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ILLUMINATION REQUIREMENTS
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LUMINAIRE SPECIFICATIONS
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SCHEMATIC DESIGN
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Analysis & Summary

SITE DEVELOPMENT
Alarge focus of the site development was the integration of natural, beneficial, light. Exposure to sunlight, particularly morning sunlight was a goal to be
achieved in all of the spaces. To achieve this goal, extra emphasis was placed on the position and orientation of all of the buildings.

* The main residential buildings were all aligned with their long sides along the E-W axis to maximize daylight exposure. When paired with the dayight-

of the units this also leads to energy saving as residents and users can rely more on daylight as opposed to artificial
light for more hours of the day.

« The cove shape of the main buildings was an important design consideration that was deeply tied with the concept of the site and the history of the city
it is in. However, at four storeys tall, there was the danger that the interior courtyards of the buildings would barely receive sunlight, which was a
problem as these interior courtyards were meant to be places for recreation and socialization, and sunlight would greatly benefit that. Orienting the
buildings towards the east ensures that morning light would be able to light up these spaces and enhance their energy.

Recommendation: the orientation of the art buildings could be adjusted by 90 degrees 5o that they too would have their long sides along the E-W axis, and
have the same benefits the main building enjoys with regards to daylighting. Doing s0 would also improve light quality within the buildings as it would limit
the harsh late-afternoon light that enters them.

INTERIOR MAIN SPACE- Art Gallery

The art gallery has special needs with regards to lighting due to its nature. As an exhibit space for art pieces that would rotate and change over time, the
lighting of the space would need to be able to bring out the best in the exhibited works, while also being versatile enough to support different exhibit
setups. It must also create or enhance an environment conducive for appreciating art.

« The task-ambient lighting approach was used as this approach allows for a space to be adequately lit as a whole, while still being able to bring focus to
certain parts of the space, which is exactly what needs to be achieved within an art gallery. As mentioned in the previous section, general lighting
provided by the suspended beam lights creates a pleasant lit environment that can act as a base for any further modifications with the spotlights. All of
the chosen lights had a CRI of at least 90 which is the standard for art galleries, and were of a neutral white temperature (4000k) which would allow
them to enhance the visuals of the art on display without modifying how they look. Lighting computations for these were done in consideration of the
average height of a displayed piece when on a platform (1 meter), and of the typical material that these pieces would be made of (wood). The luminaires
were then positioned accordingly.

The art gallery exclusively uses overhead awning windows for ventilation and daylighting. This was decided because the artworks on display could best
be appreciated and displayed in a controlled environment that could be adjusted on a case to case basis, and windows or any permeable surfaces
behind or near the works would detract from that. The placement of awning windows overhead on all four sides make up for the lack of traditional
windows, providing uniform daylight and ventilation without taking focus away from the artworks. The location of the windows high up, the decision to
make them short in height, and the provision of wide eaves also ensure that the windows produce minimal glare.

Recommendations: To greater enhance the exhibit space with lighting, and to accommodate possible changes in exhibit layouts, additional spotlights, or
the use of spotlights with a rotation capability are recommended. Automated blinds systems could also be installed to block out the windows entirely when
there is unpleasant lighting, or if darkness is ever required for an exhibit.

EXTERIOR SPACE- Main Street

Conceptual Lighting Design
Interior- Art Gallery

APPROACH- Ambient-Task
« General Lighting- Overhead sus| d lights will provide a bright,
comfortable lighting base with general lighting, supported by daylight
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ILLUMINATION REQUIREMENTS
« 300 lux (IESNA- exhibit spaces)
ADDITIONAL REQUIREMENTS

« Atleast 90 CRI (accurate color matching)
+ 4000K Temperature (

ILLUMINATION CALCULATION (LUMEN METHOD) FOR GENERAL LIGHTING
1. Required Data

© room length=14.45m o hfc=1.0m o pf=20% (dark timber)
room width=10.3m o hrc=22m o pw=40% (white fiber cement)
room height=4.8m o hce=1.6m o pc=80% (white paint on plasterboard)

LDD= 0.94 (light, open & ventilated)
Target illumination= 300 lux

© 000

2. Zonal Cavity Calculations
RCR= [(5)(hro)(l + w))/(lw)
= [(5)(2.2)(14.45+10.3))/[(14.45)(10.3)]

FCR= RCR(hfc/hrc)
1.83)(1.0/2.2)

RCR(hcerhre)

=1.83 083 33
3. Effective Reflectances (Table from IESNA)
o8 . o » o 8
"7 gmmumenes mmmpnses pmsssseecs ssssspsss snssssanny Moo

