  system”  (lian &
trombe Wall Yanxiang, 2012)
“Evaluation  of the shielding
3. Cluster building, glass, glazing, mcnpx, phy-x/psd, glass parameters of alkaline earth based
(blue) radiation, radiation shielding (27 occurences) phosphate glasses using MCNPX
code” (Agar et al., 2019)
“Exploring energy-saving
4. Cluster energy saving, radiative cooling, solar radiative cooling ve  performance of radiative cooling
(yellow) energy solar energy roofs with a transient heat transfer
(16 occurences) model” (Liu et al., 2024)
5. Cluster energy consumption energy consumption
(purple) (8 occurences)

Keyword overlay analysis was presented to the reader to determine the relationship between the
concepts of radiation, glass and structure and the topics that the field has evolved over time according

to the years of publication and is shown in Figure 8.
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Figure 8. Keyword overlay analysis (Authors)

In the research, the distribution of keywords over time and the average years in which publications in
these fields were concentrated were analysed. In 2012, computational fluid dynamics, glazing; in 2015,
building simulation, and daylighting; in 2016, solar chimney, energy efficiency, glass, solar radiation. In
2017, topics such as solar energy, radiation, natural ventilation, heat transfer, building and numerical
simulation took an important place in research. In 2018, topics such as transmittance, energy
consumption, window, natural convection, building energy efficiency and thermal comfort have been
the focus of research. In 2019 and beyond, studies on more technical topics such as thermal
performance, optical properties, energy saving, radiative cooling, mcnpx, trombe wall, radiation
shielding and phy-x/psd have intensified.

These data show that issues such as energy efficiency, thermal performance, radiation and natural
ventilation have become increasingly important in the field of research over the years.

Data regarding the relevant study and the 10 most effective keywords are shown in Table 2.

Table 2. Data on the 10 most active keywords

KE o Co- Total Link Averag.e Yc'ear of Averag'e N.umber of
Occurence Strength Publication Citations
Solar radiation 48 29 2016,83 26,00
Window 44 20 2018,50 19,64
Glass 27 14 2016,52 16,89
Thermal comfort 26 15 2018,81 18,27
Radiation shielding 26 7 2021,92 20,96
Thermal performance 22 11 2019,41 11,59
Radiation 20 7 2017,50 21,10
Naturel ventilation 16 18 2017,69 22,06
Daylighting 16 13 2015,31 25,88
Radiative cooling 16 5 2020,94 28,31

When the most effective key concepts of the study were analysed; Solar Radiation was found to be the
most effective key concept with 48 co-occurrences and 29 link strengths. It was determined that the
average publication year of Solar Radiation key concept was 2016.83 and the average number of
citations was 26.00. The 2nd most effective key concept of the study was window with 44 co-
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occurrences and 20 total link strength, and the 3rd most effective key concept was glass with 27 co-
occurrences and 14 total link strength.

3.2. The Most Efficient Authors Analysis

Citation/authors analysis was conducted with the data obtained from the Web of Science database in
order to reveal the most influential authors who received the most citations on the specified date with
the relevant keywords. In the 914 articles that constitute the sample of the study, it was observed that
24 authors among the 1000 most active authors determined by VOSviewer were included in the list
with different spellings, and after data cleaning, the authors were combined under the same name and
shown in Figure 9.
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Figure 9. Network analysis of the 1000 most effective authors (Authors)

After the data cleaning, it was determined that there were 3521 authors in 914 articles and it was
reduced to 19 authors with the condition that an author should publish at least 5 documents and at
least 50 citations, and 12 related authors (items) were mapped as 2 clusters by the programme and
shown in Figure 10.
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Figure 10. Analysing the most effective interrelated author network (Authors)

The 5 most effective authors of the research topic according to the citations they received are
presented in Table 3.
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Table 3. The most active authors with the subject of study

Author Name Citation Average Citation Average Year of Number of Total Link

Count Number Publication Documents Strength
Tekin, Huseyin Ozan 1090 43,60 2020,64 25 134
Issa, Shams 578 38,53 2020,60 15 87
Sayyed, M.I. 570 57,00 2020,40 10 38
Kilicoglu, Ozge. 438 73,00 2019,50 6 42
Al- Buriahi, M.S 260 37,14 2021,00 7 17

According to the number of citations related to the study subject, it was determined that the most
active author was Tekin, Huseyin Ozan. Tekin, Huseyin Ozan has 25 documents with the related
subject. Tekin, Huseyin Ozan is followed by Issa, Shams and Sayyed, M.I. respectively.

