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Abstract

This article studies the performance of split type air conditioners with air cooled and evaporative

condensers. Experimental research includes comparative energy simulation by computer program (eQUEST)

with actual power measurements from the daytime and night within experiment room of equal size but different

condenser type.  Measurement of factors that affect the use and performance comparisons were: power rate,

water volume as well as problems that occur during actual use. Results from the research can provide guidance

in decisions of producers and consumers to compare the performance of air conditioners using both systems.
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Abstract

Discomfort glare is a significant factor that prevents building users from utilizing daylight. This causes

a decrease in daylight efficiency and an increase in electric energy consumption for artificial lighting. This paper

investigates factors affecting visual comfort from daylight. They are:  luminance of the sky through a window

(visible transmittance of glass), position of the sky within the field of view (orientation of work station correlated

with the window), and average room surface luminance excluding the visible sky. The purpose of this research

is to provide design guidelines that employ benefits of daylight while maintaining visual comfort under an open

plan office environment with visual display terminals, in Thailand.

With regard to the experiment, participants were asked to rate visual comfort level of the lighting

conditions and to adjust the additional artificial ambient light level for extending visual comfort in a 4x4 meter

mock-up office with artificial sky luminance windows. Results from the experiment found that the visible

transmittance of glass of 0.30 and side orientation of the work station to the window are the most appropriate

conditions for better visual comfort with the minimum use of ambient light. It is common that every design

configuration cannot meet this recommendation, but designers can apply lighting conditions to achieve the

luminance ratio as prescribed in this paper.
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Abstract

Earth construction is a form of natural architecture built with environmentally-friendly materials, providing

indoor comfort. In Thailand, the most widely used material in earth construction is adobe brick containing rice

husks. It is important to consider the strength and moisture absorption of adobe brick. This research is focused

on the feasibility of using agricultural by-products such as rice husks and bagasse in adobe brick with the

percentage replacement of 0%, 1%, 2%, 3% and 6% by weight of materials. The properties of adobe bricks

studied include the optimal replacement of rice husk and bagasse in adobe brick to enhance compressive

strength, shrinkage, thermal conductivity and moisture absorption. The results can be used as a guideline for

producing adobe bricks with improvement in strength and low moisture absorption. This is beneficial for developing

alternative low-cost architecture for local people and also to the tourism industry for building hotels and recreation

facilities.
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Abstract

The article proposes design guidelines for using tilted walls that can enhance the energy performance

of office buildings by minimizing direct solar radiation. The study consists of two parts including configurations

of tilted walls and the comparison against typical shading devices. Results from advanced energy software,

eQUEST 3.6, were used along with the data from a full scale mock-up to justify the energy performance of

various scenarios. Buildings with East fa çades are most suitable for implementing tilted walls because the

energy saving is the highest.  After comparing the results of different WWRs (Window to Wall Ratios), it is best

to use tilted walls only if the WWR exceeds 30%. When comparing the performance of tilted walls and shading
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Abstract

The article proposes design guidelines for using tilted walls that can enhance the energy performance

of office buildings by minimizing direct solar radiation. The study consists of two parts including configurations

of tilted walls and the comparison against typical shading devices. Results from advanced energy software,

eQUEST 3.6, were used along with the data from a full scale mock-up to justify the energy performance of

various scenarios. Buildings with East fa çades are most suitable for implementing tilted walls because the

energy saving is the highest.  After comparing the results of different WWRs (Window to Wall Ratios), it is best

to use tilted walls only if the WWR exceeds 30%. When comparing the performance of tilted walls and shading
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devices, performance of tilted walls is slightly lower. Based on these findings, architects can effectively design

tilted walls to have optimized configurations such as tilted angles. Not only the energy consult can be reduced,

but the air-conditioning system of an office building could be downsized. As a result, building owners will most

benefit from lower investment and energy expense reduction, while architects could utilize the outcome of this

study in order to design a building form for enhancing energy performance.
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devices, performance of tilted walls is slightly lower. Based on these findings, architects can effectively design

tilted walls to have optimized configurations such as tilted angles. Not only the energy consult can be reduced,

but the air-conditioning system of an office building could be downsized. As a result, building owners will most

benefit from lower investment and energy expense reduction, while architects could utilize the outcome of this

study in order to design a building form for enhancing energy performance.
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Abstract

