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Space Design using waste material… Marriage Hall in middle of 
old city area… 

Primary school in a village… 

Urban Housing by the river… 

Iconic Visitor’s 
Center for a Bird 
Sanctuary… 

Study of Human settlement in 
Varanasi… 

Each thought adding 
to the cities of 
tomorrow…. 



Cri/cal	
  issues	
  

	
  
Issue:	
  
Of	
  all	
  the	
  energy	
  consumed	
  in	
  the	
  world	
  more	
  than	
  70%	
  is	
  
consumed	
  by	
  the	
  building	
  industry,	
  from	
  manufacturing	
  material	
  
to	
  using	
  electricity	
  while	
  living	
  in	
  the	
  building.	
  
With	
  such	
  a	
  percentage	
  what	
  is	
  advisable	
  to	
  reduce	
  embodied	
  
energy	
  of	
  the	
  building	
  or	
  to	
  start	
  from	
  zero	
  energy	
  efficient.	
  
	
  



Solu/ons	
  to	
  Cri/cal	
  issues	
  

Possible	
  solu5ons	
  to	
  the	
  issues	
  presented	
  in	
  the	
  previous	
  slide	
  
	
  
The	
  idea	
  is	
  to	
  open	
  up	
  and	
  understand	
  Vernacular	
  Architecture	
  
and	
  context	
  while	
  building	
  so	
  from	
  the	
  very	
  start	
  one	
  can	
  avoid	
  
unnecessary	
  energy	
  consump5on	
  than	
  later	
  on	
  giving	
  HVAC.	
  	
  
	
  
	
  
	
  
	
  
	
  



Thank	
  you	
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List	
  of	
  projects	
  that	
  the	
  presenter	
  has	
  been	
  involved	
  with	
  (as	
  a	
  professional	
  or	
  
as	
  a	
  student)	
  
	
  
1.	
  Name	
  of	
  project:	
  1.	
  PRESENITY.	
  Integral	
  Research	
  Project	
  based	
  on	
  Bamboo	
  
&	
  Melia	
  Dubia	
  as	
  feed	
  stock	
  for	
  Bio-­‐Mass	
  based	
  energy	
  genera:on.	
  	
  
	
  
2.	
  Name	
  of	
  project:	
  2.	
  In	
  the	
  past	
  as	
  professional	
  manger	
  with	
  mechanical	
  
engineering	
  background,	
  	
  have	
  been	
  involved	
  in	
  se^ng-­‐	
  up	
  produc:on	
  
capaci:es	
  in	
  private	
  sector	
  for	
  manufacture	
  of	
  steam	
  turbines	
  for	
  mill	
  drives	
  
and	
  power	
  genera:on,	
  also	
  road	
  construc:on	
  machinery,	
  Tea	
  machinery	
  and	
  
Agriculture	
  tractors.	
  
	
  
3.	
  Name	
  of	
  project:	
  3.	
  As	
  founding	
  director	
  of	
  Auroservice	
  from	
  1970	
  to	
  1978	
  
took-­‐up	
  studies	
  in	
  ORISSA	
  rela:ng	
  to	
  manufacture	
  of	
  bicycles,	
  assis:ng	
  in	
  
rejuvena:ng	
  an	
  Industrial	
  estate	
  by	
  organizing	
  voluntary	
  professional	
  support	
  
in	
  financial,	
  Technical	
  and	
  marke:ng	
  disciplines	
  besides	
  many	
  other	
  ac:vi:es	
  in	
  
varous	
  part	
  of	
  India.	
  
	
  
As	
  managing	
  Trustee	
  of	
  Auroservice	
  d,	
  Auroville	
  from	
  1970	
  to	
  1978	
  with	
  the	
  
support	
  of	
  Auroville	
  future,	
  undertook	
  development	
  	
  of	
  Habitat	
  	
  Master	
  Plans	
  
for	
  Salem	
  steel	
  plant,	
  	
  Kudarmukh	
  iron	
  	
  ORE	
  project	
  	
  and	
  Vijaynagar	
  steel	
  plant.	
  
First	
  two	
  projects	
  were	
  implemented	
  as	
  per	
  our	
  designs.	
  
