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i AEDEF

Methane (CHs4) has been practically utilized in methanol synthesis and steam
reforming processes to produce hydrogen and syngas. To increase the chemical
utilization of CHy, the oxidative coupling of methane (OCM) process has been developed
since 1982. OCM is an effective method in converting CH4 to other chemical compound.
Direct partial oxidation of CH4 produces ethane (C:Hs) and then dehydrogenized into
ethylene (C,H4). However, the unwanted complete oxidation also occurs during this
process, hence, the challenge is to find the most suitable catalyst that can direct the
reaction to partial oxidation only.

This thesis proposes methods for developing OCM catalysts that can carry out the
reaction at low reaction temperatures. First, the study of different types of cerium
oxide and the influence of different transition metal addition into CeO; catalyst is
conducted to promote the number of oxygen vacancies. Second, the addition of
manganese catalyst into nanoparticle cerium oxide is conducted to compare its
activity with the best catalyst in the previous study. Finally, the addition of base
elements into manganese-cerium oxide catalyst is conducted to study the basicity
influence towards the catalyst structure and catalytic activity.

Chapter 1 presents a general introduction to the importance of CHy utilization, the
explanation of OCM process and the objective of the research. In chapter 2, M/Ce (Y)
catalyst with varied M site cations (M = Co, Ni, Fe) and varied Y type of cerium oxide
(Y = W is for microparticle, A is for nanoparticle, CB is for nano cube) was prepared by
impregnation method and their effect on OCM catalytic performance was investigated.
5Fe/Ce(A) had the best catalytic performance with around 27% of CH4 conversion and
1.39% of C; yield at 500 °C in 500 mg of catalyst and the ratio of CH4/O; ratio in 2:1.
Lowering the CH4/O; ratio and increasing the catalyst weight is effective in increasing
C, yields. The catalysts were carefully deliberated by XRD, N> sorption, and Raman
spectroscopy. The results show that the addition of Fe and CeO; produced a large
specific surface area and mesoporous pore size. However, the addition of Fe has
extremely low C; yield (under 2%), regardless, Fe has the best catalytic activity among
Ni and Co.

In chapter 3, Fe was replaced with manganese (Mn). Mn/Ce catalyst, with different
rate of Mn, was prepared by impregnation method and the effect on OCM catalytic
performance was investigated. 33% of Mn addition (33Mn/Ce) has the best catalytic
activity at 450 °C. The catalysts were deliberated by X-ray diffraction analysis. It was

shown that the addition of more than 33% of Mn into CeQ> is harmful due the numerous



formation of crystal MnO> that reduced C, product yield. Furthermore, 33Mn/Ce was
tested at various operating conditions, such as; various temperatures, O> partial pressure,
and contact time. Increasing the reaction temperature not only reduces CO; yield, but
also increases CH4 conversion, CoHs4, and CO yield as well. The increase of O» partial
pressure could increase CH4 conversion as long as both of the C; product and CO; yields.
Although higher feed flow rate could reduce CHs4 conversion, however it is more

advantageous for the C, formation.

In chapter 4, the addition of base metal is expected to increase the amount of surface
electrophilic oxygen by transforming the lattice oxygen compound of the 33Mn/Ce
catalyst. A series of 33MnX/Ce catalysts with various X base metals were developed.
The 33 wt% of manganese and 15 wt% of calcium over CeO; catalyst (33Mn15Ca/Ce)
has the highest catalytic activity at 450 °C. The catalysts were evaluated using XRD,
Raman, N> adsorption-desorption, and XPS analysis, which revealed that the addition of
Ca promotes the formation of Mn** cation. Although, the number of oxygen vacancies
has decreased, the amount of surface electrophilic oxygen has increased. 33Mn15Ca/Ce
catalyst performs better in oxygen-rich conditions and has a longer contact time.

In chapter 5, the summary of dissertation is mentioned. The study explored
multivalent elements (Fe, Ni, Co, Mn) and base element (Ca) doped cerium oxide to
develop new catalyst for low temperature OCM. The production of C; hydrocarbons at
low temperatures in the S5Fe/Ce(A) catalyst has been proven by the formation of C»
products in extremely low yield. However, excessive Fe could lead to CO> formation
due to the formation of a-Fe;Os crystals on the catalyst surface. Experiments with
varying Mn content revealed that adding Mn to CeO> improves C; yield significantly
in comparation with the addition of Fe. Excessive Mn addition can trigger the
formation of MnO; crystals that leads to the CO, formation. However, combining Ce
with Mn is a smart idea, even if Mn can easily create MnO> during the calcination
process. As aresult, it is suggested to add base metal to lower Mn reactivity toward O»
during the calcination process. It is found that adding Ca, would increase the
concentration of Mn3" cation and surface electrophilic oxygen on the catalyst surface,
hence improving C, yield. Although the formation of C, products has improved
significantly, the C2 yield of 33Mn15Ca/Ce is only about 3% higher than 33Mn/Ce
catalyst, and unfortunately was significantly lower than OCM conducted in high
temperature condition. Despite of this, 33Mn15Ca/Ce has the highest catalytic
activity of any low-temperature catalyst (operating below 500 °C) so far.

In chapter 6, the author expresses her opinion regarding future plans to improve the results of



current research.. In addition, the author suggested the potential results of this research could
help other researchers in developing OCM catalysts, because OCM has a lot of benefit for the
environment. Moreover, the potential for OCM applications in Indonesia is quite likely because

the existence of the largest CHs-well in the world.



MEAEOKREOEE

AR OB T T RINE, AX L EBBENIOLZE L 2T L DGR
bRFEEGKT DT, RRT AN E S TR ZS5HE L TRE AT
YU NERLTWSD, L2l AEFWICREERA X E2ERIET 5720121
BOOCREE D mIRZ ME L L, FRIFRCHEIT T 2BERIS 2l T 25 2 & N HEET, C,
FRALIK B D@DV & BINE A RRFICHE T 22 N TETELT ., EARIGT
2 ZICRERE SN TRy, ZhuE, RISFRED A F VT DIV EmiE T
TRABICHEEL . DR E CER WK TORBERICEZIT 27O Th 5,

Kim L DEFEE L, RILKFBFHOIKIRBRLIEMEICEN BT Y T A (Ce0,) &
— A2, ERBRAH CERmENT D Z L T, MRS O T EIARREEN KL Z Y
IZ< W 500 CEL T DOIRIR TR B < Gy [RALKFE & G- 2 2 BT 72 il il SR D B % % 3R
HTWD,

KmLIX6ENORD, B1EOFWmTIX, AXORIED v 7V v T RKIER
bV o LB T 2BEE O A £ &, TV E ISR O IR R it
HIZ LT, MEERRT D007 7o —F 2o Timik L TWb,

F2ETIE, 3. HFED Ce0, Z AW KISIZEBWT, /A XD Cel, A HL
MTH 500CLL T CTHOED Cirk{bAkFEEHE 2D xR L, 2T Z TS
M4 22 ETHERNRMETLHZEEZBELTWD, £ XBRET, 7~ 0,
EHRWEE AT B O FRFETIC K |, REEEREE & KEEEIC O W THELEL
TWo,

F3ETIH, BLSEL Y b I blzmERE R TI b~ v Uit 2 R L
filt AR RSO SIS S D B D W TREIC TR TV 5, ATE &[RRI fil S oD 5 14
PR A ATV RFEE PR TR A b & C AR DWW TOELEEZ A T
W5,

FATETIE, MIECTHB SN~ T RIS, DAY T A Z2RINT 5 2
ECHRDMEROM EEX->TWD, iz EIROFHEEICIZ, X BOLE DG
ErHWTEREmMEREEZEEL, GAERICE X DEFAEOMFTEOEEM %215
L T\5,

FOSETIIARLOBRIEEZ, HFoETIIHEONTZMAZEEZ 4R ORELEE
TNENIRXTND,

AR TH LN RIL, A X ORIBRRIES » 7Y v 7 OEMAL~D T HEME
ZARTHOTHY  FE - AFEFFEFMNZ 8 U TEL I N ROCHERE I, R,
FOSTRMT FE O F M OFRIZERT 5D TH D,

Lo TRMILOEZEFITEL (LF) OFMNMEZTLERDBIDHL LD ERD D,



. VT T2 ) TAY
K4

(A ) Doan Thi Ngoc Anh (

N hFA)

FoALo O R (T

2 H #E264%

AR GAAENE S 2024490 25H

PG OB AR A% 5 1E %Y

DOSY NMR: A Valuable Tool for Determining the Enhanced
B Binding Constant of Cyclodextrin Nanoparticles
A G CE A

(DOSYNMR: r4 7 a5 xR N ) ) hifOfE & EH %

EF B Wi T )
MU EAZR £ A& PE OB
BT 7 RIS T 8% it (T25)
BEER KE B
AT i RF IS BEE TR E0% Wt (T2%)
BEER AR P
UM TR EISEREE TR it CF6)
BEEE 9
(U SR B T e i (T2%))
BEEE feak HE
UM YR EREREE TS ML (129)
BEER WE A

AEIUNTHSZR Y & (BImmunohelix HAITRARD)

it (#5))




MXNEOEE

This thesis investigates the profound impact of polymerization on the
binding affinity of cyclodextrin (CD)-based nanoparticles (CDNPs) with
various drug molecules. By incorporating epichlorohydrin (ECH) into CDNPs,
the binding constants between CDs and drug compounds are significantly
enhanced. Utilizing Diffusion-Ordered Spectroscopy Nuclear Magnetic
Resonance (DOSY NMR) as a key analytical tool, the study delves into the
mechanisms governing the enhanced binding affinity. Through a series of
experiments employing DOSY NMR and other methodologies, the thesis
elucidates the mechanisms underlying this enhanced binding affinity.

Our study reveals a significant enhancement in the binding affinity
between CDs and various drugs, particularly exemplified by the interaction
between alpha-mangostin (MGS) and CDs within ECH-incorporated
nanoparticles. Employing a 1:1 association model, we evaluate the binding
constant, witnessing an approximately 100-fold increase. Furthermore,
polymerization of CD with ECH dramatically elevates the binding constant
with vanillin, suggesting the pivotal role of ECH hydrophobicity in enhancing
binding.

Expanding our investigation, we explore the interaction between paroxetine
hydrochloride (PRX) and BCD or BCDNP, showcasing superior binding affinity
within the polymer matrix. Notably, the formation of a 2:1 BCD-PRX inclusion
complex within the polymer hints at enhanced drug delivery potential,
particularly for enhancing solubility and stability of hydrophobic drugs. These
findings contribute to the understanding of host-guest interactions, with
implications for optimizing therapeutic outcomes.

Moreover, the study explores the potential applications of these enhanced
binding interactions in drug delivery systems, particularly in improving the
solubility and stability of hydrophobic drugs. The investigation further
extends to assessing the biocompatibility and safety profiles of CDNPs,
demonstrating their potential for mitigating nephrotoxicity commonly
associated with CDs.

The thesis underscores the significance of supramolecular chemistry in
advancing drug delivery systems, offering valuable insights into host-guest
interactions and their implications for therapeutic efficacy. By elucidating the

molecular mechanisms governing the interactions between CDNPs and drug



molecules, the study contributes to the development of more effective drug
delivery strategies, with the potential to enhance patient outcomes. Overall,
the research presented in this thesis advances our understanding of
cyclodextrin-based nanotechnology and its applications in pharmaceutical

sciences.
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i AEDEF

My research journey began with a focus on the biological effects of metal
toxicity and temperature changes on tobacco cell growth, using experimental
approaches. However, due to challenges in reproducibility and dynamic
results, the focus shifted towards computational chemistry.