Electricity consumption of a residential building reaches its peak in the evening when occupants begin

to turn on air-condition systems. This peak energy demand comes from the heat sink within the building thermal

mass. The consequence is an unexpectedly high energy rate charged during peak hours. This study aims to

find solutions for preventing this negative impact by focusing on material, thickness, and window-to-wall ratio

(WWR) of a building�s envelope. The experiment was setup based on conventional practices of typical residential

buildings. Results from eQUEST, a DOE 2.2 simulation software, reveals significant differences of these variables

on the building energy consumption and cooling load. Contradicting past studies, the low U-value material

does not always perform as well as expected. When the building has a high WWR, a low U-value wall can trap

the heat within the building and increase the cooling energy demand. Once the results are validated against

full-scale measurement, the outcome of this research could help designers in selecting high performance

building envelopes which, in turn, reduces both energy consumption and expense.
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Abstract

Electricity consumption of a residential building reaches its peak in the evening when occupants begin

to turn on air-condition systems. This peak energy demand comes from the heat sink within the building thermal

mass. The consequence is an unexpectedly high energy rate charged during peak hours. This study aims to

find solutions for preventing this negative impact by focusing on material, thickness, and window-to-wall ratio

(WWR) of a building�s envelope. The experiment was setup based on conventional practices of typical residential

buildings. Results from eQUEST, a DOE 2.2 simulation software, reveals significant differences of these variables

on the building energy consumption and cooling load. Contradicting past studies, the low U-value material

does not always perform as well as expected. When the building has a high WWR, a low U-value wall can trap

the heat within the building and increase the cooling energy demand. Once the results are validated against

full-scale measurement, the outcome of this research could help designers in selecting high performance

building envelopes which, in turn, reduces both energy consumption and expense.
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Abstract

This research aims to study performance of Airflow Windows, monitored under actual conditions. The

study consists of four parts: 1) the effect of cooling load through Airflow Windows compared to Single Pane

Windows facing North, West, East and South, 2) the influence of seasonal variation on cooling load through

Airflow Windows, 3) the Operative Temperature of Airflow Windows glazing for reducing cooling load, and 4)

the simple payback period of Airflow Windows.

The first part of this study is the comparison between Airflow Windows and Single Pane glazing

systems. It was found that when turning on air-conditioning systems, Airflow Windows could reduce cooling

load up to 70% as compared to Single Pane Windows. The cooling can be reduced if using Airflow Windows

in the South, West, East and North directions, respectively. For the second part, Airflow Windows can further

reduce energy demand year round. Since Airflow Windows effectively protect from direct solar radiation, they

should be used in the building façade where the impact of solar radiation is strong. South, East and West

façades should be the first priority for applying Airflow Windows. Finally, Airflow Windows effectively decrease

glass surface temperature, therefore, Mean Radiant Temperature (MRT) and Operative Temperature drop, as

well. This means Airflow Windows allow users to raise air temperature up to 1-2 o

oC, the compressor of an air

conditioning system could work effectively and reduce cooling energy up to 5-10%.

çade)
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Abstract

Following the industrial and the commercial sectors, the residential sector is third in electric consumption

with seventy percent of consumption going towards air-conditioning systems. Energy consumption in residential

buildings is increased due to the increase in city condominium housing that has single-sided natural ventilation.