Besides	
  conceptual	
  plans	
  were	
  prepared	
  for	
  Haryana	
  capital,	
  Faridabad	
  
Township	
  and	
  also	
  conceptual	
  study	
  for	
  ORISSA	
  Coast	
  upto	
  Puri	
  etc.	
  etc	
  	
  	
  

Background	
  and	
  Experience	
  



List	
  of	
  issues	
  that	
  the	
  presenter	
  is	
  aware	
  of	
  in	
  the	
  workshop	
  topic	
  
	
  
Issue:	
  
Brief	
  descrip:on	
  of	
  issue:	
  Sustainable	
  Renewal	
  energy:	
  
Development	
  	
  	
  
	
  
Issue:	
  
Brief	
  descrip:on	
  of	
  issue:	
  -­‐	
  Energy	
  Audit	
  	
  

	
   	
   	
   	
   	
  	
  	
  -­‐	
  Energy	
  saving	
  project	
  

Cri;cal	
  issues	
  



Possible	
  solu:ons	
  to	
  the	
  issues	
  presented	
  in	
  the	
  previous	
  slide	
  
	
  
Issue:	
  
Solu:on	
  to	
  the	
  issue:	
  Besides	
  Solar	
  &	
  wind	
  energy,	
  to	
  consider	
  
Bio-­‐Mass	
  based	
  power	
  genera:on	
  as	
  a	
  reliable	
  sustainable	
  
Renewal	
  Energy	
  	
  source.	
  Highlights	
  of	
  the	
  research	
  project	
  are:	
  
1.	
  Project	
  ;tle:	
  
	
  	
  
INTEGRAL	
  RESEARCH	
  PROJECT	
  PROPOSAL:	
  
BAMBOO-­‐MELIA	
  DUBIA	
  
	
  2.	
  Project	
  summary:	
  
To	
  study	
  &	
  measure	
  the	
  development	
  of	
  cultured	
  Bamboo	
  and	
  
Melia	
  Dubia	
  in	
  Auroville	
  under	
  different	
  growing	
  condi@ons	
  
including	
  Rain	
  fed	
  growth	
  to	
  obtain	
  sufficient	
  in-­‐	
  situ	
  Data	
  to	
  
establish	
  viability	
  of	
  taking	
  up	
  energy	
  planta@on,	
  sustainable	
  in	
  
terms	
  of	
  financial	
  &	
  ecological	
  terms	
  to	
  recommend	
  development	
  
of	
  GASIFIER	
  based	
  Power	
  genera@on	
  for	
  Auroville	
  with	
  Zero	
  
Carbon	
  Dioxide	
  emissions:	
  
	
  	
  
	
  	
  
	
  3.	
  Project	
  Dura;on:	
  Plan@ng	
  phase	
  1	
  year	
  	
  

	
   	
   	
   	
  Growth	
  phase	
  2	
  years	
  evalua@on	
  on	
  3rd	
  year	
  	
  
	
   	
   	
   	
  Maturity	
  phase:	
  5	
  years	
  	
  
	
   	
   	
   	
  Harves@ng	
  phase:	
  from	
  3rd	
  years	
  to	
  10th	
  year.	
  

	
  	
  
4.	
  	
  Total	
  cost	
  of	
  the	
  Project:	
  INR.	
  750.000	
  
	
  	
  
	
  	
  
	
  5.	
  Project	
  Holder’s	
  full	
  Names:	
  	
  	
  
Auroservice,	
  Auroville.	
  
	
  	
  
	
  6.	
  Address,	
  phone	
  &	
  E-­‐mail	
  
Acur	
  Building,	
  Administra@ve	
  Area	
  	
  
Auroville-­‐605101	
  
Tamilnadu,	
  India	
  
pashi@auroville.org.in	
  
	
  	
  
	
  	
  
	
  7.	
  Back	
  ground:	
  In	
  the	
  year	
  2007,	
  L’avenir	
  d’Auroville	
  
commissioned	
  a	
  study	
  of	
  bio-­‐mass	
  availability	
  within	
  10km	
  radius	
  
of	
  Auroville	
  to	
  assess	
  the	
  possibility	
  of	
  conver@ng	
  available	
  Bio-­‐
mass	
  to	
  sustainable	
  alterna@ve	
  sources	
  of	
  energy	
  for	
  Auroville	
  at	
  
economical	
  levels.	
  