Computational chemistry has emerged as a crucial tool in various scientific
disciplines, offering significant insights and advancements across fields such
as pharmaceutical science, material science, environmental engineering,
nanoscience, and solar energy research. This PhD thesis, "Innovative
Approaches in Computational Chemistry: Benchmarking, Applications, and
Discoveries" presents a comprehensive exploration of computational
chemistry both as an independent scientific discipline and as a means to
enhance other areas of research.

The thesis includes a series of benchmarking studies aimed at improving
computational chemistry methodologies. These studies highlight the
limitations and potential failures of current computational approaches,
emphasizing the importance of validating theoretical data against
experimental results. For instance, the benchmarking study on iminodiacetic
acid (IDA) revealed significant discrepancies in predicted vibrational spectra,
underscoring the need for caution in relying solely on computational
predictions.

Another significant aspect of the research involves the evaluation of
antioxidant activity through quantum mechanical perspectives. By assessing
molecular geometries, pKa values, NMR, and IR data, the accuracy of
computational methods in predicting thermodynamic parameters was
scrutinized, leading to recommendations for improving computational
techniques.

Furthermore, the thesis explores the potential of computational chemistry
in identifying green corrosion inhibitors, specifically bacterial nicotine
derivatives, as eco-friendly alternatives to traditional, harmful corrosion
blockers. This work represents a pioneering effort in proposing bacterial
metabolites for corrosion inhibition, contributing to the field of green
chemistry.

Additionally, the research delves into molecular dynamics simulations to
investigate the interactions between potential therapeutic agents and

biological targets. Studies on nicotine derivatives explored their binding
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affinities to key SARS-CoV-2 proteins and an enzyme associated with
schizophrenia, providing insights into their potential as therapeutic
candidates.

Overall, this thesis demonstrates the versatility and critical importance of
computational chemistry in advancing scientific knowledge and solving
complex problems across multiple disciplines. It emphasizes the dual role of
computational chemistry as both a supporting tool and a field of study in its
own right, contributing to significant advancements in environmental

engineering, biology, and beyond.
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i AEDEF

This study focuses on the intention of waste separation and recycling (WSRi)
in higher education institutions in three key areas: a literature review on a
regional scale, a campus-scale study in Malang City, and a regional-scale
study in Indonesia. In the first chapter, a systematic literature review on
waste management in higher education institutions at a regional scale is
conducted using bibliometric analysis. The review focuses on education for
sustainable development and its impact on waste management based on
published studies, recent trends in WSR1i, and gaps in WSR1 practices. The
results indicate that WSRI1 topics, particularly waste separation and recycling
behavior, are currently a major concern for researchers. Additionally, there
are significant gaps in research specific to the environmental awareness
factors in certain countries, which must be addressed to better understanding
the impact of environmental education, especially on waste management in

higher education.

The second chapter presents current situations of waste management in
malang City, Higher education institutions (HEIs) in Indonesia are growing
rapidly, increasing waste production. Malang City, a key education
destination, hosts 62 universities with around 330 thousand active students.
The city generates 659.21 tons of waste daily, with 61.50% organic and 38.50%
inorganic. Effective waste separation and recycling are essential. Governed by
Local Regulation 10/2010, Malang's waste management involves collection,
transportation, and landfill operations, with defined roles for the community,
local government, and technical units. The Malang City Government aims to
reduce waste at the source, change public behaviors, improve environmental
quality, explore economic potential from processed waste, and empower the
community. However, challenges include inadequate infrastructure, funding,
behavioral barriers, and the need for stronger policies. Addressing these
requires investment in infrastructure, education for behavioral change, and

robust policies and enforcement mechanisms.
The third chapter is focused on the impact of environmental education,

perceived behavioral control, and environmental knowledge in fostering

WSRIs in Universitas Negeri Malang. The SEM results provide substantial
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evidence supporting the notion that environmental education significantly
contributes to shaping the intentions of future teachers towards sustainable
waste management practices. This underscores the importance of
incorporating environmental education into teacher training programs to
promote sustainable behaviors and cultivate a more environmentally

conscious society.

The fourth chapter employs a moderation analysis to examine how
environmental knowledge and the availability of recycling facilities may
moderate the relationship between environmental education and recycling
behavior. a quantitative research design using a survey methodology to gather
data on the effects of environmental education, environmental knowledge, and
facilities on recycling behavior among students in HEIs. The moderation
analyses provided additional insights into how environmental education (EE)
and environmental knowledge (EK) influence the relationships between
attitudes, intentions, and behaviors. Both EE and EK were found to
strengthen the link between attitudes and recycling behavior, with significant
interaction effects (B = 0.0853 for EE and B = 0.0760 for EK). This indicates
that higher levels of environmental education and knowledge not only have a
direct impact on attitudes and behaviors but also amplify the effectiveness of

positive attitudes towards recycling.

The fifth chapter is the regional-based study, participants on this research
1s student from seven teacher-education institutes spread throughout six
Indonesian islands made up the sample for this study. A random sample of
clusters was selected, encompassing all members within the chosen clusters.
it underscored the pivotal role of EE in predicting EK, BHV, and ultimately,
WSRi among PsTs. This emphasizes the need for a profound understanding of
environmental issues and solutions, as it can substantially enhance
individuals' willingness to participate in recycling initiatives. Furthermore,
the study revealed that EK had a more substantial impact on WSRi than AT,
implying that knowledge about environmental matters plays a significant role
in driving recycling behavior. Additionally, the presence of accessible recycling
facilities on campus emerged as a key determinant influencing PsTs' intention
to separate and recycle waste, emphasizing the importance of infrastructure

in promoting sustainable behaviors. However, the research also highlighted
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that AT and SN did not directly predict WSR1 among PsTs, aligning with
previous findings that AT and intentions may not always translate into
corresponding behaviors. Nevertheless, SN were found to indirectly influence
behavioral intention by shaping AT and PBC, aligning with the fundamental
principles of the TPB. Ultimately, this study contributes to our understanding
of the factors influencing waste separation and recycling intentions and
behaviors among pre-service teachers, stressing the role of environmental

education, knowledge, facilities, and subjective norms.
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i AEDEF

In the first chapter, explains the background of Integrated Approaches to
Macroplastic Detection and Solid Waste Management Practices in Urban and
Coastal Waterways which contains the objectives, scope and research

framework.

The second chapter is a literature review to examine recent studies
regarding visual observation for detecting macroplastic objects in terms of
current research trends and methodologies and suggests promising future
research directions. This study used a systematic method with a bibliometric
approach and qualitative content analysis to identify and review 108 articles

on detecting litter objects in the water.

The third chapter explains Solid waste management practice in coastal
settlement. An investigation was carried out regarding waste generation,
storage, and collection. The population of this study was 119
houses/households consisting of permanent and semi-permanent houses
partially built over the sea on the coast. The method used in this research is
quantitative and qualitative. The analysis results show that the volume of
waste generated is around 58% organic and 42% inorganic, with an average of
1.8 kg per household for organic waste and 1.31 kg for inorganic waste. Most
houses use individual bins; only houses on the main road get communal

collection and storage services.

The fourth chapter examines the diversity of categories and types of
macroplastic litter trapped on the sandy beach of Ainoshima Island. Survey
transects were conducted in the spring of 2023 via visual observation based on
a survey method developed by NOAA, in 2012. The survey results were then
categorized based on a photo guide database from the OSPAR Maritime Area
for Active Monitoring of Marine Debris on the Beach. Data on the types of
waste found are divided into artificial polymer materials (plastic), rubber,
cloth, paper/cardboard, processed/finished wood, metal, glass, and ceramics.
As a result, the plastic category is the dominant category of the total type of

waste trapped in sandy beach areas.
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The fifth chapter contains visual object detection studies for macroplastics.
This research aims to conduct aerial mapping experiments to find the right
formula or technical reference for detecting macroplastic waste objects
floating on the surface of the canal, including flight altitude, exposure to
sunlight, and the influence of season on object detection. Aerial mapping will
be done in densely populated urban canals in Southeast Asia, Indonesia, and
Makassar City. The aerial mapping survey method will be used, and then the
data will be processed in the digitization process and object detection with
GIS. The analysis kernel in GIS tools will be used to see the distribution
density of macroplastics. The research results show that autoblock occurs at
heights of 5m and 10m, but this autoblock can be minimized at a flight height
of 15 m. Apart from that, height also affects flight duration. The lower flying
height will result in better visual accuracy and better resolution. However, at
a height of 15m, macroplastic objects were still detected on a moderate scale.
This research successfully distinguished various plastic waste materials, the
most found being the soft polyolefin category in plastic bags. Monitoring
results detected 321 items of macroplastics in the dry season and 1,163 in the
rainy season, or a threefold increase with conditions spread thinly in the dry

season. In the rainy season, they gather densely on one side of the canal.

The sixth contains spatially assesses the canal catchment area in Makassar,
Indonesia for the potential for littering into the canal through an assessment
of waste transportation services as well as carrying out spatial calculations of
the density of waste floating on the top of canal. Several aspects are used as
material for assessment, such as land use to produce building data and a basis
for calculating the population and amount of waste generated in the
catchment area, then studying accessibility for people in the catchment area
for littering into the canal using a road database. As a result, an overlay
process will be carried out using GIS to obtain zones of areas that have the
potential littering into the canal. Next, aerial mapping with a UAV is used to
monitor floating litter in the canal. The result is that there is around 296 Ha
of area which is a potential zone for throwing waste into canals with the total
amount of waste generation in this area being 161,750 liters/day (33% from
the waste generation in the catchment area). The results of floating litter
density on the top of the canal prove the result of the analysis potential zone

for littering into the canal, namely Sambung Jawa Ward, Bontorannu Ward,
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Balang Baru Ward, and Pa'baengbaeng Ward, are densely packed with
floating litter. The existence of a Waste Bank as an alternative solution is

studied by assessing the regional zones that have access to the Waste Bank.
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i AEDEF

This study aimed to develop a comprehensive and flexible approach to
design and evaluate emergency response exercises. The research structure is
as follows:

Chapter 1 provided an overview of the research issues, including the
background, problem statement, and objectives. Four objectives were specified:
Understanding of current emergency exercise theories and identification of
their problems, understanding of current emergency exercise practices and
identification of their problems, development of exercise design method using
the Analytic Hierarchy Process (AHP) and the Four-Component Instructional
Design), and development of time-tracking based exercise evaluation method.

Chapter 2 provided an overview of recent disasters, theoretical frameworks
of exercise programs for emergency responses with a comparison of the
fundamental principles by the theories of some countries and international
organizations, and the classifications of common exercise formats. The
exercise program in Vietnam was reported to understand the situation in a
developing country. Problems regarding these existing theories and practices
were described.

Chapter 3 introduced a model featuring the AHP to optimize designs for
emergency response exercises. This aimed to propose a procedure to identify
the necessary exercise targets and select suitable implementation methods by
objectively summarizing the knowledge of emergency management
professionals. This model was tested using fire and rescue exercises in a
traditional market and an apartment complex in 2021 in Hai Phong, Vietnam.
This model helped practitioners identify emergency management elements
that must be improved through exercises.

Chapter 4 expanded the use of a time-tracking exercise evaluation method
to analyze the communication and joint task-processing capabilities of various
medical and social welfare organizations in a functional exercise in
Kitakyushu. This method helped compare exercise response times across
participants’ groups and identify time-consuming types of exercise tasks and
groups.

