	Session: Standard Cookstoves Performance Tests


	Sectors:
	
	Health and Environment

	Competencies:
	
	Advance household and community health and facilitate natural resources planning and management

	Training Package:
	
	Improved Cookstoves

	Terminal Learning Objective:
	
	After completion of the sessions and prior to implementing an improved cookstove activity at site, participants will work with partners and in consultation with community members to complete a cookstove activity implementation plan that includes all 10 key elements as described in the Community Cookstoves Activity Implementation Plan Rubric.


	
	
	

	Session Rationale:  
	
	The purpose of this session is to provide participants with the knowledge and skills necessary to evaluate the fuel efficiency of one cookstove in comparison to another using the industry standard Water Boiling Test. This session is not required but is highly recommended. Programmers should ensure that fuel efficiency testing results are known for all improved cookstoves that Volunteers promote. Programmers should also determine the extent to which Volunteers will perform field tests and which ones. As of March 2012, Peace Corps experience with field testing of stoves is limited.

	Target Audience:  
	
	 Volunteers in IST, with host country partners if possible

	Trainer Expertise:
	
	The trainer should have conducted at least one standard cookstoves performance test (water boiling test, controlled cooking test, or kitchen performance test), comparing two different types of cookstoves.

	Time:  
	
	3 hours, 25 minutes

	Pre-requisites:  
	
	Improved Cookstoves Sessions 1, 2, and 3

	Version:
	
	Apr-2012

	Contributing Posts:
	
	PC/Benin

PC/Peru

PC/Mali

PC/Zambia




	Session:  Standard Cookstoves Performance Tests

	Date:  
	Time:  3 hours
	Trainer(s):  

	· Trainer Preparation

1. Review the water boiling test protocol: ICS 7a: Standard Test Protocols WBT (Water Boiling Test).
2. Make arrangements to use existing improved cookstoves and other three-stone fires in the community, or have stoves constructed in advance. If possible, locate enough stoves to ensure four participants per stove. Some posts may choose to construct stoves in a particular site for the purpose of giving this training every year or several times per year. Other posts may decide to construct this training during a site visit with currently serving Volunteers who are well-trained in the water boiling test and use cookstoves at their sites.

3. Procure equipment as described below for each testing site.

4. Be sure there is sufficient water and fuel at each testing location. If possible, try to obtain all of the wood from the same source. It should be well-dried and uniform in size. If kindling is to be used to start the fire, it should also be prepared ahead of time and included in the pre-weighed bundles of fuel.

5. Perform at least one practice test on each type of stove that will be used in the session in order to become familiar with the testing procedure and with the characteristics of the stove. This will also provide an indication of how much fuel is required to boil the required amount of water. As a rough guide, procure about 5 kg of air-dried fuel for each stove for this modified test.

6. The practice tests should also be used to determine the local boiling point of water. The local boiling point of water is the point at which the temperature no longer rises, no matter how much heat is applied.

7. Determine the moisture content of the wood using the oven dry method described in Handout 2. Record the initial and final weight of the wood to share with participants in the Practice 1 section of the session.

· Equipment needed (some can be shared if the groups are in close proximity)

1. At least one traditional stove and at least one type of improved stove. [Each group will work with one type of stove. Recommend group size to be small, limited to four participants if possible.]

2. Scale with a capacity of at least 6 kg, an accuracy of ±1 gram

3. Heat resistant pad to protect scale

4. Digital Thermometers (one for each group), accurate to 1/10 of a degree, with thermocouple probe suitable for immersion in liquids

5. Wood fixtures for holding thermocouple probe in water (see diagram in Appendix 4 of water boiling test protocol)

6.  Small shovel/spatula to remove charcoal from stove

7. Tongs for handling charcoal

8. Timers for each group (many cellphones can be used for this)

9. Dust pan for transferring charcoal

10. A standard pot for each group – all pots should be the same size and material, unless the improved stove is designed for a specific pot or the standard pot is not an appropriate size for the stove.
11. Metal tray to hold charcoal for weighing

