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JJUSHE dT PR g+
ANDAMAN & NICOBAR ADMINISTRATION

Hf¥dreld /| SECRETARIAT

3S0ddNnd

Port Blair dated May2019
NOTIFICATION

No. /F.no.EL/NRSE/TestZCBC)/201I8/PF. In exercise of power conferred
under Section 57 of the Energy Conservation Act.2001 read with notification no. S.O.
593(E)/ F.No. ¥11030/1/2005/UTL dated 24.4.2006 issued®yvt. of India, Ministry of
Home Affairs, the Lieutenant Governor (Administrator, Andaman and Nicobar Islands
hereby proposes to maké¢ following code

Suggestions/@jection, if any, on these codray be funished to the Executive
Engineer, NRSE Diwisi Prothrapur Port Blair within a period of 30days of its
publication in The Daily Telegrams.

A. Short title and commencemen,
i) These codeshall be called the Andaman and Nicobdards Energy
ConservatiorBuilding Code2019.
1)) They shallcome into force from the date of their publication in the
official Gazette.

B. Purpose

In accordance with section 14(p) of the Energy Conservation Act 2001 the purpose of
the Energy Conservation Building Code (ECBC) is to provide minimum requiréanents
the energyefficient design and construction of buildings. The Code also provides two
additional sets of incremental requirements for buildings to achieve enhanced levels of
energy efficiency that go beyond the minimum requirements.



1 Scope

The Code is applicable to buildings or building complexes that have a connected loa
50 kW or greater or a contract demand of 60kVA or greater and are intended to be u

for commercial purposes. Buildings intended for piéveesidential purposes only are

not covered by the Coddhis code would become mandatory as and when it is notified
by the central or state government in the official Gazette under clause (p) of Section 14
or clause (a) of Section 15 of the Energy Coradgm Act 2001 (52 of 2001)

1.1 Energy EfficienciPerformancelLevels

The code prescribes the following three levels of energy efficiency:

a) Energy Conservation Building Code Compliant Building (ECBC Building)
ECBC Buildings shall demonstrate compliancadmpting the mandatory and
prescriptive requirements listed under ECBC Compliant Building requirements
in 8 to &7, or by following the provisions of the Whole Building Performance
(WBP) Methodn & (Appendix B).

b) Energy Conservation Building Code Plus Building (ECBC + Building)
ECBC+ Buildings shall demonstrate compliance by adopting the mandatory and
prescriptive requirements listed under ECBC+ Compliant Bgitdiuirements
ing4 to 87, or by following the provisions of the Whole Building Performance
(WBP) Method in Appendix B).

c) Super Energy Conservation BuildingdeédBuilding (SuperECBC Building)
SuperECBC Buildings shall demonstrate compliance by adopting the mandatory
and prescriptive requirements listed under SuperECBC Compliant Building
requirements in 8 to 87, or by following the provisions of the Whole Building
Performance (WBP) Method iAppendix B).

1.2 Building Systems

The provisions of this code apply to:
a) Building envelope,
b) Mechanical systems and equipmericluding heating, ventilating, and air
conditioning, service hot water heating,
c) Interior and exterior lighting, and
d) Electrical power and motors, and renewable energy systems.

The provisions of this code do not apply to plug loads, and equipment and gfarts
buildings that use energy for manufacturing processes, unless otherwise specified in the
Code.




1.3

The following codes, programs, and policies will take precedence over the Code in
of conflict:
a) Any policy notified as taking precedence ovaistCode, or any other rules on
safety, security, health, or environment by Central, State, or Local Government.
b) . dzNBFdz 2F 9ySNHe& O9FFAOASyOeqQa {dGF yRIN
Rating Program for buildings provided both or either are morengémt than
the requirements of this Code.

Precedence

1.4 ReferenceSandards

The National Building Code of India 2016 (NBC) is the reference standard for lighting
levels, heating, ventilating, and air conditioning (HVAC), thermal comfort conditions,
natural ventilation, and any other building materials and system design criteria
addressed in this Code.

1.5 Building Classification

Any one or more building or part of a building with commercial use is classified as per
the functional requirements of its design, construction, arsé. The key classification is
as below:

a) Hospitality: Any building in which sleeping accommodation is provided for
commercial purposes, except any building classified under Health Care.
Buildings and structures under Hospitality shall includeftiewing:

i. No-star Hotelslike Lodginghouses, dormitories, nstar
hotels/motels

i. Resort

iii.  Star Hotel

b) Health CareAny building or part thereof, which is used for purposes such as
medical or other treatment or care of persons suffering from physical or
mental illness, disease, or infirmity; care of infants, convalescents, or aged
persons, and for penal or correctional detention in which the liberty of the
inmates is restricted. Health Care buildings ordinarily provide sleeping
accommodation for the occupast Buildings and structures like hospitals,
sanatoria, owpatient healthcare, laboratories, research establishments, and
test houses are included under this type.

c) Assembly Any building or part of a building, where number of persons
congregate or gatherof amusement, recreation, social, religious, patriotic,
civil, travel and similar purposes. Buildings like theatres or motion picture




d)

f)

9)

halls, gathering halls, and transport buildings like airports, railway stations, b
stations, and underground anelevated mass rapid transit system are
included in this grop.

Business Any building or part thereof which is used for transaction o
business, for keeping of accounts and records and similar purposes,
professional establishments, and service facilities. Thene awo
subcategories under BusinegsDaytime Business and 2#ur Business.
Unless otherwise mentioned, Business buildings shall include both Daytime
and 24hoursubcategories

Educational Any building used for schools, colleges, universities, and other
training institutions for dagare purposes involving assembly for instruction,
education, or recreation for students. If residential accommodation is
provided in the schools, colleges, or universities or coaching/ training
institution, that portion of occupncy shall be classified as a-dtar Hotel.
Buildings and structures under Educational shall include following types

i. Schools

ii. All other types of institutes, egcollege, university, training institutes etc.

ShoppingComplex Any building or part therdp which is used as shops,
stores, market, for display and sale of merchandise, either wholesale or retail.
Buildings like shopping malls, staalbne retails, open gallery malls, super
markets, or hyper markets are included in this type.

Mixed-use Buildirg: In a mixeeuse building, each commercial part of a

building must be classified separately, and

i. If a part of the mixeeuse building has different classification and is less
than 10% of the total above grade floor area, the mixmseé building shall
show @mpliance based on the building selassification having higher
percentage of above grade floor area.

ii. If apartof the mixeeuse building has different classification and one or
more subclassification is more than 10% of the total above grade floor
area,the compliance requirements for each salassification, having area
more than 10% of above grade floor area of a miwed building shall be
determined by the requirements for the respective building classification
in 84 t087.

Any building which does ndall under any of the categories defined above shall be
classified in a category mentioned above that best describes the function of the building.




Note 2-1 Building Typologies fémdaman& NicobarlslandsECBC

Energy efficiency requirements for the Code were derived afte
analyzing 16 different neresidential building typologies (shown
below), that in turn are broadly based on building classification i
the National Building Code of Indi&patial layouts, material
specifications, facade characteristics, and occupancy patterns
have an impact on energy efficiency of a building and differ for
these typologies. Potential for reducing energy use with
technology and materials thus varies fromilding type to type.

By analyzing this potential, ECBC energy efficiency requirements
are now sensitive to building typologies and, to the extent
possible, only requirements that are feasible have been included.

Hospitality

Star Hotel
No Star Hotel
Resort

Educational

College
University
Institution
School

Health Care

Hospital
Out-patient Healthcare

Shopping Complex

Shopping Mall
Standalone Retails
Open Gallery Malls
Super Markets

Business

Large Office (>30,00G)n
Medium Office (10,000#130,000 1?)
Small Office (<10,000n

Assembly

Multiplex
Theatre
Building used for Transport Services
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2 Compliance and Approach

2.1 General

To comply with the Code, buildings shall
(a) have an Energy Performance Index Ratio (EPI Ratio) as defingd thtBat
is less than or equal to 1and,
(b) Meet all mandatory requirements mentioned undg#.2,85.2 , §.2, and
§7.2.

2.1.1 Energy Performance Index

The Energy Performance Index (EPI) of a building is its annual energy consumptio

kilowatt-hours per square meter of the building. While calculating the EPI of a buildin

the area ofunconditioned basements shall not be included. EPI can be determined b
O & ¢ 0QRAQIG@WE | 6 & MO &
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To comply wih the Code, EPI value shall be rounded off to two decimal places in
I O0O2NRIyOS gAGK L{ HYmMdpcn WwdzZ Sa TF2N NE dz

2.1.2 Determining EPI Ratio

The EPI Ratio of a building is the ratio of the EPI of the Proposed Building to the EPI of
the Sandard Building:
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Where,

Proposed Building is consistent with the actual design of the building and complies with
all the mandatory requirements &CBC.

Standard Building is a standardized building that has the same building floor area, gross
wall area and gross roof area as the Proposed Building, complies with the mandatory
requirements 8.2, 85.2, 8.2, and &.2, and minimally complies with prescriptive
requirements of 8.3,85.3,and &.3for ECBC Buildings

The EPI of the Proposed Building shall be established through any one of the following
two methods described inFg2¢

a) Prescriptive Method (s€&8.2.2
b) Whole Building?erformance Method (se&82.3)




2.1.3 EPI Ratio for Core and Shell Buildings

EPI for core and shell buildings shall be calculated for the entire building based on
final design of the common areas and the relevant mandatoryeuiadting(s) in the
tenant lease agreement for the leased areas, as 3e2.8.1or §83.2.3.1.

2.1.4 EPI Ratio for Mixedise Development

In a mixeduse building, each commercial part of a building niestlassified separately,
and EPI Ratio shall be calculated separately for eacitlasbification, as per3§2.2.1

or 83.2.31. The EPI Ratio of a mixade Proposed Building shall be calcethbased on
area weighted average method. To calculate the reference maximum design EPI Ra
listed in Table 95 through Table 99, applicable for the mixedise building, each
commercial pa of mixeduse building shall be classified separately, and,

(a) If a part of the mixeduse building has different classification and is less tha
10% of the total above grade area (AGA), the EPI ratio of the rabed
Proposed Building shall be less thanegual to Maximum Allowed EPI ratio
listed inTable 95 through Table9-9, for the building sukclassification having
highest percentage of above grade flaoea.

(b) If a part of the mixedise building has different classification and is more than
10% of the total above grade floor area, the EPI ratio of the mirsedProposed
Building shall be less than or equal to Maximum Allowed EPI ratio for
compliance calculad based on area weighted average method for all building
sub-classifications listed in Table5hrough Table 9.

Exceptions to the aboveAny portion of a mixedise building classified in a category
which does not fall under the scope of ECBC is exethftom demonstrating
compliance.

2.2 Compliance Approaches

Buildings that fall within the scope of the Code as mentioned?irsBall comply with
the Code by meeting all the mandatory requirements (s828) and any of the
compliance paths mentioned ir8§.2,83.2.2.1,0r §3.2.3.

2.2.1 Mandatory Requirements

Buildings shall comply with all mandatory requiremententioned under 8.2, 85.2,
86.2,and &.2,irrespective of the compliance path.

2.2.2 Prescriptive Method

A building complies with th&Code using the Prescriptive Method if it meets the
prescribed minimum (or maximum) values for envelope componemts3)§comfort




systems and controls %83, 85.3.12, 85.3.13), and lighting and controls §83), in
addition to meeting all the mandatory requirements.

3.2.2.1EPI Ratio through Prescriptive Method

ECBC Buildings that demonstrate compliaticeugh the Prescriptive Method (83.2.2)
shall be deemed to have an EPI equal to the Standard Building EPI, and therefore a
Ratio of 1. ECBC+ Buildings and SuperECBC Buildings that demonstrate compl
through the Prescriptive Method shall be deentechave an EPI Ratio equal to the EPI
Ratios listed in §9.5 under the applicable building type and climate zone.

3.2.2.2Building Envelope Tradeff Method

To comply with the Prescriptive Method of Section 84, the Building Envelope-dffade
Method may be used iplace of the prescriptive criteria of 84.3.1, §4.3.2 and 84.3.3.
building complies with the Code using the Building Envelope Tofddethod if the
Envelope Performance Factor (EPF) of the Proposed Building is less than or equal to
EPF of the Staradd Building, calculated as per §4.3.5.

3.2.2.3 Total System Efficiency Method

For projects using central chilled water plants, the Total System Efficiency approach may
be used to comply with the Prescriptive Method &. §his approach may be used in

place of tle prescriptive criteria of chillers §8.1and &.3.6), chilled water pumps
(85.3.2), condenser water pumps (85.3.2), and cooling tower fan3(8. Per this
approach, a building complies if the Total System Efficiency thresholds are met as per
Table 523 Maximum System Efficiency Threshold for ECBC, ECBC+, and SuperECBC
Buildings.

3.2.2.4 Low Energy Comfort System

Low Energy Comfort Systems (85.3.13) is a simplified approach that provides projects
using Low Energy Comfort Systems an opportunity to achieve iragroempliance

levels of ECBC+ and SuperECBC. This approach is applicable to Prescriptive Method of
Section 85. In addition to compliance with the applicable prescriptive requirements
(85.3), the projects must meet the sum of cooling and heating requirensirig
approved list of low energy systems as per requirements in §5.3.13.

2.2.3 Whole Building Performance Method

A building complies with the Code using the Whole Building Performance (WBP) Method
when the estimated annual energy use of the Proposed Desigsdghan that of the

Standard Design, even though it may not comply with the specific provisions of the
prescriptive requirements infgtrough &. The mandatory requirements o#8hrough
87 (84.2,85.2,86.2,and &.2) shall be met when using the WBP Method.




3.2.3.1EPI Ratio through Whole Building Performance Method

The EPI of buildings that demonstrate compliance through Whole Building
Performance Method (§3.2.3) shall be calculated using the compliance path defined
83.1.1 and detailed in §9. The EPI Ratiolofiiding that uses the Whole Building
Performance Method to show compliance, should be less than or equal to the EPI R
listed in 89.5 for the applicable building type and climate zone.

2.3 Compliance Requirements
2.3.1 New Building Compliance

2.3.1.1 Full building conpliance

New buildings with completed fibuts shall comply with either the provisions thie
provisions of 83.2.1 and either the provision of 83.2.2 or §3.2.3.

2.3.1.2 Core and Shell building Compliance

New core and shell building shall complith the provisions of §3.2.1 and either the
provision of §3.2.2 or 83.2.3 following base building systems in the common areas:

(8) Building envelope

(b) Thermal comfort systems and controls (only those installed by developer/
owner)

(c) Lighting systems and contrdisnly those installed by developer/ owner)

(d) Electrical systems (installed by developer/ owner)

(e) Renewable energy systems

Additionally, the tenant lease agreement shall have a legal undertaking clause to ensure
interior fit-outs made by tenant shall be Codempliant. The legal undertaking shall
mandate the relevant energy efficiency compliance requirements for all interioufg

within the tenant leased area, including, but not limited t&.%Z1,85.2.2.2,85.2.2.3,
85.2.386,and &.2.4.