Chapter 5 summarized this study's findings and provided an example of
applying the proposed exercise design method to reduce drowning children in

Vietnam.
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i AEDEF

This study primarily focuses on waste management and waste-to-energy
research in developing countries, using the case of Makassar City, Indonesia.
The first chapter explains the background, objectives, and methodological
framework. The second chapter discusses the literature review on waste
management and waste-to-energy in developing countries using bibliometric
analysis. This study reviewed and mapped scientific literature on
waste-to-energy (WTE) in developing countries. Screening the Scopus
database yielded 116 relevant articles. The analysis generated keyword
clusters, with the highest occurrence related to "Municipal Solid Waste" in one
cluster. Another cluster showed an increasing occurrence of keywords related
to "technology," indicating a technological trend in waste-to-energy methods
like incineration, anaerobic digestion, pyrolysis, and composting. Life cycle
assessment emerged as the most utilized method for assessing environmental
impacts. Research trends indicate that global waste-to-energy research began
in 1978, but research specific to developing countries started in 2004 and has
since grown significantly. Visualization of research trends highlights
keywords such as biofuel and electricity, indicating current research focuses
on waste-to-energy.

The third chapter presents the waste management situation in Makassar
City, Indonesia. The city has implemented waste management regulations,
including Law No. 18 of 2008 on Waste Management and Regional Regulation
No. 4 of 2011 on Solid Waste Management. Following the waste hierarchy
approach, these regulations emphasize waste reduction, reuse, and recycling.
The average waste production per person in Makassar is 0.62-0,83 kg per day.
Given that the average household in Makassar consists of four people, an
average household in Makassar produces 2.48-3,32 kg of waste per day. Waste
production in 2021 reached 900-1200 tons per day, with the composition
components of the waste being food scraps, paper, wood, textile fabrics,
leather scraps, plastic, ferrous-non-ferrous metals, glass, and others (such as
soil, sand, stone, ceramics). Makassar City's waste management system
involves direct collection and transportation to the final waste processing site.
The waste transportation system utilizes various methods, including the
Hauled Container System (HCS) and the Stationary Container System (SCS),

focusing on door-to-door waste collection to improve efficiency. The
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Tamangapa landfill, the city's primary waste disposal site, faces capacity
issues and lacks proper leachate management, posing environmental and
health risks. To address these challenges, the city must improve its waste
management infrastructure, enhance public awareness and participation in
waste reduction and recycling, and explore sustainable waste treatment
technologies, such as Waste-to-Energy (WtE) facilities. Collaborative efforts
between the government, private sector, and community are crucial to
achieving sustainable waste management in Makassar City.

The fourth chapter is about analysis energy recovery potential from waste
excavated in landfill. Sampling was conducted at three landfill locations. The
sampling method uses a Hydraulic Rotary Drilling Spindle, with a drilling
depth of 0-18 meters for location 1, 0-17 meters for location 2, and 0-13 meters
for location 3. The research results show that at location 1, plastic waste
contributes to approximately 31% of the total waste in this old landfill zone,
including items plastic bags and beverage bottles. Meanwhile, at location 2,
approximately 22% of plastic waste was found, and at location 3, about 14%.
Testing the calorific value of plastic waste gave an average of 29,8 Md/ton.

The fifth chapter is about life Cycle Assessment (LCA) to analyze the
environmental impact of emerging global warming from the biological
treatment scenario of Municipal Solid Waste (MSW) in Makassar. The
scenarios were examined: Business as Usual Scenario, Landfill and
Composting, Landfill and Anaerobic Digestion, and Landfill, Composting, and
Anaerobic Digestion. The study considers waste transportation, landfilling,
anaerobic digestion, and composting within its system boundary.
Environmental impacts assessed include global warming, acidification, and
eutrophication. The findings indicate that the BaU scenario has the highest
environmental impact, particularly regarding global warming, with
8.436.685,61 kgCO2zeq/year emissions. On the other hand, alternative scenario
3, which incorporates landfill management, composting, and anaerobic
digestion, shows a relatively lower GWP emission. However, further measures
are needed to effectively reduce emissions, such as implementing a cover for
the compost pile and arranging the mixing.

The sixth chapter describes the five different scenarios waste to energy. The
first scenario considers the current waste management situation in Makassar,
while the other five scenarios represent the national government targets for

waste treatment with WtE technology. This scenario consists of composting,
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waste incineration, and landfill gas. The results showed that scenario 5,
which has a low environmental impact, consists of 10% composting, 45%
incineration, and 45% landfill gas (LFG). Incineration can reduce 45% of solid
waste disposal (SWD) and produce 1.45 E+08 kg/year of COz emissions. The
Waste-to-Energy (WtE) scenario model significantly reduces the
environmental impact, especially the concentration of greenhouse gases
(GHGs) in the atmosphere. The role of incinerators in the environment is not
only to reduce the volume of SWD per year but also to provide a new source of
energy. The LFG collector plays a crucial role in reducing the concentration of

CH4 in the atmosphere due to its facility for capturing CH4 gas.
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This study has three primary focuses on illegal waste disposal site (IWDS)
study: the first is the literature review on global and regional scale, the
second is the regency/city-scale study (Deli Serdang Regency) and the third is
on national-scale study (Indonesia). In the first chapter, the literature review
was done from a global perspective and regional perspective. The literature
review employed systematic literature network analysis (SLNA), which
combines bibliometric analysis (BA) and qualitative content analysis in the
review process. The result show research on Illegal Waste Disposal Sites
(IWDS) is extensive in developing countries, focusing on understanding
human behavior, recycling practices, and solid waste management within
these contexts, are the concern of researchers nowadays. Besides, severe gaps
in the time-series data and community engagement must be addressed to
evaluate characteristics and countermeasures to reduce the IWDS activity.
More work on the IWDS field is needed to fill the gaps to reduce the IWDS

activity, especially in developing countries.

The second chapter focused on the current condition of waste management
in Deli Serdang Regency. The result shows that Deli Serdang consists of 22
districts and 394 villages have 2 sanitary landfills. The Deli Serdang
population in 2023 was 2,018,164 people and the area of Deli Serdang Regency
1s 2,497.72 sq.km or 249,772 Ha. In Deli Serdang only 62.72% of waste is

managed, and the remaining 37.28% i1s unmanaged.

In the third chapter, the study was conducted over eight months, from
March 2023 to November 2023 by combining ground-based individual
investigation methodology and community engagement investigation
methodology to identify, locate, and quantify the IWDS. The investigation
conducted across all areas of Deli Serdang found a total of 120 IWDS with a
total area of 164,194.87 sq.m. The largest IWDS location was found at
19,296.20 sq.m. The majority of IWDS are found in plantation/estate areas in
78 locations 141,459.95 sq.m (65%). Community engagement led to the
identification of 54 locations (45%) that cover a total area of 93,842.72 sq.m,
representing a substantial 57.15% of the overall IWDS area uncovered. The

results show that engaging the community in the IWDS investigation can
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effectively and accurately determine the actual location of IWDS

The fourth chapter is focused on analyzing spatiotemporal patterns to
evaluate characteristics and countermeasures to reduce the IWDS activity. In
this study, time series analysis using high-resolution satellite imagery from
2021 to 2023 was used to analyze changes in the shape and size of the IWDS
over a period of time and to evaluate problems related to IWDS activities. This
study also aims to determine the spatial and temporal pattern distribution of
IWDS activities based on land use. The result shows that in 2021 there were
98 IWDS locations in Deli Serdang, which increased to 112 in 2022 and 120 in
2023. Plantation/estate areas consistently recorded the highest number of
IWDS incidents each year, 59 in 2021, 70 in 2022 and 75 in 2023. The result
found that IWDS are more likely to occur in hidden areas with a lot of
vegetation. This phenomenon due to areas with strong shading could provide

more opportunities for illegal dumping perpetrators.

The fifth chapter aims to analyze some stakeholder initiatives and
challenges to stop IWDS's practice of municipal waste and suggest strategic
actions and recommendations for Indonesia to reduce the practice.
Strength-weakness-opportunity-threat (SWOT) and Grand Strategy Matrix
analysis tools were used to prioritize the strategic actions that have been
developed. There were several experts invited to answer the SWOT
questionnaire, respectively. The results show that according to the Grand
Strategy Matrix, the position of Illegal Waste Disposal Sites (IWDS) in
Indonesia is in quadrant II with an aggressive maintenance approach.
Quadrant II shows that IWDS in Indonesia uses a Weakness-Opportunity
(WO) strategy. This matrix indicates that the issue of IWDS needs to be
actively addressed with intensive maintenance and preventive strategies to

control its negative impacts
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With the rapid development of global industrialization, the pressure of
carbon emissions has increased dramatically, which resulting in a global
ecological crisis. In recent years, China has carried out a lot of practices and
obtained certain efforts in urban sustainability. Whether the level of
low-carbon city construction in China has been improved in time dimension is
a question worthy of attention. Given the above, this paper constructs a
sustainable development evaluation system to provide reference for realizing
low-carbon oriented new urbanization and coupling coordinated development.
The specific chapter contents are elaborated as follows.

Chapter 1. Introduce the research background and questions, which
including the global climate change and the pressure to reduce carbon
emissions caused by China's rapid urbanization. Moreover, proposed the
target of the research based on the questions raised.

Chapter 2. A comprehensive literature review is carried out. Meanwhile,
through summarizing the beneficial results of the current urbanization
research, it can be found that the existing problems in the current research
and the need for improvement.

Chapter 3. Based on the scientific, systematic, operational and dynamic
principles to construct the overall evaluation system of the low-carbon
urbanization by utilizing various indicators across different dimensions.
Additionally, a novel method of sequential relationship analysis was
introduced to calculate the indicator weights. Moreover, two evaluation
models were established to further assess the urban sustainable development.

Chapter 4. Focused on current situation and existing problems of urban
renewal and reconstruction, the low carbon and low loads urban renewal
concept, and application of low carbon technology in urban building renewal
have been discussed.

Chapter 5. The urban sustainability of 16 cities in Anhui Province was
evaluated. Then, the overall urbanization quality (UQ), the coupling
coordinated development (CCD) level and the corresponding suggestions for
16 cities were carried out in detail.

Chapter 6. Taking 16 cities in Shandong Province as the main research
object, measured the urbanization quality of cities, target cities and counties
in Shandong Province from 2010 to 2020. Meanwhile, its spatial pattern and

evolution characteristics have been probed.
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Chapter 7. The main conclusions of current research have been summarized,
and also proposed the future research directions.

Overall, the urban sustainability is restricted by various conditions, and a
healthy developing mechanism needed to consider the coupling effects of
different factors. Although this study focused on the urban sustainability of
the two specific Provinces, the research method and countermeasures

proposed can provide reference for other regions of China to a certain extent.
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The rural dwellings of the Loess Plateau region are unique architectural
forms shaped by the natural landscape, climate, and cultural environment.
However, their large scale and regional differences lead to significant energy
consumption, challenging environmental protection. Traditional rural
dwellings, using ecological design and passive strategies, achieve sustainable
development across residential environments, energy issues, social matters,
and cultural impacts, serving as excellent research template.

Moreover, the Chinese government has proposed a rural revitalization plan
aimed at promoting the sustainable development of rural residences in the
Loess Plateau region. This plan respects the natural environment, fully
considers cultural traditions and regional characteristics, and aligns with
villagers' actual economic capacities to enhance existing construction
techniques and best meet residents' real needs. Therefore, this paper, within
the context of rural revitalization, delves into a comprehensive understanding
of the potential mechanisms underlying the operation of passive strategies in
rural residential applications, enabling a thorough assessment of the indoor
thermal conditions in rural residences, and facilitating the exploration of
methods to enhance energy efficiency in rural buildings. The structure is
explored as follows:

In Chapter 1, the background and purpose of the research were elaborated.

