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Bibliometric Analysis of Research on the Correlation between Urban Heat Island
and Urban Building Energy Consumption

LIU Yanan, ZOU Chunyang, CAI Xianyun, LAl Xiaohong
(College of Architecture and Urban Planning, Chongging Jiaotong University, Chongging 400074, China)

Abstract: Under the national "dual carbon” goals, the urban heat island effect (UHI) and its impact on urban building
energy consumption have attracted much attention. Taking the journal papers related to the urban heat island effect and
urban building energy consumption in the Web of Science database as the research object, this study used CiteSpace and
VOS viewer software and adopted bibliometric methods to systematically explore the interrelationship between the urban
heat island effect and urban building energy consumption. The research shows that the studies on the influencing factors
of the urban heat island effect mainly focus on five aspects: urban greenery, urban morphology, cold surfaces, water
bodies, and urban ventilation. The research on its impact on urban building energy consumption focuses on five aspects:
the impact on cooling and heating, seasonal differences, diurnal differences, regional differences, and differences in the
built environment. By analyzing the relevant literature, this study further explores the causes, influencing factors, and
specific impacts of the urban heat island effect on urban building energy consumption, and puts forward suggestions for
future research directions.

Keywords: urban heat island effect; urban building energy consumption; bibliometric analysis
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2.1 BIBKERDHEE
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Fig.2 Statistics of the main publishing journals in the field of urban heat island
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Fig.3 Shows the author Posting network in the field of urban heat island
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Fig.4 Shows the relationship among the main research institutions in the field of urban heat island
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Fig.5 Keyword clustering in the urban heat island field
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2000—2024
parameterization 2000 6.00 2000 2018
areas 2000 5.95 2000 2016
boundary layer 2003 3.0 2003 2010
athens 2007 852 2007 2018
scheme 2011 446 2011 2013 —
surface energy balance 2012 6.77 2012 2014 —
land use 2000 6.74 2012 2017 —
cool roofs 2012 375 2012 2016 ——
green roofs 2013 422 2013 2018 —
model 2010 6.25 2014 2016 —
energy 2006 447 2014 2019 —
cool roof 2014 374 2014 2015 —
mortality 2016 4.06 2016 2019 —
solar reflectance 2016 342 2016 2019 —
microchmate 2017 3.78 2017 2019 —
surface temperature 2003 3.87 2018 2020 —
form 2019 4.1 2019 2021 —
variability 2019 3.73 2019 2021 —
patterns 2020 3.8 2020 2021 —
reduction 2020 3.62 2020 2021 —
thermal environment 2021 5.34 2021 2024 —
density 2021 437 2021 2024 —
urban planning 2021 3.87 2021 2024 —
roof 2022 4190 2022 2024 —
waves 2022 4.19 2022 2024 —

6 WHABIEMRASREE

Fig.6 Asudden change map of research hotspots in the field of urban heat islands
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PERAR, 238 R LS A R A B T 22 A% UHL RS B R4 (Geographic Information System,
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The Application of Diatom-Based New Materials in Future Architecture
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Abstract: Diatom-based materials, characterized by their unique silica frustule structure and surface reactivity, exhibit
great potential in promoting the green, low-carbon, and multifunctional development of building materials. Studies have
demonstrated that diatom composites can efficiently adsorb CO: and regulate ambient humidity, remove nitrogen,
phosphorus, and organic pollutants from wastewater, and provide excellent antibacterial and mite-resistant properties.
Moreover, the integration of diatoms with photonic crystals or phase-change materials enables optical regulation and
thermal energy management, offering new approaches for building energy conservation and indoor environmental
optimization. From the perspective of scene cultivation and large-scale application, the micro nano porous structure, high
specific surface area and ecological compatibility of diatom new materials make it an ideal material for building new
scenes such as healthy buildings, energy-saving buildings and resource recycling buildings. Its development needs to go
through the path from laboratory verification, typical scene demonstration to large-scale promotion. This paper
systematically reviews the multifunctional application of diatom new materials in future buildings, aiming to provide
theoretical reference for the cultivation and large-scale application of relevant new scenes.
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WA P AL, R — A AR HUE SRR (BIM) HAR 5B 48 ik 0956 TLRRE BARALAE SR, A BIM MW F
A AR h A, ERMET S EEHIE, FIABERIAIE, LRI AR. B, B, didEs 2
AR, ZEERSGURBEA T E, EREIERENEAN R E%8 T, BIORAK, BV 3% TR e AER.

KR HHE AR (BIM);, BHRE®R ATaREE;, HILR%

FESERS: TUTL  SCEERIRREE: A

Intelligent Optimization of Construction Management Based on BIM and Swarm
Intelligence Algorithm

LEI Hua, ZHENG Tongyi
(Guangzhou City Polytechnic, Guangzhou 510405, China)

Abstract: Under the impetus of the "Digital Construction" strategy, the construction industry is undergoing a
transformation towards digitalization and intelligence. However, traditional construction organization and management
still suffer from problems such as information silos and low efficiency in collaboration. This paper proposes an
optimization framework for construction organization and management that integrates Building Information Modeling
(BIM) technology with swarm intelligence algorithms. Based on the digital twin model constructed by BIM, it integrates
multi-dimensional data of construction and introduces swarm intelligence optimization algorithms to globally,
dynamically and intelligently optimize the construction process. By establishing a multi-objective trade-off function, this
algorithm can efficiently solve for the optimal solution, significantly shortening the construction period, reducing costs,
and lowering carbon emissions during the construction phase while ensuring project quality.

