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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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References 141368
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AUTHORS
Authors 6167
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etal,, 2001) 2001 AND BUILDINGS 1664
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FOR THE SIMULATION OF OCCUPANT JOURNAL OF ENERGY
(J. Page et al., 2008).PRESENCE 2008 AND BUILDINGS 502
A GREEN ROOF MODEL FOR BUILDING
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A REVIEW ON MODELING AND RENEWABLE AND
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ENHANCING ENVIRONMENTAL
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HONG T 18 29 0.72 1273 29 1999
BIANCO N 17 22 1.417 1175 22 2012
LAMJC 15 17 0.484 1244 17 1993
VANOLI GP 15 21 1.154 1339 21 2011
HENSEN
JLM 14 20 0.452 1470 20 1993
LIUJ 14 21 0.824 785 21 2007
CHAN ALS 13 13 0.464 890 13 1996
KRARTIM 13 24 0.481 1151 24 1997
MAURO GM 13 16 1.3 666 16 2014
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CLUSTER REPRESENTATIVE THEME
AUTHORS
BLUE hong, t- yan, d Occupant behavior, energy
efficiency, climate data
GREEN .chen, y- crawley, d.b Programs, tools, NZEB',
Retrofit
YELLOW blocken, b- santamouris, CFD?®
m
RED lin, z- zhang, y Indoor environment
PURPLE cabeza, |.f- ascione, f PCM?°
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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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* shading heating
retgpfit r visual gomfort
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building pgrformance ERE
@ g & % medel validation daylight
& energy simulations
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rt‘thermal simulation

LS

energylfetrofit g . L A thermvm(p -
- 3 e

buildingiretrofit P engrg‘»enc{: & energy performance

o
building inforagiation modeling . #

" enerwving cfd coupling
energy. maagement L s hatur sl Etitati
o . ) 3 A 5 w U&n' overheating
energaudit renewakiie energy ‘EHSIIIV.MWS dl ng : simu bt'o n
> A\ : i i 9 heattransfer coeff
« - passivéigooling convective
multi-objectif@optimization building enefgy performante reﬂden‘ building - & .
L energy c&erva‘n computationalgfiuid dynamics (
: G ene‘lus greewract
nzgb. building energy efficiency " zero energy building
building erigigy modeling hea&yump thermalipsulation
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residgntial s occupant behavior @ & microgimate
uncertainty analysis x ® i
i P, 15 desi| ilder
residential buildings o
energy consendation measures N9 urban hgat island
bayesian galibration occupantbehaviour maching learning Axpstimennglvahdation ®

(] uncettainty building energy consumption
building performance simulatio coolifg load

data mining co-simplation heating load

surrogate model
typical metegfological year

energy modelling
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computer simulation

R 13916 5 4 0 2 st S 10 i 3 bl 9 el 39 (55,5 5 3l 395 sS85 1 1090 2V JS
(598455 S 34T g o)

o —F

A asie clalad bl aljgy wlas! lie (eoMoV <0+ Jlo U o 8)S Cumes iul38l L
82300 § e ll ials cus (Pereira et al., 2021) s, salgs laslo)Ye .
adlas cplhleioe 5y900 Olaidlo 3 (G5l gilwand dapleilo SV (555l 5 (slonl Olyss
859>, ‘Scopus” (galiwl oLl 5l o zlyeiiwl adllasYAVA )y g (SrwolS 5,54, b
gy o)lgen ojo> (u)d (sele Cladg Ky, Sl s ansiS JL¥Fe > plaisle )3 (655l (giluand
ol Sl (VU ) ¢ 55 Logas Bl ity 8j5> Sy allland,ge B> 5 ol 0393 13
Ol Iy o lime (saiadBe Bignas (il Cuonl ) £gdga ST 3] JLod-
Nl olysoe o3> 3 1Sty eonls talon ) 0 )3 580 le ol 3525 i
(Abolhassani et al., jgmon il Glalllas a8 ¢yt b jd (555 (lwand sl Jio v )lic]
S L ably g 00 syt 3y Slas oy B3] il g wloss plogl Logas ol . 2022)
5 LI g G ol (sl 08 5,8 0Ll S aiSonlizl Simy 55 4 (Panchabikesan et al., 2021)
LGyl p5tS drbogayo Mol (6)Sat iy it (65,01 gl 05> 53 50 552SY (2
sl s sine, S o LIl 5 (ke85 e celysnicS U |y 6)lSan gy 45
seadSolls

(Energy Efficiency s Energy Utilization s Building Energy Simulation s Energy
Conservation)