2.3.2 Additions to Existing Buildings

Where the new connected load demand of the additiplus the existing building
exceeds 50 kW or 60 kVA, the additions shall comply with the provisiomstiofcgigh
8§7.

Compliance may be demonstrated in either of the following ways:

(a) The additimm shall comply with the applicable requirements, or



(b) The addition, together with the entire existing building, shall comply with th
requirements of this Code that shall apply to the entire building, as if it wer
a new building.

Exceptions to 8.3.2: When space conditioning is provided by existing systems an
equipment, the existing systems and equipment need not comply with this cod
However, any new equipment installed must comply with specific requirement
applicable to tlat equipment.

2.4 Approved Compliancdools

A building following the whole building performance approach method of 89 or Tot
System Efficiency, Alternate compliance approach of 85.4 shall show complianc
through online BEEEMIS or whole building energy simulation software endorsed b
BEE.

Complance to the daylight requirements of §4.2.3, if calculated through software tools,
shall be shown through online BIEEMIS or daylighting software approved by BEE.

2.5 Administrative Requirements

Administrative requirements, including but not limited to, permriéquirements,
enforcement, interpretations, claims of exemption, approved calculation methods, and
rights of appeal are specified by the authority having jurisdiction.

2.6 Compliance Documents
2.6.1 General Information

Construction drawings and specifications siabbw all pertinent data and features of
the building, equipment, and systems in sufficient detail to permit the authority having
jurisdiction to verify that the building complies with the requirements of this code.
Details shall include, but are not lirad to:

a) Building Envelope: opaque construction materials and their thermal properties
including thermal conductivity, specific heat, density along with thickness;
fenestration Ufactors, solar heat gain coefficients (SHGC), visible light
transmittance (VLTand building envelope sealing documentation; overhangs
and side fins, building envelope sealing details;

b) Heating, Ventilation, and Air Conditioning: system and equipment types, sizes,
efficiencies, and controls; economizers; variable speed drives; pigatation;
duct sealing, insulation and location; solar water heating system; requirement
for balance report;




c) Lighting: lighting schedule showing type, number, and wattage of lamps a
ballasts; automatic lighting shutoff, occupancy sensors, and othétirlig
controls; lamp efficacy for exterior lamps;

d) Electrical Power: electric schedule showing transformer losses, mot
efficiencies, and power factor correction devices; electric check metering a
monitoring system.

e) Renewable energy systems: system pegdneration capacity, technical
specifications, solar zone area

2.6.2 Supplemental Information

The authority having jurisdiction may require supplemental information necessary to
verify compliance with this code, such as calculations, worksheets, compfiazimas,
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3 Building Envelope

3.1 General

The building envelope shall comply with the mandatory provisions4d?, &nd the
prescriptive criteria of 4.3.

3.2 Mandatory Requirements

3.2.1 Fenestration

3.2.1.1 U-Factor

U-factors shall be determined for the overall fenestration product (including the sash
and frame) in accordance with 1996099 by an acedited independentaboratory and
labeled or certified by the manufacturer-fdctors for sloped glazing and skylights shall
be determined at a slope of 20 degrees above the horizontal. For unrated products, use
the default table in Appendix C.

3.2.1.2 Solar HealGain Coefficient

SHGC shall be determined for the overall single or multi glazed fenestration product
(including the sash and frameh accordance with IS@®5099 by an accredited
independentlaboratory andabeled or certified by the manufacturer.

Exceptions to 8.2.1.2:

(@) Shading coefficient (SC) of the center of glass alone multiplied by 0.86 is an
acceptable alternate for compliance with the SHGC requirements for the
overall fenestration area.

(b) Solar heat gain coeffent (SHGC)of the glass alone is an acceptable alternate
for compliance with the SHGC requirements for the overall fenestration
product.

3.2.1.3 Visible Light Transmittance

Visible light transmittance (VLT) shall be determined for the fenestration product in
accodance with 1SE15099 by an accredited independent laboratory and labelled or
certified by the manufacturer. For unrated products, VLT of the glass alone shal be de
rate by 10% for demonstrating compliance with the VLT requirements for the overall
fenestraion product.




3.2.2 Opaque Construction

4.2.2.1U-Factor

U-factors shall be calculated for the opaque construction in accordance witB98&
Testing shall be done in accordance with approved ISO Standard for respective
insulation type by an accredited independdaboratory and labelled or certified by
the manufacturer. For unrated products, use the default tables in Appendix A.

4.2.2.2Solar Reflectance

Solar reflectance for the external opaque roof construction shall be determined in
accordance with ASTM E908 by anaccredited independent laboratory and labelled
or certified by the manufacturer.

4.2.2.3 Emittance

Emittance for the external opaque roof construction shall be determined in accordance
with ASTM E4081 (RA 1996) by an accredited independent laboratorylabelled or
certified by the manufacturer.

3.2.3 Daylighting

Above grade floor areas shall meet or exceed the Useful Daylight llluminance (UDI) area
requirements listed iMable 41 for 90% of the potential day lit time in a year. Mixase
buildings shall show compliance as per the criteria prescribe@ . €ompliance shall

be demonstrated either through daylighting simulation method4n283.1or the manual
method in 8.2.3.2 Assembly buildings and other buildings where daylighting will
interfere with the functions or processes of 50% (or more) of the building floor area, are
exempted fom meeting the requirements listed ifable 41.

Exceptions to §4.2.3:

Assembly buildings and other buildings where daylighting will interfere with the functions
or processes of 50% (or more) of the building floor areagasmpted from meeting the
requirements listed in Table-4.




Table3-1 Daylight Requirement

_— Percentage of above grade floor area meeting the

Bl Sy UDI requirement
ECBC ECBC+ SuperECBC

Business, 40% 50% 60%
Educational
No Star Hotel
Star Hotel 30% 40% 50%
Healthcare
Resort 45% 55% 65%
Shopping Complex 10% 15% 20%
Assembly Exempted

3.2.3.1 Daylighting Simulation Method

Only BEE approved software shall be used to demonstrate compliance through the
daylighting simulation method. Buildings shall achieve illuminance level between 100
lux and 2,000 lux for the minimum percentage of floor area prescribdélinte 41 for

at least 90% of the potential daylight time. llluminance levels for all spaces enclosed by
permanent internal partitions (opaque, translucent, or transparent) with height greater
or equal to 2 m from the finished floor, shall beeasured as follows:

(@) Measurements shall be taken at a work plane height of 0.8 m above the
finished floor.

(b) The period of analysis shall be fixed for 8 hours per day, anytime between
8:00 AM IST to 5:00 PM IST, resulting in 2,920 hours in total for aliniguild
types except for Schools. Schools shall be analyzed for 7 hours per day,
anytime between 7:00 AM IST to 3:00 PMIST.

(c) Available useful daylight across a space shall be measured based chyoint
point grid values. UDI shall be calculated for at leastfmint for each square
meter of floor area.

(d) Fenestration shall be modeled with actual visible light transmission (VLT) as
per the details provided in the material specification sheet.

(e) All surrounding natural or mamade daylight obstructions shall be mdee
if the distance between the facade of the building (for which compliance is
shown) and surrounding natural or mamade daylight obstructions is less
than or equal to twice the height of the manade or natural sunlight




(f)

obstructers. If the reflectance fothe surfaces is not known, default
reflectance of 30% and 0% shall be used for all vertical surfaces efada
and natural obstructers respectively.

Interior surface reflectance shall be modeled based on the actual mater
specification. If material pecification is not available, following default
values shall be used.

1 Documentation requirement to demonstrate compliance are:

Vi,

Brief description of the project with location, number of stories, space
types, hours of operation and software used.

Summary describing the results of the analysis and output file from
simulation tool outlining point wise compliance for the analysis grid and
compliance in percentage.

Explanation of any significant modelling assumptions made.
Explanation of any error messages noted in the simulation program output.
Building floor plans, building elevations & sections, and site plan with
surrounding building details (if modelled).

Material reflectance, analysis grid size, total number of gizé/resolution,
total number of grid points.

Table3-2 Default Values for Surface Reflectance

Surface Type Reflectance
Wall or Vertical Internal Surfaces 50%
Ceiling 70%
Floor 20%
Furniture (permanent) 50%

3.2.3.2 Manual Daylighting Compliance Method

This method can be used for demonstrating compliance with daylighting requirements
without simulation. Daylight extent factors (DEF) mentionedable 43 shall be used

for manually calculating percentage of above grade floor area meeting the UDI
requirement for 90% of the potential daylit time in a year.




Table3-3 Daylight Extent Factors (DEF) for Manuallg@ating Daylight Area

Shading Latitude Ll VLT <0.3 [ ¢ xndg
Type
North | South | East| West] North | South| East| West
No <15°N 24 |1 20 |13 06| 1.7 ] 22 [15] 0.8
. All
shading window
or PF <
0.4 types
Shadind All All 28 | 23 |15 11130 ] 25 [18] 15
with PF| Latitudejwindow
X nd types
without
light
shelf
Window

}’I‘"th*} 30| 25 18| 16| 35|30 |21 18
Shelf

spec

*To %_ualify agight, shelf the internal projection shall meet the requirements
itied under Exceptions to SHGC requirements in Talleasd Table-4.1

(&) To calculate the daylit area:

In a direction perpendicular to the fenestration, multiply daylight
extent factor (DER)y the head height of the fenestration or till an
opaque partition higher than head height of the fenestration,
whichever is less.

In the direction parallel to the fenestration, daylit area extends a
horizontal dimension equal to the width of the fenesiat plus
either 1 meter on each side of the aperture, or the distance to an
opaque partition, or onéialf the distance to an adjacent
fenestration, whichever is least.

For skylights, calculate the horizontal dimension in each direction
equal to the top apdure dimension in that direction plus either the
floor-to-ceiling height (H) for skylights, or 1.5 H for monitors, or H or
2H for the sawtooth configuration, or the distance to the nearest 1
meter or higher opaque partition, or orealf the distance to an
adjacent skylight or vertical glazing, whichever is least.

Glazed facades, with nezardinal orientation, shall be categorized
under a particular cardinal direction if its orientation is within +45
degrees of that cardinal direction.

Daylit area overlapFor overlapping daylit areas such as windows on
different orientation or in case of skylights the overlapping daylit
area shall be subtracted from the sum of daylit area.




(b) Documentation requirement:

I. A separate architectural plan shall be prepared veithdaylit areas
marked on the floor plans.

ii. A summary shall be provided showing compliance as per Tahle 4

3.2.4 Building Envelope Sealing

Following areas of the building envelope, of all except naturally ventilated buildings
spaces, shall be sealed, tlad, gasketed, or weathestripped:

(@)
(b)

(©)
(d)
()
(f)
(9)
(h)

Joints around fenestration, skylights, and doorframes

Openings between walls and foundations, and between walls and roof, and
wall panels

Openings at penetrations of utility services through roofs, walls, and floors
Site-built fenestration and doors

Building assemblies used as ducts or plenums

All other openings in the building envelope

Exhaust fans shall be fitted with a sealing device such aseasilig damper
Operable fenestration should be constructed to elimmair leakages from
fenestration frame and shutter frame




Note 3- 1 Daylight Extent Factor and Useful Daylight llluminance

Useful Daylight Illuminance (UDI) is defined as the annual occurrence

daylight between 100 lux to 2,000 lux on a work plane. This daylight is m
useful to occupants, glare free and when available, eliminates the need f
artificial lighting. Daylight exterfactor provides a ratio of window sizes to

floor area receiving UDI in accordance to window orientation

Calculating Useful Daylight Illuminance (UDI)
An office building located iRort Blair, Andaman & Nicobslandss pursuing ECBC compliance.
Table 41 lists the minimum daylight area requirements for compliance. The table specifies t
for office buildings minimum 40% of its floor area shall receive daylight in range af 2,000
lux for at least 90% ohe year.
This typical floor has a rectangular layout (33 m x 38 m) of 1,Z54isible light transmission
(VLT) of glazing in all orientations is 0.39. Windows have light shelves and external shading
RSOAOSa oAUGK t N22SOGA 2 yffebti@tioms B3.0mM.CO0 % ndnd | S
For compliance at least 502°1#0% of 1,254 /) of floor area shall fulfil the UDI requirements.
Daylit area should be indicated in floor plans submitted to code enforcement authorities. Design
guidelines on daylighting statad NBC (Part 8: Building Services, Section 1: Lighting and Natural
Ventilation, Subsection 4.2: Daylighting) should also be referred to achieve the ECBC, ECBC+, or
SuperECBC requirement. Compliance with 4.2.3 Daylight Requirements can be checked for
through two approaches.

(a) Analysis througtsoftware

If the whole building performance approach is used, compliance for daylighting requirements can
be checked by analysing the facade and floor plate design in an analytical software approved by
BEE (3.4). Thimage below, developed through an approved software, specifies the lux levels and
time-period of a year during which lighting levels would be available. With this information,
designers can check if the required minimum area as per 4.2.3 has the redaybght levels.

N3 N4 NS N6 N7 N8

EEETooons

-

UDI Analysis with a Daylighting Analysis Software




(b) Manualcalculationmethod

For projects adopting the prescriptive compliance approach, manual calculation method can
used for UDI compliance.

1.

(@)

(b)

From Table 4.3 determine traaylight extent factorDEFR for each orientation.
For a building located iRort Blair(latitude<mp RS3INBSA0I GAl
ndodp: AKFIRAY3I tC xndn FyR fAIKGI &K
3.5, in South = 3.0, in East = 2.1, antMest = 1.8. Head height is 3.0 m.

For fenestration clear of any opaqur

obstructions calculate daylit floor areAXB). B

A: In the direction perpendicular to the
fenestration, daylit area extends to head heigl
of the fenestration multiplied by the dayligh
extent factor (DEF) or distance till an opaqt
partition higher than head height of the
fenestration, whichever is less.

b
B: In the direction parallel to the fenestration W

daylit area extends a horizontal dimension equ...

to the width of the fenestration plus either one meten each side of the
aperture or the distance to an opaque partition, or enalf the distance to an
adjacent fenestration, whichever is least.

