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      Jock Gill, Pellet Futures / Biochar NE Medford, MA  March 4, 2010

Jock has been adding to this design, for the most recent updates see: http://www.flickr.com/photos/jockgill/
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      Nat Mulcahy, World Stoves, March, 2010

Clearly pellets are the single best fuel option for Haiti right now.



Background

Ethanol stills use coal or wood, coal is not sustainable, and wood is vanishing fast. As for coal it is now being imported because local production and availability of wood is not able to keep up with demand and because much of Haiti is deforested.  All fuel options underwent a 50% price hike following the earthquake. In ascending order of use the most common fuels are propane, kerosene, wood and coal. 

Common Fuel Options in Quake Affected Regions

[image: Haitian fire starters]Haitian fire starters[image: ]

Port au Prince uses 80% of all the coal consumed by Haiti. Wood, prior to the earthquake, was used mostly in rural areas but in many of the camps that we are working in we’ve noted more and more people using wood in their charcoal stoves. Kerosene is very expensive and used not for meals but for quick things like eggs or reheating precooked food. Following the fuel cost hike, however, I have seen more and more of the kerosene stoves gutted and transformed into small charcoal stoves by removing the tank and burner, pounding holes in some sheet metal for form a sieve to hold the charcoal and placing either a pot on the coals or using the rack or radiator from a refrigerator as a grill. As for propane it is used but the families in top 3% of the economic ranking.  

[image: Haitian Kerosene Stove]Haitian Kerosene Stove[image: Kerosene Stove Converted to Charcoal]Kerosene Stove Converted to Charcoal

Regarding cost it is important to note that the drop in earning options and the spike in fuel costs now means that most of the displaced families now must spend 40% to 60% of the daily family income just to purchase fuel to cook with.  In many cases this has meant that families have gone from eating two or three times a day to once a day even in the areas where WFP/PAM is sending distributing food.

What Other Options do we Have?

We could use fuels directly in the stoves which is one of the reasons I like gasifying stoves (fuel too small to use in a standard stove can be used in gasifying stoves); unfortunately the ability of gasifying stoves to use almost any biomass often creates misconception that all biomasses are the same.  Users become disappointed when rice husks are used up faster than oak chunks.  To avoid this I see briquettes and pellets as the best options. They are more consistent, clean to handle, low-cost, and perceived as a more modern fuel. This last is particularly important because many people are well invested in the “fuel ladder” and if they have already made the perceived social economic move forward (from wood to coal) they will not like to switch again unless it is to move up another rung. Marketing will be key to show that pellets and briquettes are a newer more modern fuel, it is important that pellets and briquettes not be viewed as taking a step back since they are made with “poor” materials.

Clearly pellets are the single best fuel option for Haiti right now. 

1.       What is the fuel offset by using the pellets? Is it 50% savings compared with wood?

wood fires here are either three rock stoves or charcoal stoves now being used with wood because many can no longer afford charcoal. efficiency is between 7 and 12 %maybe 20 % with some practice.  pellet stoves require some training but then run themselves well and may be as much as four times more efficient. if you consider that 1kgofcharcoal produces here is really 7kg of trees the savings both economically and environmentally could be staggering

2.       How much imported charcoal does it offset?

right now just one NGO's food program requires the use of 600,000 kg of charcoal a day, that's 1,800,000kg of CO2 per day give or take, right?and that is only one NGO hot meal program, put all the AID groups together and the numbers get big mighty fast

3.       What are the relative costs of imported charcoal compared with pellets?

for now, thanks to Green Circle BioEnergy in FL we are providing free pellets to the people using our stoves. in general charcoal costs between 40% and 60% of a family's daily income. Daily income is about $5 US. 

4.       What is the benefit in number of meals from donated pellets? How may families could cook more than one meal per day by using donated or subsidized pellets as a transition fuel?

Green Circle Bio Energy's generous donation of 60 tons will provide 145,000 to 148,000 family meals, or feed about 740,000 people each once.

I strongly encourage other pellets producers to follow Green Circle's lead and in the mean time am working with the UN to see  about funding regular shipments either weekly or biweekly to Port au Prince for the foreseeable future.

