


 LOW ENERGY CONSUMPTION  

 LOW CARBON EMISSION  

 LOW REFRIGERANT USAGE 

 

Quantifiable Sustainability. 



70% of the grid is coal 75%+ of the Coal is Carbon 



(CEA-www.cea.nic.in) gms/CO2 

Grid Electricity National Grid KWh 724 

Petrol (Litre) 2296 

Diesel (Litre) 2653 

LPG  (Litre) 2983 

Wood   

    

IPCC 2014/ IHA 2018 gCO2-eq/KWh 

Coal 721.6 

Gas 490 

Solar PV Utility 48 

Solar Roof Top / Off grid 18.5 

Hydropower 18.5 

Wind Offshore 12 

Nuclear 12 

Wind On Shore 11 



RENEWABLE 

 Solar 

 Hydro/hydel 

 Wind 

 Biomass 

 

 Geothermal 

NON RENEWABLE  

 Fossil Fuel 

 Coal 

 Nuclear 

 Natural gas 

Infinite 

   Finite/Storage 





                        will have to adopt for :-  

 

 > Climate Change Mitigation techniques. 

 > SDG addressing designs. (SDG -3/7/9/11/13)  

 > Decarbonisation of space conditioning. 

 > Compliance to Energy Conservation Act 2022.                                      
(Notification CG-DL-E-20122022-241246) 

 > NET ZERO Buildings. ( Part of Hon PM’s Pledge for Net Zero) 

 





 

 
Ground storage based HVAC 



 We exchange in the wrong medium.(Air) 

 We exchange with the wrong medium.( gas / open loop) 

 We exchange with the wrong system ( technologies from the last Century) 



 Is a thermal energy storage system. 

 No generation of energy. 

 Transfer between earth and building. 

 The thermal energy is either sourced or rejected 
in the ground. 

 It’s the same energy that is used in different 
climates. 

 



Summer /Cooling Mode Winter /Heating Mode 





  OAT IAT Delta T 

Winter -25 20 45 

Summer 45 23 22 

  

Soil Temp 

(approx) IAT Delta T 

Winter 18 20 2 

Summer 18 23 5 

Exchange 
in Air 

Exchange in 
Ground 



Thermal 

Conductivity 

 

 

 

A Thermal Response Test 
(TRT) involves applying a 

finite amount of heat energy into 
a closed loop borehole over 

a certain period of time (36-48 
hrs), while monitoring the rate at 

which heat dissipates into the 
surrounding ground.  

 

We want stable temperatures . 









Heating : With Radiant Underfloor 

Cooling : With Fan Coil Units 

Cooling : With AHU & Ducts 

Domestic Hot Water (DHW) 





Traditional Design  Decarbonised Design  



 Exchanges from ground, hence no relation with outdoor 
ambient temperature. 
 

 No BMS. 
 

 Ability to produce Heating , Cooling and Hot water from the 
same system. 
 

 No Scaling. 
 

 Ability to cascade , makes entire system modular , no need 
for stand by. 
 

 Ability to hybridize with Solar through eManager. 



Building Physics Geothermal Exchange  Solar Hybridization 

Target : Net Zero 



                          

Drilling : 

Drilling : 
 
DTH Rigs have been used to drill 70 m of each borehole. Drilling 
has been done with mud and water. Total Drilling depth is based 
on the size of the system and exchange. 
 
 
 



   Drilling Field : Site actual 



  Starting mechanical room 

Installing all the hydronic circuit components 



These pipes are now connected from vertical 
Terminations and brought to the Collector pit  
Through horizontal travel. 



    Collector Pit and Header Circuit 

All the heat exchanger Horizontal pipes  
Must come and terminate in one place. 
 

 
 

From here only 2 pipes go inside the building. 
 



    Fixing the horizontal circuit 

All pipes brought in to the collector pit 



 Trench Back filled  

All the horizontal digging is filled up again. 
Ground levelled. 



             Sink DT : Brine Production/Exchange ( Borehole Efficiency )                

 Peak 

Performance : 

This is Renewable Thermal energy 













Leh Airport Design : 20000m2/2500 KW Th/ 439 BHE  

No fossil fuel heating/cooling. 

