
     Food Cooking, Medical Sterilization,
 and Ice-Making (by adsorption with zeolite)
  with the "soleil-vapeur" Solar Steam Unit

1 - Frame (square steel tubes)
2 - Semi - parabolic trough mirror (oriented
     East-West)
3 - Compound Parabolic Concentrator 
      (CPC)
4 - Manual aiming system
5 - Manual feed pump
6 - Linear boiler (steel pipe installed inside
     the CPC)
7- Steam exhaust tube
8 - Insulated vessel (for cooking or
     sterilization)
9 - Storage box for mirrors

- Two-stages trough collector with East-West
orientation.
- The first stage is a (semi-parabolic)  trough 
mirror. 
- The second stage is a Compound Parabolic 
Concentrator (CPC ; Roland Winston design), 
the function of which is to funnel the sunrays to 
the linear boiler. The design of the CPC allows 
the user to manually adjust the collector to 
follow the sun easily.

- The temperature level depends upon the 
shape of the CPC. The CPC choosen generally 
reaches a temperature of 164° C / 6 bar which 
is sufficient for the applications described 
below.

- The thermal power available for the user (0.5 
to 10 kW, or more)  is a function of the surface 
of the first stage

Steam Hot Plate The Insulated Vessel

 Food Cooking Stérilisation

 Food Cooking and 
Medical Sterilization 

    Ice Production     
(adsorption process) 

"soleil-vapeur.org" is a non profit
  organisation based in Brest (France)..

         All documentation is available 
             at  www.soleil-vapeur.org
          
                    

                    Contact :                                   
                      jean.boubour@orange.fr
                             33  (0)6 79 87 78 64

Steam circulates inside of the 
plate wich is used exactly like 
an electric hot plate

The hot plate was created 
jointly with researchers at 
Rice University, Houston,
  Texas, USA

Boiling, steaming, braising, 
agrofood processing, soap 
production etc...

A  2 m² unit (as shown above) takes 
10-15mn to bring an additional liter
  of water back to boiling conditions

"The main problem is not to 
collect the solar energy, but 
  not to lose it"

The steam hot plate is installed 
at the bottom of the insulated 
vessel

     Steam  Production 

A 2m2 unit was used to sterilize 
medical equipment using a non 
electric autoclave of 14 and 24
                          liters for two or
                          three cycles
                          per day

The efficiency
was verified 
through 27 rounds 
of testing at Rice University
(Amer. J. of Trop. Med. Hyg. 2012    
ajtmh.org/content/87/4/602.abstract)

The reactor is a thermal exchanger containing a finned tube 
bundle. It is filled up with zeolite.
Adsorption phase : the cold generating water is adsorbed by 
the zeolite, inducing ice formation in the evaporator.
Desorption phase : the steam produced in the solar unit is 
used to desorb zeolite. Sorbate is collected in the condenser.

1  Adsorption phase cold circuit inlet/outlet.
1 - Desorption phase warm circuit inlet/outlet.
2 - Desorption phase cold circuit inlet/outlet.

The ice machine operates under vacuum. The vacuum circuit is 
not represented.

During the first runs of the prototype (2014), the ice production 
per cycle  is  between the 2/3 and the 3/4 of the zeolite weight. 
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  100 to 164° C / 0 to 6 bar / 0.5 - 10 kW

http://www.soleil-vapeur.org/
mailto:jean.boubour@orange.fr

