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What are the Climatic Design Issues?

B Sun Our friend
wind Our enemy
» Daylight Our friend

/EXAMPLE: Air movement

Aless than 0.15 m/s (cold climate)

- Do not exceed: 0.70 m/s
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~

Anigher than 0.15 m/s (tropic climate)
- Recommended range: 0.157 0.50 m/s

J

Our enemy
Ouir friend

Our enemy
(perceived to be hot, glary
and give unwanted solar tan)

éXAMPLE: sun ligh
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DAYLIGHT SURVEY RESULTS

Among 46 building professionals in Singapore
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//Suppt:-se daylight can be controlled just like electrical lighting. If this 1z the case, please
indicate how you believe a typical office worker would prefer to have his work place lit:

| Offices prefelrred to be mostly daylit
| |

Fully lit A _Fullj.r li_t
with electric light I with daylight
1
|
|
: Mean vote
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DAYLIGHT SURVEY RESULTS

Among 569 office building occupants in Manila, Philippines

/
| *Regarding the balance between electrical and natural light, which do you prefer?”.
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Total reliance on electrical light

Predominant reliance on electrical light with supporting daylight

Equal reliance on daylight and electrical light

Predominant reliance on daylight with supporting electrical light

Total reliance on daylight

% }Offices breferre@j
to be mostly daylit

40% 60% 80% 100%

percent of answers

0

CONSULTANTS

\

- e e o o e o e e e e s =



DAYLIGHT SURVEY RESULTS

Among 46 building professionals in Singapore

Misconception:

Daylight was thought to be 2.6 times hotter
than it is
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http://en.wikipedia.org/wiki/Image:Halogen_bulb.jpg

Different
Glazing
Performances

Examples

a) Suncool HP Brilliant 50
- VLT: 51%
- SHGC: 26%
- VLT/SHGC ratio: 1.96
NB. Spectrally selective,
allowing light, blocking
heat

b) Optifloat Clear
- VLT: 81%
- SHGC: 73%
- VLT/SHGC ratio: 1.11
NB. Only slightly
spectrally selective
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VLT
Visible light tranmittance [%]
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~/ Glazing products
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Orientation for Daylighting

North

I NI -

North & South windows can easily
be shaded by horizontal overhang
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Daylighting Design Strategies

A Control solar heat gain A Make daylight factor
more uniform

A Control glare from clear A Increase daylight factor
sky and direct sun deep In building

= 300 lux (from diffuse radiation)

100% -
90% -
80% -
70% -
B0% ---
50% -
40% ---
30% -
20% 1---
10% -

0%

-~ 0O9-17 o'clock

. mE8-18 o'clock

percent of time pr. year

- O E -— E - 0
i o~ ) — i o [ — i o~
[ = 8 [ = 8 (=
= O m m - o [ ] = O
O @ O m O @

— — —

ITE!N ,m’ CONSULTANTS



Case study

MOE BUILDING

(MINISTRY OF EDUCATION, SINGAPORE)
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LESSON

Glare from overcast sky may inhibit daylight system

NB: Building by others, not by IEN Consultants



Daylight design but

- blinds down
- lights on

A Split window design

A Slanting ceiling

But glary, so top-window
blinds always down

Other observations

A High cubicles inhibit daylight and
views

A Light circuiting can be improved




Case study

ST DIAMOND BUILDING

(ENERGY COMMISSION OF MALAYSIA)
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Copyright: Nirmal Kishnani, 2012. Publisher: FuturArc

Source: Greening Asia i Emerging Principles for Sustainable Architecture.
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Atrium daylighting  resecne
SECTIONAL CLIT =
ARNUAL LIGHT-RAY TRACING

Source: Greening Asia i Emerging Principles for Sustainable Architecture.
Copyright: Nirmal Kishnani, 2012. Publisher: FuturArc

N

% CONSULTANTS



Y CONSULTANTS



Hatching means
blind is engaged
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Tannenbaum
Connguration 06 reflector panel on

Atrium Daylight Design ~ levels4and5

The atrium has been carefully designed optimize daylight utilization for each floor employing the combination of the

following three strategies:

1. Automated blind with six different configuration to maintain the appropriate daylighting levels at all times. The blinds with 30% light
transmittance are adjusted every 15 minutes and follow a three different control strategies for morning, mid-day and evening

2. The windows size becomes larger deeper into the atrium to cater for lower daylight levels

3. A band of Tannenbaum reflector panels are applied to 4" and 5t floor to deflect daylight across the atrium to 1stand 2" floor where daylight

l evel s are t htlristhaswwesee o piaTbaeil é& refl ec tAand eflett about 85% of the light in semiadiffis® n
manner, hence, avoiding visual glare issues for the building occupants.
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Facade

daylighting

STDIAMOND —
COOLING SYSTEMS

FLOORSLAB COOLING o

MECHANICAL VENTILATION 9
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Source: Greening Asia i Emerging Principles for Sustainable Architecture.
Copyright: Nirmal Kishnani, 2012. Publisher: FuturArc



Diffuse light

deflected into room FA CADE
by lightshelf and

window sill LIGHT REFLECTIONS FROM:

Lightshelf + Window sill

T

Facade Daylight Design

The building is 50% daylit. The facade daylighting system consists of a mirror lightshelf and a white painted window sill.
Both deflect daylight onto the white ceiling for improved daylight distribution until 5 meters from the fagcade + 2 additional
meters of corridor space. Installed office lighting is 8.4 W/m2, but 1-year measurements show consumption of only 4 W/m2

showing 50% reliance on daylighting



Day-Lighting - Office

Mirror
lightshelf
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p h glare
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- = Daylight
; i - - : reflected

onto

ceiling

I E'N %('ONSUI.T:\NTS



Take in diffuse light only

Daylight Skylight through Roof
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Lighting Control Strategy

Above setpoint Off Off
Above setpoint On Off
Below setpoint Off Off
Below setpoint On On
%

BAS N

light sensor - >

Cubicle h

Measure
darkest table
top light level

(lux)

If necessary, use task light
If necessary, use task light
If necessary, use wall switch or task light

If nobody around, switch off switch

Note: Task Lights to be distributed

Office 300 lux 120 lux
Corridors 100 lux 40 lux




Lighting Levels

No need to switch
> on lights
automatically:

_/  Save energy
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