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Abstract:

The use of fossil fuels and resulting greenhouse gas emissions has led to the
significant challenge of our era, which is climate change. Buildings consume a
substantial amount of energy during construction and operation, making it crucial to
reduce their energy consumption. Energy simulation plays a key role in estimating
and minimizing building energy usage. This study aims to comprehensively review
bibliometrics on energy simulation in buildings, providing a clear understanding of
the current state of research in this field. We followed a systematic research plan,
involving the extraction, preprocessing, and classification of citation data from
Scopus spanning the period 1982-2022. After applying the PRISMA Algorithm, we
analyzed a total of 2929 studies. The objectives of the research encompass
descriptive, network, and quantitative content analysis. The researcher successfully
identified influential documents, authors and countries, while also creating scientific
maps and identifying gaps in the field.

Key words: Energy Simulation, Building, Residents' Behavior Culture, Bibliometric
Approach, Citation Network Analysis, Scopus.
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Access to valid citation data
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Search resources

Citation databases

Search engines

Publishers

Resource management and
Organization software

Browser search plugins

Search tools

Identify concepts and keywords
Use of databases and search
Engines such as Scopus, wos, google
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Use a variety of search operators|
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Others

Refine and filter in search
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Collect, preprocess and extract
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Collect data from selected
scientific databases

Screening data based on
protocol

Output from final data list:
Csv and bib.tex formats

Select software for bibliometric
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Co-authorship network of countries
Citation network of authors
Citation network of articles

Citation network of journals

Citation network of institution

Bibliographic coupling

Citation network of authors
theme and content analysis

Limitation, discussion and
conclusion

(Moradi.M, Miralmasi.M, 2020) (s2xuwlS wbis gy 2¥ JSi
Wb ;S Limgi sl Gisu )3 a8 jeb lan tadlassyge 3jgn ¢ dltms Ol (Y 3B «
shS S ddllas S g2gpase g Lagleadle 3 (55l (gilwand 8jg> > b cusll
JelSS g hog g sl gl plosilar ) (gixe calllasdjgo 8jg> )3 (el LS

D Gyl

S sleingh spScas gy LIS Sl 5 gl



WY-YoY oo VFT e —(Ar b)) Blad FY 10 S sloiz] Ol i
N

peya

S Sl SRy ol Sly oS 3,509y syl (RS by, tkmgRlal e (Y 51«
Sl izl (3 5ge Hlal dasgl |y pols iagh Claal ¢ saxe (Wallin, 2005) Ll .
(Gutiérrez- cowl ass,3 ,1a5,> KT clgime oo g ole (olodiddl puw )i 5 (63,5os
Salcedo et al., 2018)
535 o Slallas Jsdl g 1id, cloisy, luwlis : Jold Linos b (05,Skes Cilunl
2 cidsa 58 86 el lainyge b )3 i (I8 Sl el ¢jlain e
Jlos laal At e jlainjge 5 3 5948 (508 b ol laid g0 Bj>
P e plwlid oliwle s Lokl p 535 ololid 1pJetide (ool 4S8
3l LS5l (Ll any lgioee Julod Blanl g 0l oo 198 ()l (slagSl
Pild e (08 Igme Jilod ol
gy 45 LugsSasl (o3lizusl oL (5 5 b Bie s oalil slaodly s gwmn (¥ 3B «
» . (Pranckute, 2021) 5l sl of Cg falos 5l oL plo dcwd s 5Yb olgioe
s “Building” 4 “"Construction” slaojlgd S 5 b 3l ¢ dM oV TY a4 )58V 5,5
‘T yowd SEnergy Simulation” 5 “Energy Performance Simulation”

TITLE-ABS-KEY (("energy simulation* "OR" energy performance simulation*")
AND (building OR construction)) AND (LIMIT-TO (DOCTYPE, "ar") OR LIMIT-
TO (DOCTYPE, "re")) AND (LIMIT-TO (LANGUAGE, "English")) AND (LIMIT-
TO (SRCTYPE, "j")) AND (LIMIT-TO (PUBSTAGE, "final"))

ol 03903 Zl il wgreSul (galiwl oL I 1) adlllasYAFS slas

Glaie a5 Wbl SSTgy wloly ol Solatunw ja5o S5 taodly zlzeiwl o iYL (F 3B«
. (Moher et al., 2015)._8 oy oods |y 00 (s5u,a0bp sla by 9 dud)d
(edMeo¥ Ve Jluw o aS YU coas' b clasaly olaca PRISMA® Sy il Rimg}
bl b 63959 ¢ 6y,ST Slalllan Loy v )3 ool . les o o3l ol o o]
5 3510,5 Bl Glallas ) jl 05leadS 9 0uSs ¢lgie 1D wadSl douis e Silalllas
855 Sl s )3 aalllaaYAVA Tyles
ime Sl b5yl gl pols Gimgl 5 1 Jeltisd o5 el caslio Jl38le 5 e (& 58 <
pl5 laodly (6,5 U ,e woslawl.(Harzing, 2016) “Publish or Perish” ,l5 3le ;|
bl pbol JSTL (M. J. Page et al., 2021) b s o lailiw! JSSg, (slue p (soliu!
Jdos yisw 9 SR ) Bibliometrix” 6)l8le 5 diws (60, Sas Julotigay jo0 isw )

