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Maintaining Traditional Cooking With Stored Solar Thermal Energy 

STORED	  SOLAR	  COOKING	  PERFORMANCE	  
 

CONCLUSION 
Stored solar thermal energy can be used to cook a 
variety of foods and respects traditional and 
preferred methods of cooking including boiling, 
sautéing, frying, simmering, and slow-cooking. The 
meals prepared on the stored solar cookstove were 
enough for at least four people. The results are 
promising for the continued development and 
adoption of the stored solar cooking system for 
residential use.  
 

Stored	  Solar	  Thermal	  Energy	  

	  

	  

	  

	  

	  

	  

	  
	  

Placed	  at	  the	  focal	  point	  of	  a	  parabolic	  dish,	  the	  sun’s	  energy	  is	  
focused	  at	  the	  bo7om	  of	  the	  vessel,	  hea:ng	  the	  phase	  change	  
material	  within.	  	  	  
	  
	  
	  

	  

The	  current	  vessel	  can	  charge	  in	  less	  than	  two	  hours	  and	  
reaches	  of	  300-‐500	  C,	  mimicking	  the	  temperature	  of	  fire.	  	  User	  
can	  store	  the	  energy	  to	  cook	  when	  and	  where	  they	  desire.	  
	  
	  
	  
	  

	  
	  

Field-‐tesAng	  has	  been	  successful	  in	  Illinois,	  Tennessee,	  and	  
New	  Mexico.	  	  In-‐home	  user-‐tes:ng	  with	  families	  in	  
Champaign-‐Urbana	  and	  culinary	  students	  at	  Navajo	  Technical	  
University	  have	  also	  taken	  place.	  

	  

	  

Three prototypes “charging” during a field test in Nashville, TN.   

Naan prepared at a high temperature using stored solar cookstove prototype.  
Photo courtesy of Matthew Alonso. 
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Purpose	  
The	  purpose	  of	  this	  research	  is	  to	  determine	  the	  performance	  of	  a	  
stored	  solar	  thermal	  cookstove	  and	  begin	  iden:fying	  measures	  for	  
successful	  adop:on.	  	  The	  stored	  solar	  cookstove	  contains	  5	  kg	  of	  
thermal	  storage	  material.	  Placed	  at	  the	  focal	  point	  of	  a	  parabolic	  
concentrator,	  the	  cookstove	  is	  fully	  heated	  when	  the	  thermal	  storage	  
material	  reaches	  an	  internal	  temperature	  of	  340	  C.	  The	  cookstove	  has	  
been	  used	  successfully	  for	  cooking	  at	  temperatures	  upwards	  of	  300C.	  	  	  
	  
	  
	  

 

 
Familiarity	  is	  Key	  
Stored	  solar	  thermal	  energy	  allows	  for	  a	  variety	  of	  cooking	  methods,	  
respec:ng	  local	  cooking	  cultures	  
	  
Cookstove	  has	  been	  used	  to	  cook	  food	  in	  a	  variety	  of	  methods:	  
•  Grill	  (steak,	  sausageS,	  burgers,	  vegetables,	  pizza)	  
•  S:r-‐fry	  (pad	  see	  ew,	  noodles,	  shrimp)	  	  
•  Pan	  Fry	  (chicken,	  fish,	  	  tofu,	  potatoes,	  ro:,	  Navajo	  fry	  bread,	  

tor:llas)	  
•  Boil	  (rice,	  len:ls,	  pasta,	  beans,	  corn,	  mashed	  potatoes)	  
•  Simmer	  (stews,	  soup,	  sauces,	  riso7o)	  
•  Slow	  cook	  (4	  lbs	  chicken)	  
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Cookstove	  Performance	  Results	  
The	  current	  vessel	  charges	  in	  less	  than	  two	  hours	  and	  reaches	  of	  
300-‐500	  C,	  mimicking	  the	  temperature	  of	  fire.	  Because	  the	  cookstove	  
stores	  the	  sun’s	  energy	  for	  up	  to	  6	  hours,	  the	  user	  can	  cook	  when,	  day	  
or	  night,	  and	  where,	  indoors	  or	  out,	  they	  desire.	  
	  
On	  a	  single	  charge,	  the	  cookstove	  can	  be	  used	  to	  easily	  prepare	  full	  
meals	  for	  4-‐6	  people.	  The	  cookstove	  can	  be	  used	  for	  up	  to	  two	  hours	  of	  
ac:ve	  cooking,	  in	  which	  the	  first	  30	  minutes	  is	  best	  suited	  for	  high	  heat	  
tasks	  such	  as	  boiling	  water	  or	  searing	  meat.	  A	  variety	  of	  meals	  have	  
been	  prepared	  averaging	  1.5	  kg	  of	  cooked	  food	  per	  meal	  with	  a	  range	  of	  
total	  caloric	  content	  of	  900-‐2900	  calories,	  depending	  on	  the	  nutri:onal	  
value	  of	  the	  food.	  
	  
Cookstove	  performance	  has	  also	  been	  measured	  using	  a	  modified	  water	  
boil	  test.	  	  

 

Familiarity	  is	  Key	  
Stored	  solar	  thermal	  energy	  allows	  for	  a	  variety	  of	  cooking	  methods,	  
respec:ng	  local	  cooking	  cultures.	  
	  
The	  cookstove	  has	  been	  used	  to	  cook	  food	  in	  a	  variety	  of	  methods:	  
•  Grill	  (steak,	  sausages,	  burgers,	  vegetables,	  pizza)	  
•  S:r-‐fry	  (pad	  see	  ew,	  noodles,	  shrimp)	  	  
•  Pan	  Fry	  (chicken,	  fish,	  	  tofu,	  potatoes,	  ro:,	  Navajo	  fry	  bread,	  tor:llas)	  
•  Boil	  (rice,	  len:ls,	  pasta,	  beans,	  corn,	  mashed	  potatoes)	  
•  Simmer	  (stews,	  soup,	  sauces,	  riso7o)	  
•  Slow	  cook	  (4	  pounds	  of	  chicken)	  

CONTACT	  
	  

Bruce	  Ellio7-‐Litchfield	  at	  b-‐litch@illinois.edu	  
Visit	  www.cookingwithsunbuckets.com	  for	  more	  informa:on	  
	  
	  

Stored	  Solar	  Cooking	  in	  the	  Field	  
Field	  tes:ng	  is	  currently	  being	  conducted	  in:	  
•  Navajo	  Na:on,	  Arizona,	  USA	  (6	  units)	  
•  Les	  Cayes,	  Hai:	  (6	  units)	  
•  Rajasthan,	  India	  (1	  unit)	  
•  Champaign-‐Urbana,	  Illinois,	  USA	  (one-‐:me	  tests)	  
•  Poten:al	  future	  test	  sites	  include	  Namibia	  and	  Cambodia	  

Deployment	  Method	  for	  Research	  
•  Ins:tu:onal	  Review	  Board	  approval	  
•  1	  hour	  individual	  training	  	  
•  Individual	  pre-‐survey	  	  
•  Charging	  log,	  cooking	  log,	  and	  temperature	  data	  collec:on	  
•  Individual	  post-‐survey	  

Cookstove	  setup	  in	  the	  Navajo	  Na:on,	  Arizona	  

Training	  in	  the	  Navajo	  Na:on,	  Arizona	  

Cooking	  potatoes	  on	  the	  cookstove	  