3.3. The Most Efficient Sources Analysis

Citation / Sources analysis was performed to determine the most effective sources according to the
number of citations in which the article studies containing radiation-glass-structure topics together.
Based on the data obtained from the Web of Science database, 372 sources on the subject were
identified and shown in Figure 11.
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Figure 11. Most efficient resource network analysis (Authors)

In order to identify the most effective sources and to present the cooperation between them to the
reader, the 372 sources identified on the subject were reduced to 29 sources with the conditions of
publishing at least 5 documents and receiving at least 50 citations, and 22 interconnected sources
(items) were visualised by VOSviewer as 3 clusters and shown in Figure 12.
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v
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Figure 12. The most effective interrelated sources (Authors)

In cluster 1 (red), Energy and Buildings journal with 1864 citations; in cluster 2 (green) Solar Energy
journal with 1353 citations and in cluster 3 (blue) Applied Physics A: Materials Science and Processing
journal, which received 330 citations in cluster 3 (blue), were the most effective sources of the clusters.

When 372 sources including 913 articles that constitute the sample of the research are evaluated
according to the number of citations; the most cited sources are presented to the reader in Table 4.
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Table 4. The most effective journals according to the number of citations

Citation Document Total Link
Journal Name

Count Count Strength
Energy and Building 1864 60 58
Solar Energy 1353 42 38
Building and Environment 1249 37 23
Nuclear Instruments & Methods in Physics 534 9 0
Applied Energy 513 13 17
Renewable Energy 468 18 15
Solar Energy Materials and Solar Cells 428 12 7
Energy 381 12 18
Applied Physics A-Materials Science Processing 330 9 2
Ceramics International 297 9 8

According to the table, based on the number of citations received by the journals, it is observed that
the most effective journal is Energy and Buildings with 1864 citations. Energy and Buildings is followed
by Solar Energy (1353 citations) and Building and Environment (1249 citations).

3.4. The Most Efficient Article Analysis

Citation / document analysis was performed to determine the most effective articles according to the
number of citations in which the keywords radiation, glass and building were used together. Through
VOSviewer, the 913 articles (items) constituting the sample of the study were visualised as 913
clusters. Only the first authors are indicated in the visualisation and shown in Figure 13.
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Figure 13. Most active articles network visualisation (Authors)

In order to present the most effective articles of the study and the relationships between them to the
reader, the analysis was repeated with the condition that an article study should have at least 90
citations and visualised as 33 items and 30 clusters by VOSviewer and presented to the readers in
Figure 14,
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Figure 14. The most effective interrelated article network visualisation (Authors)

When the article studies with at least 90 citations were analysed in the study, it was seen that there
was collaboration only in the studies of Yasmin et al., (2018), Mahmoud et al., (2019) and Tekin et al.,
(2018) in the red cluster and it is shown in Figure 15.
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Figure 15. Network analysis of co-operating authors (Authors)

The 10 most effective articles according to the number of citations received by the studies are
presented in Table 5.
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Table 5. The most effective articles according to the number of citations

Author Name Number of Total Link
Article N Publish
(Year) rticle Name HLEEE e Citations Strength
Nuclear Instruments &
Methods In Physics
Ackerstaff et The HERMES spectrometer Research Section A- 392
al. (1998) Accelerators Spectrometers
Detectors and Associated
Equipment
] Direct spray-coating of highly robust and
(L;r(w);;)al. transparent Ag nanowires for energy Nano Energy 194
saving windows
Sun et al. Heat-Insulating Multifunctional
. Joule 186
(2018) Semitransparent Polymer Solar Cells
Study on thermal performance of semi-
;:;g()gs? Yang transparent building-integrated Energy And Buildings 185
photovoltaic glazings
Keller & -
Messenger On the origins of GEMS grains Geochlml.ca.Et 152
Cosmochimica Acta
(2011)
Hodder & The effects of solar radiation on thermal International Journal of 151
Parsons (2007) comfort Biometeorology
) Studies of ionizing radiation shielding
I(Zag;né)n etal effectiveness of silica-based commercial  Results In Physics 151
glasses used in Bangladeshi dwellings
Gamma radiation shielding properties of
Tekin et al. the hematite-serpentine concrete Radiation Physics and 133
(2018) blended with WO3 and Bi>O3 micro and Chemistry
nano particles using MCNPX code
Kumar & Bai Performance study on solar still with Desalinati 133
(2008) enhanced condensation esalination
Jie et al. Study of PV-Trombe wall assisted with Buildi dEnvi 126
t
(2007) DC fan uilding and Environmen