 As a happy plus we have teamed up with three local ag and aforestation groups who will use the biochar produced by the stoves to restore soil carbon and help areas at risk of becoming desertified.

What Feed Stock Options are there in Haiti?

Feed stocks vary widely through Haiti but in the interest of simplifying logistics and keeping transport costs to a minimum I recommend that local pellets/briquette production be made using local materials. Clearly this means each small pellet mill or briquette press will have a specific optimal mix. UNDP and the Clinton Foundation have done a fine job with this concept and their briquette plant is now in its third year of operation. The use the Work for Pay model developed by UNDP for the collection of paper and cardboard throughout the city.

[image: Paper]Paper [image: cardboard]cardboard[image: UNDP Pellets]UNDP Pellets

These are then soaked in large drums and pounded in enormous wooden mortars to archive a consistent slurry prior to pressing. I would recommend the additional purchase of a hammer mill or two to accelerate production.  We have measured a wide difference in hardness of the briquettes which makes the use of them harder to learn. This could easily be fixed with a grading protocol prior to the sale of the briquettes or controlling the pressing and packing procedure of the press. 

Pellets would have the advantages of ease of use, faster production rates, no drying period (during the dry season the briquettes require three days to dry but during the rainy season drying can take as much as a week) and a wider variety of feed stock options to provide a more energy intensive fuel. 

Around the quake affected region the feedstocks we have tested over the past five weeks have included, bagass, rice hulls, coffee hulls, bamboo, sawdust (many mills are working overtime to provide wood for shelters), chadek rinds, coconut shells and husks, mango cores, palm fronds, sugar cane, sugar cane shavings, paper, cardboard (personal thought, much waste has been generated during food and aid distribution, it would be nice to be able to use all of it so as not to leave a littered city in our efforts to help). All larger wood was used following the quake either for building shelters or to cook with. 
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My favorite has to be chadek rinds, which by themselves produce a spectacular blue flame in the Luica Stoves. Chadek are large pear-shaped citrus fruits. And the rinds are saved as fire-starters.

Bagass poses some challenges in that the gas it produces often has sugars in it that do not always burn. This was not the case with the denser sugar cane shavings or the full cane chunks. Which leads me to believe that bagass, once pelleted would also function well. This, if verified would be a fantastic feedstock in that it is by far the most abundant in this area with mountains of it just sitting throughout the region.

Out side the quake affected areas there are a great many other feedstocks and the energy balance must be carefully made to see if any of these would make sense.  From what I have seen vetiver grasses are clearly the most promising feed stock option followed closely by banana plantain plantation and  processing waste. 

Where to go from here?

For the short term and immediate future the best solution would be to import pellets. While the thought of importing fuel may cause some reservation it must be noted that current aid programs are importing charcoal to cook the food that is being distributed. Current food distribution of rice alone requires a daily supply of 600,000 kg of charcoal. Larger camps are importing propane. If the aid effort is already importing fuel would it not make sense to import more environmentally compatible fuels which at the same time would help sensitize Haitian stove users about a new fuel which could be sustainably 100% Haitian produced?  We have enough pellets for the school feeding programs and some camps for the near future but a steady donor supply would be key as we work with WFP to establish up to 30 local pellet mills throughout the Port au Prince area.

Other askes could be small mills for schools, shipping and logistics help with donor pellets (getting the first shipment was a nightmare)and experts or pellet producers willing to consider production in Haiti, the market here is ready and the need for jobs  here is great.

Our Stoves,

As for our stoves we are currently producing three types of stoves:

	Large institutional stoves for the school feeding programs, orphanages, and hot meals programs in the camps,
	Precut Flat packed Lucia Stoves with incorporated pot stand (1000 fit in a four foot cube and only bending is required  to assemble them)
	and a 100% local version of the Falt Packed LuciaStove made from oil drums. (there was a great feeling of pride when the local one out performed the lazer cut version)


Photos of all three are attached (please note on the large version that the local artisans we are working with insisted on decorating it with trees and birds saying they had to because if people use these stoves the trees will come back to Haiti and then so too the birds.

