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SESSION |
Introduction and Project Overview

Speaker:
Niroopa Subrahmanyam



INTRODUCTIONProject Objective

Toenhance climate resilience and thermal comfort in bulldibgsdopting

Innovative passive measures, locally available and low embodied energy

materialscoupled withappropriate available technologies of construction

for affordable housing.

The main objective isiinimizing discomfort hourthrough use of passive

design measures tonprove the guality of lifavhile ensuring affordability
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‘ INTRODUCTIONProject Timeline

Concluding
WP7and
submitting
Replicable
designs
Project kick _ compendiu
off Concluding m
WP6
SEP DEC MARCH JuLY AUG SEP OCT NOV MAR
2021 o7 Nov 2021 AN FEB 2022 AprilL MAY  JUNE 2022 2022 2022 2022 2022 DEC  JAN 2023
O O0—C—8—O0—OC—e—O0—0—=0 ® O O o—O O—O——@—
WP1 WP2 WP3 WP4 WPS WP6 WP7
Documentation of Develop Architectural Develop Budget Develop BIM and Organize Workshops Devglop | Developing a
architectural typology, Design & Specifications | Estimatesf Simulation Models and Event for the Architectural Design compendiunfor
construction for Replicable Design Replicable Design of Replicable Design | Launctof Replicable & Specifications for Replicable Design
technology and options for Thermally options for Thermally options for Design Catalogue for . Replicable Design options for
mf?te(:'all)f used for Comfortable Comfortable Thermally Thermally options for Thermally
a gr aPI\i A-\Busmg Affordable Housing Affordable Housing Comfortable Comfortable Thermally Comfortable
under Affordable Housing Aftordable Housing Comfortable Homes under
BLC Homes PMAYU
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‘ INTRODUCTIONWork packages

WP4

OBJECTIVE

Development of a navigation Tool for
hosting on webportal

ACTIVITIES

1. Develop a database of design optiohaving cost details,
energy performance parameters, other selection related
parameters, for wekbased tool

2. Develop an intuitive welbased toolto visualize and
compare building design options based on performance and
other selection criteria. The objective of the tool is to assist
the user in taking informed decision.

3. The navigation tool should leptimized for both PC and
portable device (mobile/tablet) browsing.

DELIVERABLES

A Web based tool tovisualize and compare building
design options

WP5

OBJECTIVE

Organize Workshops and Event for the
Launch

ACTIVITIES

1. Round Table Meetings

With identified stakeholders (e.g., Developers, Financial
Institutions, UDDs, PWDs, ULBs, etc.)

and incorporate the feedback received from stakeholders in
the proposed activities

2 Regional Stakeholder Workshops
To present the outcomes under the assignment and
incorporate the feedback received from stakeholders..

3. Training Programs
A Physical and virtual training workshops targeting building
design professionals and government stakeholders.

DELIVERABLES

A Presentations, workshop material and training manual
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WP

OBJECTIVE

Developing a compendium for Replicable
Design options for Thermally Comfortable
Homes under PMAY)

ACTIVITIES

1. To develop and deliver print ready InDesign anerés
PDF formatgalong with a weHriendly PDF version for
uploading on PMAY (U) website)

DELIVERABLES

A Two highresolution compendiumsn book format

A Integration of replicable designs developed in WP 6 in
the web-tool



Topics covered in Webinar 1, 2 and 3

Webinar 1 - April 2022

: Type design overview of Thermal
~ Overviewofexisting designand — + Framework for development of Performance and Carbon Footprint of
. construction practices to identity gaps in : type designs : Construction

achieving optimal Thermal comfort
Key Performance Indicators

_____________________________________________________________________________________________________________________________________________________________________________________________________

Affordable Housing Typologies Type design packages Simulation and Performance concepts
: Plan sets & Master sets : |

Categorization of residential 5 | . Key Performance Indicators of one type desngn
buildings for Type designs Overview oMasterset RETVWFR,EEI,.DDH

____________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________

Type designs for different building Simulation results and Development of BLC ~ : Introduction to Webtool
typologies . Performance Inferences @ (Beneficiary Led Constructlon) &
: type designs Next Steps
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‘ About the webtool

What Is the purpose
of the webtool ?

This webbased platform isn intuitive web-based

learning toolthat helps designers, builders and promoters
of residential building® understand the ways of
designing thermally comfortable affordable residential
buildings

Theplatform provides type designs and the thermal
performancefor awide range of residential building
types and sizesf residential units inlifferent climatic
regions.

The tool covers various aspects of desigmging to the
user sample designs with detailed simulations and
identified criteria for measuring the performancef the
building.Theobjective of the tool is to assist the user in
taking informed decision.

The navigation tool should logtimized for both PC and
portable device(mobile/tablet) browsing.

What all will the user
get In the webtool?

MASTER SET

A A) Design data o
Plans, Block Plan ,Window and shading design

A B) Construction data e
Working drawing sePlans, Elevations , Sections,
Electrical Layout & Architectural details
A BOQ & Estimate
A Reuvit file
A C) Simulation Data i
Climate analysis ,Schedule of operatjbrput Parameters
A IDF files
A RAD files
I
A D) Performance Data ™=
A Key performance indicators
RETV, WFR, EEI, DDH

PLAN SET
A Designg Plans s
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Where can the
webtool be found?

