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Optimizing Window functions

HEAT GAIN vs DAYLIGHT
VIEW vs PRIVACY

FRESH AIR vs HUMIDITY &
POLLUTION




ENERGY EFFICIENT
ARCHITECTURE




How Energy Efficient are Malaysian Buildings?
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Where Is the most Energy Used?
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Green Building Index (Non-Residential)
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MS1525 the Cornerstone of Malaysian Energy Efficiency

MS 1525:2007

All buildings exceeding 4,000
m2 of air conditioned space
shall be provided with an
EMS system and

OTTV shall not exceed 50
W/m2

RTTYV shall not exceed 25
W/m2

MS 1525:2007

CODE OF PRACTICE ON ENERGY

! EFFICIENCY AND USE OF RENEWABLE

ENERGY FOR NON-RESIDENTIAL BUILDINGS
FIRST REVISION)

© Copyright 2007

NT OF STANDARDS MALAYS




Temperature and Humidity ( Subang Weather Data)

Why do we need to air condition our Offices?

Ll | T
Pressure = 100.0 [kPa)

0.025

hourly conditions of
ambient air

0.020F

0.015L The Comfort Zone

Humidity Ratio




HEAT GAIN THROUGH WINDOWS




MS1525 key ref document
SECTION 5 : BUILDING ENVELOPE

MS 1525:2007

CODE OF PRACTICE ON ENERGY
EFFICIENCY AND USE OF RENEWABLE
ENERGY FOR NON-RESIDENTIAL BUILDINGS
(FIRST REVISION)

TANDARDS MALA




OTTVi = 15a(1-WWR)Uw + 6(WWR)UT + 194xCFXWWRXSC

Heat Heat Solar Heat

Conduction Conduction Gain

through Walls | | through through
Windows Windows

OTTV <50 W/m2




Let the MAXIMUM DAYLIGHT In

Block out the
by maximizing the

SHADING COEFFICIENT




WINDOW EXTERNAL SHADING
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WINDOW SHADING

« External Shading
Devices are more
effective than Internal
Blinds.

* Only need to block
out Direct Sunlight.
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HORIZONTAL LOUVERS FOR N-S

S &
88 FACING WINDOWS

VERTICAL LOUVERS FOR E-W
FACING WINDOWS




IMPROVING THE SHADING COFFECIENT OF
WINDOWS

Window SC = Glass SC x Shading Device SC

SCuniow = 0.6 X 0.8 =0.48
areduction of more than 50%




Projection

+—>

Window
Height

R1 = Projection / Window Height
Typical = 0.3m/1.2m = 0.25
SC=0.8




Shading Coefficient

TABLE 5

HORIZONTAL PROJECTION SHADING COFFICIENTS
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Shading Coefficients

TABLE 6

VERTICAL PROJECTIONS SHADING COEFFICIENTS
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DAYLIGHTING ESSENTIALS




llluminance (Brightness)

Lux level
« Measurein Lux level or daylight factor (DF)
Daylight Factor

A measure of light quantity indoor based on available light
outside.

« Daylight Factors are provided via overcast sky conditions.

DF =

|nt ernal X 100 %

Eexter nal




Perceived llluminance

Under overcast sky conditions, subjective responses to daylight factors are
as follows.

*With a DF <1% a room will seem gloomy. Electric lighting may be required.

*With a DF between 1% to 3%, a room will feel it is day lit, although
supplementary electric lighting may be needed for fine work

*With a DF >3%, a room will feel vigorously day lit. No electric lighting will be
needed.

*NOTE : External illuminance over Malaysian skies ranges from 12,000 lux to
20,000 lux.




Daylight Estimation Using Split Flux Method J

The most usable manual method for calculating Daylight Factors is the
split flux method. This is based on the assumption that, ignoring direct
sunlight, natural light reaches a point inside a building in three ways:

Sky Component (SC)

Directly from the sky, through an opening such as a window.

Externally Reflected Component (ERC)

Light reflected off the ground, trees or other buildings.