This research focuses on increasing the efficiency of single-sided natural ventilation for high-rise residential

units through the use of wing walls. The research simulates the generic case with Computational Fluid Dynamics

(CFD) and compares it with the results from wind tunnel tests. The evaluation of the width of the wing wall and

the distance of the opening are based on the coefficient of velocity and coefficient of standard deviation of

velocity. The results show that two meter and four meter wing walls, with distance between the openings of two

meters and four meters respectively, increase ventilation effectively in the wind direction of 30-60 degrees to the

residential unit.
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Abstract
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Windows facing North, West, East and South, 2) the influence of seasonal variation on cooling load through

Airflow Windows, 3) the Operative Temperature of Airflow Windows glazing for reducing cooling load, and 4)

the simple payback period of Airflow Windows.

The first part of this study is the comparison between Airflow Windows and Single Pane glazing

systems. It was found that when turning on air-conditioning systems, Airflow Windows could reduce cooling

load up to 70% as compared to Single Pane Windows. The cooling can be reduced if using Airflow Windows

in the South, West, East and North directions, respectively. For the second part, Airflow Windows can further

reduce energy demand year round. Since Airflow Windows effectively protect from direct solar radiation, they

should be used in the building façade where the impact of solar radiation is strong. South, East and West

façades should be the first priority for applying Airflow Windows. Finally, Airflow Windows effectively decrease

glass surface temperature, therefore, Mean Radiant Temperature (MRT) and Operative Temperature drop, as

well. This means Airflow Windows allow users to raise air temperature up to 1-2 o

oC, the compressor of an air

conditioning system could work effectively and reduce cooling energy up to 5-10%.
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Abstract

Following the industrial and the commercial sectors, the residential sector is third in electric consumption

with seventy percent of consumption going towards air-conditioning systems. Energy consumption in residential

buildings is increased due to the increase in city condominium housing that has single-sided natural ventilation.

This research focuses on increasing the efficiency of single-sided natural ventilation for high-rise residential

units through the use of wing walls. The research simulates the generic case with Computational Fluid Dynamics

(CFD) and compares it with the results from wind tunnel tests. The evaluation of the width of the wing wall and

the distance of the opening are based on the coefficient of velocity and coefficient of standard deviation of

velocity. The results show that two meter and four meter wing walls, with distance between the openings of two

meters and four meters respectively, increase ventilation effectively in the wind direction of 30-60 degrees to the

residential unit.
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Abstract

This article aims to provide the design and application of sound absorbing materials to reduce the

noise pollution from traffic under the BTS station, where the sound pressure levels (SPL) were louder than

normal road traffic noise due to limitations of the project location. This sound pollution has had an impact on the

mental health of those who use the facility and lived in the area. The research procedure included a noise

simulation model of the environment by modeling the area below the platform of BTS station to the ground to

compare the sound pressure level of the studied area with that of the nearby road traffic noise. The test results

show the required shapes of sound absorbing materials and the locations for installation. It also shows the

existing noise pollution and the physical characteristics of BTS station. The increased noise level below the

BTS station platform is caused by the sound reflection in the space below the platform. The most effective

method for installing the sound absorbing materials is to install below the beams of BTS station platform at an

angle of 45 degrees. This method can reduce the sound pressure level by 4.3 dBA. The results can be applied

as a guideline for the design of skytrain stations to mitigate the road traffic noise below the station platform.
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Abstract

This research studies the efficiency of photovoltaic cell power installed at two angles: a 14-degree to

the horizontal and a 90-degree to the horizontal. This research also designs a reflector device for increasing

the electricity generated by photovoltaic cells with a 90
o

 installation. Shading performance on the photovoltaic

cell panel with reflector was also studied. Experimental tests were done to compare the efficiency of photovoltaic

cells� electricity generation among the photovoltaic cells installed 14-degrees to the horizontal, those installed

90-degrees to the horizontal and those installed 90-degrees to the horizontal equipped with a reflector. The

study results can be used as a guildeline for installation of vertical photovoltaic cells with high efficiency.
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