A The webtool will béosted by the Ministry of
Housing and Urban Affairs

A Details will be announced when the website is
ready.



‘ Webtool structure
--------- ~ Multfamily  J-------- \ Matrix of size and Design options
Select Typolo o ) ,
. Uy - _ Single family}--------- Matrix of size and Design options

.
Step 2: Master set | Design Data Technical Data | | Downloadable Data
Select unit type (6 Key Parameters)|
& size .

J

to Master set

{ Plan set } ________ { Design Data } { Technical Data Iinke?_j { Downloadable Data\

J

[ Unit Location } ------- { Select State } ““““ { - Select City ]

Step 3:
Variant selection

Performance res.ults of | [ Unit Orientation } _______ { South } _______ { West / East ]
16 Master units

_______ { Middle and Top ]

Step 4. : | d J
Download design dats Mprove [ Good }
performance data &
open files
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End of Session

Questions and Feedback
Please follow the link in the chat box to fill the feedback survey:
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SESSION Il
Webtool Interfaceg Design and Technical Data

Speakers:
Prof. Ashok Lall Rathnashre®rakash
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Site Map

( Multifamily | E— ( Matrix of size and Design options

~ Single family--------- ( Matrix of size and Design options

N
Design Data } { Technical Data }L Downloadable Data

(6 Key Parameters)| )

to Master set

Design Data } { Technical Data Iinke?_j L Downloadable Data,

J

Select City ]
{ Per{cgrrpﬂzr;(t::r ruer?i‘thltS of } ------- [ Unit Orientation } ....... { South } ——————— { West ]
[ Unit Position ] ———————— { Middle and Edge } ------- { Middle and Top ]




Project Background

Project Description & Objectives

Climate Smart

Building Designs

for Affordable
housing

The Replicable Design Options for Thermally Comfortable
Affordable Housing is a project launched within the Climate
Smart Buildings (CSB) Program as part of theGaaman
Technical Cooperation (IGEN).

This project seeks to enhance
awareness of thermal comfort, build
capacity of stakeholders and
government officials at
ULB/State/Centre levels, and support
the mainstreaming of thermal
comfort in affordable housing
schemes and policies

Project Team

Project design principles and performance indicators

Project objectives

To enhance climate resilience and thermal comfort in buildings by
minimizing discomfort hours.

To adopt passive measures, locally available and low embodied
energy materials with appropriate available technologies of
constructionfor affordable housing.

To improve quality of life for end user while ensuring
affordability.

To enhance knowledge of stakeholders and government officials
through consultations on thermal comfort.

To equip building design professionals with advanced knowledge on
thermal comfort and capacitate them to integrate thermal comfort
in upcoming affordable housing projects.

Replicable Designs webtool

This webbased platform is a learning tool that helps
designers, builders and promoters of residential
buildings to understand the ways of designing thermally
comfortable affordable residential buildings.

The tool covers various aspects of design for thermally
comfortable residential buildings bringing to the user
sample designs with detailed simulations and identified
criteria for measuring the performance of the building.
The platform provides type designs and the thermal
performance for a wide range of residential building
types and sizes of residential units in different climatic
regions.

NEXT




Project Background

Project Description & Objectives

Project
contributors

Ministry of Housing and Urban Affairs
Government of India

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Deutsche gesellschaft

Building materials & . :
fur internationale

Technology
Promotion Council

Project Team ‘

Project design principles and performance indicators

Knowledge Partners

£E = .S =%
S P

Fco Frien dly Solutions

©

Ashok B Lall Architects

Experts in sustainable, affordable and
climate conscious design at all scales
of development since the last 40 years

www.ashokblallarchitects.com

Lead Consultants Pvt. Ltd.

Pioneer in MEP & Green
Consultancy in Indisincell years
with offices & projects across the
country

http://www.lcsind.org/

Greentech Knowledge Solutions Pvt. Ltd.

Experts in offering solutions for improving
energy efficiency in buildings, improving
resource efficiency in the production of
building materials and deployment of
decentralized renewable energy systems.

https://www.gkspl.in/

Experts

A Environmentally sustainable and affordable architecture

A
A
A
A

expert
Architectural Design Expert
Building Construction Expert

Building Material Expert

Passive Strategies Expert

Building Energy Analysis Expert
Building Performance Analysis Expert
Structural Systems Expert

Project management

Webtool designer

BIM Expert
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http://www.ashokblallarchitects.com/
http://www.lcsind.org/
https://www.gkspl.in/

Project Background

Project Description & Objectives

Project Team

Project design principles and performance indicators

It is essential to understand project design principles and performance indicators before proceeding to the next page

Passive design strategies used
for achieving thermal comfort

Compactness

@ y \\

Y B
o ~

This principle requires minimizing the external wall area while
planning the arrangement of dwelling unighether as a single
unit on its plot of land or as a group of units. Lesser the area o
exposure of the external envelope to the outside, for a given
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i floor area, lesser will be the heat transfer into the building.

The external perimeter that separates the outside from the
inside, is made up as walls and windows. Opaque masonry wall
will have a greater capacity to resist the flow of heat compared
to windows. The larger the ratio of window are to wall area, the
greater the flow of heat

F————-=---

Indicators for assessing thermal
comfort performance

Degree Discomfort Hours (DDH)

The difference in temperature between the indoor air
temperature and the IMAER comfort temperature\aer 8760
hours (365 days * 24 hours).