3. For overlapping daylit areas such as corner windows. Subtract the overlapping daylit area from
the sum of daylit area

L m

wi

w2

w3

sl

S3
Daylight area Overlapping Daylight area

UDI Analysis with manual calculations




As per the calculation816.5 ntof floor area will meet the UDI requirements during 90% of th
year. This i49.2 %of the total above grade floor area of 1,254.riThus, the building floor will

comply with UDI requirement. Following Tables shows calculated Daylight Area Meeting
Requrement.
Table 41-1 Manual calculation for Daylight Area Meeting UDI Requirement

Orientation ¢ NORTH, DEE.5, Fenestration Head Height3i

Area meeting

Window _
_ Fenestratiorl A=HXxDER . T'[ sb2 b the UDI
without opaque _ ;
_ Width W (m) (m) [ s ' [ i requirements=
obstructions
AxB (m?)
N7 2.0 10.5 4.0 42.0
N6 2.0 10.5 4.0 42.0
N2 2.0 10.5 4.0 42.0
_ _ A=Distancel . I'[ s b2 b| Areameeting
Window with ; ; ;
Fenestration| till parallel [[ s ' [ i the UDI
opaque : : . .
; Width W (m)| Obstruction| perpendicular | requirements =
obstructions .
(m) obstructions AxB (m?)
N1 2.0 10.5 0.3+2+0.3=2.6 27.3
N3 2.0 4.0 0.4+2+0.4=2.8 11.2
N4 2.0 4.0 0.4+2+0.4=2.8 11.2
N5 2.0 4.0 0.4+2+0.4=2.8 11.2
N8 15 10.5 0+1.5+1.0=2.5 26.3
Daylight area meeting UDI requirement 213.2

Orientation ¢ SOUTH, DEF; Fenestration Head Height3in

Window
without opaque

obstructions

Fenestration
Width W (m)

A= H x DEF (

.I'[sb2b
[s ' [

Area meeting th

UDI requiremen

AXB (m?2)




S1 1.2 6.2 1.0+1.2+1.0=3.3 20.1
S2 1.7 6.2 1.0+1.7+0.3=3.0 18.6
S3 21.0 9.0 1.0+21.0+1.0=24 216.0
Daylight area meeting UDI requirement 254.7

Orientation ¢ EAST, DEE1, Fenestration Head Height3im

; Area meeting th
Window ; _
; Fenestration . I'[ s b2 b|UDIrequiremen
without opaque A= H x DEF ( ;
; Width W (m) [s I [ =
obstructions
AxB (m?)
El 15 6.3 1.0+1.5+1.0=3.5 22.1
E5 55 6.3 1.0+5.5+1.0=7.5 47.3
Adjacent . I'[ s b2 b| Area meeting th
fenestration leg Fenestration [ s ' [ UDI requiremen
; A=H x DEF (1 ;
than two meter| Width W (m) distance to adjacel =
apart fenestration AxB (m?)
E2 2 6.3 1.0+2.0+0.2=3.2 20.2
E3 2 6.3 0.2+2+0.2=2.4 15.1
E4 2 6.3 0.2+2_1=3.2 20.2
Daylight area meeting UDI requirement 124.9

Orientation ¢ WEST, DEE.8, Fenestration Head Height3im

Area meeting th

Window
Fenestration . I'[ s b2 b|UDIrequiremen
without opaque A= H x DEF (
Width W (m) [s I [i =
obstructions
AXB (m?)
W3 2.0 54 1.0+2.0+1.0=4.0 21.6




W4 14 54 1.0+1.2+1.0=3.2 17.3
Window with . I'[ s b2 b| Area meeting th
opaque Fenestration [s I [ UDI requiremen
obstructions in | Width W (m)A: HIXDER( perpendicular =
daylit area obstructions AxB (m?)
W1 1.0 54 0.3+1+0.3=1.6 8.6
W2 1.0 54 0.3+1+0.3=1.6 8.6
Daylight area meeting UDI requirement 56.1
Overlapping area calculations
Window with overlap Area (m2)
Width (m) Depth (m)

areas
N4 and S1 3.3 3.3 10.9
S3 and E5 3.3 6.5 215

Overlapping daylight area (b) 324

Total Daylit area

ORIENTATION Daylight area (i)
NORTH 213.2
SOUTH 254.7
EAST 124.9
WEST 56.1
Total daylight area (a) 648.9
Total overlapping daylit area (b) 324
Total daylit area meeting UDI
requirement during 90% of the year-(a 016:5




3.3 Prescriptive Requirements
3.3.1Roof

Roofs shall comply with the maximum assembffattors inTable 44 through Table 4
6. The roof insulation shall be applied externally as part of structural slab and not a
part of false ceiling.

Table3-4 Roof Assembly fhactor (W/m2. K) Requirements for ECBC Compliant
Building

Warm andHumid

All building types, except below 0.33
School <10,000 A\GA 0.47
Hospitality > 10,000 FAGA 0.20

Table3-5 Roof Assembly factor (W/m2. K) Requirements for ECBC+ Compliant
Building

Warm and Humid

Hospitality,

Healthcare, 0.20
Assembly

Business,

Educational, 0.26

Shopping Complex




Table3-6 Roof Assembly factor (W/m2. K) Requirements for SuperECBC Building

Warm and Humid

All Building Types

0.20

3.3.1.1 Vegetated and Cool Roof

All roofs that are not covered by solar photovoltaic, or solar hot water, or any othe
renewable energy system, or utilities and services that render it unsuitable for the
purpose, shall be either cool roofs or vegetatedfs.

(@) For qualifying as a cool roof, roofs with slopes less than 20° shall have an
initial solar reflectance of no less than 0.70 and an initial emittance no less
than0.75. Solar reflectance shall be determined in accordance with ASTM
E90396 and emittarce shall be determined in accordance with ASTM E408

71 (RA1996).

(b) For qualifying as a vegetatedroof, roof areasshall be covered by living
vegetation of >50mm high.

3.3.2 Opaque External Wall

Opaque above grade external walls shall comply with the maximum assenfiatydus

in Table 47 through Table 49.

Table3-7 Opaque Assembly Maximumfaictor (W/m2.K) Requirements for an ECBC

compliant Building

Warm and Humid

All building types, except below 0.40
No Star Hotel <10,0009AGA 0.63
Business < 10,000°AGA 0.63

School < 10,000 ’iAGA

0.85




Table3-8 Opaque Assembly Maximumfaictor (W/m2.K) Requirements for ECBC+
Compliant Building

Warm and Humid

All building types, except below 0.34
No Star Hotel <10,0009AGA 0.44
Business <10,0009AGA 0.44
School <10,000 FAGA 0.63

Table3-9 Opaque Assembly Maximumfalctor (W/m2.K) Requirements for SuperECBC

Building

Warm and Humid

All Building Types

0.22

Exceptions to 8.3.1.1:Opaque external walls of an unconditioned building of No Star
Hotel, Healthcare, and School categories in Warm and Humid climatic zones, shall have
a maximum assembly-factor of 0.8 W/ni.K.

3.3.3 Vertical Fenestration

For all climatic zones, verticakrfestration compliance requirements for all three
incremental energy efficiency levels, i.e. ECBC, ECBC+, and SuperECBC, shall comply with

the following:

(@ Maximum allowable Window Wall Ratio (WWR) is 40% (applicable to
buildings showing compliance using threscriptive Method, including
BuildingEnvelope Tradeff Method)

(b) Minimum allowable Visual Light Transmittance (VLT) is 0.27.

(c) Assembly Hactor includes both frame and glass area weightefhdiors
(d) Assembly SHGC includes both frame and glass area wetighté C




Vertical fenestration shall comply with the maximum Solar Heat Gain Coefficient (SH
and Ufactor requirements ofrable 410. Vertical fenestration on nowardinal direction,

shall be categorized under a particutardinal direction if its orientation is within + 45°
of that cardinal direction.

Table3-10 Vertical Fenestration Assemblyfactor and SHGC requirements for ECBC

Buildings

Warm and Humid

Maximum Ufactor (W/m?2.K) 3.00
Maximum SHGC Nexorth 0.27
Maximum SHGC North for latitude < 15°N 0.27

* See Appendix A for default values of unrated fenestration

Table3-11 Vertical Fenestration 4actor and SHGC Requirements for ECBC+ buildings

and SuperECBC buildings

Warm and Humid

Maximum Ufactor (W/m2.K)

2.20

Maximum SHGC NeNorth

0.25

Maximum SHGC North for latitude < 15°N

0.25




Exceptions to SHGC requirementsTiable 410 and Table 411:

(@) For fenestration with a permanent external projection, including but not limite

to overhangs, side fins, box framesrandah balcony, and fixed canopies that
provide permanent shading to the fenestration, the equivalent SHGC for t
proposed shaded fenestration may be determined as less than or equal to t
SHGC requirements dfable4-10 and Table 411. Equivalent SHGC shall be
calculated by following the steps listed below:

i. Projection factor (PF) for the external permanent projection, shall be
calculated as per the applicable shading type liste®i2.g he range of
projection factor for using the Shading Equivalent Factor (SEFPis p K
OFX MItenSEF is applicable for both side fins shading only other than
the overhangs. The projection factor shall be calculated for both side
fins and the lower projection factor of each fin shall be considered.
Other shading devices shall be modelled through the Whole Building
Performance Method i89.

ii. A shaded vertical fenestration on a noardinal direction, Isall be
categorized either under a particular cardinal direction or a primary
inter-cardinal direction if its orientation is within the range of +22.5
degrees of the cardinal or primary interardinaldirection.

iii. Any surrounding mamade or natural sunlighobstructers shall be
considered as a permanent shadioigPF equal to 0.4 if

1 The distance between the vertical fenestration of the
building, for which compliance is shown, and surrounding
man-made or natural sunlight obstructers is less than or
equal totwice the height of the surrounding mamade or
natural sunlight obstructers; and

1 The surrounding mamade or natural sunlight obstructers
shade the facade for at least 80% of the total time that the
facade is exposed to direct sun light on a summettisels
Compliance shall be shown using a sun path analysis for
summer solstice for the vertical fenestration.

iv. An equivalent SHGC is calculated by dividing the SHGC of the unshaded
fenestration product with a Shading Equivalent Factor (SEF). SEF shall be
determined for each orientation and shading device type.

v. The maximum allowable SHGC is calculated by multiplying the
prescriptive SHGC requirement for respective compliance level from
Table 410 and Table41 with the SEF




Table3-12 Shading Equivalent Factors for Latitudes less than 15 °N

ShadingequivalentFactorg SEFjor latitudeslessthanm fNe

0.25] 1.38] 1.33[ 1.30] 1.34] 1.42] 1.41] 1.37| 1.42
0.3| 1.44| 142| 1.35| 1.42| 1.49| 1.46| 1.41| 152
0.35| 150 1.50] 1.42| 150 1.57| 1.52| 1.47| 1.63
0.4| 156| 1.59| 1.50| 1.59| 1.66| 1.59| 1.54| 1.73
0.45| 1.61| 1.67| 159| 1.69| 1.76] 1.67| 1.61| 1.84
2 05| 1.67| 1.76] 1.68| 1.80| 1.87| 1.75| 1.70] 1.94
L 055 1.72| 1.85| 1.79| 1.90| 1.98] 1.85| 1.80| 2.05
> 0.6| 1.77| 1.94] 1.89] 2.02| 2.09| 1.94] 1.89| 2.15
g 0.65| 1.82| 2.02| 1.99| 2.13| 2.20] 2.04] 2.00| 2.25
3 0.7| 1.86] 2.11| 2.08] 2.24| 2.31| 2.15| 2.10| 2.36
o) 0.75| 1.90] 2.19| 2.17| 2.35| 2.42| 225| 2.21| 2.46
0.8| 1.94| 2.28| 2.25| 2.46| 2.53| 2.35| 2.31| 255
0.85| 1.98] 2.36] 2.31| 2.56| 2.64| 2.45| 2.42| 2.65
0.9| 2.02| 2.44| 2.35| 2.66| 2.74| 254| 252| 2.74
0.95| 2.05| 251| 2.38] 2.75| 2.84] 2.63| 2.61| 2.83
XM 2.08] 258 2.38] 2.83] 2.93| 2.71] 2.70] 2.091
0.25| 1.15| 1.19| 1.09] 1.20] 1.17| 1.08] 1.04] 1.18
0.3| 1.17| 1.23] 1.07| 1.24| 1.22| 1.12| 1.08] 1.21
0.35] 1.20] 1.28] 1.07| 1.29] 1.26] 1.16] 1.12| 1.25
0.4| 1.22| 1.32| 1.07| 1.33| 1.30| 1.19] 1.17| 1.29
0.45| 1.24| 1.37| 1.09| 1.38] 1.33] 1.23| 1.21| 1.32
05| 1.26] 1.42| 1.12| 1.42| 1.37| 1.28] 1.25] 1.35
2 [ 055 1.28] 1.46] 1.15| 1.46] 1.40| 1.32| 1.29| 1.39
g 0.6| 1.30] 1.51| 1.18] 1.50| 1.43| 1.36| 1.33| 1.42
3 0.65| 1.32| 155| 1.22| 155| 1.46] 1.40| 1.37| 1.45
o 0.7| 1.33] 1.60] 1.26] 1.59| 1.48| 1.43| 1.40| 1.48
0.75| 1.35| 1.64] 1.29| 1.62| 151| 1.47| 1.44| 1.50
0.8] 1.37| 1.67] 1.32| 1.66] 1.53| 1.51| 1.47| 153
0.85| 1.38| 1.71| 1.35| 1.70| 1.55| 1.54| 151| 156
09| 139| 1.74| 1.37| 1.73| 157 1.56| 154| 158
0.95| 1.40| 1.77| 1.38| 1.77| 1.59| 159| 156| 161
Wwm 141 1.79| 1.38| 1.80| 161| 161| 159| 1.63
0.25| 1.17| 1.10| 1.06| 1.10| 1.15| 1.14| 1.16| 1.16
03| 120 112 111 112 1.18| 1.18| 1.21| 1.19
2 0.35| 1.23| 1.13| 1.16| 1.14| 121 1.20| 1.25| 1.22
L 04| 126 1.15| 1.20| 1.15| 1.24| 1.23| 1.29| 1.25
S 0.45| 1.28| 1.16| 1.23| 1.17| 1.27| 1.25| 1.31| 1.28
» 05| 1.30| 1.18| 1.25| 1.19| 1.30| 1.27| 1.34| 1.30
055 1.32| 1.19| 1.27| 1.20| 1.33| 1.29| 1.36| 1.33

06| 1.34| 1.20| 1.29| 1.22| 1.36| 1.31| 1.37




065/ 136] 121| 130] 123| 138| 134| 1.38| 1.38
07| 138| 122| 131| 124| 141 136| 140 140
075 140 | 123| 133] 126| 143 | 138| 141 | 142
08| 142 | 1.24| 134 | 127| 146| 141 | 143| 144
085 143 | 125| 135| 128 148 | 144 | 145| 147
09| 145| 1.26| 137 1.29| 150| 147 | 1.47| 1.49
095 146 | 127| 139] 131 152| 150| 150| 151
XM 147] 128 142| 132] 153| 154 ] 153| 1.53

(b) Vertical fenestration, located such that its bottom is more than 2.2 m above t
level of the floor, is exempt from the SHGC requirements in Talbeahd Table
4-11, if the following conditions are complied with:

i. The Total Effective Aperture (WWR X \fbiT}he elevation is less than
0.25, including all fenestration areas more than 1.0 meter above the
floor level; and,

ii. Aninterior light shelf is provided at the bottom of this fenestration area,
with a projection factor on interior side not less than:

a. 1.0for EW, SESW NE,andNW orientations
b. 0.50 for S orientation, and
c. 0.35 for N orientation when latitude is less than 15°N.




