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Å Ministry of Housing and Urban Affairs (MoHUA) is the

supreme authority of the Government of India to formulate

and monitor all the programmes concerning the housing and

urban development of the country.

Å The Ministry of Housing and Urban Affairs (MoHUA)

through its flagship mission Pradhan Mantri Awas Yojna-

Urban (PMAY-U) ensuresa pucca house to all eligible urban

households.

Å PMAY-U aims to achieve Urban Development through

Transformation, Innovation and SustainableInclusions.
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1.  Swachh Bharat Mission - Urban, 2. Pradhan Mantri Awas Yojana - Urban, 3. Deendayal Antyodaya Yojana - National Urban Livelihood Mission,

4.  Heritage Cities Development and Augmentation Yojana, 5. Atal Mission for Rejuvenation and Urban Transformation

INTRODUCTION ɀMINISTRY OF HOUSING & URBAN AFFAIRS (MoHUA)



PMAY (U) Achievement (provisional), as on 2nd January 2023

INTRODUCTION ɀMINISTRY OF HOUSING & URBAN AFFAIRS (MOHUA)-PMAY

Source: PMAY Website

ÅDueto Rapidincreasein urbanization and believing it asan opportunity to reducepoverty.

ÅFor addressingthe hugehousing demandin the Affordable Sector,Govt. of India launchedPradhan Mantri

Awas Yojana-Urban in June2015.

16 lakh houses are being constructed using New Technologies



INTRODUCTION- GLOBAL HOUSING TECHNOLOGY CHALLENGE (GHTC-INDIA)

Å The Ministry of Housing and Urban Affairs, Government of India has conceptualizeda Global Housing

TechnologyChallenge- India (GHTC- India).

Å To identify and mainstream a basket of innovative technologies from across the globe that are

sustainableand disaster-resilient .

Å Such technologies would be cost effective, speedier and ensure a higher quality of construction of

houses,meeting diverse geo-climatic conditions and desired functional needs.

Å A TechnologySub-Mission (TSM)hasbeenset up.
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Construction Technology 
India: Grand Expo-Cum-

Conference

Å Promotion of Innovative  
ConstructionTechnology

Å Platform to FacilitateSigningof MoUs
and form Potential  Partnerships.

Å Technical Evaluation,  Exchange of 
Knowledge, and business.

Å Exhibition of Technologies

Proven Demonstrable  
Technologies

ÅOnboard States &LocalSupport
Partners
ÅSix Light House ProjectSites
ÅInduct Established Proven

technologies across the Globe
ÅIdentify Basket of Site-specific  

Technologies
ÅDifferent Technology for EachSite
ÅLive Laboratories for learning
ÅTechnologyto beAdoptedin  

Curriculum and India System

Potential Future  
Technologies

Å Setting up ASHA- India  
(AffordableSustainable  Housing
Accelerators)

Å Support Domestic  Technologies 
through Product  Development, 
Mentoring&  MarketSupport

Å Incubation Centersin IITs
Å Organizing Periodic  Accelerator

Workshops

COMPONENTS OFGLOBAL HOUSING TECHNOLOGY CHALLENGE (GHTC-INDIA)
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EVENTS OFGLOBAL HOUSING TECHNOLOGY CHALLENGE (GHTC-INDIA)

Construction Technology 

India (CTI) ɀ2019

Expo-cum-Conference, on 

2nd to 3rd March 2019, 

Vigyan Bhawan, New 

Delhi.

Indian Urban 

Housing Conclave 

(IUHC)-2022 , 

on 19th to 21st October 

2022, at Rajkot.

Indian Housing 

Technology Mela 

(IHTM) on 5th to 7th

October 2021 in 

Lucknow, Uttar 

Pradesh. 



Å54 proven technologieswere shortlisted suiting different climatic zoneconditions in the

CTIconferencein 2019.

GHTC- SHORTLISTED TECHNOLOGIES

Broad Category
Technologies

(Nos.)

Precast Concrete Construction System - 3D Precast volumetric 4

Precast Concrete Construction SystemɀPrecast components assembled at site 8

Light Gauge Steel Structural System & Pre-engineered Steel Structural System 16

Prefabricated Sandwich Panel System 9

Monolithic Concrete Construction 9

Stay In Place Formwork System 8

Total 54



INTRODUCTION ɀGIZ AND IGEN (INDO GERMAN ENERGY PROGRAM)

Energy

Sustainable 
Economic 

Development

Envi ronment,  
Climate 

Changeand 
Biodiversity

Sustainable 
Urban and 
Industrial 

Development

GIZ

Å GIZ is an international cooperation enterprise for sustainable
development which operatesworldwide, on a public benefit basis.

Å For over 60 Years,GIZ has been working jointly with partners in
India for sustainable economic, ecological, and social
development.

