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Hello   my   name   is   Reuben   Thomas,   I   will   talk   about   3   things   that   
cannot   be   in   the   same   sentence.   Alternative   energy,   green   and   
Tesla...   Confused?   If   you   have   a   Tesla,   don’t   throw   a   tomato   at   me   yet,   
i   will   explain   these   one   by   one.   Then,   we   can   conclude   it   together.   
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Energy   is   “something”   that   gives   another   “thing”   the   ability   to   work.   
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Here   are   2   examples:   
A   toy   car    gets   energy   from   4   lithium   ion   batteries.   
  

In   a   Tesla,   there   are   more   than   7000   nickel   cobalt   aluminum   batteries   
  

When   the   batteries   are   charged,   which   is,   chemical   energy   stored   in   
the   battery,   the   car   will   work   
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Chemical   energy   in   the   battery   is   converted   into   electrical   energy   that   
powers   the   motor   to   turn   the   wheels     
In   the   Tesla,   the   spin   of   the   wheels   causes   Kinetic   energy   which   is   
converted   to   electric   then   to   chemical   energy   and   stored   in   the   battery   
again   
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For   something   to   work,   it   will   need   energy.   
This   is   very   important:   Energy   cannot   be   created   nor   can   it   be   
destroyed.   This   is   actually   the   First   Law   of   Thermodynamics,   also   
known   as   the   principal   of   conservation.   
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Oil,   natural   gas,   coal,   nuclear   energy,   and   so   on   can   give   off   energy   in   
the   right   environment   
These   examples   are   non-renewable   and   it   has   a   big   toll   on   the   
environment     
However   alternative   energy   like   solar,   biomass,   wind,   geothermal,   
hydropower   energy   and   so   on,   is   generated    and   used   without   
depleting   any   natural   resources.   If   you   are   wondering,   renewable   and   
alternative   energy   is   the   exact   same   thing.   
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The   question   that   I   am   raising   is,   could   I   demonstrate   a   few   different   
types   of   alternative   energies   at   home   such   as,   thermal   energy,   solar   
energy   and   wind   energy?   
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For   this   experiment,   I   used   
A   Pop   can,   a   metal   wire   hanger,   a   pen,   some   cardboard,   some   water,   
a   sheet   of   paper,   heat   resistant   epoxy   putty,   hot   glue,   a   magnifying   
glass   and   a   paper   fan   
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Gather   all   the   materials   together,   and   plug   in   the   hot   glue.   
Use   paper   and   cardboard   to   make   a   base   (about   the   size   of   a   normal   
sheet   of   paper)   
Use   hot   glue   when   needed   for   the   base   
Cut   and   bend   the   metal   hanger   to   make   a   holder   for   the   can   
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Using   the   epoxy,   fix   a   hollow   metal   pen   at   the   spout   of   the   can   (the   
pen   tip   hole   should   be   at   the   end)   



Make   a   hole   on   the   side   of   the   can   and   fix   a   hollow   pen   there   as   well.   I   
poured   water   into   the   can   through   this   pen   
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Put   a   little   bit   of   water   into   the   can   
Then   use   a   clamp   to   hold   the   magnifying   glass   in   place   
  

Slide   16  
Take   the   can   holder,   the   can,   the   fan   with   the   holder   the   base   and   the   
magnifying   glass   with   the   clamp   to   a   sunlit   window   
When   the   steam   starts   to   come,   put   the   fan   in   front   of   the   flow   
The   focused   sunlight   is   circled   in   yellow.   
When   sunlight   is   focused,   it   is   quite   hot,   the   video   on   the   right   is   not   
time   lapsed!   
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Do   you   see   the   steam   coming?   Ah,   it   is   a   success,   but   not   quite,   
here's   why.   
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Notice   something   here   
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Using   just   a   magnifying   glass   to   boil   water   is   not   efficient   
It   took   hours   for   it   to   cross   the   85   degree   Celsius   line   
Also   I   had   to   correct   the   position   of   the   lens   with   the   sun’s   movement     
Maybe   I   needed   a   larger   lens   perhaps   four   or   five   to   get   the   desired   
heat   sooner   
In   the   end   I   had   to   use   a   candle   to   speed   up   the   process.   The   can   was   
not   air   tight   and   there   was   not   enough   build   up   to   move   the   fan   I   
made.   
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Therefore   I   used   a   pressure   cooker   to   demonstrate   pressured   steam.   
Alternative   energy   is   good   but   not   efficient   as   we   see   it   in   nature.   This   
is   why   there   has   to   be   more   equipment   to   produce   a   reasonable   
amount   of   energy   
Here   is   an   example:     
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This   project   in   Pakistan   sits   on   nearly   500   acres   of   land   and   provides   
electricity   to   320,000   homes.   Do   you   know   how   much   it   cost   to   build?   
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130   million   dollars,   sounds   like   a   lot,   but   it   is   not.   Let   me   show   you.     
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Thats   a   little   over   400   dollars   a   home   and   a   one   time   cost.     
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So   with   my   new   understanding   of   how   resource-hungry   renewable   
energy   production   can   be,   my   mind   immediately   went   to   the   question:   
How   is   Alberta’s   electricity   produced?     
  

