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To enhance climate resilience and thermal comfort in buildings by adopting 

innovative passive measures, locally available and low embodied energy 

materials coupled with appropriate available technologies of construction 

for affordable housing. 

The main objective is minimizing discomfort hours through use of passive 

design measures to improve the quality of life while ensuring affordability

INTRODUCTION : Project Objective
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Project kick 
off           

SEP

2021

DEC 

2021
MARCH

2022
JULY 
2022

AUG 

2022

OCT
2022

WP1

Documentation of 
architectural typology, 
construction 
technology and 
materials used for 
affordable housing 
under PMAY-U

WP2

Develop Architectural 

Design & Specifications 

for Replicable Design 

options for Thermally 

Comfortable 

Affordable Housing

WP3

Develop Budget 

Estimates of 

Replicable Design 

options for Thermally 

Comfortable 

Affordable Housing

WP4

Develop BIM and 

Simulation Models 

of Replicable Design 

options for 

Thermally 

Comfortable 

Affordable Housing

WP5

Organize Workshops 

and Event for the 

Launch of Replicable 

Design Catalogue for 

Thermally 

Comfortable 

Affordable Housing

OCT NOV JAN FEB APRIL MAY JUNE

MAR 

2023

Concluding 
WP7 and 
submitting 
Replicable 
designs 
compendiu
m

WP6

Develop 

Architectural Design 

& Specifications for 

Replicable Design 

options for 

Thermally 

Comfortable

BLC Homes 

WP7

Developing a 

compendium for 

Replicable Design 

options for 

Thermally 

Comfortable 

Homes under 

PMAY-U 

DEC

Concluding 
WP6

INTRODUCTION - Project Timeline

SEP 

2022

NOV 

2022



D
EL
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B
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S

A
C
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S
O

B
JE

C
TI

V
E

Develop Architectural Design & 
Specifications for Replicable Design 
options for Thermally Comfortable 
Affordable Housing

1. Develop a detailed work plan including 
criteria for selection of architectural typologies,
construction technologies and materials

• .Architectural design package and 
Technical specification documents for 
the master sets developed for All 5 
climate zones 

2. Architectural design package and Technical 
specification documents of all the
developed design options for all warm climates

O
B

JE
C

T
IV

E

Develop Budget Estimates of 
Replicable Design options for 
Thermally Comfortable Affordable 
Housing

1. Detailed cost estimates of all the 
developed architectural design options for
all climate zones.

• Detailed BOQs of the master set 
typologies

2. Techno-Commercial Feasibility of all the 
developed architectural design options for 
all climate zones.

A
C

TI
V

IT
IE

S
D

EL
IV

ER
A

B
LE

S

O
B

JE
C

TI
V

E

Develop BIM and Simulation Models 
of Replicable Design options for 
Thermally Comfortable Affordable 
Housing

1. Building Information Model (BIM) of all 
the developed architectural design options 
for all climate zones.

• BIM models for the master set 
typologies

2. Energy Simulation Model (including .IDF 
file) of all the developed architectural 
design options for all climate zones.

3. Natural & artificial lighting Simulation 
Model of all the developed architectural 
design options for all climate zones.

• .IDF files for the master set design 
typologies

A
C

TI
V

IT
IE

S
D

EL
IV

ER
A

B
LE

S

WP2 WP3 WP4

3. Architectural design package and Technical 
specification documents of all the
developed design options for cold climate.

• .rad files for the master set design 
typologies

INTRODUCTION - Project Timeline
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SESSION I

Overview of existing design and 
construction practices to identity gaps 
in achieving optimal Thermal comfort

INTRODUCTION - Topics covered in Webinar 1

Webinar 1           

April 2022

Criteria for selection of projects for the 
survey dataset

General trends observed .

Gaps identified in achieving optimal 
thermal comfort. 

SESSION II

Framework for development of 
type designs

SESSION III

Type design overview of Thermal 
Performance and Carbon Footprint of 

Construction

Single family plotted .

Multi-family group development.

Passive design principals.

Key Performance Indicators

1. Thermal performance - ENS 
compliance and energy simulation

2. Embodied Energy Intensity (EEI) –
Steel, concrete and Walling EEI/ Sqm of 

carpet area.
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INTRODUCTION - Topics covered in this Webinar

SESSION I
Affordable Housing Typologies

Design development and 
overview of Thermally 

comfortable affordable housing 
typologies. 