In Chapter 2, the literature review on regional adaptability and
climate-responsive strategies were sorted out.

In Chapter 3, the material related to this research was proposed, and the
methodology of the research was studied.

In Chapter 4, the case study 1: socio-environmental responsive strategy of
traditional Tianshui dwellings is introduced.

In Chapter 5, the case study 2: comparative analysis on the mechanism of
climate responsiveness strategies of Yulin traditional dwellings.

In Chapter 6, the exploration of the applicability construction model for
renewal design was investigated.

In Chapter 7, the conclusions and recommendations of this study are

elaborated.
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This study focuses on stormwater management issues in China under the
Sponge City Initiative, investigating public attitudes and willingness to pay
for the initiative, and quantitatively assessing the environmental benefits of
sponge city stormwater management infrastructure from an economic
perspective. Finally, it proposes new scenarios for the utilization of rainwater
resources, contributing practical strategies and suggestions for the
development of sponge cities and the sustainability of urban stormwater
management.

Chapter 1 introduces the research, highlighting challenges and objectives in
China's stormwater management.

Chapter 2 summarizes the environmental benefits of stormwater
management infrastructure, surveys public attitudes, and highlights the
research's importance.

Chapter 3 introduces the main research methods.

Chapter 4 aims to investigate public understanding of stormwater
management, assess the public's perceived value of environmental service
benefits provided by sponge city infrastructure, identify the priorities of
environmental service benefits, and explore the feasibility of different
financing models for stormwater management strategies.

Chapter 5 quantitatively assesses the economic value of improving water
quality, flood prevention, mitigating urban heat island effects, rainwater
reuse, and landscape recreation through discrete choice models. It clarifies
the public's preferences for the benefits of rainwater reuse and reveals the
potential of rainwater fees as a funding source for the sponge city stormwater
management initiative.

Chapter 6 establishes a new framework for rainwater reuse, using an
evolutionary game model to create a dynamic system between environmental
and municipal enterprises. It analyzes evolutionary paths and influencing
factors to provide valuable insights for promoting effective rainwater reuse.

Chapter 7 summarizes the findings.
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In the pressing context of global climate change and resource depletion due
to human activities, understanding and changing human environmental and
health behavior patterns and their mechanisms are key to solving
environmental problems. Using the ZMET technique, CADM integrated
mental model and other multidimensional methods, this study provides an
in-depth analysis of the impact and effect of environmental design on
promoting environmental and health behavior, especially exploring how
landscape design and office environments can effectively promote individuals'
environmental and health behavior.

Specific findings are summarized below:

Chapter 1 (Introduction): introduces the global environmental changes
caused by human behaviors, and discusses the definition of global change, its
impacts, and the importance of the theory of sustainable development. The
need to increase public environmental awareness and behavior through
environmental education is emphasized, and how environmental design can
promote environmental and health behavior is explored.

Chapter 2 (Theoretical Framework and Literature Review): a
comprehensive theoretical framework is developed that explores the intrinsic
connections between environmental education, environmental and health
behavior, and environmental design. The chapter analyzes the multiple
factors that influence environmental and health behavior and discusses how
environmental design can lead to environmental and health behavior on both
the physical and psychological levels.

Chapter 3 (Methodology): details the methodology used to study the design
of spatial environments for environmental and health behaviors, including
case studies, experimental design, and survey research, as well as how
advanced statistical tools and software are used to process and interpret the
data.

Chapter 4 (Factors Influencing Environmental and health behavior):
focuses on environmental design in tourism and how it can influence tourists'
environmental awareness and behavior through design elements such as
signage and nature trails.

Chapter 5 (Impact of Open Space Design on Environmental and health

behavior): examines how open space design can promote environmental and
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health behavior among tourists through environmental education and design
elements.

Chapter 6 (Impact of Office Space Design on Environmental and health
behavior): examined how office design can promote healthy employee behavior
through its personal attributes and environmental elements.

Chapter 7 (Conclusion): summarizes the impacts of open space and
architectural space design on promoting environmental and health behaviors,
emphasizes the key role of environmental design in promoting environmental
responsibility and sustainable development, and proposes specific design
recommendations and strategies.

Overall, this study explores the critical role of environmental design in
promoting environmental and health behavior, especially under the pressing
conditions of global climate change and resource depletion. Through an
in-depth analysis of the interactions between environmental design and
environmental and health behavior, the study reveals that design not only
significantly influences the behavioral patterns of individuals and
communities, but also has an irreplaceable role in driving society in a more
sustainable direction. The results of this study emphasize the need for
multidimensional strategies that include effective environmental education,
innovative design practices, and the application of behavioral science as key
factors in promoting environmental protection and sustainable development.

The conclusions emphasize that through scientific approaches and practical
strategies, environmental design can effectively promote environmental
responsibility and environmental and health behaviors, which in turn support
the achievement of the global Sustainable Development Goals (SDGs). In
addition, the study provides valuable theoretical underpinnings and practical
guidance for the field of environmental design, helping designers, planners,
and policy makers to better understand and implement design strategies that
support sustainable development. Future research can build on these findings
to further explore the application of design in different cultural and
geographic contexts and how the educational function of environmental
design can be enhanced through technology and innovative approaches.
Overall, this study makes an important contribution to the creation of a more
harmonious and sustainable future environment and provides valuable

references and insights for subsequent research in related fields.
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With the rapid development of global urbanization, urban thermal
environment problems have become more and more prominent. Based on
multi-source data, this study conducted urban thermal environment research
on two cities with different development models from three urban scales.
Remote sensing data was used to explore the spatiotemporal characteristics of
surface urban heat islands from the urban macroscale. Then, combined with
land use data and local climate zone (LLCZ) classification system, the intensity
of industrial heat island and the effect of urban structure on land surface
temperature (LST) around elementary schools were analyzed from the urban
mesoscale. Finally, through field measurements, questionnaires and software
simulations, the thermal benchmark suitable for the factory area was
constructed, and the impact of urban morphology on the microclimate around
elementary schools was analyzed.

In Chapter 1, the background and purpose of the research were elaborated.

In Chapter 2, multi-source data research methods were introduced.

In Chapter 3, the urban structure identification method was introduced.
Combined with the LCZ classification results, the spatial characteristics of
urban structure were investigated.

In Chapter 4, the spatial heterogeneity of LST was explored. In addition,
urban heat islands and industrial heat islands in different seasons were
analyzed.

In Chapter 5, the random forest regression model was used to explore the
relationship between LCZs and seasonal LST around elementary schools and
the relative importance of each LCZ.

In Chapter 6, the influence of built environments in factory areas on human
thermal sensation and thermal comfort was investigated. Combined with
thermal comfort indices Physiological Equivalent Temperature and Universal
Thermal Climate Index, 12 observation sites in factory areas were evaluated
to establish the outdoor thermal benchmark suitable for the factory area.

In Chapter 7, differences in air temperature between different types of
elementary schools were compared through measured data, and the impact of
urban morphology on the microclimate around elementary schools was
attempted to be elucidated based on field measurements and ENVI-met
simulations.

In Chapter 8, the critical summary of each chapter was concluded..
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This study aims to improve the pedestrian-level wind environment in
courtyards. The effects of different courtyard enclosure forms, side heights,
opening locations, opening sizes, and wind angles on the courtyard wind
environment were quantitatively analyzed through computational fluid
dynamics simulations, using indicators such as mean wind speed ratio, static
wind zone ratio, and comfort wind zone ratio. Comfort wind zone ratio models
for different enclosed forms, side heights, opening sizes and wind angles were
established, and optimization strategies for the wind environment of
courtyards were proposed. These strategies were applied to a large courtyard
residential district and further validated for their effectiveness. The results of
this study can guide the design of courtyards and the optimization of the
courtyard wind environment.

Chapter 1 introduces the background and purpose of the study. Issues such
as urban heat islands, air pollution, and low wind speeds in urban areas in the
context of urbanization are outlined, and the purpose of this study is
presented.

Chapter 2 reviews the literature related to the pedestrian-level wind
environment. The value and information of key literature and scholars are
summarized. Additionally, the research methods, study scale, study subjects,
and factors impacting the wind environment are summarized.

Chapter 3 covers the research subjects and methods, starting with the
selection of the study area and subjects. It then describes the computational
fluid dynamics simulation methods and the evaluation standards for
pedestrian wind environments.

Chapter 4 quantitatively analyzes the effects of different courtyard
enclosure forms, side heights, and wind angles on the courtyard wind
environment. Wind comfort zone ratio models for side heights and wind angles
are established.

Chapter 5 quantitatively analyzes the effects of different opening positions,
sizes, and wind angles on the wind environment of enclosed courtyards. Wind
comfort zone ratio models for different opening sizes and wind angles are
established.

Chapter 6 optimizes the wind environment by changing the boundary

settings of the residential district based on the optimization strategies from
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previous chapters. The research results further verify the effectiveness of
these strategies.

Chapter 7 presents the conclusions and outlook.
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This study focuses on the impact of courtyard design on thermal comfort in
traditional houses, using Gaotai residences in Kashgar, Xinjiang, China as a
case study. By combining field surveys and software simulations, the research
investigates how modifications to courtyard design can enhance both indoor
and outdoor thermal environments, thereby improving occupant comfort in
specific climate zones.

Chapter 1: This chapter addresses the urgent issue of global climate change,
highlighting the increase in greenhouse gases from human activities, which
raises global temperatures and alters the environment. As the largest energy
consumer, China's focus on sustainable building policies is crucial. This study
aims to enhance thermal comfort in Kashgar's traditional courtyard buildings
by analyzing design parameters such as envelope type, orientation, and
courtyard ratio through field investigations and simulations. This approach
not only applies traditional architectural wisdom but also offers practical
strategies for climate change adaptation, linking architectural design closely
with global environmental responsibility.

Chapter 2: This section reviews the optimization of thermal comfort in
buildings through microclimate theory, human comfort research, and
courtyard design, highlighting their interconnected roles. It discusses the
influence of microclimate factors like temperature, humidity, wind speed, and
solar radiation on comfort, and evaluates thermal comfort using Fanger's
PMYV and PPD models, supported by field data on human responses. The
chapter also explores how courtyard design affects building microclimates,
focusing on elements like geometry, vegetation, water use, and materials, and
their impact on indoor-outdoor thermal comfort. It underscores the
significance of integrating interdisciplinary knowledge in architectural and
urban planning, proposing a method that combines courtyard design with
microclimate management to foster a more sustainable and comfortable living
environment.

Chapter 3: This chapter outlines the research methods divided into two
main areas: indoor thermal environments and outdoor microclimate
environments, focusing on both theoretical frameworks and practical
applications. For the indoor thermal environment, the study uses PMV-PPD
indices to evaluate comfort, employing tools like SketchUp, OpenStudio, and
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EnergyPlus for modeling and simulating indoor conditions. In examining
outdoor microclimates, ENVI-met software is used for simulating urban
thermal conditions, with PET chosen for assessing outdoor thermal comfort.
The methodology integrates field investigations, literature review, and
software simulations to provide a thorough approach for analyzing how the
built environment affects human thermal comfort. This multi-dimensional
strategy enables a detailed exploration of the interactions between indoor and
outdoor thermal environments.

Chapter 4: This chapter examines the geographical and climatic
background of Kashgar and the architectural features of its traditional
dwellings. The region's extreme climate of hot summers and cold winters has
influenced the design and materials of Old City residences, resulting in
low-rise, high-density layouts and enclosed courtyards to enhance comfort and
privacy, reflecting environmental and cultural adaptation needs. Though the
field research and Google earth, analysis of traditional homes identified five
main types (T, I, L, C, O) based on their envelope, with L Type being the most
common at 37% and summarized the plan aspect ratios. Orientations were
also studied.