Ren Heat + Ren Elec > Hybridization. 

Complete Decarbonized HVAC. 

BAU on Solar first. 

Carbon Neutral HVAC operations. 

Green Onsite Energy Resource. 

 

 

 

 

 

 

The first Carbon neutral HVAC operations in airports –In India. 

 

 



Loop 
1 

Loop 
2 

Loop 
3 

BUILDING 







South East South West 

No change in the design intent. 



 
 1. Leh's heating demand not be attempted with fossil fuel. 

 
 2. Diesel fired Boilers and combination of national grid 32899.16 kgs of 

emission brought down to Solar Geothermal Hybridization of 1334.44 kgs  
 

 3. This also decarbonizes the heating /Cooling/DHW by going almost Off the 
grid , during BAU hours. 
 

 4. The current scenario demands ZNEB actualisation. 
 

 5. Complete Hybridization between Renewable Heat and Renewable Electricity. 

 
  
 



 EPI >  71.18 Kwh/m2/year 

 

 EUI >  22.18 Kbtu/gsf 

 

 Carbon Emission > 1334.44 kgs or 1.313 (Imperial Tons)  

 

 Carbon Savings from Conventional : 32899.16 - 1334.44 
= 31564.72 kgs (savings of Carbon)  

 

 % Reduction of Carbon - 95.94% reduced / avoided. 

 

 



 

 

 

 

A building known by its PERFORMANCE. 
 

EUI EPI 

KBTU 252949.7686 KWh 74135 

gsf 11404.09 M2 1041.5 

kbtu/gsf/a 22.18 KWh/m2/a 71.18 

    

According to ECBC :  

EPI =201 as standard for Cold Climates 

ECBC will be 21% less =158.79  

ECBC Plus    27% less = 146.73  

ECBC Super  45% less = 110.55 

CPWD DSEO 

ECBC Super 







Renewable Electricity 
Clean from Roof Top Solar  

No touching the grid 
To address all electrical needs.   

Renewable Thermal  
Clean from Geothermal 

To address all thermal needs. 

CARBON FREE 
ELECTRICITY 

CARBON FREE HEAT 



What is more than 50% ? 51-100% 
Benchmark against world standards in EPI. 

If its 49% HVAC –EPI 101 
If its 51% HVAC –EPI 182 

 
At this EPI is it correlating to  

Climate Change –Ozone Depletion and CO2 
emission ? 

 



BEE - Refrigerant Charge Rate  

      
total per   

100 KW 

GWP Same Refrigerant 

Category kgs KW assumed R410 Emission Kg/CO2 

Chillers 0.28 1 28 2087.5 58450 

VRF 0.23 1 23 2087.5 48012.5 

Packaged DX 0.26 1 26 2087.5 54275 

Geothermal/Aerothermal 0.092 1 9.2 2087.5 19205 

CHILLERS GEOTHERMAL

( Exchange Temp = 40 Deg C )

Performance KW el cons/TR KW el cons/TR

Central Plant 0.7 Central Plant 0.48

Cooling Tower 0.35 Cooling Towers 0

Fans/FCUs 0.25 Fans/FCUs 0.25

KW/TR 1.3 KW/TR 0.73

Energy In 1.3 KW/TR Energy In 0.73 KW/TR

Energy Out 1 TR = 3.517 KW Energy Out 1 TR = 3.517 KW

SPF / COP 3.517/1.30 2.7 SPF / COP 3.517/0.73 4.82

Say in 100 KW Scenario

Load 100 Load 100

SPF 2.7 SPF 4.82

Actual Consumption (Elec) KW 37.04 Actual Consumption (Elec) KW 20.76

Less Consumption % -43.96

More refrigerant -more work done - more consumption 



▣ > Climate Change Mitigation techniques. 

▣ > S D G  addressing designs. (SDG -3/7/9/11/13) 

▣ > Decarbonisation of space conditioning. 

▣ > Compliance to Energy Conservation Act 2022.  