Note 3-2 Equivalent SHGC and Projection Factor

A 5,400 ritwo story office building ifPort Blair, Andaman & Nicobar
Islands is trying to achieve ECBC level compliance. It has a

rectangular layout (90 m x 30 m) with floor to floor height of 4.0 m

and floor area is evenly distributed over the two floors.

Windows ae either east or west facing and equally distributed on the
two floors. The windows are all 1.85m in length and 2.165 m in height
with an overhang of 0.85 m. Sill level is 1.385 m above floor level. The
overall glazing area is 384m

SHGC of the glazing the East/West Fenestration is 0.30; area weighte#ddtor is 3.0
W/m?K. VLT of the glazing in all orientation is 0.5. Will the vertical fenestration comply with

the ECBC through prescriptive approach?
Solution:

Table 410 and &.3.3lists the Ufactor, SHGC and VLT requirements for vertical fenestration

for ECBC compliant buildings. The building is locateBort Blair(Latitude: 11°62Q b X
Longitude:92°72Q9 0 = ¢ KA OK Waknf & hamiddelfriats. N fillfid Brescriptive
NEBIljdZANBYSy das 2AyR2¢ (2 27HAI 2N Bl 2O yPROYE [ § |
0.27.

Total Floor area = 5400°m

Total wall area = 2 x (2x ((90m x 4m) + (30m x 4m))) = 1,920tal Fenestration area = 384
2
m

Window to Wall Ratio (WWR) = 384/1,920 = 20%

As per the calculations, the building has a WWR of 20%, thus complying with the
requirement for WWR. The-tactor is also equal to 3.0 WAK. Similarly, the VLT is 0.45,
which is greater than the minimum speeifl value of 0.27, thus complying with thefattor

and VLT requirement.

Equivalent SHGC Calculation

The window SHGC is 0.3 which is not meet the prescriptive requiremenalmé 410

However, the windows have an overhangdd85 m.



As the windows have an overhang, this case will fall under the exception, and the equivale
SHGC value will be calculated by dividing fenestration SHGC by Shading Equivalent Fa
(SEF).

For projection factor (PF) 0.34, the SEF for east, antd avedaken fromTable 413, as the
latitude islesseri Ky mMpge b @

SEF for east for PF = 0.3 (as worst case) = 1.26

Therefore, equivalent SH&= 0.3 + 1.296 = 0.24, hence the vertical fenestration on th
east facade will comply as per prescriptive approach, as the equivalent SHGC is less tha

maximum allowed.
Similarly, for the west facade:
SEF for east for PF = 0.3 (as worst case) = 1.27

Therebre, equivalent SHGsst = 0.3 + 1.27 = 0.24, hence the vertical fenestration on the
west facade will comply as per prescriptive approach, as the equivalent SHGC is less than

maximum allowed.

¢0.075m

I 0.375nL
Bottom of

Overhanc

4m

V=2.165+0.3" Vertical

Fenestratiol

PFE = HIV v WindowsSill

Level
PF = 0.34 L




Exceptions to factor requirements in Table-40 and Table 4.1:

Vertical fenestration orall unconditioned buildings or unconditionegpaces may have
a maximum factor of 5 W/nt.K provided they comply with all conditions mentioned
in Table 413.

Table3-13 U-factor (W/m2.K) Exemption Requirements for Shadaiidg

Buildin Climat MERIIT oo
Tvpe 9 Zolrr]réae Orientation Effective VLT PF
yp SHGC
Unconditioned Non-North for all
buildings or Al latitudes and
unconditioned except North for latitude 0.27 0.27 2040
cold o
spaces <15°N

3.3.4 Skylights

Skylights shall comply with the maximurffagtor and maximum SHGC requirements of

Table 414. Skylight roof ratio (SRR), defined as the ratio of the total skylight area of the
roof, measured to the outside of the frame, toelyross exterior roof area, is limited to

a maximum of 5% for ECBC Building, ECBC+ Building, and SuperECBC Building, when
using the Prescriptive Method for compliance.

Table3-14 Skylight Wactor (W/m2.Kand SHGC Requirements

Climate Maximum Ufactor Maximum SHGC
All climatic zones 4.25 0.35

Exception to 8.3.4 Skylights in temporary roof coverings or awnings over
unconditioned spaces.

3.3.5 Building Envelope Trad®ff Method

Thebuildingenvelopecomplieswith the codeif the EnvelopePerformancd-actor(EPFdf the
ProposedBuildingis lessthan the EPF othe StandardBuilding,where the StandardBuilding
exactlycomplieswith the prescriptive requirementsf building envelopeThismethod shalhot

be usedor buildings with WWR > 40%radeoff isnot permitted for skylights Skylights
shallmeetrequirementsof 4.3.4.The envelope performance factor shall be calculated
using the following equations.




Equation 4.1:EPFota=EPRRoot+ EPRvai + EPFenest

EPFRoo= CrooB  Yiz 0 i
EPRvai= CwalB  7Yiz 0 i

PFFenest: QFenest, NortB TYL,)Z b 0"‘ CZFenest, nortIB b l:)
+ G.Fenest. SoutB TYl')z b 0+ QFenest, soutB b U
+ Grenes,£aB  "Y0Z O 0+ Grenest, EaB 0V
+Grenest, wed  Y0OZ O U+ Grenest, wed 00
EPRoor Envelopeperformancefactor for roofs. Other subscriptsinclude walls and
fenestration.
A, Au Theareaof aspecifienvelopecomponenteferencedbythe subscript's” or for
windowsthe subscriptw".
SHGE Thesolarheatgaincoefficientfor windows(w).
SER Amultiplier for the windowSHGC that depends the projectionfactorof an
overhangr sidefin.
Us ThelHactorfor the envelopecomponentreferencedbythe subscript's”.
GRoof Acoefficientfor the "Roof"clasf construction.
Guall Acoefficientfor the "Wall".
Girenes Acoefficientfor the "Fenestratiori-factor".
Gorenes Acoefficientfor the "FenestratiorBHGC".

Values of "C" are taken froifiable 415 for each class of construction.




Table3-15 Envelope Performance Factor Coefficiepi/arm and Humid Climate

Daytime Business . o
. S 24-hour Business, Hospitality,
SellieEiiofel, Snepallie Health Care, Assembly
Complex
CU-factor C&HGC c:U-factor CSHGC
Walls 24.5 - 51.2 -
Roofs 40.1 - 76.1 -
North Windows 20.7 230.7 43.6 401.5
South Windows 20.1 347.1 43.9 546.4
East Windows 19.0 301.8 41.1 490.6
West Windows 18.7 303.1 40.5 483.5

3.3.5.1.1 Standard Building EPF Calculation
EPF of the Standard Building shall be calculated as follows:

a) The Standard Building shall have the same building floor area, gross wall area
and gross roof area as the Proposed Building. For migedbuilding the
space distribution between different typologies shall be the same as the
Proposed Design.

b) The Ufactor of each envelope component shall be equal to the criteria from
84for each class afonstruction.

c) The SHGC of each window shall be equal to the criteria§m:3.3.

d) Shadingdevices shall not be considered for calculation EPF for Standard
Building. (i.e SEF=1)




Note 3-3 Building Envelope Trad#f Method

Application of Building Envelope Traeaf method

A 1,000 i single story daytime use office building Port Blair,
Andaman & Nicobar Islands trying to achieve ECBC level compliance
Each side has a band of windows, without shading. The materials for t
envelope have already been selected, prior to opting faZBE
compliance. Their thermal properties are: roof assemblyw&lue= 0.4
W/m2.K, external wall assemblyvalue = 0.25 W/m2.K, glazing SHGC
0.25, VLT = 0.27, area weighted/dlue for glazing = 1.8 W/m2.K.

Dimensions of the building envelope are asdas:

40 m

According to Table 11, Appendix B, Ahmedabad falls under the hot and dry climate zone. To
prove compliance through the prescriptive approach, U values, and SHGC must comply with
requirements listed infable4-4, Table 47, Table 410 and VLT and window to wall ratio with
requirements in 8.3.3for a daytime use building in thearm and humidtlimate zone. The table
below lists thermal properties of the building envelope components and the corresponding
prescriptive requirements for ECBC complaint buildings.

Table 43-1 Prescriptive Requirements and Proposed Thermal Properties

Prescriptive Uactor Proposed factor | Area (nf)
(W/m2.K) (W/m2.K)

Wall I¢ North, 0.63 0.25 150
South
Wall Z; East, West 0.63 0.25 240
Roof 0.33 0.4 1000

U- SHGC | VLT U-factor | SHGC| VLT

factor
Window¢ South 3 0.5 0.27 1.8 0.25 | 0.27 30
Windowc¢ North 3 0.27 0.27 1.8 0.25 | 0.27 30
Window-East 3 0.27 0.27 1.8 0.25 | 0.27 48
WindowWest 3 0.27 0.27 1.8 0.25 | 0.27




84.3.3requires the WWR to be less than 40%. This condition is fulfilled in the propos
buildings as can be seen in the calculations below.

Total Fenestration Aregrn, soun= 2 X (25m x 1.2m) = 60°m

Wall Areavortn, south= 2 X (25m x 3m) = 150°m

Total Fenestration Aregst wes= 2 X (40m x 1.2m) = 96m

Total Wall Are@ast wes= 2 X (40m x 3m) = 240°m

Total Fenestration Area = 156 T otal Wall Area = 390%n

WWR = 156/390= 0.4.

U-value of the roof of the proposed building, at 0.4 W/m2.K does not fulfil prescriptive
requirements.

Hence, this building will not be compliant if the prescriptive approach is followed. The
compliance in prescriptive approach can also be demonstrdtezligh building

envelope tradeoff.

Compliance through Building Envelope Trad# method

Envelope performance factor (EPF) for the Standard Building and Proposed Building
must be compared. As per the Building Envelope THtlenethod, the envelope
performance factor (EPF) shall be calculated using the following equations:

Equation 11.1, EPFotal= EPRoof+ EPWall + EPFenest

Where,

EPFroot= CROOfB.v TVY=Y
EPRvai = Cwa, By T+ V=1V

. . neéeAl
EPFRenest G Fenest, NortrB;;. = 2 = 0+ G Fenest ,NortIB./;;. W
T n Ae
- . NEeNAT
+G Fenest, SOUIB(;"= T - z=u+G Fenest, Southa AE =
.. . NEEAT
+G Fenest, Eaﬁq;u T - =0+ G Fenest, Eaﬁ;-; WY = i
neéé¢nl

+ G Fenest, WeJB:; T 2 = 2+ G penest, WesB:»;;




Standard Building EPF will be derived froffattors, SHGCs and VLTs of walls, roofs a
fenestration, from Table-4, Table 47, Table 410and 84.3.3for a daytime use building
in thewarm and humictlimate zone. Values of C are from daytime use Office building
warm and humictlimatic zone foeach class of construction from Tabld3

Since, there is no shadifgr the windows,-SER will not be considered.

Step 1: Calculation of ERRBposed uildingfOmM actual envelope properties

EPFRoof, Actua= Croof B Yio i
=40.1x0.4x 1,000 =16,040

EPRual, actia= Cwvar, B 7Yi0 i
= (24.5 x 0.25 390) = 2,388.75

EPFenest= EPEenest, Northt EPlF—enest, Southt EPEenest, East EPEenest, West

EPFenes= GrenesB YOO 0+ GrenesB 00

Hence,

EPFeenest, Nort= 20.7 X 1.8 X 30 + 230.7 x 0.25 x 30H 7.8 + 1,730.5 = 2,848.05
EPFrenest, soutr20.10 X 1.8 x 30 + 347.1 x 0.25 x 30 = 1,085.4 + 2,603.25 = 3,688.65
EPFeenest East 19.0 X 1.8 x 48 + 301.8 X 0.25 x 48 = 1,641.6 + 3,621.6 = 5,263.2
EPFeenest, west 18.7 X 1.8 x 48 + 303.1 x 0.258=#41,615.68 + 3,637.2 = 5,252.88




Therefore,

EPFrenest=17,052.78
EPFeroposed 16,040 + 2,388.75 + 17,052.78 = 35,481.53

Step 2: Calculating ERBndard buildingfrom prescriptive envelope requirements

EPFRoof, actua= CrootB 7Yib i
=40.1 x 0.33 x 1000 = 13,233

EPENaII, actual= Cwan B 7Yib i

=(24.5 x 0.63 x 390) = 6,019.65

EPFFenestz EPEenest, Norttit EPEenest. Southt EPEenest, East EPEeneSt, West

Now,

EPFeenest, Nort= 20.7 X 3.0 x 30 + 230.7 x 0.5 x=30,863.0 + 3,460.5 = 5,323.5
EPFenest, sourr 20.1 x 3.0 x 30 + 347.1 x 0.27 x 30 = 1,809.0 + 2,811.51 = 4,620.51
EPFenest, east 19.0 x 3.0 x 48 + 301.8 x 0.27 x 48 = 2,736.0 + 3,911.33=6,647.33
EPFenest, west 18.7 X 3.0 x 48 + 303.1 x 0.27 x 48 = 2,692.8 + 3,928.18 = 6,620.98

Therefore, EPFenes= 23,212.31

EPRaseiine= 13,233 + 6,019.65 + 23,212.31 = 42,464.96

SinceEPFeaseine  9plopbeed therefore the building is compliant with ECBdlding

envelope requirements.




4 Comfort Systems and Controls
4.1 General

All heating, ventilation, air conditioning equipment and systems, and their controls sh
comply with the mandatory provisions o6& and the prescriptive criteria of5g3 for
the respective building energy efficiency leviel.case alternative compliance path of
Total System Efficiency or Low Energy Systems is used fqliaooe, respective
requirements of 85.3.12 or 85.3.13 and relevant criteria of 5.3 shall be met with

4.2 Mandatory Requirements
4.2.1 Ventilation

(@) All habitable spaces shall be ventilated with outdoor air in accordance wi
the requirements of §.2.1and guidelines specified in the National Building
Code 2016 (Part 8: Building Services, Section 1: Lighting and Nat
Ventilation, Subsection 5: Ventilation).

(b) Ventilated spaces shall be provided with outdoor air using one of th
following:

i. Natural ventilation
i. Mechanical ventilation

5.2.1.1 Natural Ventilation Design Requirements

Naturally ventilated buildings or spaces in mixadde ventilated buildings shall:

(@) Comply with guidelines provided for natural ventilation in NBC.

(b) Have minimunBEE 3star rated ceiling fans, if provided with ceiling fans.