ESERAL GRAMCI CINE DROERIEE e

B o pradhen momm smnen SRR e

7 grmesaunae wony messeousus ssseayunns ssasweeunes pf= 20%
@ Eaneaunnn EEE FCR=0.83
R e e e
§ NeRhunnnn naneesensn 2:;.31(27;,;3 :,:.:::::xn;::.i §§:ﬁ$"<lyl}51: CCR=1.33
4 nenasiazan ERuRu N Nean pfc=18.38%=0.19

G neseumumen wsasnazeeo SeunEn NG RREm G ORED

References

Approximate reflectance values of typical building finishes. Decrolux. (2018, July 25). Retrieved
January 16, 2022, from https://decrolux.com.au/news/2018/approximate-reflectance-values-
of-typical-building-finishes

BRP381 LED71/WW 55W 220-240V DWZ PSR [Online |mage] (ZOZ‘) Phl\lps
lighting.philip:

xceed -gen2/911401869797_ EU/pruducl

DiLaura, D. L. (2000). The Lighting Handbook: Reference and Application (9th ed.). llluminating
Engineering Society of North America.

Bt light level. ToolBox. (2004). Retreved January 17, 2022,
from http: ineeri comvlight-level d_708 htmi#:~itext=The%2
Ooutdoor%20light%20level%20is,necessary%20to%: 20l0w%20levels.

Philips Lighting. (2021). GreenVision Xceed Gen2 BRP 381 LED71/WW 55W 220-240V DW2PSR
[Data file]. Retrieved from https:/A lighting.philip: ilipsLighting
/content/fp911401869797-pss-global/911401869797_EU.en_AA.PROF.| FP pdf

Philips Lighting. (2021). TrueFashion ST715T LED27S/PW940 PSU FP0O24 WH [Data file].
Retrieved from https:// lighting.philips.c ipsLighting/content
/fp910500465757-pss-global/910500465757_EU.en_AA PROF. FP pdf

Philips Lighting. (2021). Trueline, Suspended SP532P LED475/940 PSD PIS SM2 L1410 ALU [Data
file]. Retrieved from h[lps //www.lighting. philip: 1/file/PhilipsLighting/
c 10505100111 11_EU.en_AA PROF.FP.pdf

ST715T LED27S/PW940 PSU FPO24 WH [Onllne \mage] (2021) Philips.

lighting.philips.c

910500465757 _EU/product

i ires/projectors/tr

SP532P LED475/940 PSD PI5 SM2 L14|0 ALU [On!lne |mage] (2021) Philips.
lighting.philip:

While it is a vehicular street, the main street of the site is expected to experience high pedestrian and cyclist traffic. thus, necessary lighting i
must be provided for the safety of these users. As such, regularly spaced lamp posts were placed on both sides of the street. These lamp posts would
provide uniform lighting that would make passersby feel safer when walking or cycling along the street, without being distracting or glaring for both
passersby and motorists. These lamps would also be strictly down facing in their design to minimize light pollution.

Recommendation: Using solar powered lamp posts would be ideal to save energy costs and reduce carbon footprint.

OVERALL EFFECT OF LIGHTING ON DESIGN
Lighting has enhanced this project in both a utilitarian and aesthetic sense. With proper and thought-out lighting considerations, shortcomings of the
design, such as dark courtyards, possibly unsafe streets, and the risk of glare, are overcome, and these spaces became able to function better, and even
something as simple as building orientation presents improvements in both mood and productivity, particularly in the residential units. As for the art
gallery, the designed lighting layout allows for any artwork to be displayed within the building in confidence, as the lights were chosen and laid out
specifically for the purpose of exhibiting these pieces. Without the considerations that led to the gallery's lighting design, the space would not be able to
function effectively at all. In fact, the same is true for the entire development. Each of the spaces on-site has specific goals: to foster an environment for
socialization, improve the presentation of an art piece, or create feeling of comfort in a living room, and it is with lighting that these goals are met, and they
are met well. Architectural lighting is not simply an addition to an already existing design. It certainly was not for this project. It was a consideration from the
beginning, acting as a foundation for the design of the buildings and the layout of the site itself, and it is what has allowed the spaces within the Mandaue
City mixed-use development to reach their full potential.
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1.83)(1.6/2.2)

pcc=59.75%= 0.60

LUMINAIRE SPECIFICATIONS
General Lighting- Trueline Suspended SP532P LED47S
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4. Coefficient of Utilization (Table from Philips)

Refectance for celing walls and working plane (CIE)

« Task Lighting- TrueFashion ST715T LED27:
Manufacturer- Philips
Typ
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*For the reflectances, the column with the closest
values was used

RCR=1.83

CU= 0.835

5. Light loss Factor
LLF= (LLDXLDD)BF)
= (0.9)(0.94)(1)
=0.846

5. Lighting Layout

6. Number of Luminaires
N= [E)A/[(N)(LLYLLF)CU)]
= [(300)(148.835))/[(1)(4700)(0.846)(0.835)]
=13.44= 14 Luminaires
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