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Phase change material (PCM) becomes more and more popular due to its higher
energy storage density and the smaller masses and volumes of material. One of the
potential applications of PCM in buildings is energy conservation by incorporating them
in walls. So this paper made research on optimization research on multi-layer wall
thermal performance with PCMs. Main content is presented as follows:

In Chapter one, current worldwide energy consumption and building energy
consumption situations are introduced. Then the basic information about thermal storage
technologies and the present research situation of PCM in buildings walls envelope are
reviewed and then proposed the purpose of this research.

In chapter two, the classification, selection criteria , incorporation methods of PCM in
building walls are introduced. The research statue of PCM in buildings in Japan and
China is reviewed.

In chapter three, determination methods on the PCM phase-change temperature range
based on the wall heat transfer theories is proposed. Factor including outdoor
temperature and wall structure influencing phase change range have been analyzed.

In chapter four, the heat transfer model of the multilayer walls integrated with the
PCM layer is established and verified by the experimental data and the published data.
The optimum verification is carried on under the different PCM phase-change
occurrence design period, the different locations of the PCM layer and the different wall
structures.

In chapter five, as a case study, when air conditioning is continues running and
intermittent running, energy conservation of walls integrated with PCMs layer for
different phase change occurrence period, different PCM layer location and different
wall structure in Chengdu, China is studied.

In chapter six, as a case study, energy conservation of walls integrated with PCMs
layer for a wooden wall in residential house in Japan is studied.

In chapter seven, a conclusion of whole thesis is deduced.
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Electricity dynamic pricing represents one of the most significant evolutionary
developments in pricing systems as they enable the participation of both consumers and
the power supply enterprises. The main content of this paper is presented as follows.

In chapter one, current energy and environmental situations, as well as the electricity
market and main electricity pricing system in different countries are presented.

In chapter two, the development status and challenges of smart grids and dynamic
pricing in main driver countries have been surveyed. It compares the development
backgrounds and infrastructure status of various countries and summarizes their barriers
and development tendency.

In chapter three, it investigates the situation of Japanese dynamic pricing model in
residential house, meanwhile, summarizes the results from an exploratory analysis of
about 200 households that took part in dynamic price experiment in Kitakyushu, Japan.

In chapter four, it investigates the situation of Japanese dynamic pricing model in
office building. Moreover, it explores the energy consumption of each target building.
Meanwhile, using hourly load data collected from smart meter and baseline calculating
method, it estimates the effect of dynamic pricing system on the energy saving of office,
concludes the load reduction for participants during the DP time block.

In chapter five, the overview of evaluation method for electricity dynamic pricing and
energy saving technology are introduced which provide a reference for government and
power companies to successfully process the following development of electricity
dynamic pricing.

In chapter six, the effects of dynamic pricing on the cost performance of buildings in
present scenario and demand response scenario have been presented through the
calculation of total year electricity cost.

In chapter seven, it introduced some related energy saving technologies. Meanwhile, it
gives an analysis and evaluation of electricity dynamic pricing in different buildings
which equipped with different energy saving technologies under the condition that if
consumers do not well respond to DP as anticipated.

In chapter eight, a conclusion of whole thesis is deduced.
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Sudare is a type of traditional Japanese blind made from bamboo. It has long been
used in Japanese houses, especially during the summer. Its original function was to
prevent direct solar radiation and to introduce natural ventilation. The characteristic
form of Sudare allows one to look through it to see objects outside the house. As a
shading device, Sudare can be implemented in hot areas where high energy demand for
cooling is a problem.

Recently, Jakarta has implemented a new standard for new building construction
intended to reduce the energy consumption of office buildings. This must meet the
minimum Overall Thermal Transfer Value (OTTV) of 35 watt/m2. In tropical countries,
the most effective passive design strategy method is the use of shading devices. Dense
shading can effectively reduce energy consumption, but it reduces visibility through
openings.

The aim of this research is to identify an alternate mode of fagade configuration using
external horizontal blinds based on the Sudare form to meet the minimum requirements
of the Indonesian National Standard (SNI), with greater efficiency in terms of cooling
load to minimize energy consumption and maintain visual comfort. It will change
architects’ mindset, influence the way they design new buildings and retrofit existing
buildings, and encourage them to use shading devices as part of their designs. Ladybug
and Honeybee inside the Grasshopper plugin of Rhinoceros 3D with the Energy plus
engine will be used to simulate a standard building as baseline performance, and
buildings that use different Sudare dimensions and spacers as shading devices
parametrically.

