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Evaluation of Carbon Dioxide Emissions of Roofing Materials

Using the Life Cycle Assessment Method
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Abstract

This research studied the carbon dioxide emissions of roofing materials using the life cycle
assessment method, a cradle-to-grave method, considering resource extraction, manufacturing, construction,
maintenance, renovation and demolition. The simulation program and database used are from SimaPro7.2
and CML 2 baseline 2000 version 2.05. The products evaluated consisted of: 1) fiber cement roof tiles,
2) concrete roof tiles, and 3) metal sheet roofing. The results of this study are evaluations in terms of carbon
dioxide emissions, which is the main factor contributing to global warming materials, and did not cover the
impact during the building operation. The preliminary investigations showed that the metal sheet roofing with

lightweight material, which reduced the roof structure weight, can result in less carbon dioxide emissions.
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Abstract

This research compares the experimental results of the thermal comfort of Thai people in two areas,
one equipped with a water source, such as a water pond, and another one with none. There are three parts
in this study. The first part is a field study of thermal sensation, voted by people in the air conditioned space
of a department store. The second part is an experiment on the distribution of humidity and air temperatures
in a room. The last part is an experiment with 129 non-controlled subjects. All experiment included a clo
value of 0.31-0.73, a temperature of 22.5-24.8°C, an air velocity of 0.01-0.15 m/s and a relative humidity of
41.5-63.0%. For each of the adjusted air conditions, subjects voted according to Fanger thermal sensation
scales. Compared in similar air conditions, subjects reported more comfort in the area with water than the
area without water. The results showed that the temperature set point could be increased up to 26.5°C with
a velocity of 0.03-0.15 m/s. In this study, water volume in the pond decreased at the rate of 0.6 liter/hr. and
0.08 liter/hr. under an air velocity of 0.02-0.13 m/s and 0.05-0.15 m/s, respectively, water source. Therefore,

water evaporated into the air, thus decreasing the indoor air temperature and cooling the human occupants.
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Abstract

This research presents a study of the environmental impact assessment of architectural products
with replacement materials in walls of concrete and brick in Thailand. The products are composed of 6
types: 1) foam concrete block, 2) foam concrete, 3) fly ash concrete, 4) ash brick, 5) waste kaolin brick, and
6) waste from pulp and paper brick. A sample of one square meter of wall is studied. The life cycle assess-
ment is used as a method to evaluate environmental impact in the acquisition and processing of raw
materials during the manufacturing process. The program database is from SimaPro. The environmental
impact criteria assessed is global warming. The results showed that fly ash concrete, ash brick and waste

from pulp and paper brick have less environmental impact. On the other hand, foam concrete has a greater
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environmental impact, because foam is highly damaging to the environment. One wall product, foam concrete
block and waste kaolin brick, are inconclusive. However, when comparing the energy consumption in the
houses with foam concrete and ash brick, the foam concrete results in less power consumption, which is
inversely proportional to its environmental impact, because the foam concrete has better insulative properties
than the ash brick. The results of the research can help architects to select products to reduce the environ-
mental impact of their architectural design, as well as guide manufacturers to design more environmentally

friendly products.
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Renovation of Rajamangala National Stadium Roof
to Increase the Crowd Noise Level
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Abstract

A stadium is a place filled with the sound of a sporting event and the noises of sports fans. Research-
ers found that apart from the ability of the athletes or sports team management, the noise level of sports
fans in the stadium had an impact on the game’s final result due to the fact that the noise level affected the
performance of the athletes and created pressure on the referees. Another factor affecting the noise of sports
fans is the interior design of the stadium. A stadium designed to focus on other aspects with less attention
to the noise control performance may have a negative impact on the success of the athletes. The parameters
studied in the research include the type of material and shape of the sound reflecting panel installed in the
stadium. The results carried on the analysis and comparison of increased noise levels in the stadium with

the installation of various sound reflecting panels.
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The Performance of Exterior Shading and Light Shelves for Visual
Quality and Energy Conservation
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Abstract

