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- ECBC User Guide (on)

e Contains information related to Energy Conservation Building Code (ECBC)

e Purpose

User Guide

e Scope

e Administration and enforcement

¢ Building envelope

* Heating, ventilation, & air conditioning

» Service water heating & pumping

e Lighting

e Electrical power

e Appendixes
« A: ECBC definitions, abbreviations, and acronyms
« B:whole building performance method
» C:climate zone map of India
« D: Supplemental material

« E: Comparison of international building energy standards
F: References

SUSAID|INDIA (i) P&
G: ECBC compliance forms hd USAID | RYLE red
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- ECBC User Guide (on)

* How to use this guide
e Text in Navy Blue is excerpted from ECBC

e Frequently Asked Questions (FAQ) and examples are
placed inside a box

e Normal body text shows the text of User Guide
/The Code is applicable to\ / \ / \

The ECBC building eave e e e
defines five climate zone 8

! and Effective Aperture
d thex weather profiles (Ag of Glazing Thepprescriptive
connecte e o ] e T .

load of 500 kW or greater These physical manifestat reqqirements place
minimum

\or a contract demand of / \ components that are appl: / \ /

buildings or building
complexes that have a

Future
Actions
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Box 5-E: Optional Method for Determining Acceptable Thermal Conditions In

Maturally Conditioned Spaces Based on Field Experiments Conducted in Tropical

Countries

The adaptive model of thermal comfort is dermred from a global darabase of 21,000 measurements taken primarily in
office buildings in the tropical climate. The allowahle operative terperature limits may oot be extrapolated to outdoor
temperature abore and below the end points of the curves in this Sgare. If the mean mosthly oatdoor temperataze s

) less than 10°C oc greater than 353.5°C, this -DPti.m may not e e OmPam-cmtmIl:d ua:u.l:a'.l_.— eomditioed spaces are
those spaces where the thermal conditions of the space are regulated primarily by the ocenpants through openimg and
(Cont ) cloung of windows. Field experiment: have shown that occupants’ thermal responses in such spaces depend in part on the

outdoor elimate and may differ from thermal respomses in buildings with centralized HWVAC systems primanly beease of
the different thermal experiences, changes in clothing, availabality of control, and shifts in gecupant expectations. ‘This

opticnal method is intended for such spaces.

In orde: for this optional method o apply, the space most be equipped with operable windowrs that open to the outdoor
and that can be readily opened and adinsted by the occupants of the space. Mechanical ventilation with unconditioned aic
may be ntilized, but opening and elosing of windows mnst be the primary means of regulating the thermal conditions in the
space. The space may be provided with a heating system, but this optional method does not apply when a heating system i
im ICIPE'IHI::.DCIL. It aPPLi:'s uﬂl}'m paces where the oCoupants are n:ugag:ﬂ I mear s:d.entarjr Fh_.-sical activities, with metabolic

. B O x rates ranging from 1.0 met to 1.3 met. This optional method applies only to spaces where the occupants may freely adape
thear |:'.n:lﬂ:|:.r:|.g o the indoor and,'or outdoor thermal condithons.

Y
LI C (20°F) 17°C (3.0°F) 2.2°C (40°F) 1E8C (5.0°F) L3°C (50°F)

e Optional Method for
Determining Acceptable

Thermal Conditions in e e w
Naturally Conditioned . e .

Spaces Based on Field ) o
Experiments Conducted in N "

,..--"'t:j A acceptahility limi
\\_ af
18 — ] [[20% accepsabelity limits e

16 SELAF

Tropical Countries

indaar sperative temperatons 0]
2 H
Il Il

5 m 15 0 5 o 35
mean mosih |y owtdoor sir temperature ["C)
Acceplable sperative temerature ranges for natural ly conditioned spaces,
Allowrble indoor operatve temperatuze foc spaces that mees these criteria may be determived from Spare. This Spare
inchades two sets of operative temperyture limits- one for B0% acceptability and one for 0% acceprahility. The 90%:
acceptability limits may be wied when a higher standard of thermal comfort 13 desired.