(c) Have exhaust fans complying with minimum efficiency requirements of fans
in 85.3,if provided.

5.2.1.2Mechanical Ventilation Air Quantity Design Requirements

Buidings that are ventilated using a mechanical ventilation system or spaces in-mixed
mode ventilated buildings that are ventilated with a mechanical system, either
completely or in conjunction with natural ventilation systems, shall:

(@) Install mechanical veilétion systems that provide outdoor air change rate
as per NBC.

(b) Have a ventilation system controlled by CO sensors for basement carpark
spaces with total carpark spaces greater than 600 m2




5.2.1.3 Demand Control Ventilation

Mechanical ventilatiorsystems shall have demand control ventilation if they provid
outdoor air greater than 1,500 liters per second, to a space greater than?5With
occupant density exceeding 40 people per 1G0fithe space and are served by one or
more of the following gstems:

(@) An air side economizer
(b) Automatic outdoor modulating control of the outdoor air damper

Exceptions to 85.2.1.3: Following shall be exempt from installing demand control
ventilation systems:

(@) Classrooms in Schools, aahters category under Business

(b) Spaces that have processes or operations that generate dust, fumes, mi
vapors, or gases and are provided with exhaust ventilation, such as ind
operation of internal combustion engines or areas designated for unvent
food service preparation, or beauty salons

(c) Systems with exhaust air energy recovering system

4.2.2 Minimum Space Conditioning Equipment Efficiencies

4.2.2.1 Chillers

a) Chillers shall meet or exceed the minimum efficiency requirements presented
in Table 51 through Table 52 under ANSI/ AHRI 550/ 590 conditions.

b) The application of aicooled chiller is allowed in all buildings with cooling load
less than 530 kW. For buildings with cooling load equal to or grélaser 530
kW, the number of aicooled chillersshall be restricted to 33% of the total
installed chilled water capacity unless the authority having jurisdiction
mandates the application of air cooled chillers.

c) Minimum efficiency requirements under BEE relards and Labeling Program
for chillers shall take precedence over the minimum requirements presented in
Tableés-1 through Table 52.

d) To show compliance to ECBCinimum requirement of both COP and IPLV
requirement of ECBC Building shall be met. To show compliance with ECBC+
Building and SuperECBC Building, minimum requirement of either COP or IPLV
of respective efficiency level shall be met.




Table4-1 Minimum Energy Efficiency Requirements for water cooled Chillers

Chiller Capacity (kWr) COP IPLV
<260 4.7 5.8
XHCN 3 fFpon 4.9 5.9
Xpon 3fMZInpn 5.4 6.5
XMZnpn SfFMZpyn 5.8 6.8
XMZpyn 6.3 7.0
Table4-2 Minimum Energy Efficiency Requirements for air cooled Chillers
Chiller Capacity (kWr) COP IPLV
<260 2.8 3.5
XHCN 3.0 3.7

4.2.2.2 Unitary, Split, Packaged AfConditioners

Unitary airconditioners shall meet or exceed th#iciency requirements given in Table
53through Table ® 2 Ay R2¢ FyR aLXAd AN O2yRA
star Labeling program. EER shall be as per IS 8148 for all unitary, split, packaged air
conditioners greater than 10kWr.

Table4-3 Minimum Requirements for Unitary, Split, Packaged Air Conditioners in ECBC
Building

Cooling Capacity (kwr) | Water Cooled Air Cooled
X mndp NA BEE 3 Star
>10.5 3.3 EER 2.8 EER

4.2.2.3 Variable Refrigerant Flow

Variable Refrigerant Flow (VRF) systems shall meet or exceed the efficiency
requirements specified imable 56 as per the ANSI/AHRI Standard 1230 while the Indian
Standard on VRF is being developed. BEE Standards and ¢.abeglimements for VRF
shall take precedence over the current minimum requirement.




Table4-4 Minimum Efficiency Requirements for VRF Air conditioners for ECBC
Building*

For Heating or cooling or both

Type Size category EER IEER
(KWr)
VRF Air <40 3.28 4.36
Conditioners, A '>="20and<70 | 3.26 4.34
cooled
>=70 3.02 4.07

* The revised EER and IEER values as per Indian Standard for VRF correspon
values in this table will supersede as and whienrevised standards are published

4.2.2.4 Air Conditioning and Condensing Units Serving Computer Rooms

Air conditioning and condensing units serving computer rooms shall meet or exceed
energy efficiency requirements listed Tiable 57.

Table4-5 Minimum Efficiency Requirements for Computer Room Air Conditioners.

Equipment type Net Sensible Cooling Minimum SCOR27
Capacity *
Down flow Up flow
All types of computer| All capacity 2.5 2.5
room ACs Air/ Water/
Glycol

a. Net Sensible cooling capacity = Total gross cooling capaletgnt cooling
capacityc Fan power

b. Sensible Coefficient of Performance (SQ@P: A ratio calculated by dividing th
net sensible coolingapacity in watts by the total power input in watts (excludi
Reheater and dehumidifier) at conditions defined in ASHRAE Standaf20127
Method of Testing for Rating Computer and Data Processing Room Unita
Conditioners)




5.2.2.5Boilers

Gas and oifired boilers shall meet or exceed the minimum efficiency requirement
specified in Table-b.
Table4-6 Minimum Efficiency Requirements Oil and Gas fired Boilers for ECBC build

Equipment Type | Sub category Size category Minimum FUE

Boilers, Hot Water | Gas or ail fired All capacity 80%

FUEg Fuel utilization efficiency
4.2.3 Controls

To comply with the Code, buildings shall meet the requirements ©£.8.1
through&.2.3.5.

4.2.3.1 Time clock

Mechanical cooling and heating systems in Universities and Training Institutions of
sizes and all Shopping Complexes with built up area greater than 20,08Bathbe
controlled by timeclocks that:

(a) Canstart and stop the system under different schedules for three different
daytypes per week,

(b) Are capable of retaining programming and time setting during loss of power
for a period of at least 10 hours, and

(c) Include an accessible manual override that alléeveporary operation of the
system for up to 2 hours.

Exceptions to §.2.3.1:

(@) Cooling systems less than 17.5 kWr
(b) Heating systems less than 5.0 kWr
(c) Unitary systems of all capacities

4.2.3.2 Temperature Controls

Mechanical heating andooling equipment in all buildings shall be installed with
controls to manage the temperature inside the conditioned zones. Each floor or a
building block shall be installed with at least one control to manage the temperature.




These controls should mette following requirements:

(&) Where a unit provides both heating and cooling, controls shall be capable
providing a temperature dead band of 3.0°C within which the supply of heati
and cooling energy to the zone is shut off or reduced to a minimum.

(b) Whereseparate heating and cooling equipment serve the same temperatur,
zone, temperature controls shall be interlocked to prevent simultaneou
heating and cooling.

(c) Separate thermostat control shall be installed in each

i.  guest room of Resort and Star Hotel,

i. roomless than 30 rhin Business,

ii. air-conditioned class room, lecture room, and computer room o
Educational,

iv. in-patient and outpatient room of Healthcare

4.2.3.3 Occupancy Controls

Occupancy controls shall be installed to-eleergize or to throttle to minimum the
ventilation and/or air conditioning systems when there are no occupants in:

(@) Each guest room in a Resort and Star Hotel

(b) Each public toilet in a Star Hotel or Business with built up area more tha
20,000 nt

(c) Each conference and meeting room in a Star Hotelsirigss

(d) Each room of size more than 3¢ im Educational buildings

4.2.3.4 Fan Controls

Cooling towers in buildings with built up area greater than 20,060stmall have fan
controls based on wet bulb logic, with either:

(&) Two speed motors, pony motors, or variaBjgeed drives controlling the fans,
or

(b) Controls capable of reducing the fan speed to at least two third of installed fan
power

4.2.3.5 Dampers

All air supply and exhaust equipment, having a Variable Frequency Drive (VFD), shall
have dampers that automatically clogpon:

(@ Fan shutdown, or,
(b) When spaces served are not in use
(c) Back draft gravity damper is acceptable in the system with design outdoor air




of the system is less than 150 liters per second in all climatic zones except
climate, provided backdraft dampefsr ventilation air intakes are protected
from direct exposure to wind.

(d) Dampers are not required in ventilation or exhaust systems serving natura
conditioned spaces.

(e) Dampers are not required in exhaust systems serving kitchen exhaust hoo

4.2.4 Piping and Dctwork
4.2.4.1 Pipinglnsulation

Piping for heating, space conditioning, and service hot water systems shall meet
insulation requirements listed ifable 57 through Table 59. Insulation exposeda
weather shall be protected bgluminumsheet metal, painted canvas, or plastic cover.
Cellular foam insulation shall be protected as above or be painted with water retard
paint.

Exceptions to $.2.4.1.

(@) Reduction in insulation R value by 0.2 (compared to valu&éalie 57, Table
5-8 andTable 59) to a minimum insulation level of®4 shall be permitted
for any pipe located in partition within a conditioned space or buried.
(b) Insulation R value shall be increased by 0.2 over and above the requirement
stated inTable5-7 through Table 8 for any pipe located in a partition outside
a building with direct exposure to weather.

Table4-7 Insulation Requirements for Pipes in ECBC Building

Pipe sizgmm)
Operating Temperature (°C) <40 \ X N
Insulation R value (rhK/W)

Heating System

>94°CGand>XXM H m c / 0.9 1.2
>60°CGandXdn c / 0.7 0.7
>40°CGand>Xc nc / 0.4 0.7
Cooling System

>4.5°Gand>XXm p ¢ / 0.4 0.7
<45°C 0.9 1.2
Refrigerant Piping (Split Systems)

>4.5°Gand>Xm p ¢ / 0.4 0.7
<4.5°C 0.9 1.2




Table4-8 Insulation Requirements for Pipes in ECBC+ Building

Operating Temperature (°C)

Pipe size (mm)

<40

\ X NN

Insulation R value (FK/W)

Heating System

>94°CGand>X XM H m c / 11 1.3
>60°Cand>XXcn c / 0.8 0.8
>40°CandXXc n c / 0.5 0.9
Cooling System

>4.5°Gand>Xm p ¢ / 0.5 0.9
<4.5°C 1.1 1.3
Refrigerant Piping (Split Systems)

>4.5°Gand>XXm p ¢ / 0.5 0.9
<4.5°C 1.1 1.3

Table4-9 Insulation Requirements for Pipes in SuperECBC Buildings

Operating Temperature (°C)

Pipe size (mm)

<40

X non

Insulation R value (rmK/W)

Heating System

>94°Gand>XXM H mc / 15 15
>60°Cand>XXcn c / 1.0 1.3
>40°CandXc n c / 0.7 1.1
Cooling System

>4.5°Gand>XXm p ¢ / 0.7 1.2
<4.5°C 15 15
Refrigerant Piping (Split Systems)

>4.5°Gand>Xm p ¢ / 0.4 0.7
<4.5°C 15 15




4.2.4.2 Ductwork and Plenuninsulation

Ductwork and plenum shall be insulated in accordance Wéhle5-10.

Table4-10 Ductwork Insulation (R value in’nK/W) Requirements

Duct Location Supply ducts Return ducts
Exterior R-1.4 R-0.6
Unconditioned Space | R-0.6 None
Buried R-0.6 None

4.2.5 System Balancing
4.2.5.1 General

System balancing shall be done for systems serving zones with a total conditioned
exceeding 500 fn

4.2.5.2 Air SystemBalancing

Air systems shall be balanced in a manner to first minimize throttling losses; then,
fans with fan system power greatéhan 0.75 kW, fan speed shall be adjusted to meet
design flow conditions.

4.2.5.3 Hydronic SystenBalancing

Hydronic systems shall be proportionately balanced in a manner to first minimize
throttling losses, then the pump impeller shall bémmed, or pump speedshall be
adjusted to meet design flow conditions.

4.2.6 Condensers

4.2.6.1 Condenseitocations

Condensers shall be located such that the heat sink is free of interference from heat
discharge by devices located in adjoining spaces, and do not interfere with other such
systems installed nearby.

4.2.7 Service Water Heating
4.2.7.1 Solar WaterHeating

Hospitality and Healthcare in all climate zones and all buildings in cold climate zone with
a hot water system, shall have solar water heating equipment installed to provide for:

a) atleast20%of the total hot water designcapacityif abovegradefloor areaof



the building is less than 20,006
b) atleast40%of the total hot water designcapacityif abovegradefloor areaof
the building is greater than or equal to 20,000

Exception to &.2.7.1:Systems that use heat recovery to provide the hot water capacit
required as per the building type and size.

4.2.7.2 Heating EquipmengEfficiency

Service water heating equipment shall meet or exceed the performance and rmmnim
efficiency requirements presented in available Indian Standards

a) Solar water heater shall meet the performance/ minimum efficielewel
mentioned in IS 13129 P4&?2)
b) Gas Instantaneous water heaters shall meet the performance/minimu
efficiency levelmentioned in IS 15558 with above 80% Fuel utilizatio
efficiency.

c) Electric water heater shall meet the performance/ minimum efficiency lev
mentioned in IS 2082.

d) For evacuated tube collector the storage tanks shall meet the IS 16542:201
tubes shall meet IS 16543:2016 and IS 16544:2016 for the complete system.

4.2.7.3 Other Water HeatingSystem

Supplementary heating system shall be designed to maximize the energyrefficié
the system and shall incorporate the following design features in cascade:

a) Maximum heat recovery from hot discharge system like condensessr of
conditioningunits,

b) Use of gas fired heaters wherever gas is availabie,

c) Electric heater as lastsort.

4.2.7.4 Pipinglnsulation

Piping insulation shall comply with582.4.1.The entire hot water system including the
storage tanks, pipelines shall be insulated conforming to the relevant IS standards on
materials and applications

4.2.7.5 HeatTraps

Vertical pipe risers serving storage water heaters and storage tanks not having integral
heat traps and serving a naecirculating system shall have heat traps on both the inlet
and outlet piping.




4.2.7.6 SwimmingPools

All heated pools shall be prigled with a vapor retardant pool cover on or at the water
surface. Pools heated to more than°82shall have a pool cover with a minimum
insulation value of &.1.

4.3 Prescriptive Requirements

Compliance shall be demonstrated with the prescriptive requirements in this sectio
Supply, exhaust, and return or relief fans with motor power exceeding 0.37 kW s
meet or exceed the minimum energy efficienmgquirements specified in Table 5
11throuch Table 5-13except the following need not comply with the requirement

(@) Fans in urducted air conditioning unit where fan efficiency has already bee
taken in account to calculate the efficiency standard of the condgstem.

(b) Fans in Health Care buildings having HEPA filters.

(c) Fans inbuilt in energy recovery systems that-poaditions the outdoor air.

