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Introduction
N

o Lighting is a major energy consumer in commercial buildings

o1 Lighting accounts for 15% of total energy consumption in India
1 Commercial Buildings 20-40%

o In most commercial buildings, lighting is one of the largest sources of internal
heat gain
1 Heat generated from electric lighting contributes significantly to the energy needed
for cooling of buildings
o1 Each kilowatt-hour (kWh) reduction in lighting energy approximately saves 0.4 kWh
in cooling energy

o1 Lighting is one of the fastest developing energy-efficient technologies
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Whole Building Design Approach
N

1. Improve the space
2. Optimize light quality

3. Capture Daylight

Daylighting Design Approaches
Energy savings and demand reduction
Glazing selection

Redirecting daylight

Controls for daylight dimming

4. Consider lighting quantity

5. Energy-efficient electric lighting

6. Use of lighting controls
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ECBC Requirements: Overview

ECBC Lighting Requirements apply to:

= Interior spaces of buildings

- Exterior building features, including facades, illuminated roofs, architectural
features, entrances, exits, loading docks, and illuminated canopies

- Exterior building grounds lighting that is provided through the building’s
electrical service

1 The mandatory requirements for lighting mostly relate to interior and exterior
lighting controls.

o1 The prescriptive requirements limit the installed electric wattage for interior
building lighting.
Demonstrated through the Building Area Method or the Space Function Method
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ECBC Requirements: Mandatory

.69
Automatic Lighting Control

0 Interior lighting systems in buildings larger than 500 m? (5,000 ft?) shall be
equipped with an automatic control device.

o All office areas less than 30 m? (300 ft?) shall be equipped with occupancy sensors.
o For other spaces, this automatic control device shall function on either:

m A scheduled basis at specific programmed times. An independent program schedule shall
be provided for areas of no more than 2,500 m? (25,000 ft?) and not more than one floor;
or
m Occupancy sensors that shall turn the lighting off within 30 minutes of an occupant
leaving the space. Light fixtures controlled by occupancy sensors shall have a wall-
mounted, manual switch capable of turning off lights when the space is occupied.
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ECBC Requirements: Mandatory
I

Space Control

0 Each space shall have at least one control device to independently control the
general lighting

0 Each control device shall be activated either manually by an occupant or
automatically by sensing an occupant.

o Each control device shall:
o Control a maximum of 250 m? for a space less than or equal to 1,000 m?, and a
maximum of 1,000 m? for a space greater than 1,000 m?
0 Be capable of overriding the shutoff control required in Automatic Lighting Shutoff
for no more than 2 hours
o Be readily accessible and located so the occupant can see the control
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ECBC Requirements: Mandatory
I

Daylighting Control

If Daylighting strategy is used in the design, ECBC requires controls that can reduce
the light output of luminaires in the daylit space.

o Luminaire in daylighted areas greater than 25m? shall be equipped with either a

manual or automatic control device that:

o Is capable of reducing the light output of the luminaires in the daylighted areas by at least
50%

o Controls only the luminaires located entirely within the daylighted area

o1 There are also control requirements for exterior lighting (with photosensor or time
switches) and specialty lighting applications (i.e. displays, hotel rooms, task lighting).
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ECBC Requirements: Mandatory
I

Exit Signs /ijj/
120 "‘""'—'/_/ High Pressure Sodium O

o Internally-illuminated exit signs
shall not exceed 5W per face.
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Exterior Building Grounds Lighting

[=}
o

B
o

o0 Lighting for exterior building
grounds luminaires which operate
at greater than 100W shall contain @ '““““““"“j
lamps having a minimum efficacy of 10 200 300 400 500 60 700 80 %00 1000

. . . System watts
60 Im/W unless the luminaire is

controlled by a motion sensor Exterior Grounds Lighting and specific Technologies

NOTE: Luminaires meeting these requirements include
fluorescent, mercury vapor and high pressure sodium
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ECBC Requirements: Prescriptive

Interior Lighting Power

o Prescriptive lighting requirements limit the installed electric wattage for interior
building lighting

o Trade-offs of interior lighting power allowance among portions of the building
for which a different method of calculation has been used are NOT permitted

o Installed lighting power is calculated and compared using the maximum

permissible interior lighting power densities
Specified for various building types (Building Area Method)
OR
Building space functions (Space Function Method)
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ECBC Requirements: Prescriptive
I
Building Area Method
1.

Determine the allowed lighting power density (LPD) from Table 7.1 of ECBC for
each appropriate building area type

Calculate the gross lighted floor area type

Multiply the allowed watts/sg.mt. Listed for each selected building type by the
corresponding lighted floor areas to determine the allowed LPD

The sum of all the interior lighting power for various areas of the building cannot
exceed the total watts to be in compliance

Table 7.1: Interior Lighting Power-Building Area Method

Building Area Type LPD (W/m?) Building Area Type LPD (W/m?)
Automotive Facility 9.7 Multifamily Residential 7.5
Convention Center 12.9 Museum 11.8
Dining: Bar Lounge/Leisure 14.0 Office 10.8
Dining: Cafeteria/Fast Food 15.1 Parking Garage 3.2
Dining: Family 17.2 Performing Arts Theater 17.2
Dormitory/Hostel 10.8 Police/Fire Station 10.8
Gymnasium 11.8 Post Office/Town Hall 11.8
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ECBC Requirements: Prescriptive
e

Space Function Method

1.

2.

Determine the appropriate building type and their allowed lighting power
densities, which varies according to the function of the space

For each space enclosed by partitions 80% or greater than ceiling height,
determine the gross interior floor area.

The lighting power allowance for a space is the product of the gross lighted floor
area of the space times the allowed lighting power density for that space.

