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Abstract

Green roofs have been widely used to reduce the Urban Heat Island (UHI) effect and to save
energy for buildings. They have become part of government policy in many big cities. There are two types of
popular green roofs: Intensive Green Roofs and Extensive Green Roofs. In Singapore, hydroponic roofs are
applied as urban food production, while hydroponic roofs are not widely installed in Thailand. This research
investigated the performance of hydroponic green roofs using the Dynamic Root Floating Technique (DRFT)
in reducing heat transfer to buildings. Since the depth of water in DRFT is 10 cm, it is enough to protect
vegetable roots from the sun. In these conditions, vegetables can effectively grow on roofs. Besides, it is a
simple system that people can apply easily at home. Typically, the system consists of a plastic layer, a water
layer, a foam layer, a vegetable layer and a shading net layer. Each layer in the system can reduce heat.

An experimental model was set up to investigate the ability of hydroponic roofs to reduce heat
transfer. A comparison was made between the heat reduction performances of each hydroponic layer with a
bare roof model box, divided into three phases. The first experiment chose a selection of vegetables: lettuce,
amaranthus and Chinese convolvulus. The Chinese convolvulus was chosen due to its fast growth rate, heat
durability and thick leaf coverage. Second, the experiment 2-1 model boxes installed using the plastic layer,
water layer, foam layer and the bare roof showed that the maximum air temperature in the experimental box
was 37.92°C, 33.37°C, 31.10°C and 38.01°C respectively. Accordingly the results showed that the model
boxes installed using the foam layer were the most efficient. The experiment 2-2 model boxes installed using
the vegetable layer, shading net layer and bare roof showed that the maximum air temperature in the
experimental box installed using the vegetable layer, shading net layer and the application with building
roofs-system installed with offset 10 cm. from the roof was 33.36°C, 32.43°C, 33.13°C and 41.89°C respec-
tively. Accordingly the result showed that the model boxes installed using the shading net layer were the most
efficient. Finally, in the third experiment, a lattice roof, a shading net roof and bare roof were compared. The
results showed that the maximum air temperature in the experimental box was 31.39°C, 30.73°C
and 39.63°C, respectively. The application of a building roof system installed with a shading net roof can
reduce heat more effectively than the lattice roof. The conclusion is that hydroponic green roofs can reduce

heat gains through roofs efficiently. Therefore, it is suitable to apply on buildings for energy saving purposes.
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Abstract

While using internal shading can diminish excess daylight entering a building, an external shading
device can have the same affect and also reduce heat transfer. According to the literature review, the external
shading device has a significant impact on the daylight performance in Equatorial regions like Thailand. The
objective of this study is to find, by computer simulation, the optimal external shading based on illuminance
and glare discomfort. The method assumes that the overall building room remains the same while the external
shading devices are changed. Nine external shading figures are considered in different directions (north, south,
east and west) of the room. As a result, using combination masks can decrease glare value the most. On the
south side of the room, a lower vertical shadow angle of the horizontal external shading device tends to
have a lower glare value. In each case, the illuminance standard is sufficient. These results can be used and

developed as a design guideline for facade designers and architects.
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Abstract

During the energy crisis of 1970, architects focused on designing air conditioning systems in buildings
to minimize energy consumption by reducing the inflow and infiltration. As a result, occupants began to
experience sick building syndrome because of poorer Indoor Air Quality (IAQ). The goal of this research was
to study a room’s Air Change rate per Hour (ACH), which can be varied by air infiltration through doors and
windows and the room’s volume. Also studied was the influence of make-up outdoor air units that have a high
impact on both the indoor air quality and energy consumption of an air conditioning system. The level of carbon

