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* Study conducted in 2009-2010

* Objective: Designing for implementation of
promotional programme for EE new housing

* Recommendations on strategies to improvise
comfort conditions and/or energy efficiency in the
identified housing units (AC/non AC) along with
incremental costs

Shading / overhang

Efficient glass

fficient
ames

Features of a high
performance window

BASE CASE
1. FALG brick wall with
cement plaster on

both sides

2. RCC roof

3. 6mm single clear
glass with MS frame

RECOMMENDED CASE

1. Heavy concrete block
wall, white paint

2. Mud phuska roof
with reflective
coating,

3. high performance
window(SC:0.29)

4. Enhanced ventilation

) DISCOMFORT

HOURS:
64%

DISCOMFORT
HOURS:
44%
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Base Case parameters

1. FALG brick wall with cement
plaster on both sides
2. RCC roof
3. 6mm single clear glass with
MS frame
4. Incandescentlamp, T-12
5. one-starwindow AC in
bedrooms and living room
Case 1 Case 2
i ecommended case
Wall shading
Sakora roof with
reflective coating

ECBC compliant
window

CFL, T-5

five-star rated ACs in
bedrooms and living
room

J
<
el

I

Annual energy
savings:

73 kWH/m?

Annual energy
savings:

66 kWh/m?2
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e Quantification of energy saving potential in residential
buildings as a tool to incentivise EE housing

* Alternative to complex simulation tools
* Tool to calculate-EPI /"
= bR,

* Establish a ccgnzgtr"tioﬁ )

consumpt&@rﬁhdc’ " ‘el erg consumption of an
energy efficient ¢ ‘

e Evaluate imgac
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e Easy to use with minimum
user dependent variables

* Flexibility of choosing a
prototype

e Advanced users of the tool
shall be able to provide
customized buildings specific
inputs if template/prototype
building information is not
used
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Benchmark Benchmark

Case study viewer Case studies

View different energy efficiency measures

Energy efficiency measures

Contact the participating organisations Contact

Building Architecture

Thermo-physical
Properties of Building
Materials

Lighting Load

HVAC System Efficiency

Hot Water System Details

eArea Calculation for Floor, Walls, Fenestration,
Shading devices etc.

sGuides the heat ingress in the building

eGuides the energy consumed towards
illumination

sGuides the energy consumed towards cooling of
building

sGuides the energy consumed by hot water
system and energy saved due to Solar Hot Water
systems
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Annual Energy Consumption (kWh/sqmlyr)

450000
400000
Energy Conservation
350000
Measures -
. 300000 -
« Efficient Envelope
Materials 250000

* Efficient Lighting Systen -
« Efficient AC system 150000 -

* Solar Hot Water Systeto -

50000

25%

33%

38%

Conventional

Efficient Envelope

Efficient Lighting

Efficient Air-conditioning  Solar Hot Water S}
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Deviations with respactta reference building

» % Saving with

respect to the
reference case

» A short report on
deviations with
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Calculate energy d. d of residenti

Case study viewer

View diff t

gy effici Y

Contact the participating organisations

Energy efficiency measures

Contact
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File variants Master dats  Visibility Navigation  Help

| 4 New “jopm ‘ bl Save ||| (=) Create Report ||| ¥ Create new variant I—j Delete Variant ||| Calculation mode: (g Certification

EnEff-ResBuild India

wizard IT ToolKit EnEFF ResBuldindia

pijostiar Start a new project
1 Project
yower| ™ wiizard vl guide you through the first steps using the IT Toolkt ENEFF Resbuldindia:
© if Case
§u ared @ Start with sample buiding
(51 Buid Start with one of the sample buildings, They can be modified to fit your
S building, Different 2, 3 or 4 BHE apartment bulkdings are avadable for selection.
b gh Areas, volume and elements of the bulding envelople are created
& 50 on the selected sample building and number of flaors.
& s Use this option for a quick start!
4 Hot| ) Start From seratch
-1 Redf No sample building is used. All values must be entered.
| Use this if you do not want to use a preset building!
ol () Loadbie...
% variants
To continue, chck Next
<

;ﬁ ka = Bmunlmd,:

Show which results
Calculation mode:

Certification

Related To

Total energy per apartment I ) i "
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R Start a new project
This wizard will guide you through the first steps using the IT Toolkit EnEFF Resbuldindia:
= if Casel
§2 ares) ) Start with sample building