What   I   saw   surprised   me!!   
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This   electricity   production   data   from   a   2019   report   shows   that   only   1%   
is   Biomass   or   geothermal     
3%   is   hydro     
6%   is   wind   energy   
Interestingly,   solar   energy   is   only   1/10th   of   a   percent   



So   only   10.1%   in   total   
The   report   also   notes   that   Alberta   and   Saskatchewan   use   a   lot   more   
coal/coke   and   natural   gas   compared   to   other   provinces   and   territories.   
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So,   does   this   mean   the   Tesla   is   not   really   "green“?   
Well,   it   is   fully   powered   by   electricity   and   there   are   no   emissions   
But   the   electricity   we   use   is   made   with   non-renewable   sources.   
Meaning,   the   more   Tesla’s   we   have   in   Alberta   or   even   Saskatchewan,   
the   more   non-green   electricity   we   produce.     
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So   is   there   an   alternative   energy   that   is   still   efficient,   produced   in   an   
environmentally   safe   way,   and   cost   effective   -   NOW.     
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At   this   point,   I   wondered   “what   if   a   car   could   run   on   water   instead   of   
electricity   or   gas”?     
  

That   had   me   thinking   about   the   composition   of   water.     
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H2O     
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Obviously,   someone   already   had   this   idea...as   steam   trains   were   
made   in   1802.     
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That   concept   has   moved   forward   with   hydrogen   powered   vehicles   
today.   Well,   not   really   “today”,   these   have   been   in   use   for   over   50   
years…   
Indoor   Forklifts   for   example   
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Many   car   companies   have   already   made   hydrogen   powered   vehicles   
  

The   Toyota   Mirai     
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or   the   Hyundai   Nexo   for   example.   Here,   the   Nexo   is   at   a   fueling   
station   which   is   very   similar   to   a   gas   station,   but   the   tank   of   the   car   is   
specially   built   to   hold   pressurized   hydrogen.   
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Remember   the   Hindenburg?   No   more   kaboom's!     
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For   a   hydrogen   car   to   work,   the   hydrogen   in   the   tank   goes   to   the   fuel   
cell   which   generates   electricity   using   a   process   that   is   called   reverse   
electrolysis.   Then   the   electricity   goes   to   the   electric   engine   to   turn   the   
wheels,   and   keeps   the   battery   charged.   
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For   fully   electric   cars,   it   takes   several   hours   to   get   it   fully   charged.   As   
for   the   hydrogen   car,   it   only   takes   5   minutes   from   an   empty   to   a   full   
tank.   An   electric   car   has   0   emissions,   and   a   hydrogen   car's   emission   
is   only   a   small   trickle   of   hot   water.   For   electric   cars,   it   needs   a   lot   of  
battery   maintenance,   since   the   batteries   degrade   very   quickly.   With   
the   hydrogen   car,   there   are   only   a   few   fueling   stations   today,   due   to   



the   lower   volume   of   cars   on   the   street.   However,   both   these   numbers   
are   increasing.     
Here   is   a   fun   fact,   75%   of   the   universe   contains   hydrogen.   So   its   a   
clear   winner……   right?   
Not   really….   :-(   The   biggest   roadblock   today   is   that   Hydrogen   is   not   
pulled   out   of   water   -   yet   
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Believe   it   or   not,   fossil   fuels   are   the   primary   source   of   hydrogen   today.    
  