dioxide (COZ) concentration (from the respiration process) was monitored in the actual conditions, including
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three classifications of the room’s air tightness: Loose (ACH > 0.60 h-1), Average (ACH = 0.40 - 0.60 h-1), and
Tight (ACH < 0.40 h-1). Each scenario was tested under two conditions. The first involved using make-up
outdoor air units, while the second used re-circulated air only. The level of carbon dioxide concentration was
compared to both the ASHRAE standard (not exceeding 1,000 ppm) and the theoretical ASHRAE 62.1-2007
calculation. The results show that the level of carbon dioxide concentration in leaking rooms (Loose) does not
exceed ASHRAE standards in both cases, using make-up outdoor air and recirculated air. It can be
concluded that the high air leakage rate helps to dilute gaseous contaminants, especially carbon dioxide, and
does not exceed safety levels (if exceeding 1,000 ppm, the occupant might feel dizzy, squeamish, exhausted
and a loss of concentration). Therefore, using a make-up outdoor air unit is less necessary for building leakage.
The combination of induced outdoor air through a make-up outdoor air unit and infiltration can also increase
the cooling load of an air conditioning system, consume more energy, and raise the expense of an

electricity bill.
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Abstract

Daylight-linked photo sensors can be used to reduce electricity consumption. According to the literature
review, there are many factors that affect the efficiency of daylight-linked photo sensors. However, there has
not yet been research on the relationship between interior surface reflectance and daylight-linked photo
sensors. The main objective of this study is to predict, by computer simulation, the energy consumption of
lighting in an office according to different values of interior reflectance, using daylight-linked photo sensors.
The researcher created a model room (size 3.50x5.40x2.70m) and installed six fixtures of 36W fluorescents
with on/off switches and dimmer controls. As a result, the room with a higher interior surface reflectance ratio
tends to use less energy compared to the room with a lower interior surface reflectance ratio. In the next study

these results could be used and developed as design guidelines.
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Abstract

Building is one of the main culprits in the environmental and energy crisis. The concept of green
building was developed to resolve these problems. One well known international green building rating system
is LEED. Thailand is now developing a green building rating system, TREES. This paper investigates
prominent building technologies which not only enhance energy performance, but also increase the energy
credit scores in international rating systems like LEED and TREES. The research method used was mainly
energy modeling and computer simulation under the criteria of both rating systems. The energy and expense
of office buildings, which were modeled under international standards such as ASHRAE 90.1, were compared
against the energy cost of each representative building style, and the energy cost of building orientations.
Different glass types were simulated to demonstrate LEED and TREES credit compliance, an aspect that

will be investigated further.
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Abstract

This research paper presents a study of natural ventilation planning design guidelines for residential
buildings in Thailand, using the case study of the Eur Ar Thorn project. It proposes that it is possible for
natural ventilation to accommodate thermal comfort in place of air-conditioning systems. The research method
includes simulation by a Computational Fluid Dynamics (CFD) program on the sample building to evaluate the
efficiency of that building and design development using two main methods: the first approach is to design the
development of an existing building by adding fin walls, creating an opening and enlarging the corridor; the
second is to modify the planning of a new building with voids between the units, providing a single loaded
corridor and decreasing the total number of units. The research concluded that condominiums in Thailand can
be used to create natural thermal comfort. It also found that the layout of buildings in various forms affects air
cooling inside the room. The results of this research led to design guidelines for residential buildings in Thailand

to promote efficiency in buildings with better natural ventilation.
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Utilization of Cellulose Fibers in Cement Roof Sheets for a Hot-Humid

Climate
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Abstract

This article presents an investigation of the properties of cellulose fiber cement roof sheets,
applicable for a hot-humid climate such as Thailand’s. These sheets are made of cement paste
containing coconut coir fibers and oil palm residues, both waste products from agricultural manufacturing in
Thailand. They are intended to be used as roof sheets to reduce heat transfer through buildings and assist
energy conservation. The study focused mainly on the effect of composition ratios on the physical, mechanical
and thermal properties of the products, as determined in accordance with ASTM and JIS standards. From the
results, the mixtures of fiber cement products containing 5% of both cellulose fibers by weight of cement
yielded optimal physical and mechanical properties. Furthermore, the thermal conductivity of the fiber cement
pastes was 66% less than that of the controlled specimens, resulting in reduced energy consumption for

air conditioning in residential buildings.
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