RELEVANT DAYLIGHTING STRATEGIES
GREENHOUSE HYDROPONIC FARM

ing natural sunlight in the South, the building increases its
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of the building. Direct sunlight is welcomed by four consecutive storeys of full-height

I indows. This serves as lateral lighting for the integrated Greenhouse Hydroponic Farm. a

U R B A N F A vertical farm spanning most of the building’s height. For this reason, the glass facade is
O Enforce Circadian Rhythm and a connection with nature ORIENTATION

ARCHITECTURAL DESIGN CONCEPT © Allow the performance of tasks with ease and at desired levels of accuracy’

left exposed to meet the required sunlight for plant growth.
The relative shape of the building is oriented along the East-West axis. maximizing
FUNCTION © Minimize energy consumption while delivering optimized performance

daylight from the South through most of the year. The building’s configuration also helps
At the heart of Metropolitan Manila, Munti brings agriculture as an intimate part of city STRATEGIES

The lighting design should be able to accomplish the following objectives:

O Clearly communicate the function of a space

M © Enhance user experience and elevate the design of the building and its spaces

Heat gain is addressed in several ways. For the glass facade, low-emissivity glazing is
used to allow the virtual transmission of sunlight while blocking unfavored UV and
Infrared radiation. This allows for improved thermal insulation while doing very little to
inhibit plant growth. The entry of light is then softened by the rotating rack structures.
with its series of horizontal members functioning as interior baffles. This shields the
interior spaces from excessive sunlight and glare. Lastly, the space itself is designed to

shield the opposite flank from direct exposure to the hot morning and afternoon sun.
Instead, spaces facing the site interior benefit from indirect sunlight from the North,
significantly minimizing heat gain. This also allows these areas to be more evenly lit. This

life. The urban farm seeks to redefine the norm and pave the way for the future with its O S e I () ) T GG (h €5 i true for most of the year, with the exemption of months around June. In which case.
renewed approach to food P . With the integration of ial and Pk 9Y: Y type, J the higher altitude of the sun is anticipated by the exterior corridors acting as overhangs. counter heat gain by making use of the stack effect. The greenhouse forms a vertical
educational elements, it not only reconnects people to our nation's agricultural roots but > pocket at the building’s periphery which effectively serves as a heat buffer. It insulates the
endows them with the skills we once possessed. By including the farm in ordinary day Maintaining illumination at appropriate levels ensures the ease and quality of the: Shear cores are placed at the fiee ends of the main mass. This is to protect the East interior spaces by capturing heat in the same way a double pane window does. The space
activities, every experience is enriched with the understanding that these once separate A performance tasks. It also helps avoid visual discomfort as a result of excessive or and West faces of the buiilding from direct solar radiation, with restrooms and fire exits is then provided with an exhaust and climate control system, as well as awning windows
concepts can co-exist within the same space. It breaks the perceived barrier between the lack of light. This is while making the eneray-efficient choice of a luminaire with s amanh s at the top to allow the natural release of hot air in the absence of electricity.
once rural concept of farming and the city, bringing nature closer to home. the best performance for the least amount of energy,
© Maximize natural daylighting through building form, programming of spaces, BILATERAL LIGHTING
To create an enriching as well To establish a more intimate i i ighti
ssom g opetene G IGYLTURE oo win o o e e DT RIS o e sy s e e e bt g - e i e
through the integration of a connection between how y i o s arm and sing| corridor. between the two
urban farms into ordinary day food is grown and brought to entry of natural light enforces the circadian rhythm, an innate biological are interior spaces. most of which benefit from full-height windows that maximize the
activities the table connection with nature. It also minimizes energy consumption by reducing the entry of light. Towards the atrium, the windows are effectively provided with a 1.95-meter
R amount of illumination needed for spaces supplemented by daylight. This is to overhang by the corridor above. Meanwhile, the greenhouse insulates and protects the
. , be considered in the lighting design through lighting controls. If done effectively, interior spaces from the other side of the building while still providing daylight. The main
‘. y it may even eliminate the use of artificial lighting for some spaces during the day. mass also limits the building depth to 15 meters. Considering the prescribed depth of 6

To deliver fresh and local ‘zero + N To educate people on urban
food mile’ produce to the a agriculture practices and y © Utilize the Task-Ambient approach for lighting layout whenever possible and
surrounding community % facilitate skills-building through effective for the type of space.
through retail and food seminars, workshops, and a This ensures task lighting is optimized for the activity -with the light source
service demo farm brought closer to the task and made to adapt to its specific geometry. With
required light levels reduced (for both general and task lighting) and with light
= sources distributed to allow more opportunities for energy conservation, the use
COMMERCE I— EDUCATION of this approach makes for a more energy-efficient design and allows for lower
operation costs.
To advocate for sustainability by © Assign proper color temperature, color rendering capacity, and other qualities
example of the urban farming facility of light to spaces through the selection of lighting fixtures.