Source: ASHEAE 53, 2004
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ECBC User Guidecn,

* Example

e R -Value Calculations for
Cavity Wall with Plaster

¥ P 13 mm Gypum Plaster (15:
a 9498-1980)
- P

[ 115 mm Brick wall

( “ ";//-/i: 50 mm Air Gap.

R,: Resistance for Layer 1 (13 mm Gypsam Flaster) = 0013k = 0.058 ' W

R, Resistance of Layer 2 (115 mm brick wall): = 0115/1.24 = 01426 Fom* /W

R,- Resistance of Layer 3 (50 mm air gap): 0.16 Km' W {fram ‘Table xx)

R, Resismance of Layer £ (115 mum brick nall): 01426 Fm? /W (as sbove|

R Mininyam R-Value for the composite wali= B+ R+ &, + &, = 0.056 = 01426 + 018 + 01426 = 0.5212 Kar' /W
R‘I: R-'l- R_T+E‘= O1-+0.521 2-+0004 =008512

Maximum U-Value for the composite wall: U__= 1/E_= 1 /06612 = 1.5124017 W B
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ECBC User Guidecn,

* FAQs

» Glazing Selection for
ECBC Compliance

Box 4-N: Glazing Selection for ECBC Compliance

What is the most important featurs thar a building professional should leok for regarding windeows, deors, and
skylights?

The SHGC and U-factor ratings are the most important items to verify donng mspections. Building professionals
should verify that the mtings of the mstalled windowrs, doors, and skylishts meet or exceed the @atings specified
cn ihe plans. It iz also Important to verify that the same window area has been mstalled as the area shown on the
plans and that the glass orientaton on the plans and building are consistent.

What is Solar Heat Gain CosfAcien:?

The Solar Heat Gain Coefficient (SHGC) is 2 measure of the percentage of heat from the sun that gers throagh
2 windowr or other fenestration product. The SHGC is expressed as 2 number between 0 and 1. The lower a
window’s SHGC, the less solar heat it transmits to the interior of the building. SHGC can also pefer to shading so
the lower the SHGC the more effective the product is at shading the heat gam from entering the interior.

What is low-e glass®

Lowr-e stands for low-emissivity and refers to a special coating that reduces the heat transfer of 2 windoro assembly:
Lowr-e coated products that reduce solar heat gain can be produced by addimg 2 metallic coating either while the
plass is I 3 melten state or by applying to the plass after it has cocled o 2 solid state. Low-e glass b= meadily
avzilable from all the glass and window mannfacmrers. The coatings typically add about 10%% 1o the cost of a
window but costs vary by product type, by mamfacturer, by retailer and by location

What is spectrally selective glazz?

The sun emits visible solar radiztion n the form of light and mfra-red radiation that cannot be seen, but canses
heat. Spectrally selectve plass transmits 2 high proportion of the visible solar radizgon, bot sereens out radiant
heat from the sun — significantdy reducing the need to cool a building’s interior. Spectrally selective plass is used to
desenbe low-e eoated glass that lowers the SHGC.

Howr com I be sure I have spectrally selectve glasc?

The SHGC rating for the product is the key to determiming whether you have plass with 2 spectrally selective
coating. In general, windows with 2 spectrally selective low-g coatng will have SHGC ramngs of 0.20 or koorer.
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- Why is User Guide Important?

ECBC Compliance & Implementation
e Prescriptive option
e Trade-off option
e Whole Building Performance option
Fills essential gaps in ECBC (revised version - 2008)
e Creation of Standard and Proposed Design
e Tables for all Standards References

ECBC
User Guide

Future
Actions
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- Why is User Guide Important?

Building System Compliance Options
Envelope Prass{]pﬂ Ve
Uption
HVAC
Man ry E
nergy Code
Provisions Trade Off gy
Lighting (required for most Option Comphance
compliance options)
Electric Egpt &
Systems Whole Building
Performance
Service Hot
Water and
Pumping
ECBC .
Min Perf E .. |Fut
User Guide Administration St;rrlld.er = NBC SiI:EflgIZtio Checklist Al:t;lorﬁs




ﬁr 3: Administration & Enforcement

* Decision on “Authority Having Jurisdiction”
* The Building Design & Construction Process

L

A 4

[

Provisions

Meet Mandatory ]
A4 5
-

| <

=

Prescriptive
Mehtod

\

1
Whole Building
Perfermance Method

.