Keywords: building information modeling (BIM); swarm intelligence algorithm; construction organization and

management; optimization strategy
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SRV, BN G4 A3 M L RSE Tt M 2 i e e 4 =0,
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JERPE. B AT Z AR RS T ER AR, ARUeistEs Tk, BB FET/E. HHE BIM
EFH 245 B T RS . AD/5D it TS SR vl AL R BT, R R E—— RO A 2 5 ()i B2
PAT B AT 5 R BRI R SR —— MRS B 71288, i T CL “ A& AE, HRE
IESEIL “HARIRS) 7.

AR, N TR H R R ETE, WA BEAL. BERM R E N RIR S, ERAEE
B RGARA I L B EIE M. RS RIS . SRS AR BRI REAT Y, TAEBE K
PR 2 ) P o R R 4 R B R A Aok, 1Bt 590 (Genetic Algorithm, GAD. FiFHEA (L (Particle Swarm
Optimization, PSO) VLSRR RS L CEM TR . WIR L EAIT R 7 H R MR IR, (Hix it 4
HAERATE S HUR . 5 5 SR SRR K S5 ), PR 7 AR S B TR o 1 SR B

[RLE, B BIM $AE 1 2 S B i 5 B A e M A v R R B R B SV AT VR B R, A — N R
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1 MRIRE B
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%, WMOGBENRIERAE, WK RERITE. ik, WER BIM AR 248805 %N IRs)
A0k BRI 512, Do It LR D A 7t £ s
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iR EiRBkEL, BLGA. PSO AIEEE % (Ant Colony Optimization, ACO) JNERIREE GEMILE
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F*1 HRIEEEEMULRIE
Tab.1 Intelligent optimization process of construction management
FFs YR HARGRE
1 ZURHE R A STHCHR IR S I H A d R A PO, M e IR Y
5D-BIM %7 2= A fi Y
2 PeAL H A5 5 S il BT H BART R, € X2 BRIk, FFs0E 4% K i

LA AT
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(1) Bl Q@ 450, PLRSE i ENAH B &+ (Computer Aided Design, CAD)
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(2) JiTHHdE: IREEVEAIROME T8 S0t IR TR@ R (MEMEEXRR), DA
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(4 AR 2 “X” BB, B LH B COp HFMUS B i T M E A5, il
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HEE AT 2. SRE RN 2. SHUKFEERIR.

Pd

—\2
- R _
. TF, +1 E(R‘ ) R
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Research on Ideal Building Safety Ventilation Design and the Quantitative
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Abstract: With the continuous improvement of urbanization levels and the rapid development of construction technology
worldwide, contemporary architecture has been evolving towards high standards and high quality. However, while urban
construction was developing rapidly, the novel coronavirus epidemic in 2019 also had a great impact on people's work
and lifestyle. This study adopts a method combining experimental measurement and theoretical analysis. Based on the
qualitative and quantitative depiction of pressure, vertical velocity components, and particulate pollutant concentrations at
key positions in the horizontal and vertical directions of buildings, it reveals the principles of building safety ventilation
design. Take the actual ongoing projects as the measurement carrier to verify the reliability of the design theory. It plays a
social role in the pre-event prevention, emergency avoidance during the event and post-event review and optimization of
large-scale public health security incidents caused by gaseous pollution, and provides a theoretical basis for the new era's
architectural policy.
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#include "udf.h"
#define z0 10
#define u0 2.0
#definea 0.22

DEFINE_PROFILE(inlet_x_velocity,thread,index)
{
real Xx[ND_ND];
real z;
face tf;
begin_f_loop(f,thread)
{
F_CENTROID(x,f,thread);
z=x[2];
F_PROFILE(f,thread,index)=u0*pow(z/z0,a);
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end_f_loop(f,thread)
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Trinity in Integration, Interconnection and Synergy: Construction and Practice of
Gold Courses in Engineering Quantity and Cost Measurement for Vocational Education

WANG Yuhe', YUAN Jun', CHAI Pan’, LUO Zhenni®
(1. School of Urban Governance, Chongging Jianzhu College, Chongging 400072, China; 2. School of Intelligent
Construction, Chongging Jianzhu College, Chongging 400072, China)

Abstract: Facing the accelerated advancement of the digital construction and housing strategy and the digital
transformation of the construction sector, the field of engineering quantity and cost measurement is experiencing a
profound transformation, presenting entirely new challenges for talent training in higher vocational institutions. Aiming at
the core problems existing in current courses, such as the fragmented development process, the singular teaching field,
and insufficient collaboration among educating entities, a gold course construction model of "three-stage integration,
three-classroom linkage, and three-tier collaboration™ was built and practiced. By focusing on the main process of course
construction, a progressive system of "foundation—platform—effect” that integrates the three stages was created; by
focusing on the main position of classroom teaching, a new teaching ecology linking offline, online, and practical
classrooms was built; by focusing on the main force of the teaching team, an educating community that collaborates
across core, extended, and peripheral tiers was formed. Practice indicates that this model has significantly improved
course construction quality and educational outcomes. The achievements have been successfully applied in the
development of overseas vocational education standards, industry training, and regional vocational education reform,
providing a replicable and promotable systematic solution for the construction of similar courses.

Keywords: digital construction and housing; engineering quantity and cost measurement; course construction
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