12. Heat resistant gloves

13. If available at post or from a partner: Wood humidity meter. These are inexpensive. If not, use an oven.

14. If available at post or from a partner: Carbon monoxide (CO) and particulate matter (PM) air quality meter(s) (if possible) (requires skills to operate)
15. Matches or lighter

16. A hard copy of ICS 7b: WBT data calculation sheet
· Handouts (ensure that you have the latest version of the test protocols and put these all on the flash drive or CD you prepare for Volunteers)

Handout 1: Improved Cookstoves Use and Maintenance Checklist
Handout 2: Participants should bring with them the Peace Corps Improved Cookstoves Handbook
Handout 3: Determining Wood Moisture Content
Handout 4: Water Boiling Test Instructions
Handout 5: ICS 7a: Standard Test Protocols WBT (Water Boiling Test) [one per group]
Handout 6: ICS 7b: WBT data calculation sheet 3.0 [one per group]; also available as an Excel spreadsheet for use on participants’ laptops, if available.

Handout 7: ICS 8: Standard Test Protocols CCT Version 2.0 (Controlled Cooking Test) [one per group]

Handout 8: ICS 9: Standard Test Protocols KPT (Kitchen Performance Test) [one per group]

Handout 9: Improved Cookstoves Session 4 Quiz
· Trainer Materials

Trainer Material 1: Improved Cookstoves Session 4 Quiz With Answers


	Session Learning Objectives: 

1. Having conducted a simplified first phase of a water boiling test, participants, in pairs or small groups, will correctly determine which of the stoves evaluated by the teams had the highest average fuel efficiency based on the results of the tests conducted.

2. Participants will individually list at least three key factors important for optimum stove operation and match the three types of standard cookstove performance tests with their description on the Improved Cookstoves Session 4 Quiz.



	Phase / Time /

Materials
	Instructional Sequence

	Motivation

5 minutes
Flip chart and markers

	Review of Peace Corps Criteria for Cookstoves
Review the session learning objectives posted on flip chart paper to start the session.  Participants recall the Peace Corps criteria for promotion of cookstoves that were covered during Session 1.
1. Facilitator reads or asks a participant to read the Peace Corps criteria for selection of improved cookstove designs for Volunteers to promote: 

“The Peace Corps, in 2011, adopted the following criteria for selection of improved cookstove designs for Volunteers to promote, such that the stoves we promote are consistently and sustainably used and properly maintained by community members, and that they achieve desired health and other socio-economic impacts.”  

Improved cookstove options that Volunteers or other development workers promote must be:  

· Desirable (appropriate for cooks’ needs and preferences, compatible within the cultural context)
· Accessible (available and enabling choice, affordable outright or otherwise—e.g., micro-credit, self-help groups, etc.) 

· Effective (actually reduce levels of indoor air pollution and fuel use); specifically related to this criteria, the Peace Corps aims to promote stoves that (a) consume at least 35 percent less fuel when cooking a typical meal than the traditional stove currently in use; (b) achieve a reduction in air contamination by use of a chimney for indoor stoves, and where data is available or can be obtained, achieve at least a 50 percent reduction in emissions or exposure, as confirmed by either a standard controlled cooking test or a kitchen performance test conducted in the country.
· Reliable (consistently performs as expected) 

· Maintainable (easy to use and clean, spare parts and service available).  

2. The facilitator then explains to participants that stove testing is important
· for Volunteers and the Peace Corps to know and report the impact on fuel use (and to some extent emissions) of the stoves that Volunteers promote, which are usually an adaptation of stoves developed and tested by others.  

· for Volunteers to be able to scientifically inform community leaders and community members of the benefits of different stove options.
· for Volunteers, staff members, and partners to evaluate different stove options and to evaluate the impact of stove modifications on performance.


	Information 1
10 minutes 

Handout 1: Improved Cookstoves Use and Maintenance Checklist

Handout 2: Peace Corps Improved Cookstoves Handbook
	Introduction to Performance Tests

Participants review cookstove performance test information and prepare group presentations about different types of tests.