(5§ Buidl Start with one of the sample buldings. They can be modified to fit your
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= i Case 1 2BHK ks t
§2 Ares| | Select sample buiding: N  S—
(G buiaf | (284 spartments 4 )
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the Weather Data
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Related To.
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Overview resuts
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Project
Navigator

@) Create Report | ¥ Create new variant [‘] Delete Variank

Eff:ResBuild

for energy efficient residential b

Enter Total
common area

iption of the buldingjvariant:

[

Enter Total
Conditioned area

Calculation mode: (£ 4

Condtioned sres% | 100.00

Enter number
of floors of
the building

3 Results
| Totnier ] Enter number of
5B Quaitative parameters apartments sber of spartments (0 Internal heat gsins High
,V 3 Average occupants S.00
icats - what Buiding charschoristics - Inertia of buidng and thermal bridges
e certification only shares of the energy consumption are considered which Are the external wals rather heavy or ight? @ Heavy
sider installes or spacifies which systems are installed!
& > Are the internal walls rather heavy or lght? @ Heavy
3 control over spacificationsfinstallation on the following systems e o
Shiows which results " = N gs fos
Cakculation mode: marvy or OMey @
rking bohting 1 Cooling Systems
E EEEEm 2ating Systems 4 Hot water Buiding characteristics - Ventdation
Related To s fans & Apghances 15 the bulding rather srtight or untight? At ®
Total energy per apartment - = .

el

Key plan showing the typical
floor plan consisting of 6
apartments.

2/26/2013

10



Key plan showing the typical
floor plan

Key plan showing the typical
floor plan
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Project
Navigator

Show which resukts
Cakculation mode:
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Related To
Total energy per apartment
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Ww;dmmwmmmb-m(
— L Enter Total S
Add el exposed to outside s Exposed wall area Net s []

Add wall to core area (staircase, etc)
Add roof (flst or tited)

Add st (lowest apartment)
s Enter Total
Add or parking
apartment wall area
Enter Apartment attached to the

Roof area common area

Exposed Wall Area
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Key plan showing the typical
floor plan
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=3¢ Lighting
4! space cooling systems
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Hd Hot water systems
= | Results
| Tabular
4 Qualitative parameters
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Show which resulks
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Certification

Related To

Total energy per apartment I1\|

EBuilding envelope

Only elements of the heat transferring envelope mu:

[ asdosammsement e Select wall

beted companent | | Delete selected companent

Orientation

External wal Qrientation J

Grass area [m2] Met atea [m2]

Choose

Name |External wall |

Orientation [East \b| Slope:

Gross area 50,00 2

Surface color: i |

Select construction
U-value

AAC Bl
Description of the con: Convention:
[ 25 4rm cement plast| ECRC Externdl

228, 6mm Brick.
25, 4mim cement plaster with san

Select to

Select construction create
material from
library

customized

wall assembly

3
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Show constructions For
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= Create/edit
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Total energy per aparkmenkt =] ‘

|| Calculation of U Value according to EN 15O
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=
Havigatiof] | Available constructions [ 2 J
1
2 b g Delete U, =
b © AAC Block Wall Ry +2 EAS
=3 <o Move ko user database si A =2
© Conventional External Wall " in WA=
5 ECBC External wiall Construction data
Mame [Brick with Plaster
wise [ wiom
25 4mm cement plaster 5
228, 6mm Brick
25 4mm cement: plaster with sand
=]
&
Apply construction and exit | [} Exdt

Seleck cOnstruction | Brick with Plaster

vake T

Deseription of the construction

75 4mm cement plaster
228, 6mim Brick.
25.4mm cement plaster with sand

Select to
create

customized
wall assembly
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Select Glazing

type from

Building envelope
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fenestration — ST

Select Window
frame

Adjusted Hame Orientation  [Fast \\! ]

SH G C Glazing Frame [ Aluminium without thermal break =]
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width 1,000 mm wertical Fins: wertical Projection
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Results For this Fenestration system
Show which resuks
ateulation mode: U-values: Glazng (517 WimHK)  SHEC Glazing
Frame 1351 W{mK) Gverhangs and fins

Total 7.27 wiimK) Effective 0.73

Certification

Relsted To

Total snergy per apartment =]

Avalable glazings Glazing data Infe [
BB £CEC Glazing (co Climate; 401% Mame [EcBC Glazing {composits Climate; 40% < ... Calculation of U value according to preN ISQ bfer
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< Double Glazing
" Double Glazing Low-e 5C 0.20 U - Ay xUy + A x U, + by xyy .
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Manage glazings

