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Ro2erdam	
  Port	
  and	
  Region	
  

	
  
	
  	
  
Source:	
  Vouter	
  Verhoeven,	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

Ro2erdam	
  Port	
  and	
  Region	
  

	
  
	
  	
  
Source:	
  Vouter	
  Verhoeven,	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

Ro2erdam	
  Port	
  and	
  Region	
  

	
  
	
  	
  
Source:	
  Vouter	
  Verhoeven,	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

Ro2erdam	
  Port	
  and	
  Region	
  

	
  
	
  	
  
Source:	
  Vouter	
  Verhoeven,	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

Ro2erdam	
  Port	
  and	
  Region	
  

	
  
	
  	
  
Source:	
  Vouter	
  Verhoeven,	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

Ro2erdam	
  Port	
  and	
  Region	
  

	
  
	
  	
  
Source:	
  	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

	
  
	
  	
  
Source:	
  	
  Warmtebedrijf	
  Ro2erdam	
  	
  

	
  	
  
	
  



aiguasol.coop	
  

	
  
	
  	
  
Source:	
  Vouter	
  Verhoeven,	
  Warmtebedrijf	
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Source:	
  Ro2erdam	
  Climate	
  IniAaAve	
  

Ro2erdam	
  Port	
  and	
  Region	
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Barcelona:	
  waste	
  energy	
  usage	
  

USW	
  /	
  WASTE	
  HEAT	
  

WASTE	
  COOLNES	
  
HEAT/BIOMASS	
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LNG	
  RegasificaBon	
  Process	
  
	
  

Measurement 
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Main	
  idea	
  of	
  the	
  project	
  

•  RegasificaAon	
   of	
   liquified	
   natural	
   gas	
   (LNG),	
   gives	
   off	
   substanAal	
   amounts	
   of	
  
cold	
  (LNG	
  stored	
  at	
  around	
  -­‐162ºC	
  +	
  phase	
  change)	
  

•  All	
  this	
  energy	
  is	
  currently	
  rejected	
  to	
  the	
  sea.	
  	
  

•  Waste	
   cold	
   recovery	
   from	
  Liquified	
  Natural	
  Gas	
   (LNG)	
   in	
   regasificaAon	
  plants	
  
and	
  its	
  transformaAon	
  into	
  useful	
  energy	
  forms	
  

•  Nowadays,	
   waste	
   cold	
   is	
   not	
   recovered	
   in	
   any	
   of	
   the	
   37	
   LNG	
   regasificaAon	
  
plants	
  of	
  Europe	
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Valuable	
  energy	
  for	
  number	
  of	
  applicaBons	
  

•  Food	
  industry	
  

•  PharmaceuAcal	
  industry	
  

•  Industrial	
  cooling:	
  petrochemical	
  plants,	
  power	
  plants	
  and	
  
steel,	
  etc,	
  etc	
  

•  Data	
  Centers	
  

•  Industrial	
  Gases	
  producAon	
  

•  Space	
  cooling	
  of	
  buildings	
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STV	
  evaporator	
   (Shell	
  &	
  Tube)	
   in	
  subsBtuBon	
  of	
  an	
  ORV	
  
in	
   order	
   to	
   recover	
   the	
   cold	
   generated	
   in	
   the	
  
transformaAon	
  of	
  LNG	
  to	
  NG.	
  

CO2	
  inlet	
  (tube	
  side)	
  

LNG	
  (shell	
  side)	
   LNG	
  (shell	
  side)	
  

	
  	
  	
  	
  	
  CO2	
  
(cold	
  fluid)	
  

CO2	
  outlet	
  	
  
(tube	
  side)	
  

To	
  Measurement	
  
point	
  staBon	
  

(RegasificaAon	
  plant)	
  
MERCABARNA	
  	
  

(Wholesale	
  market)	
  

SHELL	
  &	
  TUBE	
  VAPORIZER	
  

CO2
	
  as	
  cold	
  carrier	
  fluid:	
  	
  

The	
  system	
  allows	
  to	
  provide	
  the	
  necessary	
  energy	
  
to	
  be	
  used	
  for	
  food	
  conservaAon	
  and	
  frozen	
  rooms	
  
(almost)	
  without	
  the	
  use	
  of	
  primary	
  energies.	
  