Table4-11 Mechanical and Motor Efficiency Requirements for Fans in BGRings

System type Fan Type Mechanical Motor Efficiency
Efficiency (As per IS 12615)
Air-handling unit | Supply return and| 60% IE 2
exhaust

Table4-12 Mechanical and Motor Efficiency Requirements for Fans in ECBC+ Buildings

System type Fan Type Mechanical Motor Efficiency
Efficiency (As per IS 12615)
Air-handling unit | Supply return and 65% IE 3
exhaust

Table4-13 Mechanical and Motor Efficiency Requirements for Fans in SuperECBC
Buildings

System type Fan Type Mechanical Motor Efficiency
Efficiency (As per IS 12615)
Air-handling unit | Supply return and| 70% IE 4
exhaust




4.3.1 Chillers

Chillersshall meet or exceed the minimum efficiency requirements for ECBC+ and

SuperECBC Buildings are presented in Tathethrough Table 86 under ANSI/ AHRI
550/ 590 conditions.

Table4-14 Minimum Enegy Efficiency Requirements for water cooled Chillers.

ECBCBuilding SuperECBBuilding
Chiller COP IPLV COP IPLV
<260 5.2 6.9 5.8 7.1
X H &&530 5.8 7.1 6.0 7.9
X p &w1,050 5.8 7.5 6.3 8.4
X M2 &41,A80 6.2 8.1 6.5 8.8
XMZpyn 6.5 8.9 6.7 9.1

Table4-15Minimum Energy Efficiency Requirements for air cooled Chillers.

ECBCBuilding SuperECBBuilding
ChillerCapacity(kWr) COP IPLV COPIPLV
<260 3.0 4.0 NA
XHCN 3.2 5.0 NA

4.3.2  Pumps

Chilled and condenser water pumps shall meet or exceed the minimum energy
efficiency requirements specified ifable 515 through Table 517. Requirements for
pumps in district chiller systems and hot water pumps for space heating are limited to
the installed efficiency requirement of individual pump equipment only. To show
compliance, calculate the total installed pump capacity in kilo watt achieve the
prescribed limits per kilo watt of refrigeration installed in the building.

Exceptions to 8§ 5.3.Pumps used in processes e.g. service hot water, chilled water used
for refrigeration etc.

Table4-16 Pump Efficiency Requirements for ECBC Building

Equipment ECBC

Chilled Water Pump (Primary ar 18.2 W/ kW with VFD on secondar
Secondary) pump

Condenser Water Pump 17.7 W/ kW

Pump Efficiency (minimum) 70%




Table4-17 Pump Efficiency Requirements for ECBC+ Building

Equipment ECBC+ Building

Chilled Water Pump (Primary an 16.9 W/ kW with VFD on secondan
Secondary) pump

Condenser Water Pump 16.5 W/ kW

Pump Efficiency (minimum) 75%

Table4-18 Pump Efficiency Requirements for SuperECBC Building

Equipment SuperECBC Building

Chilled Water Pump (Primary an 14.9 W/ kW with VFD on secondan
Secondary) pump

Condenser Water Pump 14.6 W/ kW

Pump Efficiency (minimum) 85%

4.3.3 Cooling Towers

Cooling towers shall meet or exceed the minimum efficiency requirements specified in
Tablé-18. ECBC+ and SuperECBC Buildings shall have additional VFD installed in the

cooling towers.

Table4-19 Cooling Tower Efficiency Requirements for ECBC, ECBC+, and SuperECBC

Buildings

Equipment type

Rating Condibn

Efficiency

Open circuit cooling tower Fang

35°C entering 0.017 KW/kW

water 29°C leaving
water 24°C WB
outdoor air

0.31 kW/ L/s




4.3.4 Boilers

Gas and oail fired boilers shall meet or exceed the minimum efficiency requireme
specified in Table-20.

Table4-20 Minimum Efficiency Requirements Oil and Gas fired Boilers for ECBC+ an
SuperECBC building

Equipment Type | Sub category Size category Minimum FUE

Boilers, Hot Water | Gas or ail fired All capacity 85%

FUEg Fuel utilization efficiency

4.3.5 Economizers

5.3.5.1 Economizer for ECBC, ECBC+, and SuperECBC Building

Each cooling fan system in buildings with built up area greater than 20,806hail
include at least one of the following:
a) An air economizercapable of modulating outsidair and returnair
dampers to supply 50% of the design supply air quantity as ouside
Exception to § 5.3.5.1:

a) Projects with only daytime occupancy in the by are exempt.
b) Individual ceiling mounted fan systems is lesan 3,200 liters per
second exempt.

5.3.5.2 Partial Cooling

Where required by 8.3.3.1economizers shall be capable of providing partial cooling
even when additional mechanical cooling is required to meet the cooling load.

5.3.5.3Economizer Controls

Air economizer shall be equipped with controls

a) That allow dampers to be sequenced with the mechanical cooling
equipment and not be controlled by only mixed air temperature.

b) Capable of automatically reducing outdoor air intalce the design
minimum outdoor air quantity when outdoor air intake will no longer
reduce cooling energy usage.

c) Capable of higfimit shutoff at 24 °C dry bulb temperature.



5.3.5.4 Testing

Air-side economizers shall be tested in the field following tequirements in §2
Appendix C to ensure proper operation.

Exception to 85.3.3 Air economizers installed by the HVAC system equipme
manufacturer and certified to the building department as being factory calibrated a
tested per the procedures inl8.

4.3.6 Variable Flow Hydronic Systems
5.3.6.1 Variable Fluid Flow

HVAC pumping systems having a total pump system power exceeding 7.5 kW sha
designed for variable fluid flow and shall be capaifleeducing pump flow rates to an
extent which is lesser or equal to the limit, where the limit is set by the larger of:
a) 50% of the design flow rate, or
b) The minimum flow required by the equipment manufacturer for prope
operation of the chillers or boilsr

5.3.6.2 Isolation Valves

Water cooled axconditioning or heat pump units with a circulation pump motor greater
than or equal to 3.7 kW shall have tweay automatic isolation valves on each water
cooled airconditioning or heat pump unit that are intedtked with the compressor to
shut off condenser water flow when the compressor is not operating.

5.3.6.3 Variable Speed Drives

Chilled water or condenser water systems that must comply with eitfte8.8.1or
85.3.4.2and that have pump motors greater than or equal to 3.7 kW shall be controlled
by variable speed drives.

4.3.7 Unitary, Split, Packed Ai€onditioners

Unitary airconditioners shall meet or exceed the efficiency requirements given ile Tab
52landTableBH® 2 AYyR26 YR aLIXAG AN O2yRAGAZY
Labeling Program. EER shall be as per IS 8148 for all unitary, split, packaged air
conditioners greater than 1KWr.




Table4-21 Minimum Requirements for Oil Unitary, Split, Packaged Air Conditioners i
ECBC+ Building

CoolingCapacitykWr) WaterCooled Air
)K10.5 NA BEH Sta
>10.5 3.7EER 3.2EEHF

Table4-22 Minimum Requirements for Oil Unitary, Split, Packaged Air Conditioners i
SuperECBC building

CoolingCapacitykWr) WaterCooled Air
JKL0.5 NA BEES Star
>10.5 3.9EER 3.4EEF

4.3.8 Controls for ECBC+ and SuperE®Biltlings

ECBC+ building shall comply with requirements of § 5.3.8 in addition to complying
requirements of §85.2.3.

4.3.8.1 Centralized Demand Shed Controls

ECBC+ and SuperECBC Buildings with built up area greater than 20gb@0l have a
building managment system. All mechanical cooling and heating systems in ECBC+
and SuperECBC Buildings with any programmable logic controller (PLC) to the zone
level shall have the following control capabilities to manage centralized demand shed
in noncritical zones:

(@) Automatic demand shed controls that can implement a centralized demand
shed in norcritical zones during the demand response period on a demand
response signal.

(b) Controls that can remotely decrease or increase the operating temperature
set points by four degrees or more in all noncritical zones on signal from a
centralized control point

(c) Controls that can provide an adjustable rate of change for the temperature
setup and reset

The centralized demand shed controls shall have additional capabilities to
(d) Be disabled by facility operators

(e) Be manually controlled from a central point by fagioperators to manage
heating and cooling set points




4.3.8.2 Supply Air Temperature Reset

Multi zone mechanical cooling and heating systems in ECBC+ and SuperECBC Bu
shall have controls that automatically reset the supgilytemperature in responso
building loads or to outdoor air temperature. Controls shall reset the supply
temperature to at least 25% of the difference between the design supply
temperature and the design room air temperature.

Exception to § 5.3.8.ZECBC+ and SuperECBIiiBgs in warm humid climate zone.

4.3.8.3 Chiller Water Temperature Reset

Chilled water systems with a design capacity exceeding 350 kWr supplying chilled
to comfort conditioning systems in ECBC+ and SuperECBC Buildings shall have c
that automaticdly reset supply water temperatures by representative building load
(including return water temperature) or by outdoor air temperature.
Exceptions to §85.3.8.8ontrols to automatically reset chilled water temperature shal
not be required where the suppkemperature reset controls causes improper operatio
of equipment.

4.3.9 Controls for SuperECBC Buildings

SuperECBC Buildings shall comply with requirements of § 5.3.9 in addition to compl
with requirements of § 5.2.3 and § 5.3.8.

4.3.9.1 Variable Air Volume Fan Control

Fans in Variable Air Volume (VAV) systems in SuperECBC Buildings shall have controls or
devices that will result in fan motor demand of no more than 30% of their design wattage
at 50% of design airflow based on manufact@é& OSNIAFASR Fly RIF G

4.3.10 Energy Recovery

All Hospitality and Healthcare, with systems of capacity greater than 2,100 litres per
second and minimum outdoor air supply of 70% shall hav¢oadir heat recovery
equipment with minimum 50% recovery effectiveness

At least 50% of heat shall be recovered from diesel and gas fired generator sets installed
in Hospitality, Healthcare, and Business buildings with built up area greater than 20,000
m2.
4.3.11 Service Water Heating
For compliance with ECBC+ and SuperECBC,

(@) Hospiality and Healthcare in all climatic zones shall have solar water

heating equipment installed to provide at least 40% of the total hot water
design capacity.




(b) All buildings in cold climate with a hot water system, shall have solar wate
heating equipment installed to provide at least 40% and 60% respectively
the total hot water design capacity.

Exception to 85.3.1Systems that use heat recovery to provide thot water capacity
required as per the building type, size and efficiency level.

4.3.12 Total System Efficienoy Alternate Compliance Approach

Buildings may show compliance by optimizing the total system efficiency for the pl
side comfort system instead of the individual equipment mentioned under th
prescriptive requirement. This alternate compliance approach is applicable for cent
chilledwater plant side system in all building types. The total installed capacity per kil
watt refrigeration load shall be less than or equal to maximum threshold requiremen
as specified iTable 523.

Equipment that can be a@tuded in central chilled water plant side system for this
alternate approach are chillers, chilled water pumps, condenser water pumps, a
cooling towerfan. Compliance check will be based on annual haimtylation refer
Table 91 for developing the prposed design.

Table4-23 Maximum System Efficiency Threshold for ECBC, ECBC+ and SuperECBC
Buildings

Water Cooled Chilled Water Plant I(\{I(\ellvx/lir(nvt\;:; Ulrstels
ECBC 0.26
ECBC+ 0.23
Super ECBC 0.20

5.3.12.1 Documentation Requirement

Compliance shall be documented, and compliance forms shall be submitted to the
authority having jurisdiction. The information submitted shall include, at a minimum,
the following:

(@) Summary describing the results of thealysis, including the annual energy
use (kwh) of chilled water plant (chillers, pumps and cooling tower) and
annual chilled water use (kWfor the Proposed Design, and software used.

(b) Brief description of the project with location, number of storiesasp
types, conditioned and unconditioned areas, hours of operation.

(c) List of the energyelated building features of the Proposed Design.




(d) List showing compliance with the mandatory requirements of this code.

(e) The input and output report(s) from the simtilan program including an
energy and chilled water usage components: space cooling and heat
rejection equipment, and other HYAC equipment (such as pumps). The
output reports shall also show the number of hours any loads are not met
by the HVAC system thedposed Design.

() Explanation of any significant modelling assumptions made.

(g) Explanation of any error messages noted in the simulation program outpu

The total system efficiency shall be calculated as follows:
41 A OREEE A E# EEXIADRIDOOK 7 E
Ix IADAOE 7GE
4.3.13 Lowenergy Comfort Systems

Alternative HVAC systems which have low energy use may be installed in place of (
conjunction with) refrigeranbased cooling systems. Such systems shall be deemed
meet the minimum spce conditioning equipment efficiency levels & &2, but shall
comply with all other applicable mandatory provisions &.2Z8as applicable. The
approved list of low energy comfort systetisgiven below:

a) Evaporative cooling

b) Desiccant cooling system
c) Solar air conditioning

d) Trirgeneration(wasteo-heat)
e) Radiant cooling system

f)  Ground source heat pump
g) Adiabatic cooling system

Buildings with an approved loenergy comfort system installed for motiean 50% of
the sum of cooling and heating capacity requirement of the building shall be deemed
equivalent to the ECBC+ building standard prescribed in § 5.2.2.

Buildings having an approved low energy comfort system installed for more than 90%
of the sum @ cooling and heating capacity requirement of the building shall be deemed
equivalent to the SuperECBC building standard prescribed in §5.2.2.

IThis is not an alhclusive list. The updated list of low energy comfort systems is available at BEE website
(https://www.beeindia.gov.in/)



5.3.13.1 Documentation Requirement

Compliance shall be documented and submitted to the authority having jotiedi The
information submitted shall include, at a minimum, the following:

(&) Summary describing the leenergy comfort system type, capacity, and efficiency.

(b) List of showing compliance with the mandatory and prescriptive requirements oth
than exemptedn §5.3.13.

(c) Comparison of installed capacity of approved{emergy comfort system with other
HVAC system to meet the comfort requirement of the building.




5

Lighting andControls

5.1 General

Lighting systems and equipment shall comply with the mandatory provision&S& §
and the prescriptive criteria of @ 3. The lighting requirements in this section shall pp

to:

a) Interior spaces of buildings,

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

c) Exteriorbuildinggroundslightingthatisprovidedthroughthebuildirdgtrical
service.

Exceptions to §.1:

a) Emergency or security lighting that is automatically off during normal building
operations.