Software Design Builder/Energy Plus

Embodied Energy Intensity (EEI)

Embodied energy share of the highest contributing materials
i.e.cement steel, walling blocks.

Embodied energy intensity is being demonstrated as
embodied energy per unit carpet ar@dJ / m2)

Calculation Required
Mass or volume of Cement, steel and walling materials used
are taken from the BOQ. This is multiplied by the
corresponding embodied energy coefficients of the material
(in MJ/kg or MJ/m3)Coefficients from secondary sources

Sum of embodied energy of all materials divided by carpet
area gives the embodied energy intensity

Cost Efficiency

SRR
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s
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Variations

Variation in Unit Orientation

ml

Ideal orientation (South)

270°
Worst Orientation (West)

The variation in performance when a building is turned through
different orientations with respect to the sun is also reported by
simulation. '

Variation in Unit Position

(1) Middle Floor Middle Unit

@ Top FloorMiddle Unit
@ Top FloorEdge Unit
(4 Middle Floor Edge Unit

The differences in performance
due to the positioning or
placement of a dwelling unit
middle floor or top floor , middle
unit, end unit etc. is reported by |
simulation. :
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Select Housing type

LMuIti Family ¢ Group Developmg]tJ

Multifamily Residential Development is one where
multiple separate dwelling units for residential
inhabitants are contained within one building or

several buildings within one complex.

¥

SINGLY LOADED CORRIDOR

Height : Upto G+7

A The tower typology has a central core for vertical
circulation around which units are arranged.
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A This gives the advantage of shared walls and higher
densities can be achieved by placing the multiple tow
close together which can add up to a linear form..

>

AN

&

VI

AN
AN
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TOWERCONNECTED

TOWERSTAND ALONE
Height : Upto S+ 8
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{ Warm climates }

{ Cold climate }

Select Dwelling Unit type

Multi Family - Tower Connected

Wi BATH
0.9mX1.2m  1.1mX1.2m

B oo “‘\\ Im Wide passage
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_—r

- BEDROOM 1

L 3mx3m

_r

=] —rr

 M-AAIBHK . M-4B1BHK . M-4G2BHK . M-4D2BHK
Carpet Area : 30sgm Carpet Area : 40sgm Carpet Area : 55sgm Carpet Area : 60sgqm

o

7 BALCONY =
1 2.8mX1.3m g

I i
ing deviceJ @ @ ~——bolt o

3

~ CLM-4A1BHK
Carpet Area : 55sgm




Multi Family - Tower Connected

Select Dwelling Unit tyy

E About Dwelling unit Type Desic

N Climate Zones Map Of India*
“i? i j“w/ *As per NBC and ECBC (2017)
SRINAGA !

\
’\/3 WARM CLIMATES

E Warm climates J

Composite Clima%

Warm and Humid Climate

Hot and Dry Climate

]
. Temperate Climate
A

High temperature in Summer
and cold in winter

A Low humidity in summers and
high in monsoons

A High direct solar radiation in all
seasons except monsoons

A Occasional hazy sky hot winds
in summer, cold winds in
winters and strong winds in
monsoon

L Cold climate j

COLD CLIMATE

Disclaimer:The study shows results for representative
cities in each climate zone. These are not absolute
solutions for all locations falling in a particular climate zone
as conditions vary geographically. The methodology and
rationale for improving thermal comfort step by step is to
be understood from this example and applied for other
locations.

Boit on
shoding device

[ BALCONY
2imxIm

L o) e
BEDROOM 1| |
3mx32m

BALCONY
2Imx1m



Multi Family - Tower Connected

Select Dwelling Unit type

[ About Dwelling unit Type Design% - -

Wi BATH
0.9mX1.2m  1.1mX1.2m

BEDR?OM 2 1m Wide passage

{ Warm climates }

BEDROOM 1

_—r

- BEDROOM 1

L 3mx3m

—_r

=] —rr

BOLT ON SHADING DEVICE-

 M-AAIBHK . M-4B1BHK . M-4G2BHK . M-4D2BHK
Carpet Area : 30sgm Carpet Area : 40sgm Carpet Area : 55sgm Carpet Area : 60sgqm

{ Cold climate }

o
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1 2.8mX1.3m g
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~ CLM-4A1BHK
Carpet Area : 55sgm




D N DATA KEY PERFORMANCE INDICATORS DATA v DOWNLOAD

3D Views DOOR WINDOW SCHEDULE

Tag | WIDTH | HEIGHT| y | Sy

(mm) (mm)

D1 1000 2550 00 2550

D2 900 2550 00 2550

D3 750 2100 70 2170

D4 900 2100 00 2100

3 w1 900 1200 900 2100

; { W2 900 900 1200 2100
gall ==l — lgg A oC w3 450 900 1200 2100
! K Vil 600 600 1500 2100