P:	
  80bar	
  
T:	
  -­‐160ºC	
  

ICE	
  
STORAGE	
  
(300	
  MWh)	
  

T:	
  -­‐15/-­‐30ºC	
  

24	
  MWth	
  of	
  cold	
  recovery	
  

P:	
  72bar	
  
T>	
  +1ºC	
  

High	
  cooling	
  demand	
  

LNG/NG	
  
(hot	
  fluid)	
  

Project	
  Concept	
  

DRY	
  ICE	
  
STORAGE	
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Key	
  elements:	
  	
  
LNG	
  Evaporator	
  and	
  Storage	
  

CO2
	
   as	
   a	
   PCM	
   storage	
   on	
   negaBve	
  

temperatures:	
  	
  
Dry	
   ice	
   formaAon	
   and	
   melAng	
   ,	
   phase	
  
change	
  storage	
  on	
  -­‐55	
  ºC.	
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Barriers	
  and	
  opportuniBes	
  

Main	
  barriers	
  idenBfied	
  

	
  

•  Lack	
  of	
  boost/moAvaAon.	
  Gas	
  
market	
  is	
  fully	
  regulated	
  

•  ApplicaAon	
  of	
  waste	
  cold	
  not	
  
always	
  evident	
  near	
  the	
  
regasificaAon	
  plants	
  

•  Lack	
  of	
  demonstraAon	
  projects	
  

•  Technology	
  constrain:	
  need	
  for	
  a	
  
high	
  criAcal	
  mass	
  on	
  demand	
  	
  

Great	
  OpportuniBes	
  

	
  
•  37	
  LNG	
  regasificaAon	
  plants	
  in	
  

Europe,	
  which	
  represents	
  ≈20%	
  of	
  
world	
  capacity	
  

•  Developing	
  soluAons	
  for	
  further	
  
industrial	
  symbiosis	
  within	
  	
  
industrial	
  parks	
  –	
  circular	
  economy	
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BCN	
  Local	
  PotenBal	
  

	
  
Presently	
  foreseen	
  	
  //	
  Full	
  potenBal	
  	
  
•  24	
  MW	
  	
  LNG	
  waste	
  energy	
  recovery	
  
•  162	
  GWh/year	
  of	
  useful	
  cold	
  //	
  	
  665	
  GWh/year	
  	
  
•  104	
  GWh/year	
  primary	
  energy	
  savings	
  	
  //	
  459	
  GWh/year	
  	
  
•  equivalent	
   to	
   0,7%	
   of	
   total	
   electrical	
   energy	
   consumpAon	
   of	
  

Barcelona	
  //	
  	
  3%	
  
•  16.500	
  ton/year	
  CO2	
  emissions	
  reducAon	
  //73.123	
  tonCO2/year	
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Replicability	
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EU	
  (untapped)	
  
Energy	
  recovery	
  potenBal	
  

	
  
•  4,5	
  TWh/year	
  of	
  high	
  commercial	
  value	
  cooling,	
  	
  
•  1,5	
  Bmes	
  higher	
   than	
  all	
   the	
  cooling	
  provided	
  through	
  exisAng	
  

district	
  cooling	
  networks	
  at	
  present.	
  	
  
•  5,4%	
   of	
   total	
   cooling	
   consumpAon	
   on	
   buildings	
   and	
   industry	
  

together.	
  

•  Savings	
  roughly	
  1,5	
  TWh/year	
  of	
  electricity	
  ,	
  	
  
•  reducAon	
  of	
  4,4	
  TWh/year	
  primary	
  energy	
  consumpAon	
  
•  649.500	
  ton/year	
  of	
  CO2	
  emissions	
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alex.ivancic@aiguasol.coop	
  
aitor.soAl@aiguasol.coop	
  

C/	
  Roger	
  de	
  Llúria	
  29,	
  3º	
  2ª	
  
E-­‐08009	
  BARCELONA	
  

(T)	
  +	
  34	
  93	
  342	
  47	
  55	
  
(F)	
  +	
  34	
  93	
  342	
  47	
  56	
  

aiguasol.coop	
  




