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3.55 Billion  

New Building IGBC EBOM 

Green Factory Interior project 

Green Homes 
Core & Shell 

Metro /Transit 

As on Jan 2017 

135 MILLION  

Square Feet registered to IGBC/GRIHA /LEED/Green Mark since 2008  As per internal calculations of GreenTree India 



People. 

Built Environment. 

Economics. 
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Changing Face of Indian Architecture 

TRADITIONAL/VERNACULAR	BUILDINGS	
Selec3ve	use	of	HVAC	|Clima3c	responsive	architecture	|	Passive	hea3ng/cooling	|	Low	Energy	Use	
 

MODERN  BUILDINGS 
Climate controlled | Hi-Tech | Energy Intensive | Emulates western modern architecture 
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Mumbai 
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Gurgaon 
15 
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Commercial Buildings Growth Forecast 

SOURCE: USAID ECO-III Project, New Delhi 
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Urban Growth Pattern 
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Google Earth - Kalkaji 
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Google Earth - Ambedkar nagar 
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Google Earth - Pitampura 



Second Tier City- Rohtak, Haryana 
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Urban Development – Best Case Scenario  



Urban Development – Best Case Scenario  
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Urban Development – Best Case Scenario  



Urban Development – Best Case Scenario  



Urban Landscape Planning 



Street Planning 



Opening / Windows 



Government’s Initiatives  
National Action Plan on Climate Change 
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Ministry of 
Power 
(BEE) 

1. Star Rating 
Program for Office 

Buildings and 
Applicance 
2. ECBC  

3. Bachat Lamp 
Yojana 1. EIA 

2. Clean 
Development 
Mechanism 

(CDM) 

1. LEED 
2. ECO 
housing 

(Maharashtra) 

1. Building Bye-
laws 

2. Mission on 
Sustainable Habitat  

3. Housing and 
urban policies in 

India 

1. GRIHA 
2. Energy Efficient 

Solar Homes/
Buildings  

3. Akshaya Urja  
Shops 

Ministry of 
New & 

Renewable 
Energy(MNRE) Urban 

Development 
Department 

(UDD) 

Ministry Of 
Environment 
and Forestry 

Market 
Mechanism 

Building Energy Efficiency Initiatives 



i.  Life Style Changes and Urban Growth Pattern 

ii.  Energy Scenario in India & Government Initiatives 

iii.  ECBC Approach – Envelop, HVAC, Lighting, SHWP, Electrical: ECBC Compliance 

Case Study 

ECBC 
Introduction 

2. 
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Introduction to ECBC  

¨  ECBC sets minimum energy efficiency standards for design 
and construction of commercial buildings  

¨  ECBC encourages energy efficient design or retrofit of 
buildings so that  
¤ Does not constrain the building function, comfort, health, or the 

productivity of the occupants 
¤  It has appropriate regard for economic considerations  

¨  Addresses local design conditions and helps improve existing 
construction practices 

¨  Emphasis on Integrated Building Design approach 
¨  First generation code – ease of use and continuous 

improvement 

41 
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ECBC Scope 

¨  New Buildings with                 
¤ Connected load in excess of 100kW  
                          or   
¤ Contract demand in excess of 120 kVA 

¨  Also applies to Additions and Major Renovation 
¤ When addition + existing building area > 1000 m2 
¤ Renovated portions and systems of a 1000 m2 or larger 

building 
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Administrative	Guidance	

Technical	Guidance	

Compliance/	Checklist	

Case	Studies/Examples	

References	

ECBC	Compliance	–		
	
1.  ECBC	Will	Become	

Mandatory	VERY	
SOON!!!	

2.  Greentree	Has	
Developed	ECBC	
Compliance	Socware	

3.  Involved	In	Framing	
Of	Uearanchal,	Uear	
Pradesh	And	Other	
States’	ECBC	Norms	

	
	

Mandatory  
Provisions 

(required for most 
compliance options) 

Building System Compliance Options 

Energy Code 
Compliance 

Prescriptive 
Option 

Whole Building 
Performance 

Trade Off Option 

Envelope 

HVAC 

Service Hot 
Water and 
Pumping 

Lighting 

Electric Eqpt & 
Systems 

ECBC CODE 
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ECOnirman – ECBC Conformance Tool 

Tools are available on URL: www.eetools.in 
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GRIHA Rating System 
¨  Facilita3on	for		Green	Ra(ng	for	Integrated	Habitat	Assessment	

(GRIHA)	that	assesses	a	building	on	the	basis	of:		

¤  Energy	passive	Design	

¤  Energy	System	Design	

¤  Site	

¤  Water	

¤  Waste	

¤  Health	

¤  Opera3on	and	Maintenance	(O&M)	

q  51	-	60	
q  61	-	70	
q  71	-	80	
q  81-		90	
q  91-	100 
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LEED Rating System 

¨  Complete facilitation of Green Building Design in 
accordance with the LEED rating system. 

