" INTRODUCTION

This house is located in Bandar
Botanic, and it is a 4500sq, 3-storey
semi-detached house.

Bandar Botanic is a property of
Gamuda Land and it is also one of the
most sought-after developments in

; the Klang Valley, Bandar Botanic

g:__r . - offers a holistic lifestyle with its
meticulously planned ‘Home in A

f:" Garden’ concept and host of

—

SEMI-DETACHED HOUSE

) amenities.
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DAYLIGHTING ANALYSIS

[
0 Lux Indicator 200
| — | 1
29 3 33 65 1490 130
119 55 50 50 130 120
38 55 50 50 100 110
119 56 55 6

]

7] 100 LJ

Light begins to pass through the room in the morning. The
morning sun shines from the east, resulting in sunrays entering
through the glass sliding doors and windows. Therefore at 9
AM, most of the sunlight penetrates through the big sliding
doors, resulting in the lux value being the highest in the sixth

column.
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At 1 PM, the sun is at its highest point and shines on the south
side of the building. However, natural light is only able to enter
from the windows and sliding doors, therefore those locations
are where the higher lux is at this time. As it is brightest

outside, this causes the room to have the highes
170 throughout the day.

t lux value of

6PM

o

In the evening when the sun is about to set to the west, sunlight
will shine through the two small windows at the west of the
building. The diagram supports this reading showing that the
highest result appears where the windows facing the west are
located.

DAYLIGHT FACTORS AND DISTRIBUTION

Zone Daylight Factor Distribution DAYLIGHT
A Very large with thermal FACTOR
Very Bright More than & sief s gl FORMULA
Bright 3.6 Good
Average 1-3 Far E internal
ki g1 Poor E external

oo e RTINE [ ok, After conducting the analysis,

B0 v 00% = 0729 the lux readings beside the
18000 window at 9 AM, 1 PM and 6 PM
| PM DAYLIGHTING FACTOR came to 130, 170 and 80

170 respectively. After some
18000 oS WSl = e calculation using the daylight
6 PM DAYLIGHT FACTOR factor formula, all 3 times the

80 X i percentage was below 1, thus all
18000 X 100% = 0.44% readings resulted in poor

daylight distribution.
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To reduce the temperature of the house,
we are employing Low-e Glass, which
reflects the heat and UV rays from the
sun. Alongside the house, there are a
number of tiny trees and lawns that will
enhance the ventilation and cooling.

Through the window in the front of the home, air is drawn in from
the north-east. As the house has many windows that allow the wind
to freely enter, the cold air at the bottom will then rise up to the first
and second floors and make flow to push the hot air out of the house
through the back window. Heat is produced as a result of solar
radiation.
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All sunlight is blocked due to the elevated
southeast.
overhanging the outside of the activity

sun position

prevents most of the

reaching the glass sliding doors which is
the main place for the natural light sources
to pass through. A shadow is casted facing
the west.

: Elevation : \\‘:‘:

The balcony

sunlight from

and sets at the south west. However, this only
applies towards the december solstice. The sun's
path changes and rises from the north east and
sets at the north west towards the June solstice.
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2/3 sunlight blocked, sunlight from the southwest
will shine through the two windows of the
activity area, this will be the only windows that
receive the most sunlight for that time, which is
very minimal. Furthermore, most of the sunlight
is blocked by the trees planted by the side of the
building. A shadow is cast facing the east.

This is the site sun path diagram over the site.
The site is located slightly above the equator,
hence the sun moves at a U-shaped manner.
Nonetheless the sun rises from the south east

The sun is very low at the southwest,
minimal sunlight will pass through the
activity area. Majority of the sunlight will
be blocked by the overhanging balcony
and the trees. There will be a 3m long
shadow casted facing the east of the
building.

The activity room does not
receive a lot of natural sunlight as
it has a small amount of windows
and also partly because of the

1p.m.

overhanging balcony which is
blocking most of the sunlight

THERMAL COMFORT ANALYSIS

23°C

TAM - 24°C

A

During 7 am where the
sun is rising slightly at the
southeast of the building,
the temperature is
significantly lower in the
south part of the room
(23-24°C) with the lack of
sunlight hitting that area.
Moreover, the area's cool
air has not been dispersed
due to the cooling at
midnight.

10AM - 25°C

A

10 am, the temperature is
starting to increase and
sun rays from the
southwest hit the corners
of the room that face
towards it through the
glass sliding doors as well
as the big window. As can
be seen in the diagram
above, it is hotter there
compared to other places
in the area. However, the
middle of the area is still
cool at a temperature of
25-26°C.

Temperature Scale

| |

A 2PM-27°C

2 pm, at this time the area
is at its hottest
temperature at 25-27°C all
around as the sun is at its
high point shining
directly through the two
small windows and glass
sliding doors. At this time
of the day, the area won't
be very comfortable as it
has greatly exceeded the
comfortable temperature
of 24-26°C.

SOLUTIONS AND REASONS

THERMAL COMFORT

SOLUTION

passing through the glass sliding

doors from 9am to 1pm.
6 p.m.

A 6PM-25°C A

9PM - 24°C

At this time of the day, the
sun is setting to the west
of the building, therefore
temperature starts
decreasing throughout
the whole area. The top
right corner is still
reasonably warm at 25°C
since the sun rays from
the west are shining
through the two windows.

DAYLIGHTING

SOLUTION

The house should install a Heat Sink as it can
transfer the heat generated by an electronic or a
mechanical device to a fluid medium, often air
or a liquid coolant, where it is dissipated away
from the device, thereby allowing regulation of

the device's temperature.

By switching from float glass to "Low-E
glass”, which only allows direct light to
flow through while reflecting heat, the
glass can assist prevent infrared light
from penetrating it from the outside.

REASON

The house's location on a corner lot
with no surrounding fencing allows
wind to flow freely from different way
and effectively, resulting in effective
natural ventilation and cooling.

The small trees, which are
three meters from the home,
help to regulate the wind flow, |

BEFORE

To improve the lux of the activity
area, swap the zebra blinds for
white sheer curtains that allow
light to easily pass through.

REASON

|
REEIERS.
AFTER

CONCLUSION

After conducting this study, we found out that the activity area that we chose consists of some problems, such as the lack of natural sunlight,
poor ventilation and the inconsistency of thermal radiation. This is due to the fact that the site was built by a third party construction team
without proper research of thermal and luminance studies. The room is typically dark and gloomy, as well as having a significant difference of
temperature within the same area. The louvre windows in the room is not functional as there is another room obstructing the ventilation and
sunlight from entering it. With that being said, the occupants of the house would have to result in using artificial lighting throughout the day as
well as using air-conditioning units to reach thermal comfort, which consumes energy and is not environmentally friendly. Solutions have been
suggested on how to tackle these problems with a more sustainable approach.
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lower the air temperature,
increase cooling ventilation,

and control thermal comfort.

They also provide shade.

FOONG JIA YANG 034810l

The lawn was planted next to

the trees so

the area and lower daytime and
nighttime temperatures even

LAWN

that it could cool

more than the trees did.

After the sun sets, there
will be no sun rays
shining into the area. But
heat will still be trapped
in certain corners as the
walls around the area will
release the absorbed heat
during the day. The wall
which gets the most sun
rays will emit the most
temperature during the
night, but despite that, the
room is still cool with an
average temperature of
24°C.

I F

It is well known that painting
the home's eaves white can
reflect natural light and send it
inside the building.

Sliding glass doors are ideal for
increasing natural light since they
include a huge piece of glass that
provides a large area of glazing.
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