Unit Plan

DESIGN DATA \ 4 KEY PERFORMANCE INDICATORS DATA v DOWNLOAD
Block Plan
Unit Plan M-4G2 BHK
3D Views * DOOR WINDOW SCHEDULE
SILL LINTEL
tag  WIDTH  HEIGHT L T
(mm) (mm) (mm) (mm)
WC BATH D1 1000 2550 00 2550
0.9mX1.2m 1.1mX1.2m D2 900 2550 00 2550
o ‘ — ' Eal - D3 750 2100 70 2170
SHAFT _ B SHAFT - v
L @ m o P [ D4 900 2100 00 2100
Il > \ ! }{/ @ U Wi 900 1200 900 2100
9 * M Kitchen || . W2 900 900 1200 2100
. . l I“ oo 8mx2.0my ﬂﬂlﬂﬂm w3 450 900 1200 2100
—_—r— »—o—q Vil 600 600 1500 2100
\ saia e ‘\
BEDROOM 2 Living +Dining
— ] 3mx3m 3m x 4.2m
\\\\\ e LEGEND
U U . Load bearing external walls
|| R ER . Non-Load bearing walls *
B Structural columns
=== (ﬂ} D *|t is recommended that the Neload bearing walls
""""" N BEDROOM 1 should not be structural to allow flexibility in planning
BALCONY . ‘\\ 3mx 3m of room subdivision as per user preference.
3.2mx 1.2m \

| KEY PLAN

S @ D

_—_ BOLT ON SHADING DEVICE- I I



DOWNLOAD

3D Views
KEY PERFORMANCE INDICATORS DATA

DESIGN DATA

4G2 BHK

M

Block Plan

Unit Plan
3D Views

North ¢East facade detall

South Facing Elevation
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North Facing Elevation
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North ¢ West facade and




DESIGN DATA

3D Views

KEY PERFORMANCE INDICATORS DATA

DOWNLOAD

North ¢ West facade and detail

External shading with side

External window with

overhang and side fins

fins to protect from heat __- 4]

[
i
"
1
P

M-4G2 BHK

i B




DESIGN DATA

3D Views

KEY PERFORMANCE INDICATORS DATA

DOWNLOAD

Thermal Comfort Performance

Visual Comfort Performance

B

Cost of construction and Embodied Energy

External shading with side

External window with

{ ~N
| A
| = 1B
| | | |
| |
= { H\i
B Y
o | ;
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] | A4 g
— | o
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1 i [ {[ fins to protect from heat _-
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Thermal Comfort Performance

SELECT UNIT ORIENTATION
SELECT UNIT POSITION \ 4

SELECT COMFORT PERFORMANCE LT VE

CLICK TO VIEW RESULTS

L

Cost of construction and Embodied Energy

DESIGN DATA KEY PERFORMANCE INDICATORS DATA v DOWNLOAD
Thermal Comfort Performance S
RSSO Visual Comfort Performance k M-4CG2 BHK

UNIT PLAN A

W BATH
0.9mX1.2m  1.1mX1.2m

—_——

—_—r

‘ " BEDROOM 1
BALCONY % N 3mx3m

3.2mx 1.2m

s I

BOLT ON SHADING DEVICE-

Note : The performance results shown here are
also applicable foM-4A-1BHK




DESIGN DATA

Thermal Comfort Performance

KEY PERFORMANCE INDICATORS DATA

DOWNLOAD

SELECT UNIT LOCATION \ 4

STATE

NEAREST CITY

Uttar Pradesh

v

Varanasi v

SELECT UNIT ORIENTATION

SELECT UNIT POSITION A 4

SELECT COMFORT PERFORMANCE LI VEL

CLICK TO VIEW RESULTS

" Representative City

Lucknow

Nearest City
( Varanasi

Climate Zones Map Of India*
*As per NBC and ECBC (2017)

WARM CLIMATES

Composite Climate

Warm and Humid Climate
| Hotand Dry Climate

. Temperate Climate

COLD CLIMATE

Disclaimer:The study shows results for representative
cities in each climate zone. These are not absolute
solutions for all locations falling in a particular climate zone
as conditions vary geographically. The methodology and
rationale for improving thermal comfort step by step is to
be understood from this example and applied for other
locations.

Kitchen
1.8m x 2.1m)|

>wn here are
1K




Thermal Comfort Performance

DESIGN DATA KEY PERFORMANCE INDICATORS DATA DOWNLOAD
SELECT UNIT LOCATION \ 4 M _4G2 BH K
STATE NEAREST CITY
Uttar Pradesh Varanasi v S A

SELECT UNIT ORIENTATION

iR

@ Ideal orientation (South) Worst Orientation (West)

SELECT UNIT POSITION \ 4

SELECT COMFORT PERFORMANCE L.VE

CLICK TO VIEW RESULTS

W BATH
0.9mX1.2m  1.1mX1.2m

—_——

—_—r

‘ 2. BEDROOM 1
BALCONY S 3mx3m
3.2mx 1.2m % )

s I

BOLT ON SHADING DEVICE-

Note : The performance results shown here are
also applicable foM-4A-1BHK




Thermal Comfort Performance

DESIGN DATA KEY PERFORMANCE INDICATORS DATA DOWNLOAD
SELECT UNIT LOCATION \ 4 M _4G2 BH K
STATE NEAREST CITY
Uttar Pradesh Varanasi v S A

SELECT UNIT ORIENTATION

iR

@ Ideal orientation (South)i Worst Orientation (West)

SELECT UNIT POSITION \ 4

X 4
N gl
ok \]J @Dﬂ f ﬁﬂ 0
Qe _§;lﬂ]ﬂ'[ﬂﬂ.f11
QU g
NG "
Eﬁﬁ'”