1. The facilitator introduces the session by explaining there are three standard tests that the improved cookstoves community uses to determine fuel efficiency and emissions. Volunteers will practice conducting part of one of the three and learn about all three. While most Peace Corps posts do not have the equipment to conduct emissions tests, we can select stoves that have been tested by others, we can arrange for others to test stoves that we are promoting, and we can easily conduct standard fuel performance tests on stoves we promote or adapt.  
2. The facilitator distributes Handout 1: Improved Cookstoves Use and Maintenance Checklist, lets participants know that this checklist can be used by Volunteers and partners in communities to verify proper stove operation and maintenance, and reminds participants of key factors important for optimum stove operation (from Session 1). The facilitator points out that these factors can affect the outcomes of performance tests (certainly wood moisture level does) and should be kept the same for all tests unless the purpose of the test is to determine the impact of these variables on the test outcomes:

· Wood is dry

· Wood is cut (about 1-inch diameter is ideal)

· Ventilation is adequate

· Fuel compartment is not over-stuffed

· Fuel is placed on a grate so air can enter from the bottom

· Fire is well-tended

· Stove operation does not generate unusual amounts of smoke inside

· Ash is cleaned out at least once per day

3. Divide participants into three groups. Assign each group one performance test.  Using their Peace Corps Improved Cookstoves Handbook section on “Monitoring Testing, and Reporting,” Page 44, review the information about their assigned test (10 minutes) and give a short presentation (5 minutes per group) describing the test and any associated advantages.  

	Practice 1
30 minutes
Handout 2: Peace Corps Improved Cookstoves Handbook

	Cookstove performance test group presentations

Participants in groups give presentations on the three types of cookstove performance tests.

1. Group presentations as described above.

2. Be sure that participants address the points included in the following table:

Test

Description

Advantages

Water Boiling Test (WBT)

Tests how much fuel is used to boil a specified amount of water under fixed conditions. This lab-based test is most appropriate for those manufacturing or adapting stove designs. 

Controlled conditions; least number of variables, so it can be used to test small modifications in design.

Controlled Cooking Test (CCT)

In this test, a trained local prepares pre-determined meals in a specified way—measures stove performance in comparison to traditional cooking methods.   

While more variable than a WBT, this test provides important feedback as to the likely acceptability of a stove by local users.

Kitchen Performance Test (KPT)

This tests how much fuel is used in actual households when cooking normally over a few days. 

While this test has the most variables, it is the best test for determining the field-based results of stove use, including fuel consumption, per capita fuel consumption and user satisfaction. 

3. Describe how these tests have been used by the Peace Corps in your country (if at all). Say “Although the KPT is the closest test to gauge performance that is actually happening in households, a real world setting makes it difficult to have confidence in the results without extreme diligence in following the protocol and large sample sizes. Therefore, most Volunteers should aim to perform a controlled cooking test at their sites to verify the efficiency of stoves.”


	Information 2

15 minutes 

Handout 3: Determining Wood Moisture Content.
	Determining Wood Moisture Content

Participants learn about the importance of knowing the moisture content of wood and the steps to take to measure this.

1. Explain that a significant influencing factor in cookstove performance is the level of moisture in the fuel used. The humidity content of the wood has a large impact on fuel efficiency, emissions, and the results of the water boiling test.  This section focuses on how to measure humidity of the wood.

2. Give participants the wood moisture calculation handout, and describe how to determine wood moisture.  

3. Ask participants to calculate the moisture of the wood you are using, using the data that you obtained in preparation for the session.

4. This handout describes three ways for determining wood moisture content: the oven dry method, the sun dry method, and a digital moisture meter.

5. The oven dry method is the preferable method for determining moisture content on a wet basis. The sun dry method or a digital moisture meter are also acceptable ways to determine wood moisture content, but these two methods are less exact ways of getting moisture content and best used when comparing two stoves to each other.

Oven Dry Method:

1) Weigh a piece of wood.

2) Place the wood in an oven at about 220 degrees Fahrenheit. Wait about eight hours.

3) Re-weigh the wood and record the weight about every four hours, then again place it in the oven. When the wood no longer has an appreciable weight loss, it is completely dried out. Record the dry weight.

4) Calculate the moisture content, on a wet basis, using the equation below:
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Where: 

MCwb =