	
  	
  
One	
  of	
  the	
  conclusions	
  was	
  that	
  unless	
  Bio-­‐mass	
  feed	
  stock	
  is	
  
under	
  Auroville’s	
  control,	
  the	
  market	
  forces	
  could	
  make	
  the	
  
opera@on	
  un-­‐economical	
  if	
  the	
  prices	
  of	
  feed	
  stock	
  go	
  beyond	
  a	
  
certain	
  level.	
  
	
  	
  
This	
  necessitated	
  a	
  look	
  at	
  energy	
  planta@on	
  on	
  Auroville	
  owned	
  
lands	
  and	
  led	
  to	
  inves@ga@on	
  of	
  suitable	
  fast	
  growing	
  plants	
  and	
  
we	
  finally	
  se\led	
  on	
  cultured	
  Bamboo,	
  named	
  BHEEMA	
  BAMBOO	
  
and	
  cultured	
  tree	
  called	
  Melia	
  Dubia,	
  both	
  growing	
  fast	
  and	
  
providing	
  far	
  be\er	
  mass/	
  Hectare	
  than	
  naturally	
  grown	
  trees	
  
under	
  precision	
  farming	
  prac@ces	
  but	
  with	
  chemical	
  N.P.K	
  
fer@lizers.	
  
	
  	
  
Introduc;on	
  on	
  Beema	
  Bamboo	
  and	
  Melia	
  Dubia	
  
Beema	
  Bamboo	
  
Beema	
  Bamboo	
  is	
  high	
  yielding	
  bamboo	
  specie	
  which	
  has	
  been	
  
specifically	
  chosen	
  and	
  specifically	
  bred	
  to	
  achieve	
  maximum	
  
yield	
  by	
  Dr	
  Barathi.	
  Dr	
  Barathi	
  is	
  director	
  of	
  Growmore	
  biotech,	
  a	
  
successful	
  company	
  specialised	
  in	
  @ssue	
  culture	
  based	
  in	
  Hosur;	
  
moreover,	
  this	
  bamboo	
  is	
  a	
  na@ve	
  Indian	
  specie	
  which	
  has	
  been	
  
proven	
  to	
  grow	
  well	
  under	
  our	
  local	
  condi@ons	
  and	
  which	
  
possesses	
  many	
  assets:	
  
It	
  has	
  very	
  good	
  yield	
  (about	
  4-­‐5	
  @mes	
  more	
  produc@on	
  per	
  acre	
  
than	
  any	
  other	
  naturally	
  available	
  biomass).	
  	
  
It	
  has	
  a	
  high	
  biomass	
  content,	
  (the	
  hole	
  in	
  the	
  middle	
  is	
  smaller	
  
than	
  with	
  other	
  species	
  of	
  bamboo)	
  as	
  well	
  as	
  a	
  good	
  pulp	
  and	
  a	
  
high	
  calorific	
  value	
  (4000	
  Kcal/kg).	
  
It	
  therefore	
  acts	
  as	
  a	
  carbon	
  sink	
  as	
  it	
  can	
  absorb	
  CO2	
  3	
  to	
  4	
  @mes	
  
more	
  than	
  trees	
  
It	
  has	
  no	
  thorns,	
  making	
  it	
  easy	
  to	
  cul@vate	
  and	
  harvest.	
  
It	
  has	
  the	
  ability	
  to	
  grow	
  in	
  calcine	
  soil	
  and	
  any	
  poor	
  soil	
  by	
  
proper	
  use	
  of	
  field	
  management	
  prac@ces	
  or	
  precision	
  farming.	
  
Such	
  usage	
  of	
  fallow	
  land	
  as	
  opposed	
  to	
  agricultural	
  land	
  ensures	
  
that	
  food	
  chain	
  is	
  not	
  disturbed.	
  
It	
  does	
  not	
  flower,	
  and	
  thus	
  does	
  not	
  need	
  replan@ng	
  for	
  about	
  
100	
  years.	
  
And	
  as	
  any	
  bamboo,	
  it	
  has	
  always	
  the	
  same	
  size,	
  which	
  is	
  
convenient	
  to	
  transport	
  and	
  post-­‐process,	
  whichever	
  end	
  use	
  is	
  
considered.	
  
As	
  a	
  result,	
  it	
  has	
  a	
  very	
  good	
  cost	
  to	
  benefit	
  ra@o	
  compared	
  to	
  
any	
  other	
  known	
  species	
  of	
  bamboo.	
  	