meters for daylighting, there is only an additional 3 meters in excess when taking into

account bilateral lighting

SKYLIGHTS & EXTERIOR CORRIDORS

Natural daylighting is utilized for main circulation spaces. It is maximized to service
large areas, including hallways. stairwells. and atriums. Munti features 3 skylights, one for
the main stairwell, another for the lobby atrium -which also includes a stairwell. and the
last for the retail store hallway. The skylights make use of polycarbonate sheets that are
effective in insulating heat and diffusing light. While without a skylight, the central garden
is an open-air atrium that similarly benefits from daylighting. Meanwhile, exterior
corridors are used to facilitate horizontal circulation on each floor. With only half-walls, it
affords effective daylighting for the development's main horizontal circulation spaces. In

and by proddiog sieniesToradspfing Applying specific qualities to light helps in communicating a spaces use or
sustainable lifestyle choices in the form \ function. This is associated with its typical application, and observed

of retail services \ R D A e R e oD all cases, the need for supplementary light in these areas is significantly reduced. For this
appropriate mood for enjoying or engaging in the set activity. purpose, artificial lights for these areas are to be provided with photocells paired with
FORM © Use lighting fixtures as design elements through their specific selection and dimmers to adjust illumination to required levels.

arrangement, such as in a layered lighting composition. TRANSLUCENT CANOPIES & EXTERIOR ROOFS

In line with this, the design of the building is intended to evoke biophilia. It seeks to

COMMUNICATE.ENHANCE.& CONSERVE.

create opportunities for interaction with nature as it makes use of organic material and ) The appropriate choice of fixtures and their design can help communicate the

naturalistic elements. This provides an added layer to the experience of every space. \ use of a space more clearly with the character they impart to a space. Light has Similar to skylights, canopies and other exterior roofs make use of polycarbonate

making for a unique and engaging environment. The building also invites people in by the ability to elevate the design of a space. It can do so by accentuating sheets: GiventhelritranslUicentiappearance, dUrabikiy. andlinsulating propetties, exterior

opening the space through the manipulation of building form, and the configuration of architectural elements, layering visuals, and providing points of interests. Their SEPTEMBER 21 DECEMBER 21 Zpa;e;:’::de_q‘{la‘el'y 5:“9" :h"d P";‘i:‘e" f’°|"‘ ’a";aw"lf‘°::f’“"|3’ blocking off natural
aylight. This similarly reduces the need for supplementary light for large areas.

interior spaces. specific qualities also contribute also have a part to play in creating experiences.

R E S T A U R A N T :lI:rLHIJEMHH;¢ZINUDNAI:.II]E;IEL REQUIREMENT &
INTERIOR SPACE ILLUMINANGE CATEGORIES APD VALUES

rea luminance Typeof luminance Values Roference
Category i

LIGHTING CONCEPT e e —

Dining Aveas.

Performance of visual tasks of
high contrastorlarge size

3 - ‘Simple orientation for

attune their circadian rhythm to promote overall well being. For this purpose, light is made to mimic or D 8 Shon emporary wsts

nature as well as. the passage of time within the daily cycle. 3 c
lumination

The lighting of the restaurant is to make the space appear as an extension of the greenhouse hydroponic
farm. In line with the concept of Munti, its design intends to enforce people’'s connection with nature and

Cashier [ 20-30-50 300 luminance on task.

5-75-10 50100 Generallighting through spaces

10-15-20 100150 Generalighting through spaces:

are only occasionally performed

ity

Light is also used to create ‘spaces’ within the restaurant, catering to different experiences within the : rger
restaurant. This will depend on time and the assigned table. The booths are made more intimate and cozy.
while the group tables are made to feel spacious and uplifting WEIGHTING FACTORS
Taminance Vieighting
LIGHTING DESIGN APPROACH Coegory - — | e | T ] M
Room & Occupant Characteristics.
A task-ambient approach is chosen for the restaurant's lighting layout. The main dining space is provided Oceupant Ages* Use the midcie
with ambient lights for general lighting. supplemented by task lighting over selected and required areas. 5 Baseline Conditon . Under 40 a @1

. 75fcor8oTix
Inclusive of Senior Citizens - Over 55 +1 ke
Room Surface Reflectances 45.40% 30-70% o

Ambient lights are to provide a uniform wash of light over the entire area, creating the baseline for the
lighting scheme. This is to meet sufficient light levels to facilitate movement through the space. Task lightin et
lighting . This uficient lig il  through the space. Task lighting oea . o . —
is then provided for the counter to facilitate the work of servers and the cashier, and over tables for customers N et on ooy S i aly | 2 e
to read menus and dine comfortably. Additional accent lighting is incorporated through architectural Reflectance of Task Background 50% 30-70% o (20 fc or 2153 Ix)
elements such as coves and other fixed elements. These are to highlight forms and to add character to the )
space. Both ambient and accent lights are to complement daylighting in quality but not necessarily in
intensity, maintaining a lower illumination so as to create a desired ambiance. c