Chapter 5: This chapter evaluates the impact of courtyard enclosure type
and orientation on indoor thermal comfort in Kashgar’s traditional raised
residential buildings. Through field surveys and software simulations, this
study aims to optimize indoor comfort while protecting the architectural
heritage and lifestyle of the Uyghurs in Xinjiang. The chapter mainly found
that each courtyard enclosure type has an optimal orientation for thermal
comfort and enclosure level correlates positively with comfort.

Chapter 6: This chapter investigates how courtyard design (specifically
enclosure type, orientation, and plan aspect ratio) affects outdoor thermal
comfort. Key findings show that while enclosure type has a minimal impact,
orientation and aspect ratio significantly affect comfort, with wider yards
improving winter conditions. The east-facing and west-facing are more
beneficial for yards with a length-to-width ratio of more than 1, while the
north-facing and south-facing are beneficial for yards with a length-to-width
ratio of less than 1. Aspect ratio has a greater impact on comfort in winter
than in summer. At the same time, the study in this chapter found that
courtyard design factors significantly affect winter comfort, which indicates

that winter optimization should guide design choices. It can provide
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actionable design recommendations to optimize yard configurations for
year-round comfort.

Chapter 7: In summary, this study aims to explore the impact mechanism of
courtyard design on the indoor and outdoor thermal comfort of traditional
residences through in-depth analysis of typical courtyard buildings in
Kashgar Gaotai residences in cold areas, and by analyzing their indoor and
outdoor environmental characteristics. In order to find the optimal space
combination model, it can provide theoretical reference and practical guidance
for the design and use of courtyard buildings in cold areas.

Overall, this study reveals the importance of courtyard design, orientation
and building envelope type in enhancing the comfort of the living environment
by exhaustively analyzing the effect of courtyard design on indoor and outdoor
thermal comfort. The results of the study show that appropriate courtyard
orientation and envelope type can significantly improve indoor and outdoor
thermal comfort, especially in winter. In addition, this study emphasizes the
key role of strategic courtyard design in comfort management in all seasons
and proposes a series of practical design strategies to support environmental
sustainability and occupant comfort improvement of traditional buildings in
cold regions of China. Overall, optimizing courtyard design not only embodies
a modern application of traditional architectural wisdom, but is also a

concrete response to the challenges of global climate change.
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Over the past 20 years, the rapid development of the real estate market in
China has made apartments the primary living option for urban residents.
Therefore, gaining an in-depth understanding of residents' needs, preferences,
and emotional experiences in residential buildings units is crucial for
addressing past issues and improving the quality of living environments.

Previous literature research has shown that when evaluating various
housing factors, "space layout", "interior decoration" and " transitional spaces
" are assessed as single-dimensional abstract concepts. Currently, research on
multiple factors of residential space layout and interior decoration mainly
focuses on qualitative studies such as case evaluations, lacking quantitative
research. The research aims to explore how to design the interior of units in
urban residential buildings in China based on the preferences of residents.

Chapter 1 reviews the development and challenges of interior design in
multi-unit residential buildings in China, examining four stages of housing
development through literature. It reveals that China’s housing sector has
entered an upgrade phase with a significant increase in consumer demand for
high-quality interior design. The chapter underscores the crucial role of
interior design upgrades in the overall enhancement of housing quality.

Chapter 2 explores design methods to improve residents' health and
well-being. Literature review and theoretical analysis revealed that: (1)
Designs matching residents' preferences enhance their positivity and
satisfaction; (2) Interior design quality is influenced by spatial layout, interior
decoration, and transitional spaces; (3) Previous studies considered these
factors abstractly. We developed a model breaking these factors into specific
evaluation indicators, providing a systematic approach for assessing and
improving interior design to better meet residents' needs.

Chapter 3 delineates the overall research design, encompassing the
segmentation of research stages, adopted methods for data collection,
techniques for data analysis, credibility and reliability of research findings,
adherence to ethical principles and norms, as well as the limitations of the
study. Emphasis is placed on the significance and applicability of the research
methodology, aimed at ensuring rigor and reliability in the study.

Chapter 4 conducted a survey among 552 respondents and utilized methods

such as expert questionnaires, factor analysis, Kano two-dimensional quality,
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and Analytic Hierarchy Process (AHP) to assess the significance of 19 factors
related to the quality of unit spatial layouts in residences. An index model
summarizing their utility was developed. Additionally, the study analyzed the
influence of preferences on satisfaction and the variations in preferences
based on sociodemographic factors. The results aim to assist designers and
homebuyers in evaluating the quality of housing spatial layouts, ultimately
enhancing the overall quality and comfort of residences.

Chapter 5 used virtual reality and emotional surveys to examine how form,
materials, and lighting affect aesthetic preferences and emotional experiences
in residential interiors. Results show that modern style, light materials, wood
textures, and natural light produce the most positive emotions. In contrast,
the comprehensive application of multiple interior decoration elements
mitigates the emotional impact of individual decorative elements, rendering
the positive emotional influences of straight and curved shapes
inconsequential. Furthermore, this chapter discovered that in artificial
lighting environments, the emotion of dominance significantly influences
aesthetic preferences, whereas this effect is less pronounced under natural
lighting conditions.

Chapter 6 reviews the factors influencing the quality of unit transitional
spaces, covering design-related factors such as spatial layout and decoration,
window shape and size, window views, cultural factors, and physical
environment. Firstly, through literature review, the relevant factors affecting
the quality of residential balcony spaces and their importance are identified,
providing theoretical basis for the design and optimization of residential
balconies. Secondly, an evaluation model is constructed based on the Analytic
Hierarchy Process (AHP) to clarify the weights of evaluation indicators,
providing a basis for the quantitative evaluation of indicators. Finally, based
on the quantitative scoring results, the basis for optimizing and updating
residential balcony spaces is discussed.

Chapter 7 explores optimization suggestions for residential interior design
in China from four perspectives: the COVID-19 pandemic, spatial layout,
interior decoration, and transitional spaces. It summarizes evaluation
indicators and quality models for urban residential interiors. The findings
address evolving needs and trends, aiming to enhance residents' health and
well-being.

Chapter 8 summarizes the conclusions of the above 4,5, and 6 chapters. the
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chapter outlines future research directions and suggests areas for further

exploration in the field of interior design for residences.

- 65 -



MEAEOKREOEE

AWFEo BX, FEOBHTRESEEBICB T A2 FEEFEOHFHRIHESINTA v
TIVTTHA LM ESELHTEERDLZETHD, ERIVAT U RA T Y
T AEA AN EAEE O R ELEMRBRIC E D L ICHE L TV 5D A E R
L. Z7HFAFT =N L0 i CREMZRFEREZFEY HT 2o 0fE#H2RMtT 25 2
ExXHEELTWS,

H1ETIE, o R, BRKOGmXOEREZIEXTN5,

2w T, BREMACEE SR A A L, o FiEOBEmPOEREEZ R L T
Y

BIETIX, MMREOREKN LT et X T—FINEFIE, 7— 2 0 FECH
BT — X OEHEMELE ZYHEIZONTHHL TV 5D,

54 FmTIE, 552 AOANEHEZRRIZ, 7o r— b2 FE L, K448, Kano
TTV, BRESHIEZEML T, fHE2=y hOZER LA T 7 hOMEICEES
HERZFAMM L, HANHEEICEZ 2B LZOETHEHL I LT,

BHETIX, VREMAL T, A>T VT THA BT IR, B BN
LA LB RRICED LD ITHEL TV DOINHEL EX L AX AV KA,
HRNDR O R T 4 TR 2R L, 7Ty 7 22 A4 VA O %
B SEDZENSNoT,

F6ETIE, "a=—LBOTHAUNEDL I REEBEEHE 2 D00 20 O
TR TEY L, BESITECESWTIMEET VEME L, fRE LT,
A=—DULAT T MNP ABEOUHHIR S REREELHE 2, BRENITHE,
ARV O BT R b /NS W2 E Ry ro T,

BT ETIL, COVID-19 XTI v 7 ZEBRLAT U M A7 VT HEff, L
A=—D 4 ODRENLA T VT THA v OEbiIREE B LT,

FSETIX, FETHOLNI-MAELE LD, BRIFELTWVS,

DLk, Rk, PEOEMHTHESEEICB T2 BEREDOHHRIZESINTA v
TIVTTHA v emEsEs7-0EL, #ELT5=—XL LY FIZHEL,
ANEBEEZEOWRELEREEZMN ESEDZZENEETHLIZEEZRALNCLE, —H#HO
WMRERIZA T VT THEAL U GBITH LWHEEZ 52550 THY, %07
PAUGBHICRELFETHHDOTHD, Lo THRMXOEFIFHEL (TLF) @
FNEZITLERN DL LD LD D,

- 66 -



. Ny T

R4 Ok v UE (TIED

¥ o FE O

L (%)

2 H E278%

AR GAAENE S 2024490 25H

ARG OEN: AALBAL B4 B 1IE %Y
Multi-objective optimization of passive building design in
plateau regions using passive solar heating indicators
AL A S H _ _ . L :
Ry T Y= =t =7 4 7Hats & 7z m i
D3y VT RGO % H I EoiA k)
wmXEAELER £ A& FTUVI— A=
(AT TN R A EBRBR S Lo B it (L5))
FEERE mH JEE
AETUNHSERZFERRBR B T 8w it (25))
FHELE m (R
AETUNHSE R ZFEBRBR B T 8w it (257))
B = W] (T S

(BTN SLRZAEBRBREE Topiip 2% it (T57))

- 67 -




i AEDEF

High emissions from the building sector are one of the contributing factors
to global climate warming. Although plateau regions are rich in solar
radiation resources, the low temperatures throughout the year result in high
building energy consumption and poor indoor thermal comfort. In response to
this situation, this study proposes a reliable and innovative passive solar
heating optimization design for plateau buildings.

Chapter 1 provides an overview of the research background, addressing
energy consumption and indoor thermal challenges in buildings, especially in
plateau regions.

Chapter 2 reviews the latest methods in passive solar heating systems and
building performance optimization through a literature review.

Chapter 3 examines the climatic conditions and current state of buildings
on the Tibetan Plateau, emphasizing its complex topography, cold climate, and
abundant solar energy resources.

Chapter 4 introduces the multi-objective optimization process for plateau
buildings. Optimization uses parametric simulation on Rhino/Grasshopper
with Ladybug and Honeybee for light-thermal and energy analysis.

Chapter 5 evaluates the energy-saving potential of passive solar heating
systems worldwide, introducing the Passive Solar Heating Indicator (PSHI)
and employing polynomial regression and K-means clustering to analyze and
categorize cities based on their energy-saving potential. It provides
energy-saving classifications for different passive heating system.

Chapter 6 conducts a sensitivity analysis, exploring how architectural
design parameters (building geometry and envelope) impact the energy
efficiency and indoor comfort of plateau buildings, providing a scientific basis
for multi-objective optimization of building passive design.

Chapter 7 explores the optimization of plateau buildings through a case
study in two phases. First, the building geometry is optimized, followed by the
optimization of the building envelope. Results identify optimal, most
energy-efficient, most comfortable, and lowest-cost designs. The optimal
design increases thermal comfort duration by 5.93% and reduces energy
consumption by 11.58%.