  
The	
  possible	
  end	
  uses	
  are	
  manifold	
  and	
  can	
  range	
  from	
  a	
  straight	
  
economic	
  support	
  for	
  the	
  farms	
  by	
  selling	
  to	
  the	
  local	
  market	
  
(biomass	
  as	
  an	
  energy	
  source,	
  craes,	
  pulp	
  produc@on)	
  to	
  a	
  clean	
  
way	
  of	
  producing	
  electricity	
  for	
  Auroville	
  through	
  the	
  gasifica@on	
  
process;	
  not	
  to	
  forget	
  all	
  the	
  craes	
  that	
  can	
  be	
  derived	
  from	
  
bamboo	
  with	
  high	
  added	
  value.	
  In	
  this	
  project,	
  we	
  will	
  only	
  
consider	
  selling	
  this	
  Bamboo	
  to	
  surrounding	
  industries	
  needing	
  
pulp	
  and/or	
  biomass	
  inputs.	
  	
  
	
  
	
  
Melia	
  Dubia	
  
The	
  advantages	
  of	
  this	
  tree	
  are:	
  
	
  	
  
	
  Grows	
  in	
  both	
  tropical	
  and	
  subtropical	
  zones	
  
	
  Drought	
  tolerant	
  
	
  Suitable	
  for	
  even	
  marginal	
  lands	
  
	
  fast	
  growing	
  
	
  High	
  headed	
  tree,	
  hence	
  allows	
  intercropping	
  
	
  amenable	
  for	
  high	
  density	
  plan@ng	
  
	
  easy	
  to	
  propagate	
  both	
  vegeta@vely	
  as	
  well	
  as	
  through	
  seed	
  
	
  protocol	
  for	
  @ssue	
  culture	
  already	
  developed	
  
	
  Responsive	
  to	
  biofer@lizers	
  
	
  Technology	
  available	
  for	
  boos@ng	
  growth	
  and	
  increasing	
  yield	
  
	
  can	
  be	
  harvested	
  aeer	
  two	
  years	
  
	
  amenable	
  to	
  coppicing	
  thereby	
  obvia@ng	
  the	
  need	
  for	
  replan@ng	
  
aeer	
  every	
  harvest	
  
	
  free	
  from	
  serious	
  pests	
  and	
  diseases	
  
Thin	
  bark	
  
high	
  calorific	
  value	
  of	
  @mber	
  (>	
  5000	
  kcal/kg)	
  
	
  	
  
This	
  tree	
  has	
  slightly	
  different	
  characteris@cs	
  compared	
  with	
  
Beema	
  Bamboo	
  as	
  it	
  can	
  be	
  harvested	
  from	
  the	
  2nd	
  year	
  only,	
  
with	
  a	
  very	
  good	
  yield,	
  which	
  helps	
  achieving	
  a	
  faster	
  return	
  on	
  
investment	
  compared	
  with	
  Beema	
  Bamboo.	
  However,	
  the	
  yield	
  
from	
  year	
  3	
  onwards	
  is	
  lower	
  than	
  the	
  one	
  with	
  Beema	
  Bamboo	
  
and	
  Melia	
  Dubia	
  needs	
  replan@ng	
  every	
  10	
  years.	
  	
  
	
  	
  
	
  	
  
All	
  in	
  all,	
  Melia	
  Dubia	
  represents	
  another	
  good	
  energy	
  crop	
  and	
  
allows	
  more	
  biodiversity	
  than	
  Beema	
  bamboo	
  alone.	
  
	
  	
  
In	
  view	
  of	
  Auroville’s	
  commitment	
  to	
  water	
  conserva@on	
  and	
  
organic	
  fer@lizers,	
  it	
  was	
  considered	
  impera@ve	
  to	
  do	
  a	
  pilot	
  
Research	
  project	
  to	
  study	
  the	
  economy	
  organic	
  to	
  study	
  the	
  
economy	
  of	
  Bio-­‐mass	
  produc@on	
  with	
  fully	
  organic	
  inputs	
  under	
  
controlled	
  environmental	
  condi@ons.	
  
	
  	
  
Collabora@on	
  came	
  forward	
  from	
  Aurochard,	
  A	
  farm	
  under	
  
Auroville’s	
  farm	
  Group	
  for	
  the	
  overall	
  supervision	
  of	
  the	
  project	
  
and	
  loca@on	
  of	
  the	
  experiment.	
  