Å The Governmentof the Republicof India and the FederalRepublic
of Germany under the Indo-German Technical Cooperation,
agreedto jointly promote theȰ)ÎÄÏ-GermanEnergy0ÒÏÇÒÁÍÍÅȱ
(IGEN) with the aim to foster sustainability in the built
environment through GIZ.



INTRODUCTION ɀCLIMATE SMART BUILDINGS PROGRAMME

The Ministry of Housing and Urban Affairs (MoHUA) aims to enhance climate resilience and thermal

comfort in the affordable housing segmentthrough GIZunder Indo GermanEnergy programmeɉ)'%.ɊȭÓ

programme,Climate Smart Buildings (CSB).

Aim:

Å Adopting sustainableand low-impact design.

Å Adoption of best availableMaterials and construction technologies.

Å Useof innovative technologiesto provide desired thermal comfort for massreplication.



INTRODUCTION: CLIMATE SMART BUILDINGS CELL-NORTH CLUSTER

Å Climate Smart Buildings Cluster cells are established in eachof the six Light House Project states where

pilot affordable housingprojects are being built utilizing innovative construction technologies.

Goal:

To improve climate resilience and thermal comfort in buildings through

Å Passive Measures

Å Locally sustainable Materials

Å Low embodied energy materials

Å Best available technology



OBJECTIVES: CLIMATE SMART BUILDINGS CELL, NORTH CLUSTER

In the direction to achievethe goal of sustainability and thermal comfort in affordable housing,CSBCell

is working with following objectives:



Handbook: Innovative Construction Technologies & Thermal Comfort in Affordable Housing

A Handbook for training programs on innovative construction

technologies& Thermal comfort in Affordable housing was curated

and launched by the(ÏÎȭÂÌÅPrime Minister at the Indian Urban

HousingConclavein Rajkot on 19th October2022.

To disseminate the knowledge in this handbook, Ministry of 

Housing and Urban Affairs is launching a seconds set of training 

i.e. RACHNA2.0, from Dec 2022 till Mar 2023.



Handbook: Innovative Construction Technologies & Thermal Comfort in Affordable Housing



SESSION-1
Innovative Construction Technologies of Light House Technologies, LHP 

Study and Observations.
1. LHPsConstructionTechnologies
2. Thermal Comfort Analysis and Recommendationson LHPs and Assisted

DemoProjects.
3. Life CycleCostAnalysisand its Impact in CarbonEmission.
4. Q&Aon New & Innovative technologiesand Thermal Comfort.



CONCEPT OF LIGHT HOUSE PROJECTS (LHPS)

ÅMinistry of Housingand Urban Affairs Under PMAY(U), set up a

Technology Sub-Mission (TSM) to provide:

ÅAlternative sustainabletechnologicalsolutions.

ÅBetter, Faster & cost-effective construction
methodologies.

ÅHousessuiting to geo-climatic and hazard conditions
of the country.

ÅLight House Projects have been conceptualized as part of

Global Housing Technology ChallengeɀIndia (GHTC-India)

Å Construction of six LHPs with allied infrastructure and six

categories of globally proven innovative technologies were

envisagedin six different states.



CONCEPT OF LIGHT HOUSE PROJECTS (LHPS)

ÅThe fundamental concept of the Light-House Projects is to encourage large-scale participation of the

peopleof India for mainstreaming the proven technologiesidentified globally by the principles.



THE LIGHT-HOUSE PROJECTS (LHP) IN INDIA

Monolithic Concrete 
Construction using 
Tunnel Formwork

ÅRajkot, Gujarat
ÅNo. of Houses: 1144

Prefabricated 
Sandwich Panel 

System

ÅI ndore, Madhya
Pradesh
ÅNo. of Houses:1024

Precast Concrete 
Construction 

System ïPrecast 
Components 

Assem bled at Si te

ÅChennai, Tamilnadu
ÅNo. of Houses: 1152

Precast Concrete 
Construction 
System ï3D 
Volumetric

ÅRanchi, Jharkhand
ÅNo of Houses: 1008

Light Gauge Steel 
St r uctur al System &  
Pre -engineered Steel

Structural 
SystemAgartala, 

Tripura

ÅAgartala, Tripura
ÅNo of Houses: 1000

PVC Stay in Place
Formwork System

ÅLucknow, Uttar  
Pradesh
ÅNo of Houses: 1040

(ÏÎȭÂÌÅPrime Minister Shri Narendra Modi laid the foundation stone of six Light House Projects (LHPs) each

consistingof approx.1000 housesin January2021, in six cities :



LHP CHENNAI-INAUGRATION (26TH MAY 2022)



LHP CHENNAI-PRECAST CONCRETE CONSTRUCTION SYSTEM ASSEMBLED AT SITE

ÅPrecast dense reinforced cement concrete hollow core

columnsand RCCshearwalls is being usedasstructure .