[Room & Occupant Characteristics Use the middie
Oceupant Ages - Over 55 +1 bl
Room Surface Reflectances. 45.40% 30-70% 0 (15fcor 1615k

1251)

SKYLIGHT OVER STAIRWELL

GARDEN ATRIUM

Lastly. necessary light controls are used to achieve a time-appropriate atmosphere for the restaurant and o Cokler oy Toeo igales I A0k o
to contribute to a more energy-efficient design. i

FLOOR PLAN RECOMMENDED LIGHT LEVELS

“Ruthority
TESNA___ Cafets Use a light level between 200-300 lux as

second floor restaurant plan B i o ight

This is a blow-out of the

taken from the Left flank of Restaurants & Canteens 2001
the building. This is to provide

an understanding of the STANDARD APPLICATIONS FOR RESTAURANTS

to the Pt
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restaurant. For the purpose of
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CALCULATION

S

LIGHTING SPECIFICATIO

NS

DATA Gissieston worraten | Amoonie | EMERGENCY LIGHTS
Layer Distribut ‘Mount Placement | Tprovided | vs. liumination
pirhelon e Type ot Sorics. ‘Brightness |
R | Doight | Recsssed | Sereaes | Botox(mny | 1oo% B
1=1510m hfe=075m Task Ught_|_Pondan Suspended | OverTabies | 1258250k | 61%832% ey o | sy | G/
w=115m hee=000m Task Ught_|_Pandant Suspended | Over Gounter |21 1ux % £
h=280m HFé =280m =075 m=205m ccent Lgnt_| Sirp Ught | Surace mounted | _Cove narecy -
A =168365 5. m. putstion o
c = 0712 or 719% poof Series and Brightness | Distbution ColorTemperature o=
E=8071Ix N Layer Fixture prend Model Wattage | Ratedlite | “iimens) | @BeamAngle) ot (Keluin) Additional Not
- W = 0.25 or 25% T 0
n=1 L2 [y Per— p—— e oooon | BT | i | 0 o0 S0 Seaciala Color, Dmmatle
- Ppf =040 or 40% i e
LL=900lIm Tk Lt - Py - B 21 3-vay Gmming incandescent repacement
askUght | Pendant | so+Lgniog | SEas0.140 my | ro@a2soon [ 1600800450 | 270 %0 300 T
DETERMINING RCR. CCR. & FCR TesUght | Pendant | Mewralep | EOTXECLIERY [ gy s00 1200 = £ 2000 Wit 300mm 3 600mm oo o mowning
) ) Bl Basis 200 per oot N , o
nccentgnt | sepugnt | piederen | BB [ aaw soooon | 200periect [ 10 ) as00 it MkaoDIM ™ Eectronc Dimmabl Drvr

RCR=[Shre(l+wil/(1xw) S0P GhG Cpro0ucU 241313 10w 270000 3000k
= [5(2.05 m) (1510 m + 1115 m)] /(1510 m x 1115 m) ? o spec Tyr POl 7734 217 pct
Chei DR om0 DK 24 BO2MO6D 3500

conmen e/ LIGHTING LAYOUT AND REFLEC
=0 asm 250m 250m 230m uulgmi l‘::ﬂ[

FCR = RCR (hfc / hrc) T S S o) '
=160 (0.75/2.05) ‘
= 0.5853658557 or 059

EFFECTIVE REFLECTANCES

*Note: pw = 25%
For pec', use pc = 71%, & CCR = 0
pee' =066

For pfc', use pf = 40% & FCR = 0.59
pfc' = (0.43+026) /2
=0345

COEFFICIENT OF UTILIZATION

Take note of the following values:

TED CEILING PLAN

=

RCR =160

PW =0.25 or 25%
0,66 or 66%
345 0r 34.5%

*A Cosfiicient of Utlization table is =
unable in the specification sheet, g
obtained CU is in reference to.a E

previously provided table
(tecture 12, page 15)

CU=(092+078)/2
=085 0r85%

LIGHT LOSS FACTOR (LLF)

—

OTAL NUMBER OF FIXTURES

LEGEND

N=ExA/(nxLLxLLFxCU)
=80 Ixx (168365 sq. m.) /(1 x 900 Im x 0.752 x 0.85)
= 234132944 or 24 downlights.