D@0 0 @

Middle Floor i Top Floor Top Floor | Middle Floor
Middle Unit  : Middle Unit . Edge Unit ! Edge Unit

SELECT COMFORT PERFORMANCE LI .VE

CLICK TO VIEW RESULTS

L

W BATH
0.9mX1.2m  1.1mX1.2m

—_——

_____ _ BEDROOM 1

BALCONY S 3mx3m
3.2mx 1.2m %

s I

BOLT ON SHADING DEVICE-

Note : The performance results shown here are
also applicable foM-4A-1BHK




DESIGN DATA

Thermal Comfort Performance

KEY PERFORMANCE INDICATORS DATA

DOWNLOAD

SELECT UNIT LOCATION \ 4

STATE NEAREST CITY

Uttar Pradesh Varanasi v

SELECT UNIT ORIENTATION

iR

Best orientation (South) Worst Orientation (West)

SELECT UNIT POSITION \ 4

S

o
Beliss

[
RRRRRRE®R

Middle Floor : Top Floor Top Floor | Middle Floof

Middle Unit i Middle Unit . Edge Unit Edge Unit
SELECT COMFORT PERFORMANCE LTVE
BASIC IMPROVED GOOD
CT2:
CT3: CT1: WALL RCC + Mineral
WALL ALC Wall panel : WALL AAC wool
WINDOW: Rolled steel | WINDOW: UPVC frame | WINDOW: UPVC
+SGU +SGU Frame +SGU
ROOF INSULATIONEPS | ROOF INSULATION ROOF INSULATION
insulation +Light colored: Foam concrete insulatiorf Foam concrete
tile +Light colored tile insulation +Light
colored tile

CLICK TO VIEW RESULTS

M-4G2 BHK

UNIT PLAN A

W BATH
0.9mX1.2m  1.1mX1.2m

_r

. d
Living +Dining
3m x 4.2m N
— D SN

—_—r

BOLT ON SHADING DEVICE*

Note : The performance results shown here are
also applicable foM-4A-1BHK




Thermal Comfort Performance
KEY PERFORMANCE INDICATORS DATA v DOWNLOAD

DESIGN DATA

1. SELECT UNIT LOCATION

THERMAL COMFORT M-4G2 BHK

0.9mX1.2m  1.1mX1.2m

dwelling units divided by the area of the building envelope |

N E N L. s @ l | \\\\ \: i///
EI ﬁ ﬁ J SENSIBLE HEAT GAIN HISTOGRAM DEGREE DISCOMFORT HOURS . Lo

STATE NEAREST CITY RETV
. : . . . . 7.02 UNIT PLAN A
Uttar Pradesh Varanasi ' Residential Envelope Transmittance Value !
Climate :Composite Representative City Lucknow | RETVIs the net heat gain rate (over the cooling period) | ‘ B
i through the building envelope (excluding roof) of the | 0 15 WC BATH
I I
: |

2. SELECT UNIT ORIENTATION

— - When an object is heatethe object's increase in temperatuie I DDH The difference in temperature between the indoor air temperature and the WRAC | PEBROON 2 ""\\ ting Pming D
| o - sensible heat. Similarly, when heat is removed from an object | comfort temperature wer 8760 hours (365 days * 24 hours). u S
Best orientation(South) ! Worst Orientation (West) ! and its temperature falls, this is also sensible heat | | “
= ! Units : (KWH/Sgm) A Software: Design Builder/Energy Plus units: Hours ﬁ
3. SELECT UNIT POSITION Ll Loy L _
| BEDROOM 1 @ DDH-Good @ DDH-Improved @ DDH- Basic N T——
f > ‘ = 400 600
! g 1% {
e s
e ;ﬁlé’; ' ?’? <J) 300 Zone Ventilation Heat Gain - BOLT ON SHADING DEVICE'
[ £ -l [ 1l é_ 400
Qj H @5 ' % 7 - Total Conduction Heat GagiNon OpaqueSurface é .
” 1 0 g :
?@“ e o0 Windows Total Transmitted Solar radiation g Note : The performance results shown here are
i e i) g also applicable foM-4A-1BHK
Qj ;J ~ 150 g
Qj ; 100 Total Conduction Heat GagrOpaque Surface INFERENCES V
100
Equipment Sensible Heat Gain i i DOWNLOAD PERFORMANCE DATA SN
Light Sensible Heat Gain o —m M . . o Vo " » ‘—'Aug - . o JDGC CLICK TO VIEW COMPARATIVE RESULTS

e @ @ -

Middle Floor i Top Floor | Top Floor i  Middle Floor 0
Middle Unit  : Middle Unit Edge Unit ! Edge Unit

4. SELECT COMFORT PERFORMANCE LEVEL 50

People Sensible Heat Gain Jan

Total Conduction Heat Log©paque Surface BEDROOM 2

700

Good 100 Total Conduction Heat LogNon Opaquéurface
600
BASIC IMPROVED GOOD 150 L
CT3: 174 Zone Ventilation Heat Loss o
CT1l: CT2: WALL RCC + Mineral -200
WALL ALC Wall panel | WALL AAC wool

