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ΨIƻǳǎƛƴƎfor!ƭƭΩby 2022.
Under the Mission, Ministry of Housingand Urban Affairs (MoHUA),provides Central
Assistanceto implementingagenciesthrough Statesand Union Territoriesfor providing
housesto all eligiblefamilies/beneficiariesby 2022.
Addressingthe affordablehousingrequirementin urbanareasthrough:

INTRODUCTION - MoHUA 
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INTRODUCTION - GIZ 

ÅGIZis an internationalcooperationenterprise
for sustainabledevelopmentwhich operates
worldwide,on a publicbenefit basis.

ÅGIZ is fully owned by the German Federal
Government, GIZ implement development
programsin partner country on behalf of the
German Government in achieving its
developmentpolicyobjectives.

ÅFor over 60 years, the GIZhasbeen working
jointly with partners in India for sustainable
economic, ecological, and social
development.
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HEAD OFFICE of CENTRAL CLUSTER
Indore, Madhya Pradesh

known as ôCentral Cluster Building Cellõ 

(alias CSB Cell)

Map highlighting

the States, under 

Central Cluster
The Climate Smart Buildings (CSB)

program is aligned with the commitments made by

the Indian Government to meet its objectives

submittedunderSDG11.

Indo-GermanEnergyprogrammeόLD9bΩǎ

Programme),ClimateSmartBuildings(CSB)proposes

to extendtechnicalassistanceandcooperationfor the

followings:

Å Developingaction plan for Thermal Comfort to

build Climate Resilient Buildings for mass scale

application

Å Implementation of Global Housing Technology

Challenge-India(GHTC-India)

CLIMATE
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BUILDINGS

TASKS PLANNED WITH MoHUA



9.INDUSTRY, INNOVATION  AND 
INFRASTRUCTURE
Build resilient infrastructure, promote 
inclusive and sustainable industrialization, and 
foster innovation
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Houses for 
EWS

Climate 
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11.SUSTAINABLE CITIES AND COMMUNITIES 
Make cities and human settlements
inclusive, safe, resilient, and sustainable

13. PROTECT THE PLANET
Take urgent action to combat climate
change and its impacts

7 AFFORDABLE AND CLEAN ENERGY 
Ensure access to affordable, reliable, 
sustainable, and modern energy for all

Thermal 
Comfort



Work Package 1: 

Facilitate
implementation and
monitoring of Light
HouseProjects(LHPs)

Work Package 2:

Technical assistanceto
enhance thermal
comfort in upcoming
Demonstration Housing
Projects (DHPs) and
ARHCs (Affordable
rental housing
complexes) and other
Public/Private housing
projects in the Central
Cluster

Work Package 3:

Inclusion of climate
resilience and thermal
comfort requirements
in building byelawsand
Local Government
framework in Central
Cluster

CSB CELL - WORK PACKAGES

Integration 
in

Bye- laws

0-3MONTHS 3-6 MONTHS 6-18 MONTHS

Work Package 4:

Capacity development
of Govt officials and
private stakeholderson
thermal comfort in the
CentralCluster



New age innovative technologies along with the 6 LHP construction technologies 
focusing on - efficiencyin construction,mainstreaming & replicationof
technologies.



LHP INTRODUCTION

LHPsshallserveasLIVELaboratoriesfor different aspectsof Transferof technologies

Map showing six different LHP Locations

6 LHP ACROSS INDIA



6 LHPs Explained Via Video
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Project Details
Land Area ς41920 sqm
Net Plot Area ς34276 
sqm
bƻΩǎ ƻŦ 5ǿŜƭƭƛƴƎ ¦ƴƛǘ ς
1024 
bƻΩǎ ƻŦ ¢ƻǿŜǊ ς08
bƻΩǎ ƻŦ CƭƻƻǊ ςSF + 08
bƻΩǎ ƻŦ 5¦ κ ¢ƻǿŜǊ ς128
Community Hall ς169.5 
sqm

Key Highlights
Technology ςPre-
Fabricated Sandwich 
Panel & PEB Structure
Project Start Date ς01-
01-2021
Project Expected End 
Date ς31-03-2022
Amenities ς
Rain Water Harvesting
Rooftop Solar Power 
System
Fire Equipment (s)
Elevator / Lift
Emergency Power Back-
up
Sewage Treatment Plant
Central Waste Collection 
Plant

LHP INDORE



LHP INDORE -TECHNOLOGY

StructuralSystemςPreEngineeringBuilding
Slab- DeckSheetSlab
Walling System- Prefabricatedsandwichpanelsystem

PEB STRUCTURE DECK SHEET SLAB 

PREFABRICATED  SANDWICH PANEL WALLING



PEB ERRECTION



PEB ERRECTION Explained Via Video



Å With Pre-engineeredsteelbuilding systems,multi-storiescannow be scriptedin the shortest
άǎŜǘ-ǳǇέtime

Å Speedin Construction

LHP INDORE -TECHNOLOGY

PEB STRUCTURE

Lifting 

Bolting 

Assembled Structure 



LHP INDORE -TECHNOLOGY

DECK SLAB



LHP INDORE -TECHNOLOGY

Technology information being explained via Video



EPS SANDWICH PANEL MANUFACTORING PROCESS



EPS SANDWICH PANEL RAW MATERIALS

Fly ash



EPS SANDWICH PANEL - FIXING TOOLS



EPS PANEL PERFORMANCE APPRAISAL CERTIFICATE 



EPS SANDWICH PANEL - PANEL SIZES



EPS PANEL INSTALLATION  Via Video



Å Speedin Construction

Å Nouseof water in curing

Å Panelsbring resourceefficiency, better

thermal insulation, acoustics& energy

efficiency.