So   what   I   learnt   is   that   we   may   not   be   able   to   literally   pull   the   plug   on   
fossil   fuels   just   yet.   Hence,   the   governments   decision   for   alternative   
energy   sources   to   provide   70%   of   our   electricity   by   20 50    compared   to   
10%   today.   
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So   do   we   keep   burning   fossil   fuels   until   we   figure   out   how   to   harness   
alternative   energies   cost   effectively   and   efficiently?   I   think   not   and   I   
suggest   an   alternate   path   way.   
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The   hydrogen   used   in   the   Mirai’s   tank   can   be   extracted   rather   cleanly   
today   from   fossil   fuels.   
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Consider   these   10   swim   lanes   to   depict   the   electricity   consumption   
over   time.   Let   us   assume   that   each   swim   lanes   electricity,   is   fossil   fuel   
dependent.     
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I   am   suggesting   we   incrementally   utilize   hydrogen   over   time.   (Click)   
Though   the   hydrogen   is   fossil   fuel   based   (Click)   it   can   be   a   great   
byproduct   to   offset   the   use   of   fossil   fuel   generated   electricity.     
Not   just   in   the   hydrogen   car...   (Click)   Perhaps   a   hydrogen   based   
electricity   system   for   large   complexes   (   click)   or   individual   homes,   
maybe   even   remote   homes.     
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So   lets   consider   this   triangle   as   the   fossil   fuel   consumption   from   the   
year   2000   to   2075.   
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This   will   then   be   the   volume   of   alternative   energy   used   to   generate   
electricity   in   the   same   time   period.   
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And   this   is   where   we   are   today   and   our   hope   for   2050.   This   plan   
makes   it   look   like   there   are   only   two   options   in   it.   Remember   my   swim   
lanes?   
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This   is   the   offset   of   fossil   fuel   byproduct   Hydrogen.   But   that   is   not   all.   
Bio   mass   is   also   a   renewable   source   of   energy   made   up   of   the   
compost   that   we   create   in   our   homes   in   addition   to   recycled   christmas   
trees,   wood   chips   and   sawdust.     
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With   time   we   will   be   able   to   produce   hydrogen   from   bio   mass   in   
addition   to   current   ongoing   research   like   
  

Slide   51-53      (3   slides)   



turning   seawater   into   hydrogen   using   photosynthesis   or   electrolysis.   
Then   we   will   really   have   a   car   running   on   water   
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To   conclude   
Renewable   energy   is   quite   expensive   today.   
However,   with   better   design   we   can   improve   its   efficiency   
This   will   bring   down   the   cost   and   prevent   further   pollution.     
But   until   we   get   there,   we   need   to   plan   to   use   other   electricity   
producing   resources   like   hydrogen,   in   a   variety   of   solutions   
  

Thankyou   
  

============================   
  

Right   now,   90%   fossil   fuels,   and   10%   alternative   energy   sources   are   
used   to   generate   Alberta   electricity.   Then,   the   plan   is   to   stick   to   fossil   
fuels   until   there   are   improvements   on   harnessing   renewable   energy   
efficiently,   hopefully   by   2050.   By   then,   people   hope   that   there   will   be   
70%   or   more   renewable   energy   sources   used   to   generate   electricity   
for   Alberta.    However,   my   idea   is   that   we   use   hydrogen   instead.   Not   
100%   hydrogen   from   the   start,   but   we   should   instead   use   10%  
hydrogen,   and   increase   bit   by   bit   over   the   years.   At   the   moment,   
hydrogen   is   a   by-product   of   fossil   fuels,   though   it   will   not   be   
completely   green,   it   will   still   be   a   bit   better.   In   the   near   future,   there   
could   be   an   improvement   in   the   ways   of   producing   hydrogen   which   
will   make   it   more   green.   
  

Consider   we   have   10   swim   lanes   to   depict   the   electricity   use   we   have   
over   time.   Let   us   assume   that   each   swim   lane   electricity   is   fossil   fuel   
dependent.     
  



  
I   am   suggesting   we   incrementally   utilize   hydrogen   over   time.   Though   
hydrogen   is   fossil   fuel   based   it   can   be   a   great   by   product   to   offset   the   
use   of   fossil   fuel   generated   electricity.     
Not   just   a   hydrogen   car...   Perhaps   a   hydrogen   based   electricity   
system   for   large   complexes   or   individual   homes,   maybe   even   remote   
homes.   
  

If   this   parallel   path   is   established   then   the   second   step   to   moving   from   
fossil   fuel   dependence   to   alE   could   be   explained   this   way   
  

This   line   is   the   past   where   there   was   100%   fossil   fuels,   the   next   line   is   
today,   where   there   is   10%   alternative   energy   and   90%   fossil   fuels   
used   to   generate   Alberta’s   electricity.   The   next   line   is   2050,   and   it   
shows   that   70%   is   renewable   energy   and   30%   is   fossil   fuels.   The   
diagonal   line   shows   the   alternative   energy   percentage   increasing   and   
the   fossil   fuel   percentage   decreasing.   The   line   at   the   end   shows   
sometime   after   2050,   when   there   is   100%   alternative   energy   and   0%   
fossil   fuels.   However,   to   get   there   
  
  