This paper presents the preliminary results of the performance of exterior shading and light shelfs for
visual quality and energy conservation in the classroom. The lighting simulation was done using the DIALux
4.8 program. The efficiency of daylight in terms of illuminance, uniformity and visual quality from the exterior
shading and light shelf installation was evaluated. The study found that the proposed design of exterior
shading and light shelf, compared to conventional windows without exterior shading and light shelf, decreased
glare and increased the reach of daylight than by 1.25 m. The results of this research can be used for
window design in the classroom to heighten the light level and help promote a visual environment with
potential energy conservation.
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Using Structural Insulated Panels (SIP) for Energy Conservation
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Abstract

Mobile-Prefabricated Offices have been utilized and improved in Thailand continuously. Nowadays,
the applications of MPOs are as temporary units which are moved from place to place. Many users
consider MPOs as small temporary buildings, but in fact they are recyclable, fully air-conditioned and
deployed on a large scale. This emphasizes the need for a study to improve the energy performance of this
building. This research aims to develop design guidelines for energy conservation techniques in mobile-

prefabricated offices. There are three parts of the study. First, the study focused on the energy usage
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tendency by measuring the actual value. Second, a set of different building envelopes of structural insulated
panels (SIPs), concrete, and wood were compared using their energy consumption profile. Last, a wide array
of energy conservation measures were applied. The insulation thickness, type of glass, shading device,
building direction and window orientation were compared not only for their energy performance but also
their economical feasibility. In this study, the results from the simulation software, eQUEST 3.64, were
validated by using experimental data monitored from a special MPO test cell. The outcomes of the research

can serve as guidelines for designers aiming to enhance the energy profile of MPOs in the near future.
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Abstract

Nowadays, 50-60% of electrical power consumed by a building is for air conditioning. As global warming
is predicted to be higher in the future, people are looking for energy saving technologies to reduce air tem-
perature. This research proposes evaporative cooling to reduce air temperature and presents experimental
results using direct evaporation through a water curtain. The water curtain is made of vertical metal chains
arranged in rows and lying across the direction of the airflow. The experiment was carried out in a controlled
room that regulated air temperature flowing through the water curtain at air velocities of 0.12-1.0 m/s.
The independent variables were the water flow rate along the chain, the distance between the chains and
the number of rows of chains in the direction of the airflow. The research found that 2 rows of chains with
a distance between them of around 5 cm, a high flow rate and a high wind speed decreased the air
temperature by 1.5°C and increased the relative humidity by 9.2%. The results of this research can be used

for building design with a water curtain to help promote human comfort.
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Design of Concrete Roof Tiles with Small Air-Ventilation Holes to
Reduce Temperature in the Chamber between Roof and Ceiling
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Abstract

Heat accumulated in the chambers between the roof and ceiling is one of the major sources of
uncomfortable temperature conditions in buildings. Though there are some roof designs with air ventilation
around the roofs, there is still a significant amount of hot air trapped inside the chambers due to the nature
of hot air, which always flows upward. This research conducted an experimental design of small rainproofed
air ventilation holes underneath a popular type of concrete roof tile, as well as experimental temperature
measurements in a model roof with concrete roof tiles designed for this study. The experiment reveals
that concrete roof tiles with small air ventilation holes can reduce the temperature as much as 5°C when
compared with regular concrete roof tiles. Therefore, the future design of roof tiles should consider featuring

small air ventilation holes.
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Cost Efficiency of Green Roofs in Reduced Electricity Consumption
for Air Conditioning in Commercial Buildings in Chiang Mai
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Abstract

This article presents a cost efficiency analysis of green roofs (turf grass) in reduced electricity
consumption for air conditioning consumed by commercial buildings. The analysis was performed on
4 meter wide models of commercial buildings generally found in the city of Chiang Mai. The analysis was
performed by running Program OTTVEE 1.0a with various window-to-wall ratios (WWR) of the front and back
walls, also taking into consideration the orientation of the buildings. The analysis reveals that it takes
about 10 years to accumulate sufficient savings in electricity costs to equalize with the construction costs
of a green roof made on a 48 square meter deck. This finding could provide important information for
decision making on whether or not the green roof should be made. On the other hand, it can serve as a

reference for further research and development of green roof systems in order to gain the benefits sooner.
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