=
3

WINDOW: Rolled steel WINDOW: UPVC frame | WINDOW UPVC
+SGU +SGU Frame +SGU

ROOF INSULATIONPS | ROOF INSULATION ROOF INSULATION
insulation +Light colored. Foam concrete insulation Foam concrete -300
tile +Light colored tile insulation +Light
lored til [
colored tile .
N | u '
0 o b
Jan Feb Mar Apr May Sep Oct Nov Dec

Jun Jul Aug

-250

w
]

Discomfort Degree hours (C.hr)

o
8

8




Thermal Comfort Performance

2. SELECT UNIT ORIENTATION

dwelling units divided by the area of the building envelope |

0.9mX1.2m  1.1mX1.2m

DESIGN DATA KEY PERFORMANCE INDICATORS DATA v DOWNLOAD
Thermal Comfort Performance
1. SELECT UNIT LOCATION Visual Comfort Performance 3 M-4CG2 BHK
STATE . .
NEAREST_CITY _ = Cost of construction and Embodied Energy F UNIT PLAN A
Uttar Pradesh  / Varanasi 4 | Residential Envelope Transmittance Value !
Climate :Composite Representative City Lucknow I RETVIs the net heat gain rate (over the cooling period) I ‘ -
i through the building envelope (excluding roof) of the | 0 15 wWC BATH
i |
I

1 L]

Best orientation(South) Worst Orientation (West)

3. SELECT UNIT POSITION

SeeeesR
SRRRRRR

e @ o

Middle Floor i Top Floor | Top Floor Middle Floor
Middle Unit i Middle Unit Edge Unit Edge Unit
4. SELECT COMFORT PERFORMANCE LE
Good
BASIC IMPROVED GOOD
CT2:
CT3: CT1: WALL RCC + Mineral
WALL ALC Wall panel | WALL AAC wool
WINDOW: Rolled steel WINDOW UPVC frame | WINDOW:. UPVC
+SGU +SGU Frame +SGU
ROOF INSULATIOEPS | ROOF INSULATION ROOF INSULATION
insulation +Light colored, Foam concrete insulationy Foam concrete
tile +Light colored tile insulation +Light
colored tile
CLICK TO VIEW RESULTS

EL

DEGREE DISCOMFORT HOURS

DDH The difference in temperature between the indoor air temperature and the MAC

BEDROOM 1

600

500

400

300

Discomfort Degree hours (C.hr)

200

100

BEDROOM 2

700

600

w & w
E] 3 E]

Discomfort Degree hours (C.hr)

]
3

L S e s
‘ SENSIBLE HEAT GAIN HISTOGRAM
! When an object is heatethe object's increase in temperatuie |
| sensible heat. Similarly, when heat is removed from an object i
! and its temperature falls, this is also sensible heat |
; Units : (KWH/Sgm) |
400
350
300 Zone Ventilation Heat Gain
250 Total Conduction Heat GagiNon OpaqueSurface
200 Windows Total Transmitted Solar radiation
150
100 Total Conduction Heat GagOpaque Surface
Equipment Sensible Heat Gain
50 . . .
Light Sensible Heat Gain
0 People Sensible Heat Gain
Total Conduction Heat Log®©paque Surface
-50
-100 Total Conduction Heat LogNon Opaquéurface
-150
174 Zone Ventilation Heat Loss
-200
-250
-300
-350
-400

1

8

[
j comfort temperature ger 8760 hours (365 days * 24 hours).
i
[

Software: Design Builder/Energy Plus

@ DDH- Good

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0 u ' I ' I I ‘ — ' I I ﬂ
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Units: Hours |

@ DDH-Improved @ DDH- Basic

3m x 4.2m

Living +Dining "\\ %

" BEDROOM 1
BALCONY ‘ 5
3.2mx 1.2m %

I

BOLT ON SHADING DEVICE-

Note : The performance results shown here are
also applicable foM-4A-1BHK

INFERENCES v

DOWNLOAD PERFORMANCE DATA SNY

CLICK TO VIEW COMPARATIVE RESUL




DESIGN DATA

Visual Comfort Performance

KEY PERFORMANCE INDICATORS DATA

DOWNLOAD

1. SELECT UNIT LOCATION

STATE NEAREST CITY

Uttar Pradesh / Varanasi \Y4

Climate :Composite Representative City Lucknow

2. SELECT UNIT ORIENTATION

il

Best orientation(South) Worst Orientation (West)

3. SELECT UNIT POSITION

. 1
S | \ T g [
I I~ ‘ 7
, ‘ _’lmj 2 [
Q&@l: | Ylﬁg [ l
iZP C%j =
/5 # =] i D
| L
i :“gﬂ
Middle Floor | Top Floor Top Floor i  Middle Floor
Middle Unit ! Middle Unit 1 Edge Unit ! Edge Unit
4. SELECT COMFORT PERFORMANCE LE
Good
BASIC IMPROVED GOOD
CT2:
CT3: CT1: WALL RCC + Mineral
WALL ALC Wall panel | WALL AAC wool
WINDOW Rolled steel | WINDOW: UPVC frame | WINDOW UPVC
+SGU +SGU Frame +SGU
ROOF INSULATIOEPS | ROOF INSULATION ROOF INSULATION
insulation +Light colored. Foam concrete insulation Foam concrete
tile +Light colored tile insulation +Light

colored tile

CLICK TO VIEW RESULTS

EL

VISUAL COMFORT

Useful Daylight llluminance

uDI

Daylight simulation is performed to calculate interior dayllght

levels in a space for a specific location.