¢ Mew J
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Delete
Mowe to user database ]
| Apply glszing and exit | | Exit
Glazing  |Sinale Clear Glazing & mm Y] | Aluminium without thermal break [ET]

Select to

Fenestration SHGC Caleulation as per ECBC Guideline - Devell

Create/edit

ind Window dimensions: Height mm create New  rwiriection o | wm
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= pa nel Results For this Fenestration system g g
Show whic ¥ system
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Certification
Total 7.27 Wi(m2K) Effective 0.73
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15 Project Inkernal lighting for aparkement area
23 Casel Open lighting power density (LFD) calculator Installed LPD (Lighting power density) |7 50 Yifjm? Maxximum LPD For this ars is 7,50 Wil
&4 areafCharacteristicsiLoan Certif |ighting Control aptions [ -]

[ Buiiding envelope
. Common area lighting {stairs, lobby, etc)
2

Installed LPD (Lighting power density) wiejmz Waximum LPD For this are is 6.50 W)

Lighting Control options [Manusl On/off

Open lighting power density (LPD) calculator

-4 space cooling systems

-4 Space heating systems

] Hot water systems Common lighting for internal parking ares

=[] Resuks Open lighting power density {LPD) calculator Installed LPD (Lighting power e allreliolticlr slelZ 20l |

| Tabular
- | Lighting Control options

Qualitative parameters L]
i Enter LPD for

3 Variants

Common area
< i | 3|

Show which results

Calculation mode:

Certification

Relsted To
Total eneray per apartment ~] I o B
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! - == - wattage, numbers
Toolkit “
Haagaton
o2 e
1 areaiCharacter -l
i | S i ——
B Spoce cooirg o || PR OB e T Ywrmassen
5l Space hesting sf Number of fxtures: = | Per fixture: Tatsl
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—
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Select type of
cooling system fia

Remarks: - The number

Navigation
1) Project Space cooling options
i Case1 Select the cooling systems:

Select BEE Star

monly used &

§i AreajCharacttistics/Loan Certif () Mo coaling

(@ Decentralized conling (splic andfor window AC systems)

Building envelope

&

% Lighting

() Centralized cooling (4R systems)

rating of AC

e s Coolngoutpu: 01

Gperation mode of coaling systems:
(@) 24h/7d operating schedule (15t of May to 15th of October)

4] space heating systems
Hot it ke .
& ot water syskems () User defined operating schedule

= | Results The ussr can set the operating time of the devices.

| Tabular () User defined operating schedule and cooling caparity
31 uslitative parameters The user can set size and operating time of the devices.

3 Variants

Space cooling operating times

All operating times must be given in hours/day [h/d]

Jan Feb Mar April May

ul aug Sept oct

Shaw which results

Caleulation made:
Design resources

Certifieation Additional resaurces and design quidslines can be found here:

Automatic setting of pover and operating times ko maintsin temper ature.

[ETRE T

BEE Star raking

Split AC

The split sir conditioner comprises of bwa parks - the|
and the indoor unit. The split air conditioner can be
|| ene or teo rooms,

Namber of mstaledunits 0| Cosingoutput 111
1 Star * || EE Rating 2.3

BEE Star rating

WVariable Refrigerant Flow (YRF) air-conditioning systf
of newly widely used system, due o its flexbility an|
cosfficient of performancs (COPY in part load condity
indoor units in a WRF system can be independently d|
mest the cooling or hesting requirement in sach roof

Humber of mstalledunts [1 | Cooling output

Related To hitbpeffra saveeneray. co.inf20-module-positions-mainmenu-44.oh

Total energy per apartment

(B3 i

BEE Star rating

[E— P

| [E3)
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Navigation

Project Space hot water options

Case L ‘Cperation mods of cooling systems:
81 ArealCharacteristicsiLoan Certi () M hat water

Building envelope Becentral hot waker

% Lighting

4 space cooling systems Desianjresoiicos
Additional resources and design guidslines can be found here:

4] space heating systems

Remarks: - The number of units is always the tokal number of thase units in this building

Instant water heater
Tnstant water heaters instarkly heats the water as i flc

through the device, and do not retsin any water intern:
except For what is in the heat exchanger coil,

Number of installed units

Storage capacity |1.00 |

|http: bscreen.net]

4 Hot water systems

Electric Geyser

= | Results
Solar water heater

| Tabular

4 udlitative parameters I
% Variarks

BEE Star rating

Collector area | 24,00 m

|

| Solar water heater absarbs solar radiations in the collsctr
pannel during daytime ko heat the water, Bath flat plate
callector, and evacuated tube collector are commonly used, =r