Vay



WY-YoY oo VFT e —(As ol) o) B)lad FY 10 Ko i elaizl Ol s
N

peya

e Bl ot le )3 (655 (gilwdnd Bio> abgpe Gl ) g b (lgica sl oo
859> 4u w3l sl Jlw > a” Zero Energy Building s Machin Learning ;jsxen Slegsge
S aasla sl Yoy o= vy gla Lo o1y allaml Slelyd o i 5 Slodd 5)lg (65,5 (g5luodus
(Alwetaishi, 2022)-(L. Wang, Witte, 2022) x5l o allaodjge 555> dods Slegidge
s 45950 45 3,8 (6 S o (i (g0 (B Mg (lisled BSd (g b 40D sl
¥ CFd Y (LSl sy Sim s Y (leidle 3 (550 ojlodend bl ) s ol 055> 13 Coporlyy
2y bl ¥ &S a0 i (goliwler A sladded awyp Sl o PCM D 5 Bblaoce
WS w ;L8 » diej o 5y 0 ldllas 4l Sen LO’Brien 4 d’oca.s 4 Yan.d 4 Hong.t
S @l (Sha )L g9-d90 Ly g 050395 0 YL sliwl 1 & Glllas )3 (peud ) § bl o0
(Hong et al., 2015, 2017; Hong, Taylor-Lange, et al., 2016; Yan et al., 2015, .lasl
Gilwan i 5je > slaylisle 5 g byl 59,0 Vo SCcrawley, d.b” 4 “chen, y” piocen 2017)
(D. B. Crawley et al., 2001; Hong, Sun, et al., 2016) wlawsly aslllas joeo laidlo y> (555]
2 odicu gl ¥y dslllas “‘santamouris, m” 4 “blocken, b” 1o (g5 S > duy o Sl .
(Santamouiris et al., 2001; Toparlar et al., 2017) sib (Urban Physics & Climate) dis;
(Mo et slawsls “Indoor Environment” ¢y ygme b  Sllllas (glyls Y ,» “Zhang, y” 4 “lin, z” .
LSl o CPem” Ao > ,5p Baw g I Vs “ascione, £ 4 “cabeza, L.f” 4 al., 2009)
(Ascione et al., 2014; Cabeza et al., 2011)

NS5 dsgerme oSl 42 )51 el o jl Al o 35 Cudgazes (ol gLl gy
Olgmeds (ealiml oLl S jloslitul 4y addllas oyl 5939 pll S o (Sables |y (golizwl cle M
iy &S b e dgaoe Al o wareSul (olitwl oL len &S eoliiwl GleMbl gl xon aio
i olS 2, S5 Cuble dibgrpe )0 Cudgasme Dgus o ol |y D390 (gdliwl (slaosly S ]
o0l Dgate (6590 9 (JUyej sadllie & (golitwl CleMbl pion Wbl o (oS 2,5, S Sl
ol L 518,55 )18 los ds 5 w0 5 655 (clodllusy 5 LS 5 gl 1S @Yo 5 o
Oy oS Cad Ay i 4 Sl 0 485 > (ol (L5 & (oalil wleMbl lads g
Dedise 503 ol 4 clllas

S 25 4xid —0)

slaJluw g oad plosl Slaa slaimgsy 69y (oloj)l «Sileiumw j9,0 (4ly
Iy ool oy pleslaw o (655! (gilwandd 8> )0 Slalllas .l ouds &) ( gMY + YYLVAAY

sjo> s sl s i) Culss Gldllae sy 103,841,585 58T e edMaY 1D Lo 5l Loguas

Vay



WYY oo VP Yl —(A ol ) 6Lt YY Ty0

o3 e oS Csla Jlo alansss (slayS s ol aldlyin gite (Sin i slainl (5305 5
G 55 5 4 1S L5 (S e b lizpan dasss Jloo g 5 sy ol
15T 1y aallland g o> ay loyg S ol dgi pof) e y3dSV e (5 ol Bl (sl oSy
Ol 1) adllassge i ,5 sl Alufe ab 5 00 oyl j zols S5 adllas oyl S o
wleg g0 jl (Machin learning, Artificial Neural Network) o ows Jlegidge And o
Aok Gl Ll oy ST Glagingg Sl (pise Cunlioe Yieinl & situn 05> 4 39)9ll0>
9355 Sygo (o3linl ool M ze b L g 1500 (ool (claolL 5 ST clallas 33,5 o dlgiiu
Dyl Gygo (69 9 JUy5 slaadlie Codgaze gt (eoliwl slaolol 5l ean] cldllas 35

A B ey page ) 5500 el 4 g 0je> Llaiye slaingh (I slaadlhs (izmen
sore Lo g sl (S 0,50, > & Glaty lgome Sl o Rl US4 3,5 oo dlecdy
Big=> 1 (Pl 0,09y b g i 9 g8 LB LIS gy nl caled)d 2y ©yp0 Al
Lol cows bacudgise HUS ) 093 Claal &y cudlyy g cépldy pbdl laidlo )0 (655 (gjlwduss
8l ARSI e le 33 (6y950 Cupgrre b oo}y ddlllas liedy Wlg

AR



Vag

WYY oo VP Yl —(A ol ) 6Lt YY Ty0

O Co NN RN W~

Lowigh s —7F

. International Building Performance Simulation Association

. American Society Of Heading, Refrigerating and Air conditioning Engineers

. 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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