Chapter 8 summarize the entire study and discussed future research

directions.
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Urbanization, an inevitable facet of modernization, requires balanced
economic growth and ecological preservation for sustainable development and
enhanced quality of life amidst global challenges. This study employs various
data sources to analyze urbanization trends in Jilin Province, China, focusing
on spatiotemporal distribution and driving mechanisms.

Chapter 1 outlines the challenges of global urbanization, emphasizing
sustainable development as a common goal, and discusses China's theories on
this topic while exploring the historical development in urban environmental
monitoring and socio-economic development.

Chapter 2 conducts a bibliometric analysis, revealing the focal points in
urbanization research and emphasizing the challenges in understanding
urban land expansion patterns and driving mechanisms, indicating the
importance of potential research directions.

Chapter 3 provides an overview of the status of the research area, clarifies
the research objectives and methods, including remote sensing technology,
geographic information systems, and statistics.

Chapter 4 combines nighttime light data with statistical yearbook data for
accuracy verification and analyzes the spatiotemporal characteristics of
urbanization in Jilin Province from 2012 to 2021.

Chapter 5 uses principal component and regression analyses to reveal the
significant impacts of various factors on urban land expansion, delving into
the driving mechanisms of urbanization in Jilin Province.

Chapter 6 focuses on analyzing the predicted urban land expansion in Jilin
Province using the MCR and UEER models, highlighting differences in
simulation results. The UEER model, with its detailed consideration of
ecological factors and source hierarchy, provides more accurate simulation
results for urbanization compared to the MCR model.

Chapter 7 presents valuable insights and recommendations for urban

planning and ecological conservation.
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Taking cities in the Yangtze River Economic Belt (YREB) of China and cities
in Japan as study areas, this study examines the carbon emission patterns
and carbon emission mechanisms of growing and shrinking cities in the
context of developing and developed countries and provides references for
developing differentiated urban carbon emission reduction strategies.

Chapter 1 focused on the research background and purpose of the study. In
this chapter, the challenges of climate change faced by cities in China and
Japan are fully demonstrated.

Chapter 2 focused on a literature review of urban growth, shrinkage, and
their environmental impacts. In this chapter, the impacts of urban
development patterns and their link to carbon emissions are introduced.

Chapter 3 focused on research objects and analysis methods. This chapter
provides a comprehensive description of research objects and methodology,
which can make the research more logical.

Chapter 4 focused on identifying urban development patterns. In this
chapter, the change rates of urban population and population density were
examined to categorize urban development patterns into four types: growth,
potential shrinkage, smart shrinkage, and continuous shrinkage.

Chapter 5 focused on carbon emissions in growing and shrinking cities. In
this chapter, the scales and trends of carbon emissions were examined under
different urban development patterns.

Chapters 6 and 7 focused on nonlinear effects and spatial effects of carbon
emissions in growing and shrinking cities. In this chapter, detailed carbon
emission influencing factors are quantified for growing and shrinking cities.

Chapter 8 summarizes the carbon emission mechanisms of growing and
shrinking cities in China and Japan. The mitigating measures for carbon
emissions in different cities are also presented.

Chapter 9 provides a concise summary of carbon emission patterns, trends,

and influencing factors of growing and shrinking cities in China and Japan.
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This paper examines rural revitalization strategies driven by art and
culture in China, highlighting the transformative impacts on local
communities. Employing field surveys across Dashuipo Town, this study
assesses the integration of cultural facilities, rural parks, and rural dwellings
as pivotal components in rural development.

The analyses reveal significant engagement with cultural content among
villagers and tourists, though challenges such as aging populations and
unclear exhibits at some cultural sites suggest areas for improvement.
Furthermore, satisfaction, accessibility, and comfort analyses of rural parks
indicate a strong foundation but point towards the need for increased
community involvement in future projects. The evolution of rural dwellings
reflects a shift towards more open, flexible layouts that cater to both aesthetic
and cultural needs, aligning rural living closer to urban standards while
enhancing environmental and cultural quality. The synthesis of these
elements not only elevates the living standards and cultural richness of rural
communities but also outlines the interplay between them, offering
substantial guidance for future initiatives. This study provides new insights
into urban planning, suggesting that focusing on cultural elements can
significantly energize rural areas, fostering a more vibrant and sustainable
rural community.

This study 1s divided into eight chapters. The first chapter discusses the
background of the study, an overview of the research area, and the objectives
of the study. The second chapter is a literature review, in which the rural
elements are summarized as cultural facilities, rural parks, and rural
dwellings. The third chapter describes the research methods, proposing
appropriate methods for different research elements.

Chapter four investigates two cultural facilities from the perspective of
cultural capital, examining stakeholder interactions and satisfaction. It finds
that villagers and tourists have a strong interest in cultural content,
especially older villagers. Wawuzhuang Village attracts many visitors with its
rich art and comic exhibitions, resulting in higher satisfaction, while Design
Valley's abstract exhibits lead to lower satisfaction due to difficulty in
understanding. Additionally, Design Valley's operational strategy lacks
sufficient rest and entertainment facilities, impacting the overall experience.

Future design and operation of cultural facilities should consider the cultural
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backgrounds and education levels of the target audience, presenting culture
and art in more tangible and life-oriented ways.

Chapter five analyzes the satisfaction, accessibility, and comfort of two
rural parks. Wawuzhuang’s park is generally well-received but could benefit
from more local cultural elements, while Chujiacun’s park is criticized for its
simplistic design, indicating a desire for more aesthetic and innovative
features. Both parks are easily accessible, but Wawuzhuang’s park offers
better privacy, unlike Chujiacun’s park, which lacks privacy due to its location.
The design and construction of rural parks in Dashuipo Town are
government-led, with insufficient public involvement; incorporating public
participation in future projects could enhance satisfaction and community
development.

Chapter six analyzes the evolution of rural dwellings, highlighting changes
driven by rural development and the influx of new villagers. Modern rural
housing now emphasizes spiritual and cultural needs, with open, flexible floor
plans and minimalist, modern decor. This shift aligns rural dwellings more
closely with urban residences, reflecting broader transformations in rural
lifestyles and cultural perceptions. The changes enhance both the living
environment and community culture, supporting overall rural revitalization.

The seventh chapter is the case study, summarizing helpful cases
discovered during the research process for Dashuipo Town. Art and culture
driven rural revitalization must be grounded in community development. The
eighth chapter presents the results and the conclusion. In Wawuzhuang
village, more cultural events are needed to meet the cultural pursuits of
villagers and tourists. In Chujiacun village, cultural activities need to be
conducted to better promote the development, and maybe the park needs to be
redesigned. And in Baojia’ an village, the operation of Design Valley is
relatively independent from the village, so a community-based strategy is
very important, and a place for gathering is important, too. This study divides
rural revitalization into three elements, cultural facilities, rural parks, and
rural dwellings. Each contributing to rural revitalization in different ways
and promoting rural development. These three elements are manageable and
assessable; based on the results of the assessment, rural revitalization
strategies can be adjusted promptly. Although currently limited to the
research area, this study provides a solid foundation for the future research

and also offers possibilities for the evaluation system.
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In a world grappling with deteriorating natural environments and acute
energy shortages, the substantial energy consumption attributed to buildings
presents a formidable challenge. Thus, setting goals to reduce building energy
usage and mitigate environmental impacts is crucial. However, achieving
these objectives must not compromise the comfort of building occupants.
Efficiently harnessing natural light not only reduces energy dependency but
also enhances the quality of building usage. Building performance simulation
and advanced computational methods in the early design stages empower us
to set precise performance objectives and explore viable strategies to minimize
environmental degradation. Despite the complexity of real-world scenarios
and the potential differences between simulated and observed results, these
simulations are instrumental in understanding the interplay between design
parameters and building performance. Focusing on indoor natural lighting
environments and specific building types, this thesis uncovers opportunities
for performance optimization and efficiency improvements in the early design
phases, considering environmental and structural aspects. This research,
augmenting contemporary studies on similar themes, identifies significant
areas requiring further exploration and is poised to enrich the design field

and aid stakeholders in making informed architectural decisions.
The structure is explored as follows:
Chapter 1: the background and purpose of the research were elaborated.
Chapter 2: the literature review presents the most recent and relevant
research on parametric multi-objective optimization and building

performance simulation.

Chapter 3: This chapter provides an overview of the methodologies used in

this dissertation.
Chapter 4: This chapter outlines the prerequisite knowledge necessary

before formally commencing the research, which includes an understanding of

the variability and types of natural sky light, as well as detailed requirements
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of natural lighting for various types of museums.

Chapter 5: This study explores the use of genetic algorithms to optimize
sawtooth skylights in museums, enhancing natural light distribution while
minimizing glare and meeting exhibit protection standards. Using tools like
Octopus and Ladybug, the research conducts year-round simulations and
iterative assessments to find the best skylight configurations, particularly for

buildings oriented at 45 degrees northeast.

Chapter 6: This study uses Renzo Piano's High Museum Expansion to
explore the optimization of point skylight systems for natural lighting in
museums. Utilizing computer modeling, Ladybug for simulations, and the
Octopus genetic algorithm, it improves visual comfort and protects exhibits.
Findings show that skylights with specific dimensions and angles enhance
lighting conditions, maintaining annual cumulative illuminance below

480,000 lux and increasing useful daylight illuminance to 75%.
Chapter 7: This chapter provides a synopsis of the scenarios discussed in
the previous chapter. It will outline the contributions and standings of each

case study within their respective research domains.

Chapter 8: This chapter summarizes the scenarios discussed in the

preceding chapter.
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The rapid expansion of the construction industry, driven by economic and
population growth, has intensified the challenge of managing construction
waste, particularly concrete waste. This research investigates the potential of
sustainable materials, such as Recycled Fine Aggregate (RFA), bamboo
charcoal, and modified Wood Biomass Combustion Ash (WBCA), in
geopolymer mortar formulations. The study aims to enhance the mechanical
properties, durability, and environmental sustainability of geopolymer
mortars by integrating these materials, thereby contributing to more
sustainable construction practices.

The first part of the study focuses on the effects of incorporating varying
qualities and quantities of RFA into geopolymer mortars. Using Ground
Granulated Blast-Furnace Slag (GGBS) and fly ash (FA) as raw materials,
natural aggregates were replaced with RFA at rates of 25%, 50%, 75%, and
100%. The research findings highlight that RFA significantly impacts the
flowability, mechanical properties, and drying shrinkage of geopolymer
mortars. Preprocessed RFA (with particles below 0.15 mm removed)
substantially improves flowability by more than 20%. High RFA inclusion
levels (above 75%) enhance compressive strength compared to unprocessed
RFA, and RFA contributes to a denser interfacial transition zone (ITZ),
maintaining compressive strength at increased dosages. Additionally, a
positive correlation exists between pore volume and compressive strength in
geopolymer mortars incorporating RFA, contrary to findings in cement mortar.
This part of the study demonstrates that refined RFA preprocessing methods
can significantly advance the application of RFA in sustainable construction.

The second part of the study explores the integration of bamboo charcoal
into geopolymer mortar (GPM) to develop carbon-sequestering building
materials. The addition of bamboo charcoal reduces the flowability of GPM,
but appropriate particle sizes yield satisfactory flowability. The particle size
and shape of bamboo charcoal significantly affect the mechanical properties
and drying shrinkage of GPM. Using mid-range particle sizes, such as T1
(Imm) and T#25-80 (0.18-0.71mm), results in higher strength and lower
drying shrinkage rates. Bamboo charcoal also increases the volume of pores
larger than 2pm, reducing compressive strength. However, incorporating 12%

bamboo charcoal reduces carbon emissions by 81% compared to cement mortar,
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with predictions indicating that 20% incorporation could achieve carbon
neutrality. This section underscores the potential of bamboo charcoal to
significantly lower the carbon footprint of construction materials while
maintaining necessary structural properties.