VAY



WYY oo P Yl —(A L) ) 6Lt YY Ty0

3 0ds oalawl (gl yl38l py5 () Jaus) .cd)S plxl ¢ “Vos Viewer” l38ls )5 b aSs

HAed o ialei 1) (S9S Shagh

(W15 b gi (5397 @02 28 l)— (SHgi8 Pl i g3 39 00Lik! 3 390 G 51331 33 2 Jgur>

Tools Analyzed Year Developer User
version interface
Publish or perish ~ 8.6.4198.8332 2022 Anne-Wil Harzing Desktop
Excel 2304 2019 Microsoft corporation Desktop
Biblioshiny 4.0 2023 University of Naples Web
Federico ll(lItaly)
\Vos viewer 1.6.18 2022  Leiden University (The  Desktop

Netherlands)

PRl V55 )3 0 565 Glaal gl ime doje ) il oy (£ 5 <
by Sl (lsime Julod g a8 Lilow g 63, Shos @l e 0y

Oigiy ol V5 4 wdelunsds ol w5l 5B )t S At g cou (V38 «
2933y (o0 (uyp ind 9 O LI g ord (o ladgiome (piomen 9 g 03 Fuly
250 ol oi 0 Gl slaing lp ealeity 5 sl e

b -v
o Z1 P! so31S 5 LleMLI —'—

ot b ) (65,0 (gilwdnd 855 3 ale wla)g YL ad,y 75 @lofr Sloj sk,
ol g S5 Vo I DA aiib o (690 Ve byl 51 7F g JUyg5 Vlae /A5 Wledges gls)|
el oy o )3 b g SKan 1 ZVOY a5 Wilonds piiie By (5 SKan b (BL /ALY § aiil o
Wl o 03Dy ioled (Y Jgio) &by s Sl ilodmy Hlislay (oS

(W41 Lawgi 5 39T an 135 La)-R 13510 55 b 0k 1 it o2iantliS' ot LMD IS (5o 2¥ Jai

Description Results
Timespan 1982-2022
Sources (Journals, Books,
Etc) 385
Documents 2929

VAY



WY-YoY oo VFT e —(Ar b)) Blad FY 10 S sloiz] Ol i

Annual Growth Rate % 10.55
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Average Citations Per Doc 30.39

References 141368

DOCUMENT CONTENTS

Keywords Plus (ID) 10591

Author's Keywords (DE) 6488
AUTHORS
Authors 6167
Authors of Single-Authored
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AUTHORS COLLABORATION
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International Co-
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Acrticle 2816
Review 113

O W g g bl (50 JShos Julows —¥'—Y
ol yie bzl Lol bl CaiS asls glive p (65,0 (63lodends o> 43 i1 diuo) -
P58l b iy (s aT ) S 5 S 1) Bl s sl Y Jpiz)
9 "DOE-27 jl38le )3V S 5 1381y ol &5 3o oty (9 Milioo (M (5559 (Silwanndd
vt (Mglio St ) ol (sloyite 3 sl sl ol gl g5 4 w5l o “BLAST”
Cn puier 45 (e2MeaV e e A )Sen g (IS tpgd Alde sl o plodl 1l 5V (lacllll g n Sg
Iy oleid L 5 (655 (ilwand 550 10 ol g pawye JlplVe yu duslde Cunl 03,5 by 1y sl
Slaegomme jlodlainl 4 11,8 50 duslio pl plool 3l B aias sl Gan .l 0305148 dunlded g0
O Owomen bl e 55l il e )3 (lLilajls Golate b (105 03)9] 2 Cu )3l ]
bl 55 9 3)l5 3929 (6551 (gjlwdend Oglite Il G (S pie (b5 4T Cunl b S5 A
ol 59 &dlee (D. B. Crawley et al., 2008) ol 153 55y50 3)lg0 (S 0 v o & ylielo]
o=l il o ddllasdyge 05> 10 iy ddlllas pogw g Cuwl 63,8 Bl SliwldF (g MoY < VY
oz oleidla ) (65,503 Ses Jlow (69 Cuwlaa Jdod (sl (139 9 2,)8 adlllas
Psiian «CyomyS ) 3,559)F 5 00 (sl “Local” 4 “Global” Jig,Y & o yig; g Cuwl 48,5 ,1,8
Lasbgy jl plas ya Cloeal & ol oad (Byeo Sloa gy sl Joo bio (illy pi e (6 Sye