	
  	
  
SARCAN,	
  An	
  Auroville	
  incuba@ng	
  service,	
  offered	
  Rs.	
  1.00lakh	
  as	
  
a	
  start-­‐	
  up	
  contribu@on	
  and	
  Auroservice,	
  Auroville	
  has	
  taken	
  the	
  
responsibility	
  of	
  engaging	
  consultants,	
  advisers	
  and	
  staff	
  to	
  
conduct	
  all	
  trials	
  and	
  data	
  collec@on	
  	
  
	
  	
  
Auroservice,	
  Auroville	
  is	
  a	
  revival	
  of	
  service	
  that	
  engaged	
  in	
  
development	
  of	
  resources	
  for	
  the	
  development	
  of	
  Auroville,	
  and	
  
present	
  execu@ves	
  are:	
  Pashi	
  kapur	
  &	
  Luigi	
  Zanzi.	
  
	
  	
  
	
  
	
  	
  
8.	
  Problem	
  statement:	
  	
  Most	
  of	
  the	
  yields	
  /Acre	
  both	
  for	
  BHEMA	
  
BAMBOO	
  and	
  MELIA	
  DUBIA	
  have	
  been	
  tested	
  with	
  standard	
  
chemical	
  fer@lizers	
  and	
  micro-­‐nutrients	
  etc	
  in	
  other	
  than	
  soil	
  
condi@ons	
  available	
  in	
  Auroville.	
  	
  
	
  	
  
No	
  independent	
  data	
  is	
  available	
  from	
  other	
  sources	
  in	
  energy	
  
planta@on	
  with	
  Bio-­‐fer@lizers	
  and	
  economical	
  use	
  of	
  water.	
  	
  
	
  	
  
In	
  context	
  of	
  Auroville,	
  it	
  is	
  a	
  condi@on	
  that	
  only	
  environmental	
  
friendly	
  prac@ces	
  must	
  be	
  used.	
  This	
  pilot	
  Research	
  project	
  is	
  
essen@al	
  to	
  determine	
  economic	
  viability	
  of	
  energy	
  planta@on	
  
with	
  following	
  parameters	
  to	
  be	
  studied	
  and	
  analyzed:	
  
soil	
  sampling	
  &	
  soil	
  Analysis	
  	
  
selec@on	
  and	
  screening	
  of	
  suitable	
  micro-­‐organism,	
  soil	
  and	
  crop	
  
based	
  for	
  the	
  mass	
  produc@on	
  of	
  Bio-­‐fer@lizers	
  &	
  Bio-­‐control	
  
agents	
  
Monitoring	
  pests	
  &	
  diseases	
  	
  
Collec@on	
  of	
  Biometric	
  observa@on,	
  on	
  experimental	
  farm	
  	
  
Analysis	
  of	
  growth	
  pa\erns	
  	
  
Analysis	
  of	
  calorific	
  valves	
  at	
  different	
  stages	
  	
  
Coppicing	
  	
  ability	
  and	
  coppicing	
  rota@on	
  	
  
Yields	
  under	
  different	
  densi@es	
  and	
  valuable	
  inputs	
  par@cularly	
  
water	
  usage.	
  
	
  	
  
	
  	
  
9.	
  Aim	
  and	
  Objec;ves:	
  On	
  successful	
  comple@on	
  of	
  this	
  
Research,	
  Auroville	
  could	
  use	
  its	
  own	
  100	
  or	
  more	
  Hectares	
  and	
  
also	
  encourage	
  farmers	
  in	
  the	
  Green	
  belt	
  and	
  Bio-­‐	
  region	
  to	
  
consider	
  BAMBOO	
  and/	
  or	
  Melia	
  Dubia	
  as	
  cash	
  crops	
  with	
  far	
  
be\er	
  economic	
  benefits	
  with	
  highly	
  efficient	
  carbon	
  absorp@on.	
  
	
  	
  
The	
  Research	
  project	
  aims	
  at	
  affirming	
  the	
  viability	
  of	
  energy	
  
planta@on	
  to	
  support	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Economic	
  self	
  sufficiency	
  of	
  Auroville.	
  