(Notification CG-DL-E-20122022-241246) 

▣ > NET ZERO Buildings. ( Part of Hon PM’s Pledge for Net Zero) 





Evolution 

Pre 2010 

2010-2020 

2020 + 

= Prescriptive 

= Transition 

= Performance 

Final Result 

• IGBC Platinum class buildings can  

only deliver 15-20 % solar offgrid  

parameter, the key in making of  

a ZNEB. 

• How will the 80- 85% gap of  

generation be made up to be  

ZNEB? 

What has the green building been able to achieve ? 



Net ZERO 
is  

QUANTIFICATION. 



 Autonomous Zero Energy Buildings – all demand are met by site generation, no 

external network connections. 

 

 Net-zero site energy – local generation completely offsets on-site demand, 

demand and supply are not temporally matched but balance over a year. 

 

 Net-zero source energy - local generation completely offsets primary energy 

demands, demand and supply are not temporally matched but balance over a 

year. 

 

 Lifecycle net-zero energy buildings - local generation completely offsets primary 

energy demands AND embodied energy, demand and supply are not temporally 

matched but balance over the lifetime of the building. 

 

 NB For a building to be zero carbon (as opposed to just zero energy) then the local generation needs 
to be carbon free: e.g. PV, solar thermal, biomass, SW. 

 

NET ZERO 
Defined  



 Measure the carbon footprint. 
 

 Then offset or mitigate the same quantum of footprint / from 
the atmosphere. 
 

 Carbon neutrality is easy to achieve. 
 

 One can emit carbon and then pay for the sins somewhere else. 
 

 
 Carbon Neutrality is not going to solve climate crisis. 
 Climate crisis needs reduction, in emission.  



 Its easy to measure the carbon produce /emit at one place and buy  offset 
somewhere else. 

 That is carbon neutral. 

 

 Carbon Credit Certificates = Carbon Trade 

 

 

 

 But Net Zero is different. In order to be Net zero , need to actually reduce the 
emissions by 90-95% , which is possible by combining Renewable electricity 
and Renewable Heat ( Hybridization)  



 To be Net Zero carbon ., first have to be Net Zero energy. 
 

 Reduction must be in absolute emissions. Not related to 
growth of business. 
 

 Offset the carbon. 
 

 Use of non carbon strategies like Renewable Electricity and 
Renewable Heat Hybridization. 



1.Buildings are measured as EE buildings as in 
GRIHA and ECBC and the huge shortfall of onsite 
and local generation is then off set by remote 
power calculation of grid balance , purchasing of 
so called green power. 

 

2. That doesn’t make the building Net Zero. 



• IGBC has been classifying buildings as ZNEB /Net Zero  
energy where as the building may be generating only  
20% of its annual consumption through on site solar  
and rest 80% it buys through a PPA agreement of Clean  
Energy Either Solar / Wind or Hydel. 

 
• Most probably the Solar field is hundreds of Kilometres  

away. Therefore they must be evacuating their yield in  
the nearest grid connection they could get and  
definitely not even the town the building is certified in. 



79% of the energy comes from outside and the building is Net zero? 



• if I make building in Arunachal and offset the  

same consumption in Tuticorin , how may I  

ask, is the building in Arunachal , Net Zero or  

Low Energy ? 

• A world standard that is qualified by less than  

2 % of buildings. Here all can be ZNEB 



The most illogical use of Renewable Energy. 

The certification agencies take advantage of twisting. 

 

If you twist the law in your favour , how can you evade the law then ? 



But not all-(https://living-future.org/lbc/)  

Some use logic/science and prudence well 

Requirements Qualification 



 Reduce Consumption. 

 Correct technology for 

exchange. 

 Supply from nature. 

 Refrigerant reduction. 

 Energy consumption 

reduction. 

 Low carbon emission. 

Thank You  



• This communication is based on my observations, understanding, knowledge 

and  experience and bears no intention to insult ,malign any one or any 

organisation. 

• This effort has been made to improve the performance of buildings and nothing  

beyond. 

 
The reader at his own understanding may accept or reject the observations. 