3.5. The Most Efficient Countries Analysis

A citation / countries analysis was conducted to determine the countries that contributed to the
literature by receiving the most citations with publications on radiation, glass and building. When the
outputs of the data obtained from the Web of Science database were analysed, it was determined that
5 countries were written in different ways and included in the application as different countries, and
different spellings were combined under the same roof by data cleaning. After data cleaning, it was

determined that there were 82 countries conducting studies, and as shown in Figure 16.
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Figure 16. Most Efficient countries network analysis (Authors)

In order to determine the most effective countries based on the number of citations they receive, 82
countries were reduced to 25 countries that meet the conditions of publishing at least 10 documents
and receiving 200 citations and mapped as 2 clusters by VOSviewer and shown in Figure 17.
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Figure 17. The most effective countries network analysis (Authors)

In cluster 1 (red), Peoples Republic of China with 4087 citations and in cluster 2 (green), Turkey with
2084 citations were determined as the most effective countries of the clusters.

Considering the number of citations received by the documents, the 10 most effective countries of the
research topic were determined and shown in Table 6.

Table 6. The most effective countries according to the number of citations

e Citation Number of Average Citation Total Link Ave: Year of

Count Documents Number Strength Publi. of Doc.
Peoples Republic of China 4087 202 20.23 152 2019.71
USA 2270 92 24.67 56 2014.05
Turkey 2084 58 35.93 256 2019.86
England 1988 54 36.81 83 2015.63
Egypt 1623 67 24.22 201 2019.04
Italy 1424 52 27.38 53 2015.83
Saudi Arabia 1303 60 21.72 209 2020.95
Russia 1149 32 3591 104 2015.97
Canada 944 24 39.33 32 2015.33
Germany 876 39 22.46 4 2015.79

It is seen that Peoples Republic of China is the most active country with 202 documents and 4087
citations. Peoples Republic of China is followed by USA (92 documents and 2270 citations) and Tirkiye
(58 documents and 2084 citations).
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3.6. The Most Efficient Institutions Analysis

Citation / organisations analysis was conducted to determine the most cited institutions with the
documents published in the literature on the research topic. In the analysis, the nodes take different
dimensions in proportion to the citation size. In order to determine the most effective institutions of
the study, mapping was carried out over the size of the number of citations and shown in Figure 18.
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Figure 18. Network visualisation of the most active institutions according to the number of citations (Authors)

In order to identify the most effective institutions and the relationships between them, the number of
institutions was reduced to 25 (items) with the condition of publishing 5 documents and visualised as
3 clusters and presented in Figure 19.
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Figure 19. The most active institution network visualisation (by number of citations) (Authors)

In cluster 1 (red) Hong Kong Polytech University with 479 citations and 8 documents; in cluster 2
(green) Uskiidar University with 800 citations and 16 documents; and in cluster 3 (blue) Atatiirk
University with 344 citations and 7 documents.

The 5 most effective institutions according to the number of citations among the studies on the subject
are shown in Table 7.

Table 7. The most effective institutions according to the number of citations

Average Citation Total Link

Organization Citations Documents Number Strength
Uskudar University 800 16 50,00 143
University of Tabuk 761 17 44,76 138
Al Azhar University 726 23 31,57 161
University of Sharjah 691 23 30,04 176
Hong Kong Polytech University 479 8 59,88 10
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Uskudar University is the most active institution with 16 documents and 800 citations, followed by
University of Tabuk (17 documents and 761 citations) and Al Azhar University (23 documents and 726
citations).

4. Conclusion and Suggestions

This study was conducted on 08-09-2024 following the data obtained from the Web of Science
database. In the creation of the database, the Advanced Search tab was used in the article title, article
to be scanned in the abstracts and in the content of keywords determined in line with the authors'
preferences. The search words ‘RADIATION’ AND ‘GLASS’ AND (BUILDING OR BUILDINGS) were written
in the Topic section. As a result of the search, 1155 documents, 913 of which were articles, were
reached. In the study, the articles constituted the material of the research and determined the limits
of the study. Apart from the article limitation, limitations such as index, year, language were not made.
In the study, it is aimed to determine how the field has evolved in the face of the latest developments
in the field of radiation, glass and building over the years. The data obtained from the database were
analysed using VOSviewer version 1.6.20 application. The results obtained at the end of the study are
as follows;

Distribution and Types of Publications: At the end of the keyword search, a total of 1155 documents
were reached. These documents were observed to be articles (913), proceeding papers (196), review
articles (25), early accessions (14), book chapters (5) and editorial material (1). It was observed that
the first article related to the study was written in 1987 and the most articles were written in 2022
(113 articles). The fact that there are different types of studies shows that the related subject has
attracted a wide interest in the academic field and an important knowledge accumulation has been
formed in this field.

