
Climate	
  Change	
  
Opportuni)es	
  

For	
  
Chemical	
  Engineers	
  

	
  

Dr.	
  Herbert	
  W.	
  Cooper	
  
President,	
  	
  Dynaly)cs	
  Corp	
  

	
  

Presented	
  at	
  AIChE	
  Metro	
  NY	
  Sec)on’s	
  7th	
  Annual	
  Energy	
  &	
  Resources	
  
Conference,	
  New	
  York,	
  NY,	
  	
  May	
  30th	
  2013	
  

Dynaly&cs	
  Corp.	
   1	
  



What	
  do	
  we	
  absolutely	
  irreducibly	
  
need?	
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You	
  

You,	
  Me	
  
And	
  the	
  

7,085,999,998	
  Others	
  



What	
  is	
  not	
  in	
  dispute	
  

We	
  are	
  experiencing:	
  
  Higher	
  Air	
  Temperatures	
  
  Rapidly	
  MelGng	
  Glaciers	
  and	
  Icebergs	
  
 More	
  Frequent	
  and	
  More	
  Severe:	
  

o Floods,	
  Droughts,	
  Hurricanes,	
  Storms,	
  Tsunamis	
  
&	
  Tropical	
  Cyclones,	
  Fires	
  

  Changes	
  in	
  Crop	
  Growing	
  Seasons	
  
  Increasing	
  Atmospheric	
  CO2	
  Levels	
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What	
  May	
  These	
  Lead	
  To?	
  

Huge	
  Disclaimer!	
  
All	
  predicGons	
  are	
  dangerous;	
  

Especially	
  those	
  about	
  the	
  future!	
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Higher	
  Temperatures	
  Will	
  Lead	
  To:	
  

•  Increased	
  Electric	
  Demands	
  
•  More	
  Air	
  CondiGoning;	
  More	
  Efficient	
  Units	
  
•  Need	
  to	
  Redesign	
  Processes	
  &	
  Equipment	
  Based	
  
on	
  Air-­‐Cooled	
  Heat	
  Exchangers,	
  Cooling	
  Towers	
  

•  Lower	
  Allowable	
  Water	
  Discharge	
  Temperatures	
  
•  Increased	
  Use	
  of	
  Corrosion-­‐Resistant	
  Alloys	
  and	
  
Paints	
  

•  Increased	
  Demand	
  for	
  Light-­‐Weight	
  Clothing	
  
•  Increased	
  Regulatory	
  Control	
  of	
  Emissions	
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More	
  Flooding	
  Will	
  Lead	
  To:	
  

•  RelocaGon	
  of	
  PopulaGons	
  and	
  Industrial	
  
FaciliGes	
  

•  Need	
  for	
  SubstanGal	
  Upgrading:	
  
– Process	
  Plants,	
  Storage	
  Facili)es,	
  Transporta)on	
  
&	
  Distribu)on	
  Networks	
  

– Water	
  Runoff	
  Treatment	
  Facili)es	
  
– Preven)on	
  of	
  Salt	
  Water	
  Intrusion	
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More	
  Droughts	
  Will	
  Lead	
  To:	
  

•  RelocaGon	
  of	
  PopulaGons	
  and	
  Industrial	
  
FaciliGes	
  

•  Major	
  Changes	
  by	
  Crop	
  Producers	
  
•  Water	
  “Wars”	
  
•  Need	
  for	
  SubstanGal	
  Upgrading	
  of	
  Water	
  
Systems:	
  
– Sources,	
  Treatment,	
  Conserva)on,	
  Storage,	
  
Transporta)on	
  &	
  Distribu)on	
  Networks	
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Changed	
  Crop	
  Growing	
  Seasons	
  
Will	
  Lead	
  To:	
  

•  RelocaGon	
  of	
  PopulaGons	
  and	
  Industrial	
  
FaciliGes	
  

•  RaGonalizaGon	
  of	
  Crop	
  ProducGon	
  
– Crop	
  Types,	
  	
  Farm	
  LocaGons	
  

•  Need	
  for	
  AddiGonal	
  or	
  Different	
  FerGlizers	
  (?)	
  
•  Need	
  for	
  AddiGonal	
  Water	
  (?)	
  
•  Need	
  for	
  AddiGonal	
  or	
  Different	
  PesGcides	
  (?)	
  