5.2 Mandatory Requirements
5.2.1 Lighting Control

5.2.1.1 Automatic Lighting Shutoff

a) 90% of interior lightindittings in building or space of building larger than 300
m?shall be equipped with automatic control device.
b) Automatic control device shall function on either:

i. A scheduled basis at specific programmed times. An
independent program schedule shall be paead for areas of no
more than 2,500 rhand not more than one floor, or,

ii.  Occupancy sensors that shall turn off the lighting fixtures within
15 minutes of an occupant leaving the space. Light fixtures
controlled by occupancy sensors shall have a-malinted,
manual switch capable of turning off lights when the space is
occupied.

c) Additionally, occupancy sensors shall be provided in
i.  All building types greater than 20,00FBRUA, in
a. All habitable spaces less than 36, rnclosed by walls or ceiling
heightpartitions.
b. All storage or utility spaces more than 15imall building types
with BUA greater than 20,000t
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c. Public toilets more than 25 fcontrolling at least 80 % of lighting
by wattage fitted in the toilet. The lighting fixtures, not controlled
by automatic lighting shutoff, shall be uniformly spread in the
area.

ii. Corridors of all Hospitality greater than 20,006 BUA, controlling
minimum 70% and maximum 80% of lighting fitted in the public
corridor. The lighting fixtures, not controlled by automaigtting shut
off, shall be uniformly spread in the area.

ii. All conference or meeting rooms.

Exception to &.2.1.1:ExteriorLighting systems designed for emergency and firefighting
purposes

5.2.1.2 Space Control

Each space eraded by ceilindneight partitions shall have at least one control device to
independently control the general lighting within the space. Each control device shall be

activated either manually by an occupant or automatically by sensing an occupant. Each

control device shall

a)
b)

c)

Control a maximum of 250 #ior a space less than or equal to 1,008 and a
maximum of 1,000 Afor a space greater than 1,006m

have the capability to override the shutoff control required i6.8.1.1for no
more than 2 hours, and

Be readily accessible and located so the occupants can see the control

Exception to §.2.1.2(c): The required control device may be remotely installed if
required for reasons of safety or security. A remotely located device shall have a pilot
light indicator as part of or next to the control device and shall be clearly labeled to
identify the controled lighting.

5.2.1.3 Control in Daylight Areas

a)

b)

Luminaires, installed within day lighting extent from the window as calculated
in §4.2.3,shall be equipped with either a manual control device to shut off

luminaires, installed within day lit area, during potential daylight time of a day
or automatic control device that:

i. Has a delay of minimum 5 minutes, or

. Can dim or step down to 50% of tbfaower.

Overrides to the daylight controls shall not be allowed.

TOH1INOD ANV ONILHOIT



5.2.1.4 Exterior Lighting Control

a)

b)

C)

Lighting for all exterior applications not exempted &13&5shall be controlled
by a photo sensor or astronomical time switclatlis capable of automatically >
turning off the exterior lighting when daylight is available, or the lighting is not 2
required.

Lighting for all exterior applications, of Schools and Business with built up are
greater than 20,000 A shall have lamp efficgmot less than 80 lumens per
watt, 90 lumens per watt, and 100 lumens per watt, for ECBC, ECBC+, all®
SuperECBC Buildings respectively, unless the luminaire is controlled by =d
motion sensor or exempt unde@gl. A
Facade lightig and facade noemergency signage of Shopping Complexes |Q
shall have separate time switches. N
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Exemption to 8§ 6.2.1.41ighting systems designed for emergency dmefighting
purposes.

5.2.1.5 Additional Control

The following lightig applications shall be equipped with a control device to control
such lighting independently of general lighting:

a)

b)

c)

d)

Display/ Accent Lighting. Display or accent lighting greater than 3aéem
shall have a separate control device.

Hotel Guest Room LightinGuest rooms and guest suites in a hotel shall have
a master control device at the main room entry that controls all permanently
installed luminaires and switched receptacles.

Task Lighting. Supplemental task lighting including permanently installed
undershelf or under cabinet lighting shall have a control device integral to the
luminaires or be controlled by a watlounted control device provided the
control device complies wittg2.1.2.

Nonvisual Lighting. Lighting for ngsual applications, such as plant growth
and foodwarming, shall be equipped with a separate control device.
Demonstration Lighting. Lighting equipment that is for sale or for
demonstrations in lighting education shall be equipped with a separate control
device accessible only to authorized personnel.

5.2.2 Exit Signs

Internally-illuminated exit signs shall not exceed 5 Watts per face.



5.3 Prescriptive Requirement
5.3.1 Interior Lighting Power

The installed interior lighting power for a building or a separately metergaermitted
portion of a building shall be calculated in accordance w88 and shall not exceed
the interior lighting power allowance determined in accordance with eith@B& or

86.3.3.

Exception to .3: The following lighting equipment and applications shall not be
considered when determining the interior lighting power allowance, nor shall the
wattage for such lightinge included in the installed interior lighting power. However,
any such lighting shall not be exempt unless it is an addition to general lighting and is
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controlled by an independent control device.

(@)
(b)
()

(d)
(e)
()
(9)

(h)
(i)
()
(k)
()

Display or accent lighting that is an essential element the function
performed in galleries, museums, and monuments,

Lighting that is integral to equipment or instrumentation and is installed by its
manufacturer,

Lighting specifically designed for medical or dental procedures and lighting
integral to medicakquipment,

Lighting integral to food warming and food preparation equipment,

Lighting for plant growth or maintenance,

Lighting in spaces specifically designed for use by the visually impaired,
Lighting in retail display windows, provided the display aseanclosed by
ceiling height partitions,

Lighting in interior spaces that have been specifically designated as a registered
interior historic landmark,

Lighting that is an integral part of advertising or directional signage,

Exit signs,

Lighting that igor sale or lighting educational demonstration systems,

Lighting for theatrical purposes, including performance, stage, and film or
video production, and

(m) Athletic playing areas with permanent facilities for television broadcasting.
5.3.2 Building Area Method

Determination of interior lighting power allowance (watts) by the building area method
shall be in accordance with the following:

Determine the allowed lighting power density for each appropriate building area type
from Tabk 6-1 for ECBC Buildings, frohable 62 for ECBC+ Buildings and frdiable 6
3 for SuperECBC Buildings.

a)

Calculate the gross lighted carpet area for each building area type.



b) The interior ighting power allowance is the sum of the products of the gross
lighted floor area of each building area times the allowed lighting power
density for that building area type.

Table5-1 Interior Lighting Powefor ECBC BuildingBuilding Area Method
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Building Type LPD Building Area Type LPD (W/r)
(W/m?)

Office Building 9.5 Motion picture theater 943
Hospitals 9.7 Museum 10.2
Hotels 9.5 Post office 10.5
Shopping Mall 14.1 Religious building 12.0
University and Schoolg 11.2 Sports arena 9.7
Library 12.2 Transportation 9.2
Dining: bar 12.2 Warehouse 7.08
lounge/leisure
Dining: cafeteria/fast | 11.5 Performing arts theater | 16.3
food
Dining: family 10.9 Police station 9.9
Dormitory 9.1 Workshop 14.1
Fire station 9.7 Automotive facility 9.0
Gymnasium 10.0 Convention center 12.5
Manufacturing facility | 12.0 Parking garage 3.0
*In cases where both a general building area type and a specific building area {
are listed, the specific buildingrea type shall apply.

Table5-2 Interior Lighting Power for ECBC+ Buildig&silding Area Method

Building Type LPD Building Area Type LPD (W/r)
(W/m?)
Office Building 7.6 Motion picture theater 7.5
Hospitals 7.8 Museum 8.2
Hotels 7.6 Post office 8.4




Shopping Mall 11.3 Religious building 9.6
University and Schoolg 9.0 Sports arena 7.8
Library 9.8 Transportation 7.4
Dining: bar 9.8 Warehouse 5.7
lounge/leisure

Dining: cafeteria/fast | 9.2 Performing arts theater | 13.0
food

Dining: family 8.7 Police station 7.9
Dormitory 7.3 Workshop 11.3
Fire station 7.8 Automotive facility 7.2
Gymnasium 8.0 Convention center 10.0
Manufacturing facility | 9.6 Parking garage 2.4

*In cases where both a generalilding area type and a specific building area tyg
are listed, the specific building area type shall apply.

Table5-3 Interior Lighting Power for SuperECBC Buildgigsilding Area Method

Building Type LPD Building Area Type LPD (W/r)
(W/m?

Office Building 5.0 Motion picture theater 4.7
Hospitals 4.9 Museum 5.1
Hotels 4.8 Post office 5.3
Shopping Mall 7.0 Religious building 6.0
University and Schoolg 6.0 Sports arena 4.9
Library 6.1 Transportation 4.6
Dining: bar 6.1 Warehouse 3.5
lounge/leisure

Dining: cafeteria/fast | 5.8 Performing arts theater | 8.2
food

Dining: family 5.5 Police station 5.0
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Dormitory 4.6 Workshop 7.1

Fire station 4.9 Automotive facility 4.5
Gymnasium 5.0 Convention center 6.3
Manufacturing facility | 6.0 Parking garage 1.5

*In cases where both a general building area type and a specific building area {
are listed, the specific building area type shall apply.

5.3.3 Space Function Method

Determination ofinterior lighting power allowance (watts) by the space function
method shall be in accordance with the following:
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M
)

(@) Determine the appropriate building type and the allowed lighting power
density fromTable 64 for ECBC BuildingSable 65 for ECBC+ Buildings and,
Table 66 for SuperECBC Buildings. In cases where both a common space type
and building specific space type are listed, building spespface type LPD shall
apply.

(b) For each space, enclosed by partitions 80% or greater than ceiling height,
determine the gross carpet area by measuring to the face of the partition wall.
Include the area of balconies or other projections. Retail spaces tdaave to
comply with the 80% patrtition height requirements.

(c) The interior lighting power allowance is the sum of the lighting power
allowances for all spaces. The lighting power allowance for a space is the
product of the gross lighted carpet area of thgase times the allowed lighting
power density for that space.

Table5-4 Interior Lighting Power for ECBC Buildig@pace Function Method

Category LPD (W/nf) |Lamp category LPD (W/n)
Common Space Types
Restroom 7.7 Stairway 5.5
Storage 6.8 Corridor/Transition 7.1
Conference/ Meeting 115 Lobby 9.1
Parking Bays (covere Parking Driveways

2.2 3.0
basement) (covered/ basement)
Electrical/Mechanical 7.1 Workshop 17.1




Business
Enclosed 10.0 Open Plan 10.0
Banking Activity Area 12.6 Service/Repair 6.8
Healthcare
Emergency 22.8 Recovery 8.6
Exam/Treatment 13.7 Storage 5.5
bdzZNESAaQ {1 9.4 Laundry/Washing 7.5
Operating Room 21.8 Lounge/Recreation 8.0
Patient Room 7.7 Medical Supply 13.7
Pharmacy 10.7 Nursery 5.7
Physical Therapy 9.7 Corridor/Transition 9.1
Radiology/Imaging 9.1
Category LPD (W/nf) [Lamp category LPD (W/m)
Hospitality
Hotel Dining 9.1 Hotel Lobby 10.9
For Bar Lounge/ Dinir 14.1 Motel Dining 9.1
For foodpreparation 12.1 Motel Guest Rooms 7.7
Hotel Guest Rooms 9.1
Shopping Complex
Mall Concourse 12.8 For Family Dining 10.9
Sales Area 18.3 For food preparation 12.1
Motion Picture Theatr 9.6 Bar Lounge/ Dining 14.1
Educational
Classroom/Lecture 13.7 Card File and 9.1
For Classrooms 13.8 Stacks (Lib) 18.3
Laboratory 15.1 Reading Area (Library) 10.0
Assembly

. Seating Area
Dressing Room 91 Performing Arts Theatr 22.6
Exhibit Space Lobby- Performing Arts
Convention Centre 14.0 Theatre 21.5
Seating Area 46 Seating Area 6.4
Gymnasium ' Convention Centre '
Fitness Area 13.7 Seating Religious 16.4
Museum- General Playing Area
Exhibition 16.4 Gymnasium 18.8
Museum- Restoration 18.3

TOH1INOD ANV ONILHOIT

M
)



Table5-5 Interior Lighting Power for ECBC+ Buildig§pace Function Method

Category | LPD (W/nf) [Lamp category | LPD (W/n)
Common Space Types
Restroom 6.1 Stairway 4.4
Storage 5.4 Corridor/Transition 3.6
Conference/ Meeting 9.2 Lobby 7.3
Parking Bays (covered/ 1.8 Parking Driveways 2.5
basement) (covered/ basement)
Electrical/Mechanical .70 \Workshop 13.7
Business
Enclosed 8.6 Open Plan 8.6
Banking Activity Area 9.3 Service/Repair 5.5
Healthcare
Emergency 18.2 Recovery 7.0
Exam/Treatment 10.9 Storage 4.4
bdzZNBSaQ {dF 7.5 Laundry/Washing 6.0
Operating Room 17.5 Lounge/Recreation 6.4
Patient Room 6.1 Medical Supply 10.9
Pharmacy 8.5 Nursery 4.6
Physical Therapy 7.8 Corridor/Transition 7.3
Radiology/Imaging 18.2
Category LPD (W/n%) |Lamp category LPD (W/n%)
Hospitality
Hotel Dining 7.3 Hotel Lobby 8.8
For Bar Lounge/ Dining 11.3 Motel Dining 7.3
For food preparation 12.1 Motel Guest Rooms 6.1
Hotel Guest Rooms 7.3
Shopping Complex
Mall Concourse 10.2 For Family Dining 8.8
Sales Area 14.6 For food preparation 12.1
Motion Picture Theatre 10.3 Bar Lounge/ Dining 11.3
Educational
Classroom/Lecture 10.9 Card File and 7.3
For Classrooms 11.0 Stacks (Lib) 14.6
12.1 9.2

Laboratory

Reading Area (Library)
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Assembly
. Seating Area
Dressing Room 73 Performing Arts Theatr 18.1
Exhibit SpaceConvention Lobby- Performing Arts
11.2 17.2
Centre Theatre
. . Seating Area
Seating AreaGymnasium 3.6 Convention Centre 5.1
Fitness AreaGymnasium 7.90 Seating Religious 13.1
Museum- General Playing Area
Exhibition 11.3 Gymnasium 12.9
Museum- Restoration 11.0

Table5-6 Interior Lighting Power for SuperECBC Buildg§psace Function Method

Category | LPD (W/nf) [Lamp category | LPD (W/nj)
Common Space Types

Restroom 3.8 Stairway 2.7
Storage 3.4 Corridor/Transition 2.3
Conference/ Meeting 5.7 Lobby 4.6
Parking Bay&overed/ 11 Parking Driveways 15
basement) (covered/ basement)
Electrical/Mechanical 3.5 \Workshop 8.6
Business

Enclosed 54 Open Plan 54
Banking Activity Area 5.8 Service/Repair 3.4
Healthcare

Emergency 11.4 Recovery 4.4
Exam/Treatment 6.8 Storage 2.7
bdzZNESAQ {dF 5.0 Laundry/Washing 3.8
Operating Room 10.9 Lounge/Recreation 4.6
Patient Room 3.8 Medical Supply 6.8
Pharmacy 5.3 Nursery 29
Physical Therapy 4.9 Corridor/Transition 4.6
Radiology/Imaging 4.6