	
  
	
  
INTEGRAL	
  RESEARCH	
  PROJECT	
  PROPOSAL	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  BAMBOO	
  MELIA-­‐DUBIA	
  
	
  	
  
	
  	
  
10.	
  Project	
  Team:	
  
Gerard: 	
   	
  Auroorchard	
  	
  
Pashi: 	
   	
  Auroservice	
  
Chandresh: 	
   	
  Saracan	
  
Sanjay: 	
   	
  Saracan	
  
	
  	
  
	
  11.	
  Beneficiaries:	
  	
  
Auroville	
  farms	
  &	
  forestry	
  services	
  	
  
Farmers	
  in	
  the	
  Bio-­‐Region:	
  Benefit	
  of	
  subsidies	
  available	
  from	
  
Govt	
  of	
  Tamilnadu.	
  
Marginal	
  farmers	
  in	
  Bio-­‐	
  region	
  with	
  Subsides	
  available	
  for	
  
bamboo	
  cul@va@on	
  from	
  bamboo	
  mission	
  Government	
  of	
  
Tamilnadu.	
  
	
  	
  
	
  12.	
  Evalua;on	
  	
  	
  
Pashi	
  Kapur	
  and	
  Gerard	
  will	
  take	
  overall	
  responsibility	
  for	
  
conduc@ng	
  studies	
  &	
  trials	
  of	
  various	
  parameters,	
  (13)	
  as	
  per	
  our	
  
project	
  report	
  with	
  the	
  help	
  of	
  Mr.	
  Mahadevan	
  as	
  site	
  consultant	
  
	
  	
  
	
  
Issue:	
  
Solu:on	
  to	
  the	
  issue:	
  For	
  further	
  details,	
  please	
  contact	
  	
  
pashi@auroville.org.in.	
  
	
  

Solu;ons	
  to	
  Cri;cal	
  issues	
  



Thank	
  you	
  



Name	
  of	
  Workshop:	
  Session	
  6:	
  ENERGY	
  
	
  
Name	
  of	
  presenter:	
  Ummulkhair	
  Shabana	
  MD	
  
	
  
Organiza5on:	
  Crescent	
  School	
  of	
  Architecture	
  
	
  
City	
  and	
  country:	
  Chennai,	
  India	
  
	
  
Email	
  id:	
  ukshabana@gmail.com	
  
	
  

Auroville	
  Green	
  Prac5ces	
  Conference	
  
2011	
  

Regenera5ve	
  Townships	
  



Background	
  and	
  Experience	
  
	
  

•  Name	
  of	
  project:	
  Rajiv	
  Gandhi	
  InternaGonal	
  Airport	
  	
  
•  Loca5on:	
  Hyderabad,	
  Andhra	
  Pradesh	
  
•  Building	
  type	
  :Public	
  building	
  
•  Consultants	
  :	
  GMR	
  Hyderabad	
  InternaGonal	
  Airport	
  Limited	
  (GHIAL)	
  is	
  a	
  joint	
  

venture	
  company	
  promoted	
  by	
  GMR	
  Group	
  (63%)	
  and	
  Malaysia	
  Airports	
  Holding	
  
Berhad	
  (11%),	
  Government	
  of	
  Andhra	
  Pradesh	
  (13%)	
  and	
  Airports	
  Authority	
  of	
  
India	
  (13%)	
  as	
  the	
  other	
  consorGum	
  partners.	
  

•  Year	
  of	
  comple5on	
  :	
  2008	
  
•  Built-­‐up	
  area	
  :	
  900,000	
  sq.m	
  
•  Cost	
  :	
  Rs	
  2,478	
  crores	
  	
  



Issue:	
  Eco	
  efficient	
  infrastructure	
  
	
  
Brief	
  descrip5on	
  of	
  issue:	
  	
  
Energy	
  efficiency	
  in	
  buildings	
  can	
  be	
  achieved	
  through	
  a	
  mulG	
  pronged	
  
approach	
  involving	
  	
  
• 	
  AdopGon	
  of	
  bioclimaGc	
  architectural	
  principles	
  responsive	
  to	
  the	
  climate	
  	
  	
  	
  	
  	
  	
  
of	
  the	
  parGcular	
  locaGon;	
  	
  
• 	
  ImplementaGon	
  of	
  energy-­‐efficient	
  building	
  systems;	
  and	
  	
  
• 	
  EffecGve	
  uGlizaGon	
  of	
  renewable	
  energy	
  sources	
  to	
  power	
  the	
  building.	
  