The third part of the study evaluates the use of modified WBCA as an active
filler in geopolymer mortar. The findings reveal that increasing WBCA
replacement rates decreases mortar flow and compressive strength, especially
under air curing conditions. Conversely, WBCA's high CaO content in water
curing enhances polycondensation and latent hydraulic reactions, improving
compressive strength. However, the combination of WBCA with sodium
hydroxide unexpectedly reduces compressive strength, suggesting altered
reaction mechanisms. These results indicate that while WBCA can be used as
an active filler in geopolymer mortar, its high content of unburned inclusions
and the associated reduction in flowability and compressive strength must be
carefully managed. Adjustments in curing conditions and mix proportions are
essential to mitigate these effects and optimize the performance of geopolymer
mortars containing WBCA. This part of the study highlights the importance of
careful management and optimization of WBCA to fully realize its potential as
a sustainable material in construction.

Overall, the integration of RFA, bamboo charcoal, and WBCA in geopolymer
mortars shows promise for enhancing sustainability in construction. While
these materials present challenges, such as reduced flowability and
compressive strength, proper management and optimization of curing
conditions and mix proportions can mitigate these issues. This research
contributes valuable insights into the use of sustainable materials in
geopolymer technology, promoting environmentally friendly practices in the

construction industry.
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Study on non-uniform indoor thermal environment and human
thermal sensation under local radiant heating
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In this study, through the investigation of the current situation of thermal
comfort, and the indoor thermal environment and human thermal comfort
experiment, the asymmetric thermal sensation evaluation index is proposed.
The objective is to explore the inhomogeneity characteristics of indoor thermal
environment and its influence on human thermal comfort under local radiant
heating mode.

In Chapter 1, the research background and purpose are expounds.

In Chapter 2, the literature review of local radiation heating research is
sorted out, and the current evaluation indexes suitable for indoor thermal
environment and human thermal comfort under winter heating are sorted out.

In Chapter 3, the methodology and performance evaluation index are put
forward, and the research method, theory and experimental test scheme are
introduced.

In Chapter 4, the characteristics of buildings and indoor thermal
environment in the western plateau region of China are analyzed, and the key
factors affecting the indoor temperature of passive buildings in high altitude
and strong radiation areas are put forward.

In Chapter 5, the traditional architectural characteristics and indoor
thermal environment characteristics of Guanzhong area in Shaanxi Province
of China are studied. Two typical building types were selected to analyze the
influence of different building design forms on the indoor thermal
environment.

In chapter 6, the characteristics of the traditional one-house building and
indoor thermal environment in Kitakyushu area of Japan are studied. And
selected two common room types in a house, under the effect of different local
heating forms of indoor thermal environment characteristics.

In chapter 7, the experimental study of non-uniform thermal environment
under module radiation is carried out in the standard laboratory, and the
performance characteristics of the radiant heating module are analyzed.

In Chapter 8, the human thermal comfort experiment is carried out under
local radiant heating, and the asymmetric thermal sensation evaluation index
ATSYV 1is proposed to evaluate the thermal sensation under local radiant
heating.

The Chapter 9 is conclusion and prospect. The main conclusions of each

chapter are summarized and future research directions are described.
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This study has three primary focuses on air pollution study which were
demonstrated by chapter 2 to 4. In the first chapter, a literature review was
conducted to understand the study’s objectives concerning air pollution and
meteorological variables. This review involved analysing the status of air
pollution, meteorological variables, and the COVID-19 pandemic by searching
and analysing data from various sources, including Google Scholar and

Scopus databases.

The second chapter presents a bibliometric analysis to explore research
trends, map and gaps related to air pollution or air quality and meteorological
variables. The study aims to investigate the existing understanding of air
pollution and meteorological variables, with the goal of identifying and
assessing research patterns, areas where research is lacking, and variables
that are important for air pollution research. The Scopus Database is utilized
as a data source, specifically searching for literature published in the last 10
years, using keywords "Air Pollution" or "Air Quality" and "Meteorological
Variables". The study utilizes VOSviewer software to examine the data,
emphasizing noteworthy trends in research on air pollution and climatic
factors. The study produced a map and analysis of the expansion in scholarly
publication concerning the above themes and identified four significant
clusters. The study also identified statistical models, tools, and sophisticated
modelling methodologies utilized for both subjects. The analysis focuses on
current patterns, areas of study that need attention, and factors that
influence air pollution research. It offers valuable understanding of the
relationship between air pollution, meteorological variables, and their impact
on public health. This study enhances our comprehension of the complexity of
air pollution and meteorological factors, underscoring the significance of
data-driven analysis, modelling methodologies, and interdisciplinary

approaches in tackling environmental concerns.

In the third chapter, the study focuses on identifying the major contributors
to air pollution in Jakarta. Jakarta was chosen as the focused study area due
to its status as the most populous city in Indonesia and its frequent mention
as one of the most polluted cities in both Indonesia and Southeast Asia. In this

study, a vehicle age cohort was analyzed using dynamic models. Several
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factors, such as emission standards, vehicle speed, and fuel quality and type,
were included to drive the models. The emission inventory for air pollutants,
such as carbon monoxide (CO), hydrocarbons (HC), nitrogen oxides (NOx), and
particulate matter (PMio) can be calculated using this model. The results
showed that motorbikes were the major contributor to the increase in the four
pollutants in DKI Jakarta from 2007 to 2018 and will still be a significant
contributor until 2040. In 2018, the major contributors to CO, HC, NO, and
PM 1o were motorbikes (52.7%), motorbikes (79.6%), buses (63.9%), and
motorbikes (74.7%), respectively. It is predicted that in 2040, using the
business-as-usual (BAU) scenario, motorbikes will also be the primary
contributors of air pollutants (CO, HC, and PM) 70.2%, 91.4%, and 82.9%,
respectively. Diesel passenger cars will become a lesser contributor to air
pollutants than all vehicles from 2018 to 2040 in DKI Jakarta.

The fourth chapter examines the correlation between meteorological
variables, air quality and COVID-19 pandemic event in Jakarta. This study
examined the relationships between meteorological factors and air pollution
during the COVID-19 pandemic. Air quality data (PMs.5, PMio, SO2, CO, Os,
and NOz) and meteorological factors (rainfall intensity, wind speed, duration
of radiation, humidity, and temperature) in DKI, Jakarta from 2018 to 2021
were analyzed in relation to the COVID-19 pandemic events from 2020 to
2021. Using daily data from this period, this study found a correlation
between air quality data and meteorological factors and the COVID-19
pandemic events. Moderate correlations were observed between temperature,
humidity, and rainfall and PMio and PM2.5. Temperature was positively
correlated, whereas humidity and rainfall were negatively correlated, with
PMio and PM2. During high temperature conditions, people should be aware
of high exposure to PM, which may lead to many chronic risks. Another
finding was that there was a negative correlation between positive COVID-19
cases and PMz5s. However, there was a positive correlation between positive
COVID-19 cases and PMio, CO, and Os. The latter suggests that high CO, Os,
or PMio concentrations indicate high citizen mobility, which also indicates a
potential risk of COVID-19 infection.

Finally, the fifth chapter summarizes the study’s findings, discusses the

study’s limitations, and outlines directions for future research.
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Building energy efficiency design can effectively reduce heating energy
consumption and improve indoor environmental problems in rural areas,
which plays a crucial role in alleviating the increasingly severe environmental
and energy problems. In this study, typical traditional dwellings in Northeast
Sichuan, China are taken as the research object. It proposed the strategies for
energy-saving and environmental improvement of dwellings , particularly
addressing the issues of high humidity in summer and inadequate heating in
winter. In addition, it explores the use of low-cost, low-tech solar room of
traditional dwellings models. The conclusions of this study are as follows:

In Chapter 1, the study introduces the current status, challenges, and
opportunities of rural dwelling in Northeast Sichuan, China. And it proposes
the aims, significance, and framework of the research.

In Chapter 2, the study reviews various approaches to energy-saving design,
the latest technological advancements, and saving energy strategies of rural
dwellings all over the world.

In Chapter 3, It introduces the methodology of in-site surveys, experiments
and the evaluation of simulation experiments include temperature and ePMV.

In Chapter 4, we analyze the indoor thermal environment in summer in
northeast Sichuan, including the influence degree of traditional architectural
features, indoor thermal environment parameters, and how to optimize them
without compromising traditional aesthetics.

In Chapter 5, we detail the assessment of current heating methods and
their effectiveness, explores both the energy consumption patterns and the
impact on indoor air quality, evaluates potential solutions for improving
heating efficiency while maintaining the integrity of traditional designs.

In Chapter 6, it proposes comprehensive strategies to optimizing the
thermal performance of traditional dwellings from walls, roofs, and windows.
We analyze four different cases simulated for each envelope considering both
cost-effectiveness and compatibility with traditional construction modes.

In Chapter 7, The chapter assesses the feasibility, benefits, and potential
challenges of implementing solar energy solutions in rural Northeast Sichuan,
aiming to provide a sustainable alternative to traditional heating and cooling
methods.

In Chapter 8, a comprehensive summary and reflection on the findings from
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all the previous chapters are provided. This final chapter also presents the
broader implications of the research, discusses its limitations, and proposes

prospects for further studies in this field.
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With its outstanding visual impact, the color landscape is increasingly
attracting attention in the fields of urban planning, architectural and
landscape design. In order to explore a new method for quantitative analysis
of the color landscape characteristics of community public space, to assess the
public's color landscape perception (CLPc) and preference (CLPf) for the color
landscape in community public space, and to clarify the association between
individual factor, perception, preference, emotion and color characteristics,
this study focuses on the daily color landscape of a community public space.
Yulin community and Luhu eco-city community in Chengdu, China were
selected as the study areas to analyze the public’s CLPc and CLPf in
community public space. Moreover, for the elderly, who are currently the
main users of a neighborhood, then Yijiequ community in Dujiangyan city was
selected as the empirical evidence to clarify the color landscape cognition
(CLC) and color emotional response (CER) of the elderly to their community
public space.

In chapter 1, the background of current research on color landscape was
outlined, and the research issue of “the public’s perception and preference to
color landscape in community public space’and key questions of this study
were proposed. And then the study purposes and hypothesis were proposed
subsequently.

In chapter 2, by reviewing previous studies, it was found that individual
factors, color characteristics and seasons are important factors that cause
differences in people's perceptions and preferences of landscapes. And people's
perception of color landscapes may also have certain tendencies. And there
are significant associations between human perception, landscape features
and visual preferences. Based on the current status of urban color research in
China, there is fewer studies focused on daily color landscape in community
public space. Therefore, it is necessary to quantitatively study the daily
color landscape in all types of community public space.

In chapter 3, three study areas (Yulin community, Luhu Eco-city community,
and Yijiequ) were determined for this study. Through field observation, there
are 9 categories of popular public spaces in Yulin and Luhu neighborhoods
respectively, and the popular public spaces for the elderly in Yijiequ can be

categorized into 8 types. It was found that the objective characteristic
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analysis of color landscape can be carried out in three aspects: basic attributes,
color clustering and hue perception. Besides, the following methods can be
used in the subjective assessment study of color landscape: semantic
difference analysis, correlation test, T-test, one-way ANOVA, regression model,
and eye movement experiment.

In chapter 4, the color landscape characteristics of 9 types of public spaces
in the new and old communities were quantitatively analyzed through three
steps: basic color attributes, color clustering, and color tone feeling. The
results showed that the public space in new community presented a lower
range of color saturation, higher color brightness, as well as showed a lighter
and brighter tone range.