Publication Language: According to the data obtained, it is seen that the subject of radiation, glass
and building has a global interest. Although the majority of the articles are written in English, the fact
that there are publications in German, Chinese, Russian, Turkish, French and Korean languages shows
that the relevant subject is not specific to a specific geographical region or language, on the contrary,
it is a universal subject and constitutes a global research field.

Keywords: In line with the data obtained in the study, it was observed that the most effective keywords
were ‘solar radiation’, ‘window’ and ‘glass’.

Looking at the distribution of keywords over the years, it was observed that there was an increasing
interest in topics such as energy efficiency, thermal performance and natural ventilation in the 2012-
2019 period. After 2019, more technical topics, especially ‘radiation shielding’ and ‘radiative cooling’,
came to the fore. These results show that the energy performance of buildings and radiation issues
are gaining more and more importance in academic studies.

The Most Effective Authors: According to the results of the author analysis, the authors who received
the most citations and published the most documents were identified. Accordingly, Tekin, Hiiseyin
Ozan (25 documents and 1090 citations) was found to be the most active author. Tekin, Hiiseyin Ozan
is followed by Issa, Shams (15 documents and 578 citations) and Sayyed, M. I. (10 documents and 570
citations).

The Most Effective Sources: Among the most effective sources the Energy and Buildings journal was
determined as the most cited journal with 60 documents and 1864 citations. It is among the most
effective sources with Solar Energy (42 documents and 1353 citations) and Building and Environment
(37 documents and 1249 citations).

The Most Effective Articles: According to the relevant screening data results, it was observed that the
most cited study among the prepared articles was "The HERMES spectrometer". The relevant study
ranks first in the list of the most effective articles, receiving 392 citations. The studies "Direct spray-
coating of highly robust and transparent Ag nanowires for energy saving windows" with 194 citations
and "Heat-Insulating Multifunctional Semitransparent Polymer Solar Cells" with 186 citations are
among the most influential articles.
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The Most Effective Countries: The most effective countries were determined according to the citation
ranking of the countries where the studies were conducted. With 4087 citations and 202 documents
the People's Republic of China was determined as the most effective country. It is among the most
active countries with the USA (92 documents and 2270 citations) and Turkey (58 documents and 2084
citations).

The Most Effective Institutions: In the light of the data obtained by scanning the relevant keywords,
the most effective institutions with the most citations were determined. Accordingly, Uskudar
University was determined to be the most effective institution with 16 documents and 800 citations.
It is among the most active institutions with University of Tabuk (17 documents and 761 citations) and
Al Azhar University (23 documents and 726 citations).

Based on the bibliometric analysis conducted on the intersection of radiation, glass, and building-
related research, several recommendations can be proposed for future studies and practical
applications. These suggestions aim to guide researchers, institutions, and policy-makers toward more
comprehensive and collaborative scientific efforts.

Expand the Scope of Data Sources: This study was limited to the Web of Science (WoS) database.
Future research should incorporate additional databases such as Scopus, IEEE Xplore, and Google
Scholar to ensure a broader and more inclusive representation of the literature. This would allow for
more robust comparative analyses and a more complete overview of global research trends in the
field.

Promote Interdisciplinary Approaches: Radiation shielding using glass materials is inherently
interdisciplinary, involving fields such as materials science, engineering, architecture, physics, and
healthcare. Future research should promote interdisciplinary collaborations to develop holistic
solutions, especially in applications related to radiation safety, energy-efficient building design, and
medical shielding technologies.

Support the Development of Advanced Shielding Materials: The increasing prominence of keywords
such as “radiation shielding” and “glass” suggests a growing interest in transparent and eco-friendly
shielding materials. Therefore, R&D initiatives should be encouraged to design innovative, sustainable,
and high-performance glass-based composites that can effectively block harmful radiation without
compromising visibility or aesthetics.

Enhance Regional and Institutional Collaborations: The analysis revealed that countries like China,
Turkey, and the USA, and institutions such as Uskiidar University and the University of Tabuk are
among the most productive. However, global cooperation remains limited. To address this,
international partnerships, joint research projects, and cross-border academic events should be
fostered to enhance knowledge exchange and collaborative innovation.

Identify and Explore Emerging Research Themes: Recent trends show a shift towards technical and
sustainability-oriented themes such as radiative cooling, thermal performance, and energy saving.
Future studies should align with these trends by focusing on climate-responsive architecture, passive
energy systems, and smart glass technologies. Such focus areas hold the potential for both high
academic impact and real-world application in sustainable development.
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