Webinar 2           

Nov 2022

• Categorization of residential 
buildings for Type designs 

Type Designs
Warm & Cold climate

Multi Family & Single family 
Plotted

SESSION II
Type design packages
Plan sets & Master sets

SESSION III
Next Steps

• Overview of Master set
Design data & Construction 

data

• Key Performance Indicators
• RETV,WFR,EEI,DDH

SESSION III
Simulation and Performance 

concepts & results
Master set variations

Simulation methodology

• Performance Inferences
Climate Variations

Orientation Variations
Dwelling Unit Placement Variations
Construction technology Variations
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SESSION 1

Affordable Housing typologies : 
Design development and Dwelling Unit designs



SE
SS

IO
N

 I

Categorization of Residential buildings for Type designs

Building Types

Warm Climates

Hot & Dry

Composite

Warm & Humid

Temperate

Single Family 
Plotted

Multi-Family 
Group Housing

Single Family 
Plotted

Multi-Family 
Group Housing

Cold Climates
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Housing Types

Single Family Plotted Multi-Family Group Housing

SEMI -DETACHED

ROW HOUSE

TOWER

LINEAR CORRIDOR

ROW HOUSE

Stand Alone

Connected

Doubly Loaded

Singly Loaded

Two Side Open 

Back to Back

Three Side Open 

Two Side Open 

3
0

-
6

0
 s

q
m

Categorization of Residential buildings for Type designs

2
5

 -
6

0
 s

q
m
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Multi-Family

TYPE DESIGN MATRIX : Multi Family group housing – Warm climates 

Tower Stand Alone

Doubly loaded 
corridor

Tower Connected

Singly loaded 
corridor

Row House two 
side open

Row House Back 
to back** Up to 30 sqm

1 BHK

Up to 30 sqm

1 BHK

Up to 30 sqm

1 BHK

30 - 45 sqm

2 BHK

Up to 30 sqm

Dorm

Up to 30 sqm

1 BHK

30 - 45 sqm

1 BHK

30 - 45 sqm

2 BHK

45 - 60 sqm

2 BHK

Up to 30 sqm

Dorm

Up to 30 sqm

Hostel

45 - 60 sqm

1 BHK

45 - 60 sqm

1 BHK

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK

Type designs - 17 nos

<1
5

m
 (

G
+3

)
U

p
 t

o
   

2
4

m
  (

G
+3

 -
S+

7
)

** Not applicable for Warm humid & 
Temperate climate

U
p
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2

4
m
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G
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7

)
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Single Family

TYPE DESIGN MATRIX : Single family plotted– Warm Climate 

Semi Detached

30 - 45 sqm

1 BHK

45 - 60 sqm

1 BHK

30 - 45 sqm

1 BHK

45 - 60 sqm

2 BHK

Row house two 
side open

Type designs - 4 nos

<1
5

m
 (

G
+3

)
<1

5
m

 (
G

+3
)
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Multi-Family

TYPE DESIGN MATRIX : Multi Family group housing – Cold Climate 

Tower Stand Alone

Up to 30 sqm

1 BHK

30 - 45 sqm

1 BHK

45 - 60 sqm

1 BHK

45 - 60 sqm

2 BHK

30 - 45 sqm

1 BHK

45 - 60 sqm

2 BHK

Singly loaded 
corridor

Row House two 
side open

Type designs - 7 nos

<1
5

m
 (

G
+3

)
<=

1
8

m
 (

G
+5

)
<=

1
8

m
 (

G
+5

)
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30 - 45 sqm

2 BHK
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Single Family

TYPE DESIGN MATRIX : Single family plotted– Cold Climate 

Semi Detached

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK

Row house two 
side open

Type designs - 4 nos

<1
5

m
 (

G
+3

)
D

u
p

le
x 

(G
+1

)

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK
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Semi Detached

15 | CLIMATE SMART BUILDINGS : Replicable Design options for Thermally Comfortable Affordable Housing

DESIGN DEVELOPMENT :  Single-family plotted type designs

CARPET AREA – 55 Sqm 

PLAN TYPE      – SINGLE FAMILY- Row House Two side open
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DESIGN DEVELOPMENT : Multi Family - Row house type designs
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CARPET AREA – 27 Sqm 

PLAN TYPE      – MULTI FAMILY- Row House back to back
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DESIGN DEVELOPMENT : Multi Family - Linear corridor type designs
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CARPET AREA – 48 Sqm 