Based on this study, the optimum form of Sudare blind, with a diameter of 10.01 mm
and 5-mm spacers, has achieved a 5% reduction in OTTV and a 6% reduction in cooling
load, as compared to the baseline building. The performance is close to that of tinted
glass, with a solar heat gain coefficient of 0.2 and Tvis of 0.2. The visibility value of this
configuration is 2.65, which is also close to the visibility of tinted glass, which has Tvis
of 0.2 (2.92); privacy is 4.27, which is much better than that of tinted glass (3.38). It also
gives better uniformity of daylight distribution, which improves visual performance and

comfort.
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Energy situation and ecological environment has been a crucial issue in China’s rural
areas. In this thesis, taking Hangzhou rural area as a case study, an experimental house
integrated with passive energy-efficient technologies was designed and constructed.
Through experiment and simulation methods, the passive energy efficient technologies
were evaluated and proved to be effective to defend the extra-low and extra-high
temperatures in Hangzhou climate conditions. By this study, such a designed house can
be promoted as a demonstration in rural area of Hangzhou, and the study methods can be
used for reference in passive design.

Chapterl: the energy situation and environment problems in China’s rural area were
introduced. As a solution, passive energy efficient technology was illustrated. In addition,
the purpose of this study was explained, and the study methods were proposed and
illustrated.

Chapter2: the external environment and resources in hot/summer & cold/winter zone
were described, and the feasibility of the application of solar energy was evaluated. In
addition, the methods and design strategies about passive solar energy heating and nature
ventilation were summarized.

Chapter3: a field survey and measurement on the construction and thermal
environment were carried out in the villages of Hangzhou rural area. It was found that
most of rural houses had no insulation materials and the thermal environment in winter
time was no good without using air conditioners.

Chapter4: an experimental building with passive design strategies was put forward and
explained based on Hangzhou Climate. By simulation, the annual total energy demand of
the design building had a 18.8% reduction compared with the regulated building.

Chapter5: the field measurements in winter time of Hangzhou were carried out. It was
proved that when outdoor temperature reached the minimum value, indoor temperatures
were at a higher level with maximum difference of 13.5°C. For the Trombe wall, a
maximum air temperature difference between the inlet and outlet was obtained by 5°C.

Chapter6: the field measurements in summer time of Hangzhou were carried out. It
was proved that the maximum temperature difference between indoor and outdoor can be
obtained by 7.6°C on the hottest day, and the indoor temperature had a smaller
fluctuation of 3.3°C.

Chapter7: a CFD model of Trombe wall was validated against the experimental data.
By this model, the dynamic thermal behavior of the room with Trombe wall was
numerically investigate and assess. It could be concluded that when the air duct width is
at the range of 0.3~0.4m, and the wall height at 4.0~ 5.0m, the better thermal
performance of Trombe wall can be obtained.

Chapter8: the results of this paper were summarized.

11
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In developing countries like Vietnam, the combined drainage system with septic tank
placed prior to the sewer leads to the wide variation composition of domestic wastewater.
In order to catch the influent concentration besides wastewater flow, on-site water
sampling is widely used and analyzed in laboratories. On the other hand, since the
composition of the municipal wastewater is highly fluctuated and inconsistent along with
time, a considerable number of water samples must be analyzed. This fact leads a
challenge for planning and designing wastewater treatment plants (WWTPs) since
default influent concentrations could not be applied unlike other countries having no
septic tank process. In Vietnam, most WWTPs use aeration process and they have big
challenges to ensure the effluent quality standard despite the wide range input
composition.

Activated Sludge Models (ASMs) developed by IWA Task groups have been widely
used for simulating various kind of biological reaction. They include mathematic
equations of process rates and inner reaction of reactor. The mathematical approach was
evaluated based on sensitivities of the WWTP model to kinetics and stoichiometry in
relation to the influent composition and control parameters (flow rates, etc.).

In that way, a back-calculation method could be developed to identify the
unrealistically influent concentrations. As the composition of activated sludge is a
consequence of the influent and the operating condition, a lab-scale activated sludge
reactor was set up in Vietnam and operated for a year. From the field experiment, the
municipal wastewater constituents and concentrations were calculated to demonstrate the
back-calculation approach. Also, the labor intensity of the analysis was also
comparatively discussed to that of the conventional wastewater sampling/ analysis
method.

On the other hand, ASM-based models can simulate and calculate biological reactors
well. Low-cost biological treatment like bio-filter/ trickling filer reactor can be modelled
and optimized with a novel design. Hence, to use the model for designing trickling filter
process, mechanistic correlations must be developed between the operational conditions
and the physical/ kinetic parameters of the model. The process responses of a pilot-scale
trickling filter reactor were investigated by changing the hydraulic loadings and analyzed
in laboratory. In this research, the liquid hold-up in the reactor, which was thought to be
correlated with the wetted surface area was especially focused on. A dynamic simulation
was also performed to discuss influential kinetic parameters on the calculation.

Through these application of ASM, an alternative energy-saving approach for

combined sewerage wastewater in comparison to conventional systems has illustrated.
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