ÅAACblocks in partition walls are being used.

ÅDowel bars, continuity reinforcement placed at

connections.

ÅSelf-compacting concrete is being used in hollow cores

of columns.

Precast concrete wall (Panels)Installation of panels



LHP RAJKOT- INAUGRATION (19TH October 2022)



ÅCustomized engineering formwork replacing

conventional steel or plywood shuttering systems.

ÅMechanizedsystemfor cellular structures.

ÅTwo half shells which are placed together to form a 

room or cell.

ÅWalls and slabare castin a singleday.

ÅThe formwork is stripped the next day for subsequent

phase.

LHP Rajkot- Monolithic Concrete Construction using Tunnel Formwork

Tunnel Formwork

Monolithic Tunnel Formwork PanelKicker form of tunnel formwork panelBox out of door and windows

Current progress



LHP Indore-Prefabricated Sandwich Panel System

ÅLightweight composite wall, floor and roof sandwich panels made of 
thin fibre cement or calcium silicate board as face covered boards.
ÅCore material is EPS granule balls, adhesive, cement, sand, fly ash 

and other bonding materials in mortar form.
ÅThe core material in slurry state is pushed under pressure into pre-

set moulds.
ÅOnce set, it shall be moved for curing and ready for use with steel 

support structure beams and columns.

Steel Structure Prefabricated EPS Panel

Prefabricated EPS Sandwich Panel

Types of Prefabricated Sandwich Panels Current Status



LHP Ranchi- Precast Concrete Construction System ɀ3D Volumetric

ÅComponentslike room, Bathroom, Kitchen etc are cast
monolithically in Plant or Castingyard in a controlled
condition.
ÅMagic Pods (Precast Components) are transported,

erected& installed usingcranes.
ÅPrestressedslabsare installed asflooring elements.
ÅConsecutive floors are built in similar manner to

completethe structure.

Construction and installation Pre Casting of building modules Pre Casting of building modules

Current Progress



ÅLight Gauge Steel Framed Structure with Infill

ConcretePanels(LGSFS-ICP)Technology.

ÅFactory madeLight GaugeSteelFramedStructure

(LGSFS),light weight concreteand precastpanels

are beingused.

LHP Agartala- Light Gauge Steel Framed Structure with Infill Concrete Panels (LGSFS-ICP)

Assembly of LGS Frames and Construction of Wall

Light Gauge Steel Frame StructurePrecast concrete panels

Structural Details of LGSFS-Infill Concrete Wall

Current Progress



LHP LUCKNOW-PROJECT OVERVIEW

Project Brief 

Location of Project Avadh Vihar, Lucknow, U.P. 

No. of DUs 1,040 (S+13) 

Plot area 20,036 sq.mt. 

Carpet area of each DU 34.51 sq.mt. 

Total built up area 48,702 sq.mt. 

Technology being used Stay In Place Formwork System with pre-engineered steel structural 
system 

Other provisions Community Centre, Shops

Broad Specifications Broad Specifications 

Foundation RCC raft foundation 

Structural Frame Pre-engineered steel structural frame 

Walling Stay In Place PVC Formwork System 

Floor Slabs/Roofing Cast in-situ deck slab 



LHP LUCKNOW-PROJECT PLAN

Block Plan 

Project Layout Plan 

Site Plan



CONSTRUCTION TECHNOLOGY: LHP LUCKNOW
ÅHot Rolled Pre-Engineered Building (PEB) sectionsact asa structural framework of the building whereas

SIP(Stay-in-Place)formwork works asa partition wall .
Å0.9mm Deck Sheet usedasslabsupport componentover which concreteis castedfor enhancingstrength. It

reducescastingtime, propping, shuttering and centering support.
ÅSelf-Compacting Concrete is being poured in SIPformwork asan infill to make it more rigid and thermally

sound.
ÅPolyvinyl Chloride(PVC) based polymer components serve as a permanent stay-in-place formwork with

infilled concrete for building walls.