In chapter 5, the public's assessment of CLPc and CLPf to community public
space in a new community (Luhu) and old community (Yulin) were conducted.
The CLPc result showed that the public prefer natural and combined color
landscape, especially prefer the color carrier of tree, grass and flower. And the
familiarity level and color professional knowledge are the key factors to
induce the significant difference in CLPc of different population group.
Besides, there is a strongest difference in CLPc between the square of Luhu
and Yulin.

In chapter 6, the tendency of CLC of the elderly were examined, who are the
main users currently of the community public space in China.The result
indicated that the elderly generally showed a positive CLC tendency, and they
paid more attention to beautiful and clean CLC tendency. In addition, the
CLC factors’ weights from high to low are sense of security, interest, beauty,
cognition.

In chapter 7, the CER of the elderly to community public space in
autumn/cloudy scenes and winter/sunny scenes were compared, and the
influence of individual factors and color characteristics on CER were
examined. The result indicated that there was a significant difference in CER
between two types of scenes, with the CER in autumn/cloudy scenes being
stronger than that in winter/sunny scenes. The elderly exhibited stronger
CER for clean and healthy emotions. Additionally, education level, visit
frequency, and color brightness positively influenced positive CER, whereas
walking time from residence and the color area ratios of blue and gray
negatively influenced CER.

In chapter 8, based on the CLPf results of the subjective preference in
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chapter 5, an eye-movement track experiment was used to capture the viewers’
eye-movement preference (EmP), and to further explain the visual preference
information of the public's preferred color landscapes. The correlation result
showed that stronger color aesthetics, comfort, layering, and contrast can
enhance the viewers’ EmP for color landscape in community public space.
Moreover, less gray and blue can help promote EmP, while more green can
reduce the difficulty of visual cognition.

Finally, a few valuable findings and conclusions in response to the early key
research questions were further discussed and summarized in chapter 9, and
then the outlooks for the future study on community color landscapes were

proposed.
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Urban flooding is a pressing issue in many rapidly developing cities around
the world. Moreover, urban flooding is a significant challenge facing rapidly
growing cities, particularly in developing countries like Vietnam. The city's
rapid urbanization, characterized by extensive land cover change and
increased impermeable surfaces, has significantly contributed to its
vulnerability to flooding. The traditional drainage systems, often
overwhelmed by heavy rainfall and inadequate maintenance, exacerbate the
problem, leading to frequent and severe flood events that disrupt daily life,
damage infrastructure, and pose risks to public health and safety. Hanoi, the
capital city of Vietnam, is no exception, experiencing recurrent inundation
events exacerbated by rapid urbanization and climate change. The study also
highlights the current flood risk situation in Hanoi, revealing that areas of
central Hanoi such as Hoan Kiem, Ba Dinh, and Dong Da are particularly
vulnerable to flooding due to their low-lying topography, insufficient drainage
infrastructure, and high population density. This research aims to assess
urban flooding susceptibility and flooding risk in Hanoi and explore the
potential of blue-green infrastructure (BGI) as a sustainable solution.
Through the integration of Geographic Information Systems (GIS), and
statistical analysis, this study evaluates various factors contributing to urban
flooding susceptibility, including land use, topography, hydrological
characteristics, and infrastructure, population. In addition, the study also
considers building a network of BGI intervention corridors at optimal costs in
reducing flood risks and enhancing urban resilience. Furthermore, the
analysis shows that the potential of BGI in the study area is quite large.
These findings highlight the importance of integrating BGI into urban
planning and development strategies to mitigate the impacts of urban
flooding in Hanoi and similar cities. This study contributes to improving
knowledge of urban flood management. It provides valuable insights for
policymakers, urban planners, and stakeholders in implementing sustainable
and resilient urban development activities in Hanoi and beyond.

Chapter 1 (Introduction) provides a comprehensive overview of the research
topic, including the background, the significance of studying urban flood risk
in Hanoi, and the role of BGI. It outlines the research problem, objectives, and

questions, setting the stage for the subsequent chapters.
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Chapter 2 (Literature Review) reviews the existing literature on urban flood
risk and BGI. It begins by discussing the development and direction of
research on urban flooding. Then, discuss the natural and man-made factors
that contribute to flood risk in Hanoi. Next, this chapter explores the
environmental and socioeconomic impacts of urban flooding. Finally, evaluate
the current landscape status and current BGI projects in Hanoi and identify
challenges and opportunities for implementing this project. Finally, it looks at
case studies and best practices from other cities to draw lessons for Hanoa.

Chapter 3 (Methodology) details the research design and methods used in
this study. It describes data collection methods, including surveys, document
collection, and secondary data analysis. This chapter outlines the study area
in Hanoi and explains the data analysis techniques used.

Chapter 4 (Urban flooding susceptibility in Hanoi) focuses on modeling
flood susceptibility in Hanoi. Using geographic information systems (GIS) and
other spatial analysis tools, the chapter identifies areas most prone to
flooding based on various factors such as this. This result provides a
foundation for understanding flood susceptibility in the city.

Chapter 5 (Spatial Flood Risk Assessment for Hanoi City) builds a detailed
flood risk map based on three factors: flood hazard, flood vulnerability and
flood exposure. These maps incorporate additional data, including population
density and socioeconomic data, to assess the potential impact of flooding on
different areas of Hanoi. This chapter aims to highlight the areas of highest
risk and provide information about the risks so that mitigation strategies can
be put in place.

Chapter 6 (Blue-Green Infrastructure in the central of Hanoi) evaluates the
development potential of BGI in Hanoi. It includes building a suitability
assessment map for BGI, identifying existing BGI locations and developing a
BGI network at the best cost based on BGI suitability analysis. This chapter
contributes to a BGI construction methodology that can be integrated into
urban planning and contribute to overall resilience.

Chapter 7 (Conclusion) summarizes the key findings and offers policy
recommendations based on the study. Then, identify limitations in the study

and directions for future research.

- 110 -



MEAEOKREOEE

KBFZEIE. N AITB T HE TR A DIREA LT S Lk Y 27 25 L.
T OKD EFEE TR E T HHKRSKE L TCOTN— TV =27 T (L
T BGI) #ETHZ &, BXO, #EFHRS X T & (GIS) L#itmtrasia L.
FHOUWKEZMEIC TG T o2 2RBERZFMMT 52 LI KD, BGI & HiElz =+
v FT =T 2EAFIELRET LI L EZHBE LT D,

H1ETIE, MFEEMB IO ELZ R L TV 5,

F2ETIX ATOUAKY A2 L BCLIZHETA2BREFOXEAEZL E2—L T 5D,

FIETIE, AMETHWERFER IO FikziR L Tnd,

AR TIEL, MG AT A (GIS) BRXOZEMSTY — &2 HWT, i
FIUR. M, KIRFE, 077, ANA7zE, oM KEZ %I %59 2 K
IR L. TNOUEAKRZ M AZ ST T2 Z &1k, BERICE SO TR A
LT WHIRZBH S L TWd, BRIZhT7T vF= b, N—=FT v, Koy —¢
W Ton ) A PN Kt ch s & KA T TR AR T THD L
ANOFEENRENZ LR ENG, oIV s THL L E2 R L TS,

55 T, AR — RN POKMETIME, WOKERFEDO 3 SO ERIZESWT,
FERZRUK Y R~y TEEKR LTS, E6I2, ZRH60HMKIZ, NDEES
FERE T — 2R EOBINT — & Z IGAT N A TORHAEK OEIER 72
AP LI L, VAT OFEWHBRZRFA L7tk ) 27 <~ v 72 ERk LT
Do

%6 ETIX, N/ A TOBEFD BGL Z4F&E L., BGI OuitEF AN~ »~ 7 & ER L.
BGI DEMESHTICIE S S I/ NDOABETD BGI O v hU— 7L FEEZREL T
Do

FETETIE, MmrEed, BURREEZITR>T05,

PLE, KRR, KDL DA 7T %%y NU—24bT 5, BT
T AKOBBIRZIR R L, TOEATIEZHRE L, [l fiibn &L iHo
BURSL A, #MEtE LR FIERMRE S, MiHBEES 2 £+ 5 LT, &8
Ttk EZEHT 57200 FEE LM AL, MHERRE LY oRIcRE S ERT
HHDTHDH, Lo TARMILOFFRII™ L (L) OFMNEZTLERPH D
DERD D,

- 111 -



ZUHF

VA2 Vo

F [afE (PE)

K4 (KR
FAL OO i (T
FoALEF T OHHE290%

PN GAEH H

2024%49H25H

PN G- DA

PACHB] A% 2 Y

AL A S H

Study on the properties of fly ash modified by flotation and
classification

(FRUEEIL & RIS K > TWHE SN 7 T4 7 v 2 ORI
ESIERVAYYiEW

P o =

¥+ A& &mE -

(ETUIN 37 R E BB T fE (T25)
HEEZE WP T

(LU ST R E BB T A it (12%)
HEZE L A

BTN TN R P EBR B 5 o= it (7))
BiL AP
BTN SLRAE BREREE ToE i it (5210))

B
[t
A
i

- 112 -




i AEDEF

In this study, the properties of fly ash were further analyzed experimentally.
Firstly, the effect of dry and wet fly ash on mortar and cement paste after
flotation was investigated, and the effect of water content on it was excluded
by analyzing the experimental results. Then the physical and chemical
properties of fly ash at different water-cement ratios were investigated using
three different carbon coals from which the optimum water-cement ratio was
selected. In the third study, the properties of fly ash were tested by varying
the curing temperature at 50% water-cement ratio, and the optimum curing
temperature was selected by analyzing the reaction rate, calcium hydroxide
content, and reaction rate. In the last study, we further optimized the fly ash
by a new grading method and increased the incorporation of fly ash in cement

paste and mortar.

Chapter 1: Introduction - Sets the stage by providing an overview of fly ash,

its industrial significance, and the motivation behind the research.

Chapter 2: Study of the performance of different states of fly ash after
flotation on their physical and chemical properties and their application in
cement pastes - A detailed description of the materials, chemical treatments
and analytical techniques used in this study. A detailed review of existing
methods of fly ash reinforcement and their application in concrete is

presented, emphasizing the gaps that this study aims to fill.

Chapter 3: Study of various properties of fly ash from different carbon coals
in different water-cement ratios - In this chapter, the experimental setup and
protocols used for modifying and testing fly ash are described in detail. A total
of three different carbon coals of fly ash were used in the experiments in this
chapter to study the properties of the samples in mortar and cement paste
applications by varying the amount of frothing agent added in flotation and

the fly ash water-cement ratio.
Chapter 4: Investigating the performance of fly ash in applications at

different curing temperatures - A comprehensive analysis of data collected

from experimental tests. This chapter will discuss the significance of
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improving the reaction properties of fly ash and its performance in concrete by
investigating properties such as pozzolanic reaction and calcium hydroxide

content of fly ash cement paste at different curing temperatures.

Chapter 5: Further optimization of fly ash after flotation and study of
various properties and applications of different fly ashes after classification -
Comprehensive previous studies were carried out to further improve the fly
ash treatment method, and different fly ashes were subjected to flotation and
classification. The chemical and physical properties were analyzed through
experiments. Its application in cement paste was also tested to verify the
importance of optimizing the treatment on the properties of fly ash itself and

its application.
Chapter 6: Conclusions and Future Work - Summarizes the results of the

research, discusses theoretical and practical implications, addresses the

limitations of the research, and suggests areas for future research.
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