¨  Advice and guidance in the following areas. 
¤  Sustainable sites – Locations and Linkages 
¤ Water efficiency 
¤  Energy & Atmosphere 
¤ Material & Resources 
¤  Indoor Environmental Quality 
¤  Innovative Design 
¤  Regional Priority 

¨  Rating Levels: Certified> Silver> Gold> Platinum 



Envelop Performance 
HVAC Performance 
Lighting Design Performance 
Whole Building Performance and Energy Monitoring 
 

High Performance Building Design 



©GreenTree-India 

ECBC Implementation Potential 
48 
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Building Energy Performance 

1. Decrease Internal and External Heat Gain 

2. Enhance System Efficiency 

3. Improve Plant Design 

4. Improve Renewable and Supply Side 

High Performance 
Building that Delivers 
q  Energy Efficeincy 
q  Cost Efficiency 
q  Occupancy Comfort 

Sequence of approach to create a set of integrated energy conservation measures (ECMs) 



UHBVN initiative – ECBC & Above 

DPAP + GreenTree 



SITE ANALYSIS: SUN PATH & WIND POTENTIAL 

SIT
E 

- Poss ib i l i t y o f N -S 
Orientation to reduce 
insolation. 
-  P r o m o t e  C r o s s 
Ventilation with wind flows 
running parallel to the 
Himalayas 

Possible Views of Himalayas from 
Upper Storeys on North Side 
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Shadow Analysis – 
21st June 

NORTHERN 
FACADE 

Analysis carried out at 10 am 

- Range of Open Spaces & Terraces, for Summers and Winters at Various levels 
-  Office Spill outs at all levels 

Building Orientation 
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Building Orientation 

Shadow Analysis – 21st Sep 

All the terraces receive solar radiation 
during the morning time  (Analysis carried 
out at 10 am) 

All the terraces remain shaded during 
evening time (Analysis carried out at 4 pm)  

High Performance Envelop Description 



ENERGY EFFICIENCY- DAYLIGHTING 

Day lighted 
Area – 100% 

LUX Requirement - 
250  

Day lighted 
Area – 100% 

LUX Requirement - 270  

Day Light-requirement - GRIHA 

Day Light-requirement - LEED 



High Performance Envelop Description 

Building Input Parameters 
Wall & Roof	

Wall Overall U-value	
Wall Minimum Insulation	 TRIC Eco Wall= 0.44 W/m2K	

Roof Overall U-value	
RCC 150mm+Brick 75mm+50mm foam spray+40mm 

cement creed = 0.34 W/m2K	
Roof Minimum Insulation	 50mm foam spray insulation = 0.42 W/m2K	

Roof Reflectivity	 0.9	
Fenestration	

SHGC	 0.26	
U-value	 1.5 W/m2K	

VLT	 0.5	
Shading	 Automatic Control	

Internal Loads	

Lighting	
Office - 4 W/m2; Parking - 1 .2 W/m2; Residential 

- 3 W/m2	

Dimmable Ballast	 Yes	
Daylight Sensor	 Yes	

Occupancy Sensor	 Yes	
Programmable Timers	 Yes	
Receptacle Equipment	 5 W/m2	

HVAC	
Cooling System Type	 DEVap	

DEVap System Capacity	 215 Tr	
Cooling Set Point	 25 deg C	

Regenerator Heat Source	 Solar Water Heating	
Heating System Type	 Solar Water Heating	

Heating Set Pt	 21 deg C	
Fan Control	 Variable Speed	

Outside Air	
30% extra over ASHRAE 62.1-2007 minimum 

acceptable rates	
Renewables	

Solar Photovoltaic	 100 kW	

S.No	 Description	 AREA IN SQM	

1	 Solar PV	 1200	

2	 Solar Water Heating Collectors	 500	

3	 Green Area	 360	
Total 2060	

Free Area Utilization 



ENERGY EFFICIENCY IMPROVEMENT 

Optimize building envelope – 
DGU, Insulation, Controlled Shading  

Conventional 

Efficient lighting and 
Control  

Regeneration with out SWH 

Regeneration with SWH 

Solar Photovoltaic 

EPI (kWh/m2/yr) Summary 



	Criteria/	Credit	
		

GRIHA	
		

LEED	
		

Max.	Points	 Possible	
points	

Max.	
Points	

Possible	
points	

Outdoor	ligh3ng	system	efficiency	 1	 1	 		
		

		
		Op3mized	Building	Design	 8	 8	

Op3mize	Energy	Performance	 16	 16	 19	 19	

Renewable	Energy	U3liza3on	 8	 8	 9	 9	

Mandatory	use	of	CFC	free	insula3on	&	
Refrigera3on	equipment	and	halon	free	fire	