LLD =080 (taken from a model with similar specifications)
LDD = 094 (for open fixtures with light dirt level)
BF =10 (for LED products)

LLF =080 x 0.94 x1.0
=0752

Recessed Downlight
Pendant Light 1
Pendant Light 2

Emergency Light

LED Striplight
Pendant Light 1

Pendant Light 2
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Emergency Light

lluminated Emergency Sign

LIGHTING CONCEPT

Serving as an interface between nature and daily life, among Munti's prominent features is the garden
atrium. To invite people to lounge and use the space for leisure, the garden is protected from direct sunlight
at times when it is most severe. Towards the evening, it s to be provided with artificial lighting that endows

ILLUMINATION LEVEL REQU

& OTHE

@F  llluminated g

IREMENTS
R STANDARDS

[ thority FoomType T minaton G |
the space with an entirely new character. B IR
i Plats 500-5000
The beauty of the landscape is to be highlighted by the use of light, creating focal points and lending ;
Fropers Ropicaion
foliage a certain glow. It s to illuminate the area sufficiently to invite its use and to orient people in and out of — 2
the space. Both the look and function of lights should draw people in and encourage the appreciation of SEALCN STV
nature and its elements. 00200 BaILgec]
SN T
65 [Fardscape Ughts Gnwale)
This is all while reducing, if not fully avoiding, causing any sort of impact on the surrounding environment EED ] prsor i
Light pollution is to be eliminated as well as disturbances to the animals in the area such as birds. ;;jj;g Lomdscope Spoligids —
25780 Lo post
LIGHTING DESIGN APPROACH oot T
To01300[Food Ughs

The design combines landscape and hardscape lighting in elevating the experience of the space.

ot it

Toage e grazng ress or porch cormns

o 3 Some calumns. and oher

i pesis, and gaties

[Generaly used 1 ilminate forml sone colamns, chimney 99%,

| avoid proecting onto wide surfaces as it may seem overly artfical

Landscape luminaires are provided as backlighting and uplighting for plants within the garden. Careful 015
orientation and placement as well as proper selection of luminaires is to be made in avoiding the spillage of -
light. Shadowing and moonlighting are not to be used due to the absence of an adjacent wall and trees. This KRS
is also to reduce casting shadows that may contribute to visual discomfort 2
5.0

Hardscape lighting is to be incorporated in highlighting the plant boxes and integrated seating. To further

Wrap-around porches, o posts Saigh up 1o he sofft of ee.story

150 use 1 Huminete orend rees 60 et tal, especily pam frees

Homes,

delineate the garden from the surrounding circulation space, lights are also to be set along its perimeter. The 35387

object to be illuminated is not overly wide

arwhen the

chosen fixtures are to direct people into the space with its conveyed light. Apart from marking points of EEES

for short, wid items fike brosd vees or shorter, wider stuctures

entry, these should illuminate the slight change in elevation and the transition to a different ground material

[sualy used fo Level 1 mooriighiing

The design uses low lighting that maintains the appearance of night. As such, it completely avoids the use
of top lighting so as not to flood the space with light. This roots the space to the ground level and translates o5 120"

forfooding a wall it

evel 1 T tasks

s, colured wals,

into a more tangible space -given its human scale. This choice, likewise, does well in reducing light trespass

and pollution.

for general lighting purposes

of indirect lighting such

temperatures bet lement natural

light

FLOOR PLAN

The central garden is set at the heart of the development, surrounded by other spaces. On the ground
floor, this includes the cafe, the produce market with mini-grocery. and the admin office. The covered walk
on the following floor also opens below. providing a view of the garden from above.
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SPECIFICATIONS

CONCEPTUAL DRAWINGS

Layer Bf‘ir": Brand seh’;‘iz:;‘“ Wattage Rated Life B({‘Sr’;:;‘::)s (gi:;:ri‘b:;igc\r;) CRI Color (T}i““v"’:’“‘““" Additional Notes
Uplighting Spotlight Diode LED SPOTMOD 2IW 50000h 169 32° 90 3000 Recessed, Adjustable, Dimmable
Backlighting | _ Spotiignt 3 SPLOKEW-60BR Bl 200 B3 >80 3000 Spike Mounted, Adjustable
Hardscape Light | Rope Light Green Watt | GR-2WR-150F T-WW | 0.80W (per 3 ft) 250000 120° 80 2800 Dimmable, Highest grade PVC with UV inhibitor, Heat Resistant
Path Light Bollard Hikle Group Pilom 70 = 546 E3 5 3000 ‘Against ight pollution, Diffused light, Medium Beam
“Sources: (nttps://wwbulb POTR BA) (http: Jandscape-spotlights/Sw-landscape-led-spotlight 2401 5 I 1238
POTR p RASOFFWW) (rtps: 15 hite-led fht-spool-1-2-1 20v-reel html)

(https://hikle-group.com/en/product/pilum/)




Orientation

restrooms, similarly act

Greenhouse Hydroponic Farm

Bilateral Lighting

Skylights & Exterior Corridors + Translucent Canopies & Exterior Roofs

Lighting Concept
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Lighting Layout and Specifications
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