Daylight performance of a typical dwelling unit is assessed b
the Percentage of area receiving UDI (between L&) Lux
to 3000 Lux) in a year for 50% potential daylit time (& &m

pm)

UNITS %

SIMULATION REQUIREDaylight (UDI) Software : Design

Builder, Energy Plus

78,49%

0% ' 100%

LIVING ROOM
6.26%
-
0% 100%
KITCHEN

Qi.g%
0% 100%

BEDROOM 1

9%8%
0% 100%

BEDROOM 2

M-4G2 BHK

UNIT PLAN A

WC BATH
0.9mX1.2m  1.1mX1.2m

=i

Living +Dining "\
3m x 4.2m

—_—r

BALCONY
3.2mx 1.2m

BOLT ON SHADING DEVICE-

Note : The performance results shown here are
also applicable foM-4A-1BHK

INFERENCES v

DOWNLOAD PERFORMANCE DATA SN

CLICK TO VIEW COMPARATIVE RESUL

Pct Annual HoursO 8 16 25




Visual Comfort Performance
KEY PERFORMANCE INDICATORS DATA v DOWNLOAD

DESIGN DATA

Thermal Comfort Performance
1. SELECT UNIT LOCATION Visual Comfort Performance M-4G2 BHK
STATE NEAREST CITY : :
Useful Da Cost of construction and Embodied Energy 3 UNETRIAN A
Uttar Pradesh / Varanasi \Y% DT T T T e i *
- UDI |
Climate :Composite R tative City Luck 3
P SESSTIENE SN Tt Daylight simulation is performed to calculate interior daylight ' WC  BATH

| 0.9mX1.2m  1.1mX1.2m

levels in a space for a specific location.

Daylight performance of a typical dwelling unit is assessed by the

I

i
i

i | ercentage of area receiving UDI (between L-eM@) Lux to . . / Il

ﬁ i ﬁ 3000 Lux) in a year for 50% potential daylit time (& &pm) o

| o i

| i
i
i
i

2. SELECT UNIT ORIENTATION

UNITS %

Best orientation(South) Worst Orientation (West)

3. SELECT UNIT POSITION

SIMULATION REQUIRMEylight (UDI) Software : Design
Builder, Energy Plus

BALCONY

. 5 ‘ [ 32mx1.2m
<AL
< N 7 78.49%
gj@i, | @”g i 0% 100%
I I
Bl 5P LIVING ROOM
g@l- =) o Note : The performance results shown here are
e LA also applicable foM-4A-1BHK
i I
12 6.26%
s B R .
: : : 0% 100% DOWNLOAD PERFORMANCE DATA SN
1 2 3 & KITCHEN CLICK TO VIEW COMPARATIVE RESULTS
Middle Floor i Top Floor | Top Floor i  Middle Floor
Middle Unit ! Middle Unit 1 Edge Unit ! Edge Unit
4. SELECT COMFORT PERFORMANCE LEVEL 909%
Good —
0% 100%
BASIC IMPROVED GOOD
ot BEDROOM 1
CT3: CT1: WALL RCC + Mineral
WALL ALC Wall panel | WALL AAC wool
WINDOW Rolled steel | WINDOW: UPVC frame | WINDOW UPVC 0
+SGU +SGU Frame +SGU 908 A’
ROOF INSULATIOEPS | ROOF INSULATION ROOF INSULATION Pet Annual HoursD g 16 25
insulation +Light colored. Foam concrete insulation Foam concrete —
tile +Light colored tile insulatior_l +Light 0% 100%
colored tile BEDROOM 2