J

F

W

W

ECBC Compliance

ECBC Compliance

Steps for meeting ECBC Compliance

Building Applying
r ECBC Compliance

ECBC
User Guide

Objective

Administration

Min Performance

Stand

NBC

Energy
Simulation

Checklist

Future
Actions




— Chapter 3: Administration & Enforcement
(cont.)

Time

Permit Permit Field
Application |ssued Inspector

Programming | Schematic Design Construction | Construction Commissioning
Design Development | Documents Management

General Contractor o
Bidding &

Construction

g & Commissioning
Megotiation

Building Department

Plans o Field
Check Inspection

Source: ASHRAE

ECBC
User Guide Objective

Future

Administration Actions
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Stand. NBC |simulatio




Minimum Energy Performance Standard (MEPS)

ECBC code refers to MEPS

ECBC User Guide now has all the tables for minimum
performance specifications
BIS should review its MEPS recommendations

e MEPS should be consistent with BEE’s Star Labeling
Program

e MEPS << Energy Efficiency level of single star of BEE in
some cases

ECBC
User Guide

Future
Actions

Energy
Simulation

Checklist

Min Performanc
Stand. NBC

Objective | Administration



{efe/rence to National Building Code (NBC)

ECBC User Guide specifically refers NBC for Natural
Ventilation Process in HVAC Section (ECBC § 5.2.1)

Reference standards must provide recommendations
e Unambiguous procedure/specs

e Reference to general standards undesirable

Give credit where it is due and use them to our
advantage

o ASHRAE 90.1: Energy Standard for Buildings Except Low-Rise Residential Buildings
o ASHRAE / ANSI 55 Thermal environmental conditions for human occupancy

o ASHRAE 62: Ventilation for acceptable indoor air quality

ECBC
User Guide

Future
Actions

Energy
Simulation

Checklist

Min Performanc
Administration Stand. NBC

Objective
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- Energy Simulation Procedure

* Reduces Heating/Cooling Load
e Optimized HVAC Design
e Right Sizing of Chillers, Fans and Ducts

* Helps in Optimizing Daylight

e Optimized Lighting System Design
* First Cost AND Recurring Savings

* Helps in Utilizing Latest Technological Advances
e Thermal and Optical properties of Glazing

e Simulation Models Greatly Aid in designing High
Performance Envelopes

ECBC .
Min Performance Energy . Future
User Guide Objective | Administration | giand. NBC |g;j | Checklist | ACtions
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- Energy Simulation Procedure

The User Guide Complements ECBC

e On whole building performance method
« Assumptions are now included

» Case study (ECBC demonstration project) is now included in
ECBC User Guide Chapter 10.

e Acknowledgement to ASHRAE

» Most authoritative reference on this topic
o In dian users are already well familiar with the ASHRAE std.

e System wise

« Heating equipment

ECBC
User Guide

Future
Actions

Min Performanc
NBC

Ener .
Administration IStand. 8y “I Checklist
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Ehergy Simulation Procedure

ECBC is mostly silent on heating systems

» Though India is a hot dominant region, code should provide
comprehensive guidance to all types of climatic regions.

 Boiler/furnace performance standard should be specified by
BIS

» BIS standards include test methods for many
systems/equipment

Unavailability of efficiency specs in many cases makes BIS
inappropriate reference

Detailed guidance on WBP method included to help
user community

ECBC

: Future
User Guide

Actions
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* ECBC User Guide Case Study

* Explains whole building performance method

nergy Simulation Proc
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Fig. 6, Front Elevation
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~ Role of Check Lists

* Compliance process
e prerequisite information

» Capacity to be developed for
e Checking of drawings
e Data sufficiency

ECBC = : Min Performance Energy IEEEﬁiEl Future
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“Role of Check List - Prescriptive

Envelope Summa ENVELOPE Summa

00N beca Towgy Covas~vator Nolbrg Code Domplncs Forma Cne® & 37 Marcy 3005

Froject Info  [ooes e e

For Euliding Deparment Use

Applicant Name:

Applicant Acdress:

Envelope =
Summary . Froject Description ||:| Hew Bulking [ addtizn [ ansraon L] crange of u=e

e Compliznce Option [ Preserisee [ Evmioze Trace-oiaceendne) [ systems anavaiz
Checklist

) Hospilal, hotel, call center (24 howr [ Cther buliding types [daytme)

Verfical Fenestrafion Area |ros vetics Fensstration

: Apey Gross Exierior % Varileal
Calculation (mugh nng. divided by wWall Aren Smes 100 :q-_a_h Fapaciratlon

Mo WaSor fecesaalon amd Can rof eccesd /{ 4 :I:l -
AR S e orooe sl e B naecd plwe colion — "

Skylight Area Calculation

Taokal Skyight Area Gross Exierior
(roiegh opening diidas by Wall Area mes 100 equais W Bkyilght
Fhzhin S ght aiem San il sxzeed Wi of e Gies I ¥ 100 =
B e = .
HocpHal, Boisl, call senter (24 hour] Irthar buliding type (dagtima)
OPAGQUE ASSEMBLY OPAGUE ASSEMELY
Rl m insuision -l Aol m insuision R-aiue
il m insuistion R-aiue Wial m inswisdion R-aiue
FEHESTRATION FEHESTRATION
Werical ertica
Ifawimorm LHfscior)
Rfaximum SHGC jor 501 Rfaximum SHGG jor 550
Creerhang [yes or nod Creerhang iyes of no|
¥ e, enter Frafection Facior ¥ o5, enter Froleciion Facior
Sige ins {yes of no| Eide Ans (25 or no)
¥ yes, enter Fralection Facior ¥ yes, enter Froleciion Facior
Sxylight Skyight
IaimoTn LHcior Iawimum LHechor
Rfaximum SHGC jor 501 Rfaximum SHGG jor 550

ECBC

Min Performanc Ener . Future
User Guide Objective | Administration | giapq. Simungtion Checldist Actions
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“Role of Check List -Prescriptive

ENVELOPE Checklist

Cow® 1 27 Manck 200

Building
Permit Plans
Checklist

ECBC
User Guide

Building Permit Plans Checklist

25 Incia Cracgy Conaev or B Sing Code Carmsd arce Foret

\\

Project Address

Il:alz

The folowing Informadion Is necessary o check a bulidieg perm E appilcabion for compliance wkh the buliding emseiope regquirements: im the
Z005 Irdla En=rgy Consensation Bulding Codie.

Jappilcaniey Cods Locatior | Eulidieg Cepartment
fyes,no,na) | Secton |Component récrmaticn Regeired on Fians Hotes

JMANDATORY PROVISIONS [Saction 4

2

JEidg env_ sealing

2.2 1 Fenesiralion miing

8> 99 WA Epeciy a.i:d'er perd.2.4 1o :I_:‘e'.l'. n Appendx
2.2 1.2 EHGC Spedfy whether per 4.2.1.2 or default in Appendyx ©
2213 Al isakaze Specfy |HM

a2 2 Cpague U-factors Specily wheter per defaultin Appendix C or ASHRAE

relcale seaing caulking, gasteting, and weatnersioping

PRESCRIFTIVE COM

FLIAMCE OFTION [Section 4.3)

2.3 1 Foaof rclcabe R-values on roof saciions
5332 ool oo rlcate minimum neflacisnce ard smiliance on plans
253 Fooaf rlcabe R-values on wal seclions
1} indicafe U-fachors on fensstrafion schedule.  inclcale IF
wnlues are rated or detal. © valuss are defaul, then speciy
[iraimmes bypes, glazing layers, papaidh, low-=
|2} Indicate BHGC or 5C on fenestration schedule. Indicate
milies ane rabed or detault
|3} Indicate i overhangs or sice fins ane wsed fior complianDe
834 Vardeal fapmstrafion  Jourposes. 5o, proside projection factor caloulation
(1} Indlcafe U-fachors on fenesirafion schedule.  Inclcate F
wmiues are rated or detaol.  valuss are defaul, then speciy
frame bype, gazing layers, papwidh, low-z
(2} Indcate BHGT or SC on fenestration schedule. Indicate
23 Sralonls milies ane rabed or detault
BUILDING ENVELOPE TRADE-OFF OPFTION (Section 4.4)
Frovide caiculabons

Objective

Administration

Min Performanc
Stand.