VAQ



WY-YoY oo VFT e —(Ar b)) Blad FY 10 S sloiz] Ol i

(Tian, adle glej 5 (59935 Sl piie S0 (53] laJse (Sluslre dyja (Bin (gl
2013)

(055155 bawvgi (5357 o2 205L)-R 1381 55 0okl 1 50kt (55 53 5 slvdand B39 33 (oale Sl (597 0 (Siscugly! ¥ Jguix

Tl PY SO TC

ENERGYPLUS: CREATING A NEW-
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(D. B. Crawley SIMULATION PROGRAM JOURNAL OF ENERGY

etal,, 2001) 2001 AND BUILDINGS 1664
CONTRASTING THE CAPABILITIES OF
BUILDING ENERGY PERFORMANCE

(D. B. Crawley SIMULATION PROGRAMS JOURNAL OF BUILDING
etal., 2008) 2008 AND ENVIRONMENT 1112
JOURNAL OF
A REVIEW OF SENSITIVITY ANALYSIS RENEWABLE AND
METHODS IN BUILDING ENERGY SUSTAINABLE ENERGY
(Tian, 2013).ANALYSIS 2013 REVIEWS 560
ENERGY PLUS: ENERGY SIMULATION
(D. Crawley et al., 2000).PROGRAM 2000 ASHRAE JOURNAL 556
A REVIEW OF METHODS TO MATCH JOURNAL OF
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etal., 2014). 2014 REVIEWS 514
A GENERALISED STOCHASTIC MODEL
FOR THE SIMULATION OF OCCUPANT JOURNAL OF ENERGY
(J. Page et al., 2008).PRESENCE 2008 AND BUILDINGS 502
A GREEN ROOF MODEL FOR BUILDING
ENERGY SIMULATION PROGRAMS JOURNAL OF ENERGY
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JOURNAL OF
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(Harish, Kumar, 2016).SYSTEMS 2016 REVIEWS 382
ENHANCING ENVIRONMENTAL
SUSTAINABILITY OVER BUILDING JOURNAL OF
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CLUSTER KEY WORDS REPRESENTATIVE
THEME
Cluster 1 bim, building design, building information modeling, Energy simulation —
RED building performance , deep learning, energy analysis, energy Energy efficiency
conservation, energy efficiency, energy management, energy
optimization, energy simulation, equest, green building, hvac
systems, interoperability, monte carlo simulation, regression
analysis, renewable energy, retrofit, sensitivity analysis,
social housing, sustainability, sustainable design
Cluster 2 building energy simulation, buildings, commercial buildings, Energy plus-
GREEN computational fluid dynamics, cooling load, efficiency, Residential building
energy demand, energy modeling, energy plus, heating load,
indoor air quality, infiltration, residential building, solar
radiation, space heating, thermal insulation, thermal
simulation, typical meteorological year, urban heat island,
urban microclimate, ventilation, weather data
Cluster 3 bayesian calibration, building energy performance, building Energy performance-
DARK energy retrofit, building envelope, building retrofit, building Building envelope
BLUE stock, calibration, designbuilder, dynamic energy simulation,
dynamic simulation, energy audit, energy conservation
measures, energy performance simulation, energy retrofit,
genetic algorithm, green roof, mediterranean climate, multi-
objective optimization, nzeb, parametric analysis, passive
design, uncertainty analysis
Cluster 4 air conditioning, artificial neural network, building energy Building simulation-
YELLOW consumption, building energy efficiency, building energy Residential building
performance, building energy use, building performance
simulation, co-simulation, data mining, energy modelling,
machine learning, model calibration, occupancy, occupant
behavior, office building, optimization, residential buildings,
surrogate model, urban building energy modeling
Cluster 5 building energy simulation, cfd, computational fluid Thermal comfort-
PURPLE dynamics, convective heat transfer, coupling, energy Energy saving
performance, energy saving, green roof, heat transfer,
microclimate, natural ventilation, night ventilation, passive
cooling, phase change material, thermal comfort, thermal
conductivity, thermal energy storage, thermal mass, thermal
performance
Cluster 6 China, emissions, energy consumption, energy efficiency Optimization-Energy
LIGHT measures, energy simulation, energy use, experimental consumption
BLUE validation, heat pumps, hvac, ida-ice, life cycle assessment,
life cycle cost, model validation, office building,
optimization, renovation, solar energy, trnsys, uncertainty,
validation
Cluster 7 Building, building energy, citygml, climate change, cooling, Simulation- Climate
ORANGE daylight, daylighting, energy, glazing, heating, modelica, change

modeling, overheating, shading, simulations, visual comfort,
window, zero energy building
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. International Energy Agency

. Building Information Modeling

. Life Cycle

. Preferred Reporting Items For Systematic Reviews & Meta-Analyses literature Search Extension
. Net Zero Energy Building

. Computational Fluid Dynamics

. Phase Change Material
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