PLAN TYPE      – MULTI FAMILY- Doubly loaded corridor
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DESIGN DEVELOPMENT : Multi Family - Tower type designs
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CARPET AREA – 44 Sqm 

PLAN TYPE      – MULTI FAMILY- Tower connected
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Please follow the link in the chat box to fill the 
feedback survey:

Questions and Feedback

SESSION 1



SESSION II

Type design Packages &
Overview of Master Set package

• Design &Construction Data
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Multi-Family

TYPE DESIGN MATRIX : Multi Family group housing – Warm Climates

Tower Stand Alone

Doubly loaded 
corridor

Tower Connected

Singly loaded 
corridor

Row House two 
side open

Row House Back 
to back** Up to 30 sqm

1 BHK

Up to 30 sqm

1 BHK

Up to 30 sqm

1 BHK

30 - 45 sqm

2 BHK

Up to 30 sqm

Dorm

Up to 30 sqm

1 BHK

30 - 45 sqm

1 BHK

30 - 45 sqm

2 BHK

45 - 60 sqm

2 BHK

Up to 30 sqm

Dorm

Up to 30 sqm

Hostel

45 - 60 sqm

1 BHK

45 - 60 sqm

1 BHK

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK

45 - 60 sqm

2 BHK
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** Not applicable for Warm humid & 
Temperate climate

9 Master SetsMaster sets

8 Plan SetsPlan sets <1
5

m
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G
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7
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7
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TYPE DESIGN MATRIX : Multi Family group housing – Cold Climate 

3 Master SetsMaster sets

4 Plan SetsPlan sets

Multi-Family

Tower Stand Alone

Up to 30 sqm

1 BHK

30 - 45 sqm

1 BHK

45 - 60 sqm

1 BHK

45 - 60 sqm

2 BHK

30 - 45 sqm

1 BHK

45 - 60 sqm

2 BHK

Singly loaded 
corridor

Row House two 
side open

Type designs - 7 nos

<1
5

m
 (

G
+3

)
<=

1
8

m
 (

G
+5

)
<=

1
8

m
 (

G
+5

)

30 - 45 sqm

2 BHK
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Replicable Design Types

Master Set Plans set

• A) Design data 

Plans, Block Plan ,Window and shading design

• B) Construction data 

Working drawing set- Plans, Elevations , Sections, 

Electrical Layout & Architectural details 

• BOQ & Estimate

• Revit file

• C) Simulation Data

Climate analysis ,Schedule of operation ,Input Parameters

• IDF files

• RAD files

• D) Performance Data

• Key performance indicators 

RETV, WFR, EEI, DDH,

• Design – Plans

Plan sets are based on the same principles of 
planning and construction as for the Master 
Set. It is presumed that the performance of 
the plan sets would be close to the 
performance of the Master Set as obtained 
through simulations.

SE
SS

IO
N

  I
I

TYPE DESIGN PACKAGES : Master Sets & Plan sets

16 nos 15 nos

Downloadable sets
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SE
SS
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N
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I

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS

A) DESIGN DATA :  Unit Plan

CARPET AREA - 30Sqm 

PLAN TYPE      - MULTI FAMILY  - Row House Two side open

Row house two side Open    Hot & dry      South orientation             Middle floor      Middle Unit 
N

M
ir

ro
r 

lin
e 
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SE
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MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS

A) DESIGN DATA :  Block  Plan

Row house two side Open          Hot & dry         South orientation      Middle floor      Middle Unit 

Edge unit selected for 
simulation

Master set 
selected for simulation
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SE
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N
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B) CONSTRUCTION DATA : Windows & Shading design

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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B) CONSTRUCTION DATA : Windows & Shading design

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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SE
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B) CONSTRUCTION DATA : Windows & Shading design

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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B) CONSTRUCTION DATA : Working Drawings- Unit Plan

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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SE
SS
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N
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I

B) CONSTRUCTION DATA : Working Drawings- Block Plan

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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SE
SS
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N
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I

B) CONSTRUCTION DATA : Working Drawings- Elevations

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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SE
SS

IO
N

  I
I

B) CONSTRUCTION DATA : Working Drawings- Sections

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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SE
SS

IO
N

  I
I

B) CONSTRUCTION DATA : Working Drawings- Electrical Layout

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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Please follow the link in the chat box to fill the 
feedback survey:

Questions and Feedback

SESSION 2



SESSION III

• Simulation data
• Key performance Indicators

Master Set package
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SE
SS
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N
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II

MASTER SET VARIATIONS

Top 
Storey

Middle 
Storey

Middle 
Units

End 
Units

End 
Units

N

180°

SOUTH

N

270°

WEST

LOCATION OF THE UNIT IN BUILDING BLOCK

ORIENTATIONCLIMATE ZONE

Hot & dry Composite Warm Humid Temperate

** 1000 SIMULATIONS

CONTRUCTION TECHNOLOGY VARIANTS

** Construction technologies for Warm climate-Low rise buildings ( Carpet area upt0 45 sqm)
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C) THERMAL PERFORMANCE SIMULATION : Simulation Methodology

SE
SS

IO
N

  I
II

• Energy simulation is carried out in Design Builder software and detailed modelling is carried out in the Energy 

Plus engine. 

• The modelling is carried out by providing detailed inputs regarding the number of floors, building geometry, 

Envelope details, internal loads and active systems provided in the simulation software. 

• Detailed natural ventilation modelling is carried out in Energy plus.

• The modelling methodology is adopted based on IMAC - R (Indian Model for Adaptive thermal Comfort -

Residential). 

• The dwelling rooms are considered to be naturally ventilated throughout the year. 

• Window operation condition is that the window opens when the 

✓ Zone Operative Temperature is greater than or equal to IMAC - R Neutral Temperature (T nuet) and 

Outside air Temperature is less than Zone Operative Temperature 

(or)

✓ The window opens when the Zone Operative Temperature is less than the Minimum IMAC (90% 

Acceptability) and the Outside air temperature is greater than the Minimum IMAC Temperature to 

facilitate maximum indoor thermal comfort in affordable housing.

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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C) THERMAL PERFORMANCE SIMULATION – Input Parameters

OCCUPANCY SCHEDULE

SE
SS

IO
N

  I
II

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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LIGHTING SCHEDULE

SE
SS

IO
N

 II
I

C) THERMAL PERFORMANCE SIMULATION – Input Parameters

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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EQUIPMENT SCHEDULE

SE
SS

IO
N

  I
II

C) THERMAL PERFORMANCE SIMULATION – Input Parameters

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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C) SIMULATION FILES – Input Parameters ENVELOPE, LIGHTING AND VENTILATION PARAMETERS

SE
SS

IO
N

  I
II

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS

South West

3 Floor slab

4 Glazing

5 Window Shading
Overhang of 600mm+Side 

fins of 450mm depth

Overhang of 600mm+Side fins of 450mm 

depth + Front roll down screen

6 Balcony 

Side fins of 1000 mm 

depth+Fixed shading 

screen

Side fins of 1000 mm depth+Fixed shading 

screen + Front roll down screen

External doors & window frames and 

shutters

Door 

Inputs
S.No Description

CT1

200mm thick AAC Block

125mm thick RCC slab + 100mm thick Foam concrete insulation

Single glazed Unit - U Value = 5.7 W/m2k, SHGC = 0.8, VLT=0.85

Exterior Wall 1

7

Building Envelope

125mm thick RCC slab

Rolled steel

Timber frame and Timber Door - Conductivity = 0.144 W/m K

U-value : 0.784 W/m2k

Roof construction2

U-value : 0.593 W/m2k

MULTI FAMILY  - Row House Two side open
Hot& Dry | South |Middle floor | Middle Unit

Construction technology 1 (CT1)



C) SIMULATION FILES – Input Parameters
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SE
SS
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N

  I
II

South West

8
Interior Lighting power Density 

(W/m2)

9 Equipment loads 

10 Adaptive Comfort Temperature

11
ACH (Window ventilation during the 

day)

12 Window 

13 Roll Down screen

14 Ceiling Fan

15 Exhaust Fans

Electrical loads

4.0

ON When Zone Operative temperature greater than IMAC neutral 

Temperature and Zone ventilation is less than 5 ACPH

ON if High Zone air Temperature and High Solar on Windows

On if Zone air temperature is Greater than IMAC neutral Temperature

Ceiling fan - 65W

Television - 56W

Refrigerator - 185W

IMAC-R 

Ventilation

Natural ventilation: As per detailed natural ventilation modeled in the 

software

Windows, Shading Devices and Fans Schedule 

90% operable for Casement Windows - the window opens when the Zone 

Operative Temperature is greater than or equal to IMAC - R Neutral 

Temperature (T nuet) and Outside air Temperature equal to less than Neutral 

Temperature or the window opens when the Zone Operative Temperature is 

less than Minimum IMAC (90% Acceptability) and Outside air temperature is 

greater than Minimum IMAC Temperature

Inputs
S.No Description

CT1
MASTER SET 

PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS

ENVELOPE, LIGHTING AND VENTILATION PARAMETERS

**

MULTI FAMILY  - Row House Two side open
Hot& Dry | South |Middle floor | Middle Unit

Construction technology 1 (CT1)
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KEY PERFORMANCE INDICATORS

Indicators on thermal performance and cost help compare the results across performance 
levels for the user to judge what they can achieve today & how they can progress in the 
future.

KEY PERFORMANCE INDICATOR

1 Building Envelope Efficiency Residential Envelope Transmittance Value (RETV) 

2 Natural Ventilation Potential Window to floor area ratio (WFR) 

3 Visual comfort Day light potential (Useful Daylight Illuminance –UDI) 

4 Thermal Comfort Degree Discomfort hours

5 Embodied Energy Intensity Embodied Energy Intensity / Unit sqm of carpet area

6 Cost Efficiency Cost of construction /Unit sqm of carpet area

SE
SS

IO
N

  I
II

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS



KEY PERFORMANCE INDICATORS : Building Envelope Efficiency 

RETV (Residential Envelope Transmittance Value) 
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Building Envelope Efficiency

RETV
0 15

12.5

Performance 
Indicator

Standard Units
Calculation 

required

Building Envelope 
Efficiency

RETV - Is the net heat gain rate 
(over the cooling period) 
through the building envelope 
(excluding roof) of the 
dwelling units
divided by the area of the 
building envelope (excluding 
roof) of the dwelling units.

• All levels to meet an RETV 
< 15 W/sq m

Calculation based on 
formula (wall area, 
window area, 
material properties)

SE
SS

IO
N

  I
II

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS



WFR (Window to Floor area Ratio)

Performance 
Indicator

Standard Calculation required

Natural Ventilation 
Potential

WFR -Is the ratio of openable 
area to the carpet area of 
dwelling units.

• Meet min. standards of 
ventilation (WFR) as per ECBC-R 
requirements

Calculation based on 
formula (floor area, 
window area)
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KEY PERFORMANCE INDICATORS : Natural Ventilation Potential

Natural Ventilation Potential

WFR
11.1* 35

23.16

SE
SS

IO
N

  I
II

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA
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KEY PERFORMANCE INDICATORS : Visual Comfort
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Performance 
Indicator

Standard Simulation required

Visual Comfort

Useful Daylight 
Illuminance (UDI)

Daylight simulation is 
performed to calculate 
interior daylight levels in a 
space for a specific location. 

•Daylight performance of a typical 
dwelling unit is assessed by the 
Percentage of area receiving UDI 
(between Level - 100 Lux to 3000 
Lux) in a year for 50% potential 
daylit time (8 am – 5 pm) 

Daylight (UDI)
Software: Design 
Builder/Energy Plus
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N

  I
II

Living &  Kitchen

Bed room

The dwelling unit has achieved an illuminance level between 100 
Lux and 3000 lux for 45.75% of the floor area in a year for at least 

50% of the potential daylit time.

Block Zone
Floor Area 

(m2)

UDI Area 

in Range 

(m2)

UDI Area 

in Range 

(%)

Middle Floor 03. Living and Kitchen 17.10 8.79 51.40

Middle Floor 02. Bedroom 9.30 3.29 35.35

Total 26.40 12.08 45.75

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS



KEY PERFORMANCE INDICATORS : Thermal Comfort
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Performance Indicator What is DDH (C hr) Simulation required

Degree Discomfort Hours 
(DDH)

The difference in temperature between the indoor 
air temperature and the IMAC – R comfort 

temperature over 8760 hours (365 days * 24 hours). 

Software: Design 
Builder/Energy Plus
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II

Months Description

90% 

Acceptability 

Temperature 

(degC.)

Minimum 23.34

IMAC R 25.49

Maximum 27.64

Minimum 24.65

IMAC R 26.80

Maximum 28.95

Minimum 26.74

IMAC R 28.89

Maximum 31.04

Minimum 28.79

IMAC R 30.94

Maximum 33.09

Minimum 29.51

IMAC R 31.66

Maximum 33.81

Minimum 29.20

IMAC R 31.35

Maximum 33.50

Minimum 27.49

IMAC R 29.64

Maximum 31.79

Minimum 27.12

IMAC R 29.27

Maximum 31.42

Minimum 27.49

IMAC R 29.64

Maximum 31.79

Minimum 27.56

IMAC R 29.71

Maximum 31.86

Minimum 25.93

IMAC R 28.08

Maximum 30.23

Minimum 24.49

IMAC R 26.64

Maximum 28.79

Apr

Hot and Dry

Location: Ahmedabad

Jan

Feb

Mar

Nov

Dec

May

Jun

Jul

Aug

Sep

Oct

Months Description

90% 

Acceptability 

Temperature 

(degC.)

Minimum 23.34

IMAC R 25.49

Maximum 27.64

Minimum 24.65

IMAC R 26.80

Maximum 28.95

Minimum 26.74

IMAC R 28.89

Maximum 31.04

Minimum 28.79

IMAC R 30.94

Maximum 33.09

Minimum 29.51

IMAC R 31.66

Maximum 33.81

Minimum 29.20

IMAC R 31.35

Maximum 33.50

Minimum 27.49

IMAC R 29.64

Maximum 31.79

Minimum 27.12

IMAC R 29.27

Maximum 31.42

Minimum 27.49

IMAC R 29.64

Maximum 31.79

Minimum 27.56

IMAC R 29.71

Maximum 31.86

Minimum 25.93

IMAC R 28.08

Maximum 30.23

Minimum 24.49

IMAC R 26.64

Maximum 28.79

Apr

Hot and Dry

Location: Ahmedabad

Jan

Feb

Mar

Nov

Dec

May

Jun

Jul

Aug

Sep

Oct

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS



Peak summer day (26th May) vs Zone Air Temperature
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KEY PERFORMANCE INDICATORS : Thermal Comfort
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HEAT BALANCE / HISTOGRAM
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KEY PERFORMANCE INDICATORS : Thermal Comfort
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EEI (Embodied Energy Intensity)

50 | CLIMATE SMART BUILDINGS : Replicable Design options for Thermally Comfortable Affordable Housing

KEY PERFORMANCE INDICATORS : Embodied Energy Intensity
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II

Performance 
Indicator

Scope Calculation required

Embodied Energy 
Intensity

Embodied energy share of the 
highest contributing materials i.e. 
concrete (cement, coarse and fine 
aggregates), steel, walling blocks. 

Embodied energy intensity is being 
demonstrated as embodied energy 
per unit built-up area (MJ / m2)

Mass or volume of each material used is 
taken from the BOQ.

This is multiplied by the corresponding 
embodied energy coeffcients 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

MASTER SET 
PACKAGE

DESIGN DATA

CONSTRUCTION 
DATA

SIMULATION 
DATA

KEY 
PERFORMANCE 

INDICATORS
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PERFORMANCE INFERENCES : Embodied Energy Intensity –Different Construction technologies

Row house two side Open    Hot & dry      South orientation             Middle floor      Middle Unit 
N

Embodied energy per m2 of Carpet area
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PERFORMANCE INFERENCES : Climate variations 

Multi Family  - Row House Two Side Open – 1bhk- 30 Sqm Carpet Area 
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PERFORMANCE INFERENCES : Orientation variations 
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PERFORMANCE INFERENCES – Dwelling Unit placement variations
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PERFORMANCE INFERENCES – Construction technology variations

Multi Family  - Row House Two Side Open – 1bhk- 30 Sqm Carpet Area 
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PERFORMANCE INFERENCES – Cost Efficiency

*Carpet area
Rera
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Please follow the link in the chat box to fill the 
feedback survey:

Questions and Feedback



SESSION IV

Next Steps



SE
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II

Overview of Web-tool interface 

Navigating the web-tool 

• Plan sets

• Master sets 

• Performance concepts 

• Key parameter indicator results 

Discussing different building plan 
typologies to understand their thermal 
performance and cost efficiency

Progress on BLC

Observations and learnings from the 
project with examples and comparisons 
1. Different Climate zone
2. Typologies.
3. Orientation
4. Construction technologies

Introduction to Webtool

WEBINAR 3 WEBINAR 4

Next Steps
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Ashok B Lall Architects LEAD Consultancy Greentech Knowledge Solutions

Knowledge Partners:

THANK YOU