The interior lighting power allowance for the building is the sum of the lighting
power allowances for all spaces.

Table 7.2: Interior Lighting Power — Space Function Method

Space Function LPD (W/m?) | Space Function LPD (W/m?)
Office-enclosed 11.8 + For Reading Area 12.9
Office-open plan 11.8 Hospital
Conference/Meeting/Multipurpose 14.0 + For Emergency 29.1
Classroom/Lecture/Training 15.1 » For Recovery 8.6
Lobby* 14.0 « For Nurse Station 10.8

+ For Hotel 11.8 + For Exam Treatment 16.1

« For Performing Arts Theater 35.5 « For Pharmacy 12.9
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ECBC Requirements: Prescriptive
I

Exterior Lighting Power

1 The connected exterior lighting power must not exceed the allowed limits by
ECBC.

o Trade-offs between applications are not permitted.

Table 7.3: Exterior Building Lighting Power

Exterior Lighting Applications Power Limits

Building entrance (with canopy) 13 W/m? (1.3 W/ft?) of canopied area
Building entrance (without canopy) 90 W/lin m (30 W/lin f) of door width
Building exit 60 W/lin m (20 W/lin f) of door width
Building facades 2 W/m? (0.2 W/ft?) of vertical facade area
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ECBC Compliance Forms

15.5 Lighting Summary 15.6 Lighting Permit Checklist

Lighting Summary Lighting Permit Checklist LIGHTING Checklist

T (T g Coradrano Sukdng Cods Dumolarce Foma

Froject Adcress Il}uz
The fllowing rrmation i= necessary to check a bullding permit applicaion for compliance with the Ighing requirements In the Energy
Consenadion Sulding Code 2007
Sppdcant ame: -
Applcant Addness: Applcabisty | Code (Comporent |rmrmmn Raouired Iumhm Bulding Depar—ant
oo Frane [yes, mo, n.a) |Section | Jon Flans motes
LIGHTING |Chapter 7]
Project Description [ vewpwarg [ samse [ ansration O cramge of use | MANDATORY PROVISIONS [Section 7.2)
7.2.1 Lighiing confrois
T.211 Avutomatic shutof irdicaie automatic shutcfT locations or OCCLEANCy SENsors
[Compliance Option s [ ustems Ancitrss | PR Fr [Froviae scheaie with tyne. Incate ecaanz
- - 7213 Dayilght zomes Frowide schedule with fype and f=atunes, iIndicabs iccafons
Alteration Exceplions ] Less fan SI% of e fuures are new and irsialed lighting waiiage 1= not being Inceased)
icheck bow, I appropriaie) 7214 Exterior Ighting controd Indlcate pRolsensor or asronomical Bme saftch
Maximum Allowed Lighting Wattage (Interior, Section 7.3) 7.215  [Addtional cont Ercwide schecdule with type. Indicate: incation:s
Locamon Aiowed -
Moormom . Seoupancy Descripéan Miafiz perm - Aranm Miaedu ez E R T kot £ waks masmam
e | Extearior bullding irdicate minimum =Micacy of 60 umens\Walt
grounds lighting
e — PRESCRIFITVE INTERIOR LIGHTING FOWER COMPLIANGE OPTION [5ection 7.3)
= - 7. - 7.3 irdicaie wihether project iz complying with the Euliding Area
wdlm“mge ':htm} fethod (7.3.2) or the Space Funcion Method (7.3.3)
Locaton Fumber of ‘o' Wakts
Moanimom na.) Fhoum Descrption feres Fere Proposed 7.32 Sulding ar=a method |Frovide Ighting schedule with wattage of lamp and balast and
mamber of vhures. Document all exceptions.
733 ‘Space function 'Erl:wd! ighting schadule with wattage of lamp and balast and
Tokal Proposed Wats mary not excesd Total Adowed 'Wiabts for Inkerior Total Proposed 'Wiat= ethiod reumber of Avhres. Dooument all sxceptions.
Maximum Allowed Lighting Wattage (Exterior, Section 7.4) ErE] Lumirare waltage | indkcats on pians
Moz "“’f N: nm "':?“m PRESCRIFTIVE EXTERIOR LIGHTING POWER COMPLIANCE OFTION |Sectien 7.3.9]
il Description BT orperim Jor T o e - im fraim T.3.5 Exderior Lighting Frovide Iighting schedule with watiage of lamp and balast and
Fower ramber of xhures. Document all exceptions.
ELEC TRICAL POWER |Chapter 8)
MANDATORY PROVISIONS [Section 8.2)
B8.2.1 Transfomers Frovide sChedule with TRRsTormer iDsses
Totsl Asowed 'fiat= 8.2.2 Miotor efidency Frovide equipment schedule with motor capacity, efidency
Pmpnsed]'..lghhn;“aﬂaqe [B.‘IEI‘I.OI} 823 'Eﬂ'ﬂ"hd:\f Frovide schadule with power fachor comection
Hurrber of ‘Wats! Waits -
Locaton Fhrture: Description Flriures Flfuns Proposed
8.2.4 CIheck meEnng Frovide check metenng and monfiorng
Total Proposad Wats may not sxcesd Total Adowed Wests for Exaerior Total Propossd i)

" % Rajan Rawal
X

CEPT University, Ahmedabad (= USAID|INDIA ), TU

. wnemem Chandigarh, Dec 3-4, 2012



Contact Information
I

Rajan Rawal

rajanrawal@cept.ac.in

i 5 Rajan Rawal -

CEPT University, Ahmedabad ‘{§“=g§mg| INDIA -ag E‘ %
wreas Chandigarh, Dec 3-4, 2012 )