[image: Street Cooking]Street Cooking[image: Two Haitian Pellet Stoves]Two Haitian Pellet Stoves

[image: Two Stoves and One Fan]Two Stoves and One Fan

[image: Lucia in Haiti]Lucia in Haiti

[image: Haitian Lucia Stove in Use, note no smoke.]Haitian Lucia Stove in Use, note no smoke.

Nat of WorldStove

Green Circle BioEnergy  http://www.greencirclebio.com/

2500 Green Circle Parkway

Cottondale, Florida  32431

who would like to thank the following for their help: 

	Port of Panama City
	Shelton Trucking, Alpha, Florida
	Arizona Chemical, Panama City. Florida
	Aggregate Trucking, Panama City, Florida
	E B Pipe Coating, Panama City, Florida
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      Global Village Energy Partnership (GVEP), February 2010




Cookstoves and Markets: Experiences, Successes and Opportunities
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Editors:

Kavita Rai and Jeveta McDonald

 For more information, please read the attached GVEP report, Cookstoves and Markets: Experiences, Successes and Opportunities
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      Crispin Pemberton-Pigott and Roger Samson, January 2010

[image: Grasifier]Grasifier

Roger Samson was here tonight and we made and tested a Grasifier: a Switchgrass burning stove based on the dimensions of the Vesto adapted to make a lower cost pellet burning stove for Haiti.

Power, 2.5 kw

Burn rate 8-10 g/min

Mass 550 g

Fuel load 600 g though it can hold 750


Lighted with two caps of paint thinners

The flame went completely blue (just before the end) then wobbled a lot and went out.

When it went out there was no smoke indicating there were no volatiles left.

Time to fabricate, about 30 minutes.

I see this as a burner that can be attached to the centre of a Haitian charcoal stove to convert it into very clean burning a pellet stove.

Char yield: 25% of the initial dry mass.

Moisture content of the initial fuel, about 7%

Ash: nearly none.


Regards

CrispinSneakers
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      Nat Mulcahy, January 2010
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Spent the day yesterday working with the state department to get more clearance for our shipments. 64 tons of pellets will provide food and clean water for 145000 families. 

with 3,000,000 people displaced it will not last long. we are handing our the pellets and peanut shells in paper bags we have measured out to cook one meal or boil three pots of water. the paper bags are about the size one a lunch bag and the bag itself is the tinder to start the stove.

Spend the past two days working with NIH, EPA, The State Department, Haiti, USAID, and the World Bank. LuciaStove production is now set at 3000 per month but we keep being asked to ramp up to 5 to10 times that number.

Today we started casting the larger parts for the Biucci (the institutional version of the LucieStove), see attached. The more we make in haiti the more jobs we create here and the less we have to depend on the very sporadic shipping options.
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      Fuel, Stoves and Water for Haiti

January 27, 2009

There are several projects to supply fuel, stoves and potable water to Haiti. Some have been been ongoing since before the quake and some. The organizations we know of are:

CHF International, Helps (Water Purifier)

To donate a $35 water purifying system, go to https://secure.helpsintl.org/store/haiti.php

Legacy Foundation (Fuel Briquettes)

Miombo, Project Haiti www.prohaiti.org

Peko Pe TLUD pellet fueled stoves to be distributed by Project Haiti. Pellets from Georgia. 

Trees, Water, People TWP

Ananda Marga Universal Relief Team AMURT http://www.amurthaiti.org/ and

Recho Rocket stove made from mud formed in a bucket, the Haiti Rocket Stove

Stovetec Rocket Stoves in a metal bucket. 

World Stove, International Lifeline Fund

Biucci, Everything Nice TLUD stoves fabricated in Haiti. Pellet fuel from Florida (Green Circle). Grass pellets to be made in Haiti. 
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      Martin Boll, January, 2010

Take a normal 870ml (fruit-) can, cut with a sharp-edged knife parallel cuts in the bottom with about 5mm distance.

1.-Bend with a screw-driver and pliers the metal-ribbons to get a grate.

This alone works well, but looses some fuel/charcoal.

2.- Form a “plissee”-metal-sheet (pleated) out of the side of a (10cm

diameter) can.

Each zig-zag-side about 1cm. The angles 60°. Put the can with slits ( like

1.-) onto the plisse-grate/support, so that the slits cross the plies in 90°.

-The plissee-lines are directed in wind-direction.