suppressant	systems	

1	 1	 2	 2	

Audit	&	Valida3on	 Mandatory	&	no	
points	

Mandatory	
&	no	points	

3	 3	

Opera3on	and	Maintenance	 2	 2	 2	 2	

LEED / GRIHA Summary 

POINTS ACHIEVING UNDER GRIHA  =  94  
POINTS ACHIEVING UNDER LEED  =  92 



Efficient Control - Lighting  
GreenTree I Energy Consultancy I Software 

Development 

Savings Due to Day-light 
Controls 

Savings Due to Occupancy 
Based Controls 



Efficient Control - Lighting  

Artificial Lighting Use of Daylight Combination of Artificial 
lighting and use of 
daylight 

Savings Due to Day-light Controls 

 
Integrated artificial lighting arrangement with daylight 

Daylighted Area 
(300 lux) 

162 lux 





Façade Optimization – Automatic Shading Control 

Solar adaptive shading 

Studied space 
 



Façade Optimization – Automatic Shading Control 

West façade at 4 pm  

Solar adaptive shading 
East façade at 9 am  

Without shading devices 
Light Levels :  higher than 2000 
lux 
Visual discomfort 
 
Average Light Level : around 
2000 lux 

With solar adaptive shading 
Light Levels : < 500 lux 
Visual comfort 
 
Average Light Level : around 
250 lux 
A combination with artificial 
lighting is needed 

Light Levels analysis 



Façade Optimization – Automatic Shading Control 

Solar adaptive shading 

Benefits of the solar adaptive shading 
 Create a visual comfort in the room 
 Homogeneity of light level 
 Optimization of the daylight  

Radiance Views of an East façade at 9 am  

Without shading devices With solar adaptive shading 





Efficient Control - Lighting  



ECBC vs ACHIEVED - Lighting 

60%  
Improvement 



100% Passive Cooling is Possible 

FEATURES: 
•  Combine membranes,  
•  evaporative coolers and desiccants (AKA 

salt solutions) into a single device 
•  Desiccants’ capacity to create dry air using 

heat  
•  evaporative coolers’ capacity to take dry 

air and make cold air. 
•  Replaces the refrigeration cycle with a 

thermally activated absorption cycle 
•  Capable of being powered by natural gas 

and solar energy 
•  Use of salt solutions means none of the 

harmful carbons associated with 
refrigerants are being released into the air 

•  using far less electricity leads to a lower 
monthly energy cost 

 



Passive Cooling - DEVap 

Solar	Thermal	Collector	(beeer	
Op3on)	

Desiccant 
Storage 

Two Stage 
Regenerator 

DEVap AC 

Cool Dry Air 

Exhaust Air 

Ventilation Air 

Return Air 

Saturated Desiccant 



Passive Cooling - DEVap 



0 
20000 
40000 
60000 
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120000 
140000 

Cooli
ng	
Fan	

Ven3
la3o
n	

Dehu
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er	
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or	
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p	

auxili
ary	

Rege
nerat
or	

Total	
(Site)	

DEVap	 26048	 4832	 0	 0	 2453	 0	 33333	
DX	A/C	 21811	 6424	 23157	 76127	 0	 0	 127519	

(k
W

h)
 

Energy Consumption Comparison  

Passive Cooling - DEVap 

Resulting a INR 7.50 Lacs savings per annum only for cooling 
Solar Water Heating system can be integrated to serve the heating energy requirement 
during the winter season 
There by meeting, 100% of the comfort hours through passive  strategies 

73% 
Savings 



RENEWABLE ENERGY 

System Sizing - RENEWABLES 

§  Solar	PV	Capacity	Required 	=	 	200	kW	

§  Area	Required	for	Solar	PV 	=	 	2000	Sq.mt	

§  Area	Available	for	Solar	PV 	=	 	2060	Sq.mt	

§  Energy	Consumed	by	Building=	 	300	MWH	(Annually)	

§  Energy	Generated	by	Solar	PV= 	300	MWH+	(Annually)	

- A l l t he ene rgy r equ i r ed f o r 
regeneration and winter heating is 
supplied by Solar water heating System 
- Could Run on “Net-metering” model till 
“Feed-in-tariffs” implemented when 
complete grid connected system viable. 
For UHBVN, small battery bank 
proposed for emergency  requirements 
& to reduce DG usage Consumed vs Generated - RENEWABLES 



Anurag Bajpai 

anurag@greentree.global 

+91- 9891 852 358 