	
  

Cri5cal	
  issues	
  



Rajiv	
  Gandhi	
  Interna5onal	
  Airport	
  -­‐	
  Hyderabad	
  
	
  

India’s	
  first	
  Greenfield	
  airport	
  is	
  undeniably	
  among	
  the	
  top	
  10	
  green	
  
buildings	
  in	
  India	
  and	
  the	
  first	
  airport	
  in	
  Asia	
  to	
  be	
  awarded	
  the	
  LEED	
  ‘Silver’	
  
raGng	
  cerGficaGon	
  by	
  US	
  Green	
  Building	
  Council.	
  

	
  	
  



Day	
  lighGng	
  

The	
  non-­‐polluGng	
  airport	
  has	
  100,005	
  square	
  meter	
  glass	
  encased	
  terminal,	
  which	
  
provides	
  natural	
  light	
  to	
  passengers	
  and	
  minimal	
  wastage	
  of	
  electricity	
  or	
  energy	
  
consumpGon.	
  	
  



Reuse	
  of	
  waste	
  water	
  

Recycling	
  of	
  treated	
  wastewater	
  is	
  used	
  for	
  landscaping,	
  air	
  condiGoning	
  and	
  flushing	
  
requirements.	
  	
  



Possible	
  solu5ons	
  to	
  the	
  issues	
  presented	
  in	
  the	
  previous	
  slide	
  
	
  
Issue:	
  Energy	
  consumpGon	
  
Solu5on	
  to	
  the	
  issue:	
  Providing	
  glass	
  for	
  natural	
  day	
  lighGng	
  
	
  
Issue:	
  waste	
  water	
  management	
  
Solu5on	
  to	
  the	
  issue:	
  Recycling	
  treated	
  wastewater	
  for	
  landscaping,	
  air	
  
condiGoning	
  and	
  flushing	
  requirements	
  

Solu5ons	
  to	
  Cri5cal	
  issues	
  



Thank	
  you	
  



Name	
  of	
  Workshop:Energy	
  
	
  
Name	
  of	
  presenter:	
  Sharath.	
  R.	
  Nayak	
  
	
  
Organiza8on:Biome	
  Environmental	
  Solu8ons	
  
	
  
City	
  and	
  country:	
  Bangalore,	
  India	
  
	
  
Email	
  id:	
  sharath@biome-­‐solu8ons.com	
  
	
  

Auroville	
  Green	
  Prac;ces	
  Conference	
  2011	
  
Regenera;ve	
  Townships	
  



List	
  of	
  projects	
  that	
  the	
  presenter	
  has	
  been	
  involved	
  with	
  (as	
  a	
  
professional	
  or	
  as	
  a	
  student)	
  
	
  
Name	
  of	
  project:	
  Design	
  of	
  Govardhan	
  Eco	
  Village,	
  Wada	
  
	
  
Name	
  of	
  project:	
  Design	
  of	
  Oland	
  estates,	
  The	
  Nilgiris	
  
	
  
Name	
  of	
  project:	
  

Background	
  and	
  Experience	
  



List	
  of	
  issues	
  that	
  the	
  presenter	
  is	
  aware	
  of	
  in	
  the	
  workshop	
  topic	
  
	
  
Issue:	
  Improper	
  landuse	
  planning	
  
Brief	
  descrip8on	
  of	
  issue:	
  
-­‐large	
  distances	
  of	
  commute	
  from	
  work	
  places	
  to	
  homes	
  
resul8ng	
  in	
  need	
  of	
  large	
  infrastructure	
  and	
  energy	
  in	
  building	
  
the	
  infrastructure	
  and	
  in	
  commu8ng	
  
-­‐Resources	
  like	
  power	
  and	
  water	
  need	
  to	
  be	
  got	
  from	
  larger	
  
distances	
  resul8ng	
  in	
  more	
  use	
  of	
  energy	
  and	
  also	
  in	
  losses	
  along	
  
the	
  way.	
  
	
  
Issue:Energy	
  intensive	
  buildings	
  
Brief	
  descrip8on	
  of	
  issue:	
  
-­‐Mimicking	
  of	
  buildings	
  suited	
  for	
  other	
  clima8c	
  zones	
  for	
  sake	
  of	
  
image	
  building.	
  
-­‐	
  High	
  energy	
  consump8on	
  for	
  running	
  and	
  maintaining	
  these	
  
buildings.	
  

