DRAFT

Guidelines for Testing Charcoal-Making Stoves (CMSs) with WBT 4.2.1

The following guidelines (based on the format developed for charcoal-using stoves [see i) http://community.cleancookstoves.org/files/372]) are intended to improve repeatability and reduce variability both from test to test and from site to site.   The WBT 4.2.1 protocol, supplemented by these guidelines should be followed for those tests where the results are intended to be consistent with what would be obtained at other testing centers around the world following this same protocol. 

Alternatively, other local or regional protocols may be followed for those tests where the intention is to yield results consistent with historical or local custom.

Pot Selection (no change in first three bullets from Reference i)
· The following water volume pot sizes: 2.5L, 5L, 7.5L, or 10L are recommended.  

· Try to keep your pot height/diameter ratio close to 1.  

· For the same stove, larger pots will typically yield higher efficiency numbers and better ISO IWA emissions metrics, but at a cost of time to boil.  It is recommended to use the largest pot possible that will still boil water in less than 40 min (from pot on to boiling).  

· Design and use a skirt of proven optimum performance with your pot choice.

Fuel Selection:  (deleted 4 original bullets)

· Each CMS should be tested at least with the fuel for which it was designed (pellets of specific size or twocould also be a standard for all CMSs) 

· If the stove designer requests it, at least 2 different fuel loading amount tests should be conducted.

Loading the Stove: (No changes)

· If available, fill according to manufacturers printed previously established instructions (based on volume) which are distributed with the stove. 

· If no instructions are available, then fill to the volume of the combustion chamber,

· OR, for stoves which are not normally filled completely, fill per the local custom.

· If followed for loading the stove, the local custom should be researched and clearly documented by the local regional testing center. 

Optional Overload Test(s):  (Keep only first bullet)

· Reload the stove with 25% more fuel by average weight

Lighting procedure: 

· The starter or lighting fuel could be kerosene.   Add the kerosene slowly & evenly to allow time for the liquid to soak into the fuel . 

· The amount of starter can be 5% by weight of the weight of fuel used in the test charge. (with computational penalty) 

· A  tall lighting cone/cylinder to increase the natural draft is permissible 
· 

· 
·  
· .  

· Light time may be determined by flame out, or 5% loss of charcoal weight. {This needs discussion – not understood}
· The lighting period is, normally 4 – 6 minutes.   ( Maybe delete?)
Lid:

· A conventional and well-fitting lid OR a floating closed cell foam insulator should be used to reduce the variability associated with operating with no lid on the pot.   {This needs discussion.  This may not be the standard option – and all approaches should be done the same.}
 Primary Air Control Operation:

· Operate the  primary air control (and secondary if available) per manufacturer’s instruction (if available). 

· If manufacturer’s instructions are not available, position the primary air controllerr wide open during lighting and high power phase and close the door as soon as boiling is reached. 

· Keep the primary air controller at the “simmer” level during low fire / simmer. 

Hot start

· A  hot start is generally not to be performed unless requested (being inappropriate for batch stoves). 

· There is value in determining the emissions impact of adding new fuel to hot coals.  For this reason, a hot start or other regulated addition of charcoal  may be included in later guidelines

Calculations:

· CO and Particulate emissions from the lighting phase are included as part of the high power test results. 

· Fuel consumed during the lighting phase is included in the total fuel used for determining high power efficiency.

· The lighting fuel (kerosene or charcoal included, if used) is  included in the efficiency calculation.(5% is a lot to be ignored –  it will have maybe double the energy content of paper, leaves, etc)
· The time used by the operator during all tests shall be monitored and reported

· The efficiency of char production shall be calculated and reported as the ratio of energy in the produced char divided by the energy in the input fuel
· The efficiency of energy entering the cook pot shall be calculated and reported as the ratio of the cookpot energy and the energy in the input fuel 
· The total efficiency shall be reported as the sum of the two immediate above efficiencies
· An efficiency should also be provided in carbon and/or CO2 terms.
Areas for Future Study

It is recommended that parametric tests & research be conducted in order to better understand the effect of the following on stove performance during the WBT:

·   Starter “draft cones”
· Amount of fire starter

· Emissions during the lighting phase

· Emissions during hot start vs. cold start

· Emissions from adding fresh fuel on top of hot charcoal.

· More appropriate drive cycles  [? - not clear]
· Emissions after the simmer phase is completed (run down of stove)

The following supportive work is also recommended to be undertaken:

· Research how to most easily and reliably determine the extent of carbonization of the charcoal (specific density, etc).  (Maybe?)
· Determine the lab equipment required and the difficulties associated with testing for proximate analysis.

· Characterize by proximate, ultimate and heating value analysis, the residual charcoal left over after the WBT. 

· Develop a standard reporting sheet.

· Develop a standard “reference fuel”.

Those below (many attended several biochar sessions at the GACC 2013 Forum in Phnom Penh, Cambodia)have reviewed and are in agreement with these guidelines. 

Participants were:

	Name
	Affiliation

	  Ronal Larson
	Larson Consulting

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Others who participated in the development of these guidelines but who were not at the meetings in Phnom Penh included:

	Name
	Affiliation

	   Paul Olivier
	  Viet Nam stove developer

	
	

	
	

	
	


 