THERMAL PERFORMANCE OF LHP LUCKNOW

Summer Peak Out Site Dry 
Bulb Temperature 42.97 0CSummer Peak Zone Operative 

Temperature -41.920C

Summer Peak Cooling 
Discomfort Hours -10.8

Winter Peak Heating 
Discomfort Hours -9.83

Day Lighting
Shading

Summer Peak Zone Mean 
Air Temperature 42.2 0C

Summer Peak 
ACH- 6.3

Winter Peak 
ACH- 6.7

Local Temperature Profile Local Wind Profile



THERMAL COMFORT ANALYSIS-LUKERGANJ, PRAYAGRAJ

Assisted Demo Project Lukerganj, Prayagraj Uttar Pradesh

EPS Insulation 
on Roof

Low-E Coated 
Glass

Shading to Avoid 
Direct Sun Rays

AAC Block/EPS Panel 
in Envelope Wall

Ventilation With 
Proper WFRop

Orientation As Per 
Site Constraints

High SRI Coating 
Over Roof & Walls

China Mosaic Tiles 
on Roof

E W

E W



RECOMMENDATIONS TO ENHANCE THERMAL COMFORT (BASE CASE)
Existing Project Details

Roof Assembly (U-Value: 1.908 W/m 2K ) 

ÅWall Assembly: 
ÅBrick wall (U -Value: 

3.012 W/m2K )
ÅWFRop: 19.57
ÅVLT (%): 85%
ÅRETV: 18.28 W/m2

ÅTotal Plot Area: 1731 m2

ÅNo. of DUs: 76 (G+3)
(Block-1: 40, Block-2: 36)
ÅCovered Area: 634.8 m2



RECOMMENDATIONS TO ENHANCE THERMAL COMFORT (CASE-1)

Roof Assembly 
(U-Value: 0.602 W/m2K ) 

Wall Assembly: AAC Block Wall
Å(U-Value: 0.981 W/m2K ) 
ÅWFRop: 19.57 ENS Compliant
ÅVLT (%): 85% ENS Compliant
ÅRETV: 10.76 W/m2 (ENS Compliant)



RECOMMENDATIONS TO ENHANCE THERMAL COMFORT (CASE-2)

Roof Assembly 
EPS Core Panel 
(U-Value: 0.346 W/m2K ) 

Wall Assembly: 
EPS Core Panel Wall (U-Value: 0.651 W/m2K ) 
ÅWFRop: 19.57 ENS Compliant
ÅVLT (%): 85% ENS Compliant
ÅRETV: 7.76 W/m2 (ENS Compliant)



THERMAL COMFORT ANALYSIS AND RECOMMENDATIONS

Demo Project -Lukerganj, Prayagraj

KPI Unit Base Case Case-1 Case-2

RETV W/m2 18.28 10.76 7.67

Reduction in Heat 

Transmittance Through 

Building Envelope 

% Reduction w.r.t. 

base case
- 41% 58%

Embodied Energy Savings
% Savings w.r.t base 

case
- 55% 22.8%

Annual Discomfort Hours Hrs. 3704 3380 3064

Annual Discomfort Hours
% Reduction w.r.t 

base case
- 8.74% 17.27%

Degree Discomfort Hours 0C.Hrs. 19661 17760 16251

Peak Temperature 

difference (Summer)
0C 3.75 4.49 5.73

Cost Rs/DU 539099 552699 579879

Passive Features
Orientation, 

Shading etc..
E-W E-W E-W

3-D model for thermal comfort analysis



SESSION-2
Importance of Thermal Comfort

1. Thermal comfort and cooling demand

2. Factors affecting thermal comfort and cooling demand

3. Contemporary approaches 

4. Thermal comfort metrics



THERMAL COMFORT & ITS IMPORTANCE

Thermal comfort is ȰÔÈÅstate of mind that expresses satisfaction

within the thermal ÅÎÖÉÒÏÎÍÅÎÔȱand generally assessed

subjectively (ASHRAE,2004 ).

Å In caseof humans,the core body temperature lies in a narrow range

around 37° C(ASHRAE,2021).

ÅTo maintain the body core temperature during varying external

temperatures, the human body is constantly acclimatizing itself to its

external environmental conditions through exchangeof heat between

the body and surrounding environment.

ÅBoth core body temperature and skin surface temperature are

relevant in understanding thermal comfort.



TRANSFER OF HEAT FROM HUMAN BODY

Mode of Heat Transfer

What affectsthe Thermal indoor environment?

ÅThe heat exchangebetween the human body and its environment

occursmainly in three ways

ÅConduction

ÅConvection

ÅRadiation

ÅThermal indoor environment is affectedby both

internal and external sources.



METABOLIC RATE FOR HUMAN ACTIVITY AND OCCUPANCY

Å Thermal comfort is maintained by

heatmasstransfer.

Å Human body generates heat about

100w under sedentary condition

with body area1.5 to 2 sqm.

Å More layer of clothing = more

insulation = lessheat loss



FACTORS AFFECTING THERMAL COMFORT

Environmental

Parameters/Factors

ÅAir Temperature

ÅMeanRadiantTemperature

ÅAir Velocity

ÅHumidity

Personal Parameters/Factors

ÅClothingLevel

ÅPhysicalActivity

Skin surface temperature at various locations of the 
body in cold, neutral, and hot indoor environment.