-The ashes on the pleated-metal-sheet can be cleaned with a thin stick or wire, while burning; but caution, that the tin-can-stove does not tumble.

-Another advantage of the plissee is, that the grat/bottom is heat-isolating and protected by the ashes. The charcoal falling through the upper gate is burning on the ashes on the plissee.
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      A CLEAN BURNING COOKSTOVE DEVELOPED IN VIETNAM

Alexis Belonio, Tran Binh, Doan Thi Minh Nguyet, and Bui Dinh Hai

VINASILIC SJ, Socialist Republic of Vietnam and Center for Rice Husk Energy,

Philippines January 24, 2010
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      Nathaniel Mulcahy,  January 2010

Attached are the photos of Mr. Ronald Watts' version of our EverythingNice Stove.  A version of which we are now rushing for the Haitian relief efforts to provide clean water.  More later

yours, Nat

[image: ][image: ][image: ][image: ][image: ]

--

Dear Nathaniel

Here a a few photos from the successful construction and operation of the stove.  Because I had no suitable vessels, I built them from sheet steel.  It operates quite well, and is a good prototype for a larger model

Many thanks

Ronald Watts
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      Bjarne Laustsen, January 2010, update November, 2010

Jiko Mbono is Swahili for Jatropha Stove.

[image: ]

This is an early version of the stove, it is now using  That stove was an early prototype.  It is no longer using whole seeds but instead pellets made from the pulp left over after the pressing of jatropha oil, although there is only one pelletization facility for this in Tanzania and no distribution arrangements.  Now only, the Jiko Safi uses whole seeds.

The idea is to plant jatropha as a hedge around land holdings.  Animals won’t eat it and around an average holding it produces enough seed for a family’s annual fuel needs.  I agree that planting it as a crop isn’t ideal

***** 

Jiko Mbono was developed for burning whole Jatropha seeds.

The stove is a TLUD (Top-Lit UpDraft) gasification stove with natural draft air supply.

Earlier development of Jatropha stoves have mainly been based on the use of Jatropha oil. But the use of Jatropha oil in stoves have had some problems. In wick stoves the problem have been on the high viscosity of the oil which makes it difficult to climb wick to feed the flame, this has caused the wick  material to burn. Jatropha pressurised stoves have also the problems of keeping the nozzles clean, and also the complicated design which tends to make the stoves relative expensive.

I therefore got the idea to burn the seeds directly in the stove. If the gasification process could provide the heat in the stove to vaporize out the oil from the seeds in the form of gasses, that will save us the work of first mechanically pressing the oil out of the seeds.

I therefore started some experimentation with some simple stove design, and these first experiments showed that it was possible to burn the whole seeds in a stove. Further developments was however needed to get an efficient and user friendly design of the stove.

I contacted Dr. Hassan M. Rajabu from College of Engineering & Technology at University of Dar es Salaam so that we could further develop the stove and test the stove after each modification. In this development we have received valuable economical support from the US based organisation Partners for Development and also support from Pamoja INC. Engineer F. Lauwo from Tanzania Engineering and Manufacturing Design Organisation (TEMDO) have provided assistance in producing the prototypes of the stoves.

[image: ]

Diagram of Jiko Mbono.

The fire in the stove is normally started by having a few crushed seeds that are soaked in methylated spirit or kerosene. These crushed seeds are placed at the top of other seeds in the fuelbox and the fire is lit in these crushed seeds.

The initial process can be started inside the stove or outside. When some seeds at the top got good flames (3-5 minutes) the fuelbox is then placed on the shelve at the bottom of the stove door and the door is closed so the fuelbox get into its position in the centre of the stove. In this initial phase the primary air is kept fully open.

The pyrolysis of the seeds by supply of primary air will gradually build up and the gasses from the pyrolysis will raise by the draft from the stoves internal chimney and be burned at the top by mixing with the secondary air.

During this gradually build up of heat the primary air supply need to be reduced such that enough secondary air can be supplied to allow for a good combustion of the gasses.

The burning of the Jatropha seeds is undertaken in batch portions. After all the seeds in the fuelbox have been pyrolysis the fuelbox need to be taken out and refilled for a new burning. It is not possible at this stage of the development of the stove to refill the fuelbox when the stove is operating, such refilling will just results in heavy smoke.