Istar® o)

\ Electric Geyser

Storage capacity [15.00 | Number o installed urits

BEE Star rating |1 Star™ |«

(] m; |

Show which results

Enter Collector
area for Solar
water heater

Calculation mode:

Certification

Related To

Select BEE

L installed electric
star rating

{ Select number of
geysers

Total energy per apartment T
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§r ArealCharacteristicsfLoan Certif

Building envelope

- Lighting
441 Space cooling systems
4] space heating systems
4 Hot water systams
&

| Tabular
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] Qualitative parameters i

% variants

< I |

|

Showr which results

Calculation mode:

Certification January March May July September Movermber
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Internal lighting [ Comman lighting Parking lighting [l Cooling [l Heating [ Hot water ] Ceilinafans [Hll Appliances
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Tl proect
b3 oy 5,500
& i Casez
] §ir ArsajCharacteristics/Loan ¢ 5,000 -
2 {3 Building ervelope
3 - i
L Lighting 4,500
Hd] space cooling systems «,000 4
Hd] space heating systems
HH Hot water systems 3,500 7
=
= | Resukts = 3,000
| Tabular =
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Hi qualitative parameters 1|
“F variants 2,000 -
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Shows which results
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HIRCO Project — Panvel

ECMs (energy conservation measures)
adopted:

1. Roof Insulated

2. Wall with AAC block

3. Windows well shaded

4. Efficient Lighting — LPD in range of 5.4-5.7
W/sgm

Efficient Air-Conditioners — BEE 4* Acs
Solar Hot Water System — 25% of the roof
top area

oo

“The consumption is related (o the bullding ares

his building:

50 kWh/m#yr
H 20 30 40 50 60 70 m
-—_— -

Reference: A
78 KWh/m3yr |

Energy shares considered for [« Internal lighting [ Parking liahting | IHeating
the loan application [~ Common lighting [wr] Cooling [wr] Hot water

Savings:
36%

[ ]Ceiling fans
[ 1Appliances
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—

Calculate energy d d of d | buildi Assessment

Case study viewer ‘ Case Studies
——

Energy Efficiency Measures

Contact the participating organisations

Axfw B Fraunhofer

2E te
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Description
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How 10 use the Case Study Viewer Lotus Boulevard
The Case Study Viewer & easy to ue. =
The avadabe case studes are istet baow. By kg T oua e LS E:
avadabe case studes are istet baow. 4
on one of the, the detass of teh case study re LocatoryAddress: ‘Sector-100, Nods

e el s Type of constucton:
‘The nformation on each case study s structured anto Ste area: N Aces

the same topics. No. of Towers/ Apartments: 30 towers

tramsed on the eft hand sce. By kg on ane of s i sl = ’ !
these mages It gets zo0med. Project st Ongong 1=
i Devekpes: T C Uiversa Developers Pt L1 1 N
Ust of avalade Case Stuces Architects: Deagn and Development Inda Pvt. Ltd. e r
A Design Team: Vidur Bhardway, Sheetal Rakhesa, Mona Beh, Rudhi Vi, Priva, Rajeev, Baka), Obaid, Rahu, Meenu

Speceal Servce Conmitants
“Vihere total s more than the sum of ts part”.

- e AT

Busness Center Side View
. The
e

i kil
name to this central “street” H
Tom Project

Zhemeiind  Photographs

List of Case
Studies

Lotus Panache o £ Busness Center Top View

the project. 3 -
[ R €

File  Navigation Help

EnEff:ResBuild India AiFw_ rranhote

Toolkit for energy efficient residential buildings in India D, 55 9
& ¢ Er e

- e

Case study viewer Case Studies

View diffa energy effi Energy Efficiency Measures
—_—

Contact the participating organisations Contact
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S

Hom 10 use the Energy Efcmncy Vewe: Energy Effcency Meanre Desarpton

ntevest n e buking or yau techracal terest 1 the ree beiow.

Window-val rato (WWR)

Whidow to wal rato & the net glazng area (window area minus mubons and frame or approximately 80 per cent of openng) dwided by
gross exterior wal area.

WWR should be restrcted to maxmum 60% to avod excessive heat ingress. Glazed area shoud not be solely decded on the bass of

external aesthetics.
w
5 H
| Individual EEM |
WIR =2 WH Details

Vegetated Roof o Green Roof r

wial
Hh performance wal
Surface fnghes

For free download of the tool, logon to

www.ittoolkitindia.com
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