Category LPD (W/nf) |Lampcategory LPD (W/n)
Hospitality

Hotel Dining 4.6 Hotel Lobby 5.5
For Bar Lounge/ Dining 7.0 Motel Dining 4.6
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For food preparation 7.5 Motel Guest Rooms 3.8
Hotel Guest Rooms 4.6
Shopping Complex
Mall Concourse 6.4 For Family Dining 5.5
Sales Area 9.2 For food preparation 7.5
Motion Picture Theatre 6.5 Bar Lounge/ Dining 7.0
Educational
Classroom/Lecture 6.8 Card File and 4.6
For Classrooms 6.9 Stacks (Lib) 9.2
Laboratory 7.5 Reading Area (Library) 5.7
Assembly
Dressing Room 4.6 Seating _Area 113
Performing Arts Theatr

Exhibit SpaceConvention 7.0 Lobby- Performing Arts 10.8
Centre Theatre

. . 3.4 Seating Area 3.2
Seating AreaGymnasium Convention Centre
Fitness AreaGymnasium 3.9 Seating Religious 8.2
Museum- General 5.7 Playing Area 6.5
Exhibition Gymnasium
Museum- Restoration 5.5
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Note 61 Calculating Interior Lighting PoweBpace Function Method

ONILHOIN

A fourstory building has retail on the ground floor and offices on the top
three floors. Area i8,600 nf. Space types and their respective areas are
mentioned below. Steps for calculating interior lighting power allowance
using the space function method for a ECBC building is described below;
For each of the space type, corresponding Lighting Powesiy (LPD)
values for Business and Shopping complex building typa fable &4

are used. Area is multiplied with the LPD values to estimate the lighting >

OO ANV

power allowance for the whole building. It is 40,055.5 W. —

Table 61-1 Space Types, Areas and Corresponding LPDs 8

S ] z 2 Lighting Power L

pace Function LPD (W/ m?) Area (m?) Allowance (W)

Office

Office- enclosed 10.0 720 7,200

Office¢ open plan 10.0 1,485 14,850

Meeting Rooms 115 120 1,380

Lobbies 7.1 93 660

Restrooms 7.7 51 393

Corridors 7.1 125 887.5

Electrical/ Mechanical | 7.1 14 99

Staircase 55 84 462

Total 25,931.5
Retail

General sales area 18.3 669 12,243

Offices- enclosed 10.0 28 280

Restrooms 7.7 9 69

Corridors 7.1 79 561

Active Storage 6.8 93 632

Foodpreparation 12.1 28 339

Total 14,124

Building Total 40,0555 W




5.3.4 Installed Interior Lighting Power
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The installed interior lighting power calculated for compliance wét88§hall include all
power used by the luminaires, including lamps, ballasts, current regulators, and controp>
devices except as specifically exempted6ri§

dN

Exception to $.3.4:1f two or more independently operating lighting systems in a space )
are controlled to prevent simultaneous user operation, the installed interior lighting O
power shall be based solely on the lighting system with the highest power.

5.3.4.1 Luminaire Wattage

Odl1N

Luminaire efficacy shall be 0.7 or above. Luminaire wattage incorporated into thel—
installed interior lighting power shall be determined in accordance with the following:

(a) The wattage of incandescent luminaires with medium base sockets and not
containing permanently installed ballasts shall be the maximum labeled
wattage of the luminaires.

(b) The wattage of luminaires containing permanently installed ballasts shall be
the operating input wattage of the specified lamp/ballast combination.
OperatinghA y LJdzi gt GGF3S OFy 06S SAGKSNI @I f dz
values from independent testing laboratory reports.

(c) The wattage of all other miscellaneous luminaire types not described in (a)
or(b) shall be the specified wattage of the luminaires.

(d) The wattage of lighting track, plug busway, and flexiblghting systems that
allow the addition and/ or relocation of luminaires without altering the wiring
of the system shall be the larger of the specified wattage of the luminaires
included in the systeror 135 Watt per meter (45 W/ft.). Systems with integral
overload protection, such as fuses or circuit breakers, shall be rated at 100% of
the maximum rated load of the limiting device.

5.3.5 Exterior Lighting Power

Connected lighting power of exterior lightigplications shall not exceed the lighting
power limits specified ifable 67 for ECBC BuildingBable 68 for ECBC+ Buildings and
Table 69 for SuperECBC Hiings. Tradeffs between applications are not permitted.



Table5-7 Exterior Building Lighting Power for ECBC Buildings

Exterior lighting application

Power limits

Building entrance (with canopy)

10W/m?of canopied area

Building entrance (w/o canopy)

90 W/ linear m of door width

Building exit

60 W/lin m of door width

Building fagade

5.0 W/nrof vertical facade area

Emergency signs, ATM kiosks, Security 4

1.0 Win¥

Driveways and parkin@pen/ external) 1.6 Win?
Pedestrian walkways 2.0 W/
Stairways 10.0 Win?
Landscaping 0.5 W/n?
Outdoor sales area 9.0 W/n?

Table5-8 Exterior Building Lighting Power for ECBC+ Buildings

Exteriorlighting application

Power limits

Building entrance (with canopy)

8.0 W/nPof canopied area

Building entrance (w/o canopy)

72 W/ linear m of door width

Building exit

48 W/lin m of door width

Building fagade

4.0 WinYof vertical facade area

Emergencysigns, ATM kiosks, Security ar

0.8 W/n?

Driveways and parking (open/ external) 1.3 W/n?
Pedestrian walkways 1.6 W/n?
Stairways 8.0 W/n?
Landscaping 0.4 Win¥
Outdoor sales area 7.2 Win¥

Table5-9 Exterior Building Lighting Power for SuperECBC Buildings

Exterior lighting application

Power limits

Building entrance (with canopy)

5.0 W/nPof canopied area

Building entrance (w/o canopy)

45 W/ linear m of door width

Building exit

30 W/lin m of doomwidth

Building fagade

2.5 W/nrof vertical fagade area

Emergency signs, ATM kiosks, Security ¢

0.5 W/n?
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Driveways and parking (open/ external) 0.8 W/n?
Pedestrian walkways 1.0 W/
Stairways 5.0 W/n?
Landscaping 0.25 W/n?
Outdoor salesirea 4.5 W/n?

5.3.6 Controls for ECBC+ and SuperECBC Buildings

ECBC+ and SuperECBC Buildings shall comply with requirements of§ 6.3.6 in additio

complying with requirements of § 6.2.

5.3.6.1 Centralized Controls

ECBC+ and SuperECBC building shall have centcalitenl system for schedule based

automatic lighting shutoff switches.

5.3.6.2 Exterior Lighting Controls

TOYLNOD ANV ONILHOIT

Lighting for all exterior applications, shall have lamp efficacy not less than 80 lumens per
watt, 90 lumens per watt and 100 lumens per wdtir ECBC, ECBC+ and SuperECBC
Buildings respectively, unless the luminaire is controlled by a motion sensor or exempt

under 8§6.1.



6 Electrical and Renewable Energy Systems

6.1 General

All electric and renewable energy equipment and systems shall comply with t
mandatory requirements o§7.2.

6.2 Mandatory Requirements
6.2.1 Transformers

6.2.1.1 Maximum Allowable Power Transformer Losses

Power transformers of the proper ratings and design must be selected to satisfy t
minimum acceptable efficien@at 50% and full load rating. The permissible loss shall n
exceed values listed in Tablel7or dry type transformers and Table27for oil type
transformers.

Table6-1 Permissible Losses for Dry Type Tfamsers

Rating | Max. Losses af Max. Losses Max. Losses Max. Losses at
kVA 50% loading W* at 100% | at 50% | 100% loading
loading W* | loading W* W*
Up to 22 kV class 33 kV class

100 940 2400 1120 2400

160 1290 3300 1420 3300

200 1500 3800 1750 4000

250 1700 4320 1970 4600

315 2000 5040 2400 5400

400 2380 6040 2900 6800

500 2800 7250 3300 7800

630 3340 8820 3950 9200

800 3880 10240 4650 11400

1000 | 4500 12000 5300 12800

1250 | 5190 13870 6250 14500

1600 | 6320 16800 7500 18000

2000 | 7500 20000 8880 21400

2500 | 9250 24750 10750 26500

*The values as per Indian Standard/BEE Standard & Labeling notification for dry type
transformer corresponding to values in this table will supersede as and when the
Indian standards/ BEE Standard & Labdiiotification are published.




Table6-2 Permissible Losses for Oil Type Transformers. Total losses for oil type
transformers shall confirm with Indian Standard IS 1180.

(FIQ(E?;Z')Q I(zr/lg)edance Max. TotalLoss (W)
ECBC Building ECBC+ Building SuperECBC

50 % 100% |50% | 100% |50 % | 100%

Load Load Load |Load |Load | Load
16 4.5 150 480 135 440 120 | 400
25 4.5 210 695 190 635 175 | 595
63 4.5 380 1250 | 340 1140 | 300 | 1050
100 4.5 520 1800 475 1650 | 435 | 1500
160 4.5 770 2200 | 670 1950 |570 | 1700
200 4.5 890 2700 | 780 2300 | 670 | 2100
250 4.5 1050 3150 | 980 2930 |920 | 2700
315 4.5 1100 3275 | 1025 |3100 |955 |2750
400 4.5 1300 3875 1225 3450 | 1150 | 3330
500 4.5 1600 4750 1510 4300 | 1430 | 4100
630 4.5 2000 5855 1860 5300 | 1745 | 4850
1000 5 3000 9000 2790 7700 | 2620 | 7000
1250 5 3600 10750 | 3300 9200 | 3220 | 8400
1600 6.25 4500 13500 | 4200 11800 | 3970 | 11300
2000 6.25 5400 17000 | 5050 | 15000 | 4790 | 14100
2500 6.25 6500 20000 | 6150 18500 | 5900 | 17500

Total loss values given in abotable are applicable for thermal classes E, B and F and
have component of load loss at reference temperature according to Clause 17 of IS 1180
i.e., average winding temperature rise as given in Column 2 of Table 8.2 plus 300C. An
increase of 7% on total fo thermal class H is allowed.

Permissible total loss values shall not exceed:
(@) 5% of the maximum total loss values mentioned in IS 1180 for oil type
transformers in voltage class above 11 kV but not more than 22 kV

(b) 7.5% of the maximum total loss valuesmtiened in above IS 1180 for oil type
transformers in voltage class above 22 kV and up to and including 33 kV




6.2.1.2 Measurement and Reporting of Transformer Losses

All measurement of losses shall be carried out by using calibrated digital meters of cl
0.5 orbetter accuracy and certified by the manufacturer. All transformers of capacity
500 kVA and above would be equipped with additional metering class curre
transformers (CTs) and potential transformers (PTs) additional to requirements
Utilities so tha periodic loss monitoring study may be carried out.

6.2.1.3 Voltage Drop

Voltage drop for feeders shall not exceed 2% at design load. Voltage drop for bra
circuit shall not exceed 3% at design load.

6.2.2 Energy Efficient Motors

Motors shall comply with the followmn
(&) Three phase induction motors shall conform to Indian Standard (|
12615 and shall fulfil the following efficiency requirements:

i. ECBC Buildings shall have motors of IE 2 (high efficien
class or a higher class

i. ECBC+ Buildings shall have IE 3 (prendtiitiency) class
motors or higher class

ii. SuperECBC Buildings shall have IE 4 (super premiu
efficiency) class motors

(b) All permanently wired polyphase motors of 0.375kW or more
servingthe building and expected to operate more than 1,500 hours
per year and k& permanently wired polyphase motors of 50kW or
more serving the building and expected to operate more than 500
hours per year, shall have a minimum acceptable nominal full load
motor efficiency not less than levels specified in the latest version of
IS 615.

(c) Motorsofhorsepowerdifferingfromthoselistedinthetableshallhaveef
ficiency greater than that of the next listed kW motor.

(d) Motor horsepower ratings shall not exceed 20% of the calculated
maximum load being served.

(e) Motor nameplates shall list the nominalll-load motor efficiencies
and the fult load power factor.




6.2.3

(f)

(9)

Diesel Generator (DG)Sets

BEE star rated DG sets shall be used in all compliant buildings. DG sets in buildings

Motor users should insist on proper rewinding practices for an
rewound motors. If the proper rewinding practices cannot be
assured, the damaged motor should be replaced with a ne
efficient ore rather than suffer the significant efficiency penalty
associated with typical rewind practices. Rewinding practices fro
BEE guideline for energy efficient motors shall be followed.

Certificates shall be obtained and kept on record indicating th
motor efficiency. Whenever a motor is rewound, appropriate
measures shall be taken so that the core characteristics of the mot
is not lost due to thermal and mechanical stress during removal
damaged parts. After rewinding, a new efficiency test shall b
performed, and a similar record shall be maintained.

greater than 20,000 ABUA shall have:

(@) minimum 3 stars rating in ECBC Buildings
(b) minimum 4 starsating in ECBC+ Buildings
(c) 5 stars rating in SuperECBC Buildings

6.2.4

CheckMetering and Monitoring

At Building mains, installed meters must be capable of monitoring energy use(kWh).
Energy Demand (kW) and total Power Factor on an hourly basis. Foretals nstalled
at building services, the following metering requirements must be compiled with:

(@) Services exceeding 1000 kVA shall have permanently installed electrical

(b)

(©

metering to record demand (kVA), energy (kWh), and total power factor. The
metering shall also display current (in each phase and the neutral), voltage
(between phases and between each phase and neutral), and total harmonic
distortion (THD) as a percentage of total current.

Services not exceeding 1000 kVA but over 65 kVA shall have pentyanen
installed electric metering to record demand (kW), energy (kwWh), and total
power factor (or kVARh).

Services not exceeding 65 kVA shall have permanently installed electrical
metering to record energy (kWh) on hourly basis




Table6-3 Sub Metering Requirements: Minimum requirement for separation of
electrical load

120 kVA to 250 kVA

Greater than 250 kVA

Minimum requirement for metering of electrical load

Energy kWh Required Required
Demand kVA Required Required
Total power factor Required Required
Minimum requirement for separation of electrical load

HVAC system an Required Required
Interior and Exterior Not required Required
Lighting *

Domestic hot water Not required Required
Plugloads Not required Required
Renewable power  Required Required

In addition to requirements stated above, for building types identified in Table 7

respective services must be sutetered.

Table6-4 Additional submetering requirements for specific building types

Mandatory requirement of submetering of services for specific building type

Shopping Complex

Facade lighting

Shopping Complex

Elevator, escalators, moving walks

Business

Data centers

Hospitality

Commercial kitchens

For tenantbased building, tenants must be provided with {aff points to install

electrical submeters.

6.2.5

Power Factor Correction

All 3 phase shall maintain their power factor at the point of connection as follows:

(@ 0.97for ECBC Building
(b) 0.98 for ECBC + building
(c) 0.99 for SuperECBC building








































































































































































































































































































