CLICK TO VIEW RESULTS




Cost of Construction

DESIGN DATA KEY PERFORMANCE INDICATORS DATA v DOWNLOAD
1. SELECT UNIT LOCATION COST OF CONSTRUCTION AND EMBODIED ENERGY M-4G2 BHK
SIAUE NERREST CITY Embodied Energy Intensity Cost Analysis UNIT PLAN A
Uttar Pradesh v Varanasi v I. ...................................................................... I I— .........................................................................................
R - e . EEl' Embodied energy share of the highest contributing - COST / Sgm of carpet area
' P epresentative City Lucknow ! materials i.e. cement steel, walling blocks. : | Cost of construction per sgm of carpet area. _ _— BATH
2. SELECT UNIT ORIENTATION ! B ] oFmAlam 1 ImX1 2m
N : i Embodied energy intensity is being demonstrated as :
g N ! embodied energy per unit carpet area (MJ / m2) i 16,670INR
i o0 93,420 S pE,
; —_— 3500 Civil Work
Best orientation(South) Worst Orientation (West) 3124MJ/ Sgm 80 - @ windows and Shading
: 3000 70 o
3. SELECT UNIT POSITION Finishing
60 ® Insulaton e
2500 50 BALCONY
[ ] ‘ il 3.2mx 1.2m
S | \ T ﬂ [ 40
N Y 1 g [ 2000 30 5,09,860 WALL: RCC + Mineral wool
' | lﬂﬂ | ] WINDOW UPVC Frame +SGU BOLT ON SHADING DEVICE-
Qi@l Ll o @j [ 20 ROOF INSULATIONoam
i 1 @[ﬂﬂ g l 1500 0 concrete insulation +Light
?@l- :Uﬁ 7 z colored tile Note : The performance results shown here are
o ij lgﬂ 1000 387 0 also applicable foM-4A-1BHK
12
3 INFERENCES v
500
AMOUNT
i i i 772 ITEM OF WORK DOWNLOAD PERFORMANCE DATA SN
2 3 % contribution | INR Contribution | TOTAL (INR) CLICK TO VIEW COMPARATIVE RESULTS
. ] H i 0
Middle FI Top FI Top FI ! Middle FI
R - o e ovLWORK g coomo | soemmo
Building E T T
4. SELECT COMFORT PERFORMANCE LE (Bullding Envelope)
WINDOWS AND SHADING
Good
BASIC IMPROVED GOOD LEGEND WALL RCC + Mineral wool Door, Window and Balcony 17% 1,21,845 1,26,360
cT2- @ EE} Steel WINDOW: UPVC Frame +SGU .
CT3: CT1: WALL RCC + Mineral , Shading 4,515
WALL ALC Wall panel | WALL AAC wool EEFWalling ROOF INSULATIONoam
WINDOW Rolled steel | WINDOW: UPVC frame | WINDOW: UPVC . : . FINISHING
sSGU SGU E SGU EEF Concrete concrete insulation +Light ) 13% 93,420 93,420
ROOF INSULATIONRS | RooFINsuLATion  [EEERS colored tile (External walls and terracing
insulation +Light colored. Foam concrete insulation Foam concrete
tile +Light colored tile insulation +Light INSULATION 1% 3,880 3,880
colored tile
CLICK TO VIEW RESULTS TOTAL COST OF CONSTRUCTION 7,33,515 INR
COST / SQM CARPET AREA 16,670 INR
COST / SQFT CARPET AREA 1,550 INR




Comparative Performance Analysis
KEY PERFORMANCE INDICATORS DATA v

DESIGN DATA v DOWNLOAD

M-4G2 BHK

COMPARATIVE PERFORMANCE ANALYSIS
Degree Discomfort Hours (DDH) Embodied Energy Intensity (EEI) Cost of Construction
3500 11,512INR/Sgm  13,953INR/Sgm  16,671INR/Sgm
9000 3124MJ/Sqm 100 ’
8000 2543Hours 2000 % 18% 15% 13%
2540MJ/Sgm 2602MJ/Sgm
7000 2087Hours 0o ‘ a w0 1%
6000 1903Hours 70
5000 2000 60
50
4000 1500
40
3000 1000 387 30
2000 477 540 70% 64% 70%
20
500
1000 612 612 772 10
0 0 0
WALL: WALL: WALL: WALL: WALL: WALL: WALL: WALL: WALL:
ALC Wall panel AAC RCC + Mineral wool ALC Wall panel AAC RCC + Mineral wool ALC Wall panel AAC RCC + Mineral wool
WINDOW: WINDOW: ; WINDOW: WINDOW: WINDOW: WINDOW: WINDOW: i WINDOW: WINDOW:
Rolled steel +SGU UPVC frame +SGU UPVC Frame +SGU Rolled steel +SGU UPVC frame +SGU UPVC Frame +SGU Rolled steel +SGU UPVC frame +SGU UPVC Frame +SGU
ROOF INSULATION : ROOF INSULATION ROOF INSULATION ROOF INSULATION : ROOF INSULATION ROOF INSULATION ROOF INSULATION% : ROOF INSULATION ROOF INSULATION
EPS insulation +Light Foam concrete Foam concrete EPS insulation +Light Foam concrete Foam concrete EPS insulation +Light Foam concrete Foam concrete
colored tile 1 insulation +Light insulation +Light colored tile 1 insulation +Light insulation +Light colored tile 1 insulation +Light insulation +Light
colored tile colored tile colored tile colored tile colored tile colored tile
- LEGEND Civil Work @ windows and Shadin Finishing @ Insulation
LEGEND @ Living Room DDH @ Bedroom 1 DDH Bedroom 2 DDH LEGEND @ EEF Steel EEF Walling EEF Concrete 9 J




End of Session

Questions and Feedback
Please follow the link in the chat box to fill the feedback survey:
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DESIGN DATA

Download sets

KEY PERFORMANCE INDICATORS DATA

DOWNLOAD

Download Sets

DESIGN DATA

PERFORMANCE DATA

.
A PLANS

Unit and Block Plan ( ACAD File)

N\

C& CONSTRUCTION DRAWINGS

Dimensioned plan, section, elevation and typical details
(PDF Files to scale)

&

-
A EXTERNAL SHADING

External facade shading location and layout (PDF)

\§

‘A BILL OF QUANTITIES

(Open excel file)

-
A DAYLIGHT REPORT

PDF File with UDI graphs

-

-
A SENSIBLE HEAT GAIN HISTOGRAM

External facade shading location and layout (PDF)

[A DEGREE DISCOMFORT HOURS DATA

PDF File with DDH graphs J

-
A EMBODIED ENERGY INTENSITY DATA

~

Excel file with EEI values for concrete, walling and steel for all
performance levels b

-

-
A ENS COMPLAINCE

~

Excel file with ENS compliance data (RETV, WWR\Zaldd)
for all climates )

OTHER OPEN FILES

.
A CLIMATE DATA (O