NBC

Energy

Simulation

Checklist

Future

Actions
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“Role of Check List -Prescriptive

Mechanical Permit Checklist

Enargy Contaran i g C2ta Compaiansa Fevs

Lighting Permit Checklist

LIGHTING Checklist

i Crorgy Canvervabon Bkl g Code Comglatza Farry Cral =]

Address

|

India Energy Cormseration Bulking Cooe.

The falowing Infarmafion [ necessary o check a bullding permi applcation for compliance wih the mechanical requirements I the 2308

Prosct Addness Ijal:

The faligwing Intermation Is recessary 0o check & bulding permit application for compliance witn the Ighting reguirsments In the 2005 Indls

Cip tower fluid conler

conirod fhe

_ Erergy Conservafion Bullding Code.
Al ety | = | Locagan | Bulksing Depatment
iyes mio nag | Secton | cemponant rfomration Reguined on Flars s Applicabiity e | | _:n'_e:crl Buliding Deparimant
HEATING, VENTILATING, AND AIR CONDITIONING {Chapter 3] (yes, no, n.al Eaction JComponent Informmaiion Reguined on Flans Roies
|MANDATORY PROVISIONS [Section 5.2) LIGHTING Chagter 7]
Rl Sgqupment sfcizney Frovide squloment schedule with fype, capachy, eficency MANDATORY PROVISIONS (Section 7.2)
Zenirclz r.2 corsrals
I= inemmosial wiin Rigns seinack, 3 diferent day hpes.
Toneiocks car marual override s _ . _ I I
[T ——— Ty ——————] [Automaiic shutol! ﬂ:ll.ne astomaiic shuiol! locations or occupancy sensors
Terp. & ceadoarc finmum Space condml Provide schedule with fype. indicale lozaSons
ndicate two-spesd molor, pony mofor, or varable soeed drive

Elping & quctwork

rdizals sealing cauking, gaststing and wealhsrsiripoing

Daylight zones [Proyige schedule wih fype and featurss, indlcabe locations

Flping insulation

rdicate R-value of insulation

JE:&. lighting confral

Addiional control

Jindizats phctcsansor or astronomical time swikch

A G cauaticn

rdlzatz F-valus of Rsuation

Cuctwors szalng

Provoe schedue with Sips, indcals loaton:

fzpectty sealing types and iocations

Tandem wirng |Show wiring on scheduls

=ystem balancng

SpecHy sysssm baancing

PRESCRI

|l

PLIANCE OPTION

[Section 5.3)

Exit siors Ind lzaf= S watls mawdmum
roundz ity t ate minimum eMcacy of B0 lumsn s/t

= -y "

riicate whether project 's compiying with SCEC Srescrptie
Dpton OF Wi AS=SAE Standard £0.1-2004

ERESCRIP RICE LIGHT] LIANCE OPTION {Section 721

Eccnomizer

Indizate whatnar project ks complying win the Buldin

Alr =conomizer
rzgral=d cpemlon

ndicale 100% capablity on schedule

Method (7.3 .1} or the Space Funciion Method ( 2|

ralzale capazilly for pantial cielng

Provide lighing schedule with waifage of lamp and balast and

specity teszs

JEuloing graz catnod fnumber of fietures, Document all sncestons

Fumo fow rates

ndlcate variable fow capacy on schedules

[Provide lighiing schedule with walage of lamp and balast and

soation valves

raolcate tac-way automatc isaaton vales

S pa on magodnumber of felures. Document all excepiions.

warnssls spred dve

NDATORY PROVISIONS (Saction &

SERVICE WATER HEATING AND PUMPING [Chapter 5)

rolate vansble spesd drive

Luminaime= A.auaae IIn:II:abe on plans

F.33

PRESCRIPTIVE EXTERIOR LIGHTING POWER COMPLIANCE OPTION [Section 7.4)