•  Water	
  “Wars”	
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More	
  Fires	
  Will	
  Lead	
  To:	
  

•  Need	
  for	
  SubstanGal	
  Upgrading:	
  
– Process	
  Plants,	
  Storage	
  Facili)es,	
  Transporta)on	
  
&	
  Distribu)on	
  Networks	
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What	
  Will	
  Actually	
  Change?	
  
•  How	
  We	
  Use	
  Electricity	
  and	
  Fuels	
  
•  How	
  We	
  Produce	
  and	
  Distribute	
  Electricity,	
  Fuels	
  and	
  

Other	
  Products.	
  	
  We	
  Will:	
  
–  Use	
  Less	
  Energy-­‐Intensive	
  Raw	
  Materials	
  and	
  Materials	
  of	
  
Construc)on	
  

–  Use	
  More	
  Efficient	
  Processes	
  and	
  Equipment	
  
–  Prac)ce	
  More	
  Recovery	
  of	
  Byproducts	
  
–  Prac)ce	
  More	
  Recycling	
  
–  Introduce	
  Carbon	
  Caps	
  or	
  Carbon	
  Taxes	
  

•  Which,	
  Where	
  and	
  How	
  Crops	
  are	
  Produced	
  
–  Use	
  More/Less	
  Irriga)on	
  
–  Use	
  More/Less	
  or	
  Different	
  Fer)lizers	
  
–  Use	
  More/Less	
  or	
  Different	
  Pes)cides	
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Chemical	
  Engineering	
  Career	
  
Paths	
  

•  R	
  &	
  D	
  	
  (Academic,	
  Industrial,	
  Governmental)	
  
•  Process	
  &	
  Equipment	
  Design	
  
•  Project	
  Engineering	
  
•  Plant	
  OperaGon	
  
•  Financial	
  Sector:	
  
– Due	
  Diligence	
  (Debt	
  &	
  Equity	
  Providers,	
  M	
  &	
  A	
  
Projects,	
  Insurance	
  Companies)	
  	
  

•  Regulatory	
  Agencies	
  (EPA,	
  DECs,	
  Local)	
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Therefore	
  
	
  

I	
  Foresee	
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Career	
  Impacts	
  of	
  Climate	
  Change	
  
Increased	
  Needs	
  For	
  Exper)se	
  

	
  
The	
  ProducGon	
  Sector	
  
•  Safe	
  ProducGon	
  and	
  Use	
  of	
  Non-­‐Crop	
  Based	
  
Renewable	
  Energy	
  (Including	
  Nuclear!)	
  

•  Carbon	
  Capture	
  &	
  Safe	
  Long-­‐Term	
  SequestraGon	
  
•  Water	
  Quality	
  EvaluaGon	
  and	
  Treatment	
  
•  Food	
  ProducGon	
  and	
  DistribuGon	
  Technology	
  
•  Recycling	
  Technology	
  (Water,	
  Process	
  Streams,	
  
Discarded	
  Products)	
  

•  Materials	
  SelecGon	
  and	
  FabricaGon	
  
•  InstrumentaGon	
  and	
  AutomaGon	
  

Dynaly&cs	
  Corp.	
   13	
  



Career	
  Impacts	
  of	
  Climate	
  Change	
  
Increased	
  Needs	
  For	
  Exper)se	
  

	
  
Project	
  RealizaGon	
  
•  Process	
  Design,	
  Project	
  Financing,	
  
Environmental	
  Permieng	
  
•  Technology	
  Transfer	
  (ParGcularly	
  
to	
  Developing	
  Countries!)	
  
– Patent	
  Issues,	
  Technical	
  
Educa)on	
  for	
  Users	
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Career	
  Impacts	
  of	
  Climate	
  Change	
  
Increased	
  Needs	
  For	
  Exper)se	
  

	
  

CriGcal	
  Widespread	
  Needs	
  
•  Longer-­‐Range	
  Planning	
  
– Governmental	
  
– Industrial	
  
	
  

•  Increased	
  ConsideraGon	
  of	
  2nd	
  Order	
  Effects	
  
	
  

•  Vastly	
  Increased	
  EducaGon	
  of	
  
– The	
  Public	
  
– Government	
  Officials	
  	
  (including	
  the	
  
Regulatory	
  Sector)	
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Career	
  Impacts	
  of	
  Climate	
  Change	
  

	
  
	
  
QuesGons	
  and	
  (Perhaps)	
  Answers	
  

DynalyGcs	
  Corp.	
   16	
  