Cri;cal	
  issues	
  



Issue:Improper landuse planning 
	
  
-­‐Encourage	
  and	
  incen8vize	
  	
  corpora8ons	
  and	
  technology	
  parks	
  to	
  
develop	
  residen8al	
  facili8es	
  near	
  work	
  places.	
  
-­‐	
  Develop	
  efficient	
  mass	
  transport	
  op8ons	
  to	
  encourage	
  use	
  of	
  
public	
  transport.	
  
-­‐	
  Do	
  away	
  with	
  soS	
  policies	
  which	
  encourage	
  breach	
  of	
  
designated	
  landuse.	
  
	
  
Issue:Energy intensive buildings 
	
  
-­‐Informa8on	
  dissipa8on	
  on	
  climate	
  responsive	
  buildings	
  
-­‐	
  Incen8vize	
  buildings	
  that	
  consume	
  less	
  by	
  methods	
  like	
  lesser	
  
taxes.	
  
-­‐	
  Encourage	
  renewables.	
  

Solu;ons	
  to	
  Cri;cal	
  issues	
  



Thank	
  you	
  



Name	
  of	
  Workshop:	
  Energy	
  
	
  
Name	
  of	
  presenter:	
  Sujaya	
  Rathi	
  
	
  
Organiza8on:	
  Center	
  for	
  Study	
  of	
  Science,	
  Technology	
  and	
  Policy	
  
	
  
City	
  and	
  country:	
  Bangalore,	
  India	
  
	
  
Email	
  id:sujaya@cstep.in	
  
	
  

Auroville	
  Green	
  Prac;ces	
  Conference	
  2011	
  
Regenera;ve	
  Townships	
  



List	
  of	
  projects	
  that	
  the	
  presenter	
  has	
  been	
  involved	
  with	
  (as	
  a	
  
professional	
  or	
  as	
  a	
  student)	
  
	
  
Name	
  of	
  project:	
  Land	
  Use	
  and	
  Transporta8on	
  Plans	
  –	
  Various	
  
ci8es	
  in	
  USA	
  
Name	
  of	
  project:	
  Mul8modal	
  Investment	
  Analysis,	
  USA	
  
Name	
  of	
  project:	
  Traffic	
  impact	
  studies-­‐	
  India	
  and	
  USA	
  
Name	
  of	
  project:	
  	
  Mobility	
  Indicators	
  for	
  Bangalore,	
  India	
  
Name	
  of	
  project:	
  Traffic	
  Calming	
  project	
  -­‐	
  USA	
  
Name	
  of	
  project:	
  Capacity	
  Building	
  for	
  Sustainable	
  Urban	
  

	
   	
   	
   	
   	
  	
  	
  	
  	
  Transport	
  Planning-­‐	
  India	
  
Name	
  of	
  project:	
  Comprehensive	
  Mobility	
  Plan,	
  Guwaha8	
  
Name	
  of	
  project:	
  Light	
  Rail	
  Study,	
  India	
  
	
  
	
  

Background	
  and	
  Experience	
  



List	
  of	
  issues	
  that	
  the	
  presenter	
  is	
  aware	
  of	
  in	
  the	
  workshop	
  topic	
  
	
  
Issue:	
  Energy	
  needs	
  urban	
  India	
  
	
  
Brief	
  descrip8on	
  of	
  issue:	
  What	
  can	
  be	
  the	
  efficient	
  ways	
  	
  to	
  use	
  
energy	
  –	
  focusing	
  on	
  the	
  major	
  users	
  of	
  energy?	
  
	
  
	
  

Cri;cal	
  issues	
  



Possible	
  solu8ons	
  to	
  the	
  issues	
  presented	
  in	
  the	
  previous	
  slide	
  
	
  
Issue:	
  Energy	
  needs	
  urban	
  India	
  
	
  	
  
Solu8on	
  to	
  the	
  issue:	
  Focus	
  on	
  more	
  efficient	
  use	
  of	
  energy	
  ,	
  
demand	
  management,	
  and	
  awareness	
  of	
  the	
  fast	
  deple8ng	
  
sources	
  of	
  energy,	
  role	
  of	
  technology	
  (smart	
  grids)	
  
	
  

Solu;ons	
  to	
  Cri;cal	
  issues	
  



Thank	
  you	
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