I

524 Solar water heaiing

Frovide calculstons o justty capacly bo mest 20% threshold

Provide lighiing schedule with waifage of lamp and balass and
a p=atnsd fnumber of ivtures. Document all sxcepfions.

wpment effiziency

[Frovide squioment schadule with type, capachy, sficency

ELECTRICAL POWER (Chapter B}

Figing inzulation

rolcale R-valus of psuation

=eal traps

ndicale heat trap on cramings or provide manutacturs:
EDQ:"C!'.‘JT: 12 show that eguipment has mernal haat trap

Fool covers

[Frovide vapor retardant cover for pools:

Fools over 32 C

[Frovide R-2.4 Insulafion

MANDATORY PROVISIONS [Section 8.2)
5.2.1 Transtormers [Provice schedule wih Fansiormer losses
S22 Bighor stician oy Provicis scuipment schisdule with metor capacily, stficlency
I P guer dmesor porpactisdProvide schedule with power facior comection
524 Check mel=ring [Frovide check metzring and mankaring
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— Performance Based

Whole Building

Performance Checklist

Performance Rating
Method Compliance

Table

Performance Rating Method Compliance Report
Comparieon of Propoeed Dezign Versus Baceline Design Energy Model Inpute:

Building Element

Envelape

Abpre Grads Wall Construetion/s)

Froposed Design Input

U factor 0.124

U factor 0124

Below Grade Tall Constrartian

Roof Comsiraction

U factor 0.063

U factor 0.083

Exterioe Floor Comstruction

Slab-oe-Groade Conttrurtan

Wizdow-io-Gross Wall Ratio

Fenestration Trpe(s)

Fepesimatan Assembly I Factar

Fenestration Assembly SEHEC

Fenestration Visual Lizht Tranmittance

Fixed Shading Devires

Arbient lighting pover dessitr nd Lighting

Process Lighting

Lightmp occapant Sensar Controls

Dy lightieg Coatrals

ECBC

User Guide

Objective

Administration
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Stand.
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Energy

! Future
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~ Role of Check List

— Performance Based

Baseline
Building
Performance
table

Performance

Improvement
Table

Baceline Building Performance Table Baceline Energy Summary by End Use
0 rotation S0 rotation 150 rotation

Energy Enerpy Feak Energy Feak Energy Feak Energy Feadk Energy Peok

End uce

Type (KWh) W) (KWh)

270 rotation Average

0W) Wh) (W) (Wh) (W) (WhH) (kW)

Space beating (Fael 1)

Space Coolng

Fumps

Heat Rejecticn

Fars Imteriar

Fapn Parking garage

Service Water Heaxting
[Fael )

Receptacle Equipnent

Elevators and
Escalxtors

Other Process

‘Tiotal Building
‘Consumption, Demand

Total Process Epergy

Propozed Building

Nataral Gas

Stezm or Flot water

Chilled Watez

Cither

Toral
MNonrenewahle

Regalaced &
Unregalated)

ECBC
User Guide Objective | Administration
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m Actions

Time line for updating the ECBC User Guide
e BEE/ECO-III should take initiative
e Governed by feedback from the practitioners

ECBC Program Committee to take a call on making
ECBC mandatory

* Roles and Responsibilities
e Submittal Requirements
e Inspection Requirements

e Transparent and Fast Approval Process

ECBC
User Guide

Future
Actions

Energy
Simulation

Checklist

Min Performanc
Administration Stand. NBC

Objective



m Actions

Focus on right tools to make the process easy
System should be automated

Less use of administrative resources

Remove guidance gaps in ECBC and its User Guide
Provision of incorporation of new technology

Promote sustainable material use
e [.ocal material use
 Passive techniques

ECBC
User Guide

Future
Actions

Energy
Simulation

Checklist

Min Performanc
Administration Stand. NBC

Objective
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Thanks!

For More Information, please contact

Dr. Satish Kumar

Chief of Party, USAID ECO-III Project
Phone: +91-11-2685-3110

Fax: +91-11-2685-3114

Email: ecoz@irgssa.com

URL: http://www.eco3.0rg
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