With a full load of fuel 300 – 400 gram of Jatropha seeds the stove can burn for 1 to 1½ hour when used in real cooking where the fire is somehow turned down. During test we have recorded  specific fuel consumption on around 52 gram seeds per liter of boiling water, and an energy efficiency around 44%. However, the high efficiency is atributed to the design of the top part of the stove where the top is inserted in a skirt.

When operated properly the carbon in the seeds will remain as some kind of charcoal.

The use of renewable fuel is important  here in Tanzania, where most of the biomass fuels are harvested in natural forests which takes year to re-grow.

We have estimated that a household having 200 – 300 meters of hedges of Jatropha trees will be able to meet their own need of fuel for the household cooking. Jatropha is often planted as hedges, it is a good  hedge plant, as it is not browsed by goats, cows or other animals. Also as a hedge plant it does not compete with food crops on cultivating areas.

For urban households in Tanzania Jatropha is a viable alternative to charcoal. A farmer here gets 150 Tsh for one kg of Jatropha seeds (exchange rate 1350 to $). In town the Jatropha seeds will sell for around 300 sh. An urban household will need around 2 kg seeds per day to meet their energy need for cooking, that gives a monthly energy bill of 18,000 sh. If the same households are using charcoal it will on average consume 3 bags of 30 kg charcoal of a price of not less than 15,000 sh, this gives a monthly energy bill of minimum 45,000 sh. The use of Jatropha will in this way represent a good saving and alternative to fuelwood and charcoal.

Other seeds and crop wates can also be used in the stove. We know that seeds from the Croton tree burns well so does Castor seeds. We have also tried and found that the shells from cashew nut burn well in the stove. These shells are mainly a waste product from small-scale Cashew nut processing plants which are scattered in regions growing cashew trees.. We also believe that other seeds such as the oil palm kernel could also burn well when cracked a little. There will likely be many other oil holding seeds that could be used in such a stove.




Read more


    

  
      
      Tanzania


Jiko Mbono


TLUD


Metal


Jatropha


    

  
  

    

  
      Pages
	« first
	‹ previous
	…
	5
	6
	7
	8
	9
	10
	11
	12
	13
	…
	next ›
	last »


  
  
  
  
  

	        [image: Subscribe to Metal]    

     
	 
    

      
        
    

      
  	Design Principles	Fuels
	Construction
	Emissions
	Performance


	Stoves by Type
	Stoves  by Name
	Health
	Contributors
	Organizations Improving Stoves



  


    


    
          
          
    

        Translate this page

    
  





        User login

    
  
  Log in using OpenID 
 
What is OpenID?




  Username *
 



  Password *
 





	Log in using OpenID
	Cancel OpenID login


	Request new password









        Navigation

    
  	Books
	Stories A to Z





      
  
      Search form

    
  Search 
 












        Primary links

    
  	Design Principles	Fuels
	Construction
	Emissions
	Performance


	Stoves by Type
	Stoves  by Name
	Health
	Contributors
	Organizations Improving Stoves





        Other Useful Websites

    
  	Aprovecho 
	Biomass Energy Foundation 
	CEDESOL 
	ETHOS  
	ETHOS Univ Dayton
	EnergyPedia
	Clean Cooking Alliance
	 DR TLUD - TLUD Stoves
	GIZ HERA Cooking Energy Compendium
	Practical Action
	Solar Cookers International 
	The Solar Cooking Atlas
	The Gold Standard Fndn
	New Dawn Engineering
	 WorldBank Cook Stove Initiative




  
              
    
  


  



  
    

      
  Copyright © 2006 - 2021 All Rights Reserved by the Original Contributor, Creator and Copyright holder.

Copyright is retained by the original contributor to the discussion list and web site. 


Thanks to Alex English for the original (Crest/ REPP) biomass stoves site design.

Related Sites:  Bioenergy, Gasification,  Biochar (Terra Preta)

The BioEnergylists.org web sites, and related discussion groups are sponsored by: 

TR Miles Technical Consultants Inc. 


www.trmiles.com

Specializing in the Development of Biomass Energy and Environmental processes.
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