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Simulation image, courtesy IBM 
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• By 2050, more than 80% of the world 

population (9.3billion) will be in urban areas 

• India will add 497 million in next 37 years = 38 

Mumbai cities!  
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http://getaway2india.files.wordpress.com/2009/09/mumbai-skyline2.jpg 
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Building sector contributes          

to 30% of world energy cost 

 

Source: http://www.eia.gov 

Our buildings does not pay 

attention to climate and context 

• 45% of total global energy is used in heating, cooling 

and lighting of buildings 

• 5% in building construction  Source: Prof. S. C. Kaushik, IIT Delhi 

• More than half of the world’s new construction is 

taking place in China and India alone  Source: Building Energy Efficiency  

Why Green Buildings Are Key to Asia’s Future 
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Reduces burden on City’s electrical grid and sewer infrastructure 

Building insulation or thermal mass leads to energy and cost savings 
Improved/water quality, open spaces and fresh local food promotes health 

Reduced pollution & increased biodiversity connects people to nature 
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Efficient building 

operations is key Convention Centre, IIT Bombay 
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http://www.nachi.org/building-orientation-optimum-energy.htm 
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•

walls  

35% 
windows  

15% 

roofs  

20% 

walls  

35% 

windows  

15% 

roofs  

20% 

GOAL: Maintain comfortable temperature, 

humidity, ventilation, lighting levels passively 

or with help of artificial building systems with 

the aim of energy conservation 
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RESIST HEAT GAIN 

RESIST HEAT LOSS 

www.allwallsystem.com/design/RValueTable.html 
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Heat transfer at 

wall connections 

Heat transfer at 

floor connections 

INTERNAL INSULATION 
 Discontinuous insulation 

reduces energy efficiency 

NOT TO SCALE 

Infrared image 

Courtesy: James A.D'Aloisio 

INCREASING 

HEAT LOSS 



14 January 24, 2014 Monika Jain, CUSE, IIT Bombay Guest Lecture CSE 620 

•

Thermal Image of Aqua Tower, Chicago, IL USA. Source: Wikimedia 
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EXTERNAL INSULATION 
 Applied from outside 

 Offers continuous building 

enclosure (less heat loss) 

 Weatherproofs buildings 

NOT TO SCALE 

EXTERNAL INSULATION 

YIELDS SUPERIOR 

PERFORMANCE 
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Novel building material: Phase 

Change Material has a very high 

thermal capacity 
http://www.new4old.eu/guidelines/D3_Part2_H2.html 
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[1]  http://ies.lbl.gov/iespubs/india_energy_outlook.pdf 

[2] http://www.jetsongreen.com/2009/08/breaking-down-building-energy-use.html 

US Building Energy Use [2] 
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Powai lake 

Vihar lake 
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Simulation image, courtesy IBM 
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Tool Set: Physical Survey, Sketchup, 

AutoCAD, BIM 
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Space Floor Area 

(%) 

Total 

Occupancy 

Lighting 

Power 

Density 

(W/m2) 

Rated Plug 

load Power 

Density 

(W/m2) 

Hotel Rooms 50 40 3 3 

Restaurant 10 25 3 6 

Conference 

Hall 

15 15 9 6 

Parking 20 2 2 1 

Lobby Space 5 12 4 1 
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Parameter Description Property Value 

Façade Glazing Single glazed, coated 

windows 

U-value 6 W/m2-K 

SHGC 0.55 

Walls, floor and roof Brick + concrete U-value 2.0 W/m2-K 

Leakage Standard assumption Leakage rate 4.8 m2/m2-h 

HVAC system Spilt AC Cooling COP 3.0 

Water fixtures Measurements of 

actual flow rates along 

with daily estimates 

from interviews and 

surveys 

Faucet Flow rate 4.8L/min 
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Sefaira.com 
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Tool Set: Sefaira, Energy Plus, Design Builder, Radiance 
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Category Load 

Air-conditioning 31 ton 

Water Heating 54.5 kW 

Lighting Load 4.52 kW 

Appliance Load (TV, Fridge, Fan in each room) 14.4 kW 
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Actual Energy Usage Modeled Energy Usage 
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Heat Gain Fabric Conduction Gain 
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Op 1: Improved windows (11% cooling load redn) 

Op 2: Improved Air-Conditioners (26% ) 

Op 3: Improved windows and AC (35% ) 

Op 4: Improved insulation only (19%) 

Op 5: Solar PV only (45% gen) 

Op 6: 1+2+3+5 (57%) 

Op 7: All of the above (64%) 



32 January 24, 2014 Monika Jain, CUSE, IIT Bombay Guest Lecture CSE 620 

•

•



33 January 24, 2014 Monika Jain, CUSE, IIT Bombay Guest Lecture CSE 620 

1 

5 

7 

6 

4 

9 

2 

8 

3 



34 January 24, 2014 Monika Jain, CUSE, IIT Bombay Guest Lecture CSE 620 

Team Shunya’s H-Naught 



35 January 24, 2014 Monika Jain, CUSE, IIT Bombay Guest Lecture CSE 620 

•

•

•



36 January 24, 2014 Monika Jain, CUSE, IIT Bombay Guest Lecture CSE 620 

Photo by Monika Jain 

Create wireless sensor networks 

to measure real time 

environmental variables  

Calibrate modeling software with 

real time data and use the 

calibrated model for analytics 
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Norms as per 

CPEEHO 

 

Residential: 150 lpcd 

Office: 45 lpcd 
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http://venturebeat.com/2012/03/13/local-motion-funky-electric-golf-cart/ 

EV Taxi. Source: Clean Air Island EV Two tractors for waste. Source: Clean Air Island 
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Source: Ask Skye 

walls  

35% 
windows  

15% 

roofs  

20% 

walls  

35% 

windows  

15% 

roofs  

20% 
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Source: Ask Skye 

Up to 8 inches of wall thickness may project into a 

required yard, open space or setback area and not 

count toward floor area or lot coverage 

Up to 8” wall 

thickness with 

external insulation 

Existing Wall 

4”  additional wall 
thickness 

Existing wall 

2” Insulation (Typical 
Retrofit) 

4”+ Insulation  
(Deep  Retrofit) 

6” - 8” additional wall 
thickness 

Existing wall 
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