Reflected Component (IRC)

The inter-reflection of (SC) and (ERC) off other surfaces within the room.



http://squ1.org/wiki/Daylight_Factors

Daylight Estimation Using Split Flux Method J

© craines | Square One | www.squi.com




Daylight Estimation Basics 1

1. Window height

Depth of daylight penetration depends primarily on the window height. Rule
of thumb 1 Max depth = 2.5 window height

2. Window Area

Rule of thumb 2 for daylight factor of average 2%, area of window required is
10% of floor area

3. Check with following charts for various DF options and if there are external
obstructions

4. Use Daylight uniformity chart to re-check daylight penetration depth

Source : Brown & DeKay and Kwok & Grondzik



UBBL Requirements

Bylaw 39(1)

« Every room designed for residential, business or other purposes
except hospitals & schools shall be provided with natural lighting
and natural ventilation by means of one or more windows having
total area not less than 10% of the floor area and shall have
opening for uninterrupted air passage of 5%

Bylaw 39(2)
* Hospitals window area 15% and open able windows 10%

Bylaw 39(2)
« Schools window area 20% and open able windows 10%
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DF simulation using IES

Do dighi Fasior (2] Dadigh Factor[¥)

% NLA > 1% Day Lighting Factor at a working plane of 800mm:




AFTER AIR CONDITIONING LIGHTING ENERGY

CONSUMPTIONB IS THE NEXT MOST IMPORTANT
FOR COMMERCIAL BUILDINGS.
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WINDOWS & DAYLIGHTING IN BUILDINGS

* D ayl i g ht i n B u i I d i n g SIOpedAceiI:nq at peri}meter to r'aise wnd_ow
offset electrical m—
lighting load —

daylighting :
Light shelf to reflect Directindirect light fixtures
. h/2 ight deeper into room for uniform light levels

¢ E I e Ctri Cal I ig hts hia | l Daylight sensor o dim

i electric lights
prOd uces more heat qmﬁg Windnw located
d h | forglare high on wall

than Diffused Daylight s -

+ Zone electrical sl | pamece
lighting system | ' ‘
correctly

Daylight penetration 1.5d or 2.5d if light shelf used




DAYLIGHTING ESSENTIALS

1. Bring the light in high, above the view plane

2. Diffuse sunlight inside the space. Don’t allow beam
sunlight to strike work surfaces.

3. Use only north and south vertical windows

4. Choose the glazing carefully.




«Continuous strip of narrow windows up hidy

A few view windows. These have a low visible lyansmittance (0.2
— 0.3), to balance the luminance of the walls with the luminance
of the outdoor view. Every work place in the buildyng should have
a visual connection to the outside

*Eggshell white color in the upper part of the roomjto bounce the
light across the room

*Mid-to-light colors in the lower part of the room




Effect of Window design on daylight distribution

Reference
plane .DFmFﬂ s

Max daylight penetration = 2.5xWindow Height




PSALI Permanent Supp Artificial Lighting

from daylight
total illuminance




PSALI

For Office of home task lighting, perimeter lighting can employ the
Permanent Supplementary Artificially Lighting of the Interior
procedure.

1. Determine the perimeter spaces with DF more than 3%. These spaces
will have adequate lighting for at least 80% of daylight hours.

2. This is usually up to 3 meters from the perimeter walls. Put in a
separate switching for the lights.

3. Determine the spaces with Have half the light
fittings one switch and the other half at alternate intervals on another
switch.

4. The second half of the lights need only be
, giving a saving of 25% for this second band.
5. For office spaces with depth of about 3x window height and 3 bands of
light switches,




> 300 lux (from diffuse radiation)
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OPTIMISING THE
BUILDING ENVELOPE FOR
DAYLIGHT




Let the MAXIMUM DAYLIGHT In
By having the highest VLT

Block out the
maximizing the

SHADING COEFFICIENT=



CHOOSE SPECTRALLY SELECTIVE GLAZING

ideal window transmittance
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solar spectrum
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WINDOW GLAZING
Spectrally Selective Glazing :

Lets in the lights, blocks out the heat

Heat

N N

-
e

P
-

Tinted Glazing

—

Sp. Sel. Glazing
— 4

Typical Values, Double Glazing : Light 60% Transmission

Heat 30 % Transmission



VLT Visible Light Transmittance

OPTIMIZING VLT vs SC

1

0

High VLT High VLT
Low SC High SC
AV I
Low VLT Low VLT
Low SC High SC

0

SC Shading Coefficient




VLT \Visible Light Transmittance

OPTIMIZING VLT vs SC
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Clear Glass VLT vs SC
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TINTED GLASS

Tinted Glass VLT vs SC
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TINTED LAMINATED GLASS

VLT VISIBLE LIGHT TRANSMITTANCI
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H
IREFSHINE-S 6mm

VLT
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REFSHINE-S LAMINATED GLASS (6+INTERLAYER+FL3) SCvs VLT
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REFRESHINE-S DGU SC vs VLT
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THANK YOU

csa@arkitekads.com
Info@mgbc.org.my
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