LHP INDORE ðTECHNOLOGY ADVANTAGES 



1. Light weight and cost effective

2. Easy and faster construction

3. Fireproof

4. Water proof and damp proof

5. Non-toxic & environment-friendly

6. Energy saving & environment-friendly

7. Water saving due to dry construction

8. Smooth and flat surface, thus no plastering needed

9. High sound insulation

10. Cost effective

11. Ground staff optimization 

12. Increase in carpet area up to 15% which saves money

Fast and Easy Construction

Fire ResistanceTest

Strength Test

LHP INDORE ðTECHNOLOGY ADVANTAGES 

Energy saving by
thermal resistance Recyclable

Eco friendly
dry construction



LHP INDORE



SESSION :1 THERMAL COMFORT

Introduction: Thermal Comfort for Affordable Housing

Session1: Thermal Comfort
a)Need and Impact
b)Thermal comfort in Affordable Housing
c)Passivestrategies & Building Physics
d)CaseStudies



Thermalcomfort is the condition of mind
that expresses satisfaction with the
thermal environment and is assessedby
subjective evaluation (ANSI/ASHRAE
Standard55)

Thermal comfort is difficult to measure
becauseit is highly subjective. It depends
on the air temperature, humidity, radiant
temperature, air velocity, metabolic rates,
andclothinglevels.

THERMAL COMFORT



https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-
and-socioeconomic-impacts

Impact of Heat-wave
Impact on working hours 

NEED FOR THERMAL COMFORT AND HOW IT IMPACT US ςQUALITATIVE AND QUANTITATIVE



Source Biannialupdate report India 

A lack of thermal comfort makes us
feel stressed, annoyed,distracted,feel
sleepy,tired andlackingconcentration.
In turn, thermal comfort inevitablyhas
an impacton well-being,productivity

NEED FOR THERMAL COMFORT AND HOW IT IMPACT US ςQUALITATIVE AND QUANTITATIVE



IndiaCoolingActionPlan:ResidentialBuilding recommendations
ÅNation-wideadoptionandenforcementof ECBCfor both commercialandresidentialsectors
ÅAdoptionat the municipalandurbanandlocalbodylevelandthroughdevelopmentof city 

levelaction plans
ÅAggressivemarketawarenesscampaignsto sensitizeboth the constructioncommunityas well

as the userstowardsthe multiplebenefitsof efficient buildings

India Cooling Action Plan



PassiveDesign
Designthat leverages climatologicallyresponsivedesignto encouragenatural
heating/cooling,ventilation,andlighting.

ActiveDesign

Designthat relieslargelyon mechanical/ electricalsourcesof heating/ cooling,

ventilation,andlighting.

MEASURES TO IMPROVE THERMAL COMFORT VIA DESIGN 

Passivedesignneedsactiveusers.

Activedesignneedspassiveusers.



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

ÅFORM & ORIENTATION OF BUILDING BLOCKS
ÅFENESTRATION 
ÅSHADING OF OPENING /WINDOWS
ÅDAYLIGHTING 
ÅNATURAL VENTILATION
ÅVEGETATION



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

ORIENTATION OF BUILDING BLOCKS: 

Source: NZEB



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

Source: NZEB

ORIENTATION OF BUILDING BLOCKS



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

FORM OF BUILDING BLOCKS: 



ÅMaximumdaylight
ÅProperventilation

UDAAN, low cost mass housing project at Mumbai

MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

ORIENTATION OF BUILDING BLOCKS: 

Source: NZEB

TheOrientationcanalter the thermalcomfort up toς9 %asthe areaof the wind facingwall
varieswith the orientation



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

Orientation and form 

ÅIn  extreme climatic condition compact planning is more preferable
ÅMinimising the perimeter to area ratio of building form, building performs better in terms of thermal comfort
ÅCompact forms gain less heat at day time and loss heat during night time 

Minimizing the surfaceareato volumeratio minimizesheat transfer.



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

Fenestration
A fenestrationsystemwith low U-valueand low
effective SHGCcan result in reduction of
heating and cooling demand by 6-11% in
moderate climate and between 8-16% in hot
humid,hot dry,andcompositeclimates.

Source: NZEB
Fenestration type



MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 
SHADING OF OPENING /WINDOWS



Use of shading device at Palace of Assembly, Chandigarh

MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

SHADING OF OPENING /WINDOWS

Source: NZEB

Solarshadingdeviceshelps
ÅDiffusinglight
ÅControlheat
Å Improvingdaylight
Comfortableliving



DAYLIGHTING

ÅDesigneddaylightingfeaturesenhance
1. Indoorenvironmentalquality,
2. Buildingoccupantperformance

Daylighting andShadingat AranyaHousing,Indore

MEASURES TO IMPROVE THERMAL COMFORT
passive design strategies for affordable housing 

Source: NZEB

Daylighting can impact the energyuseby reducing
the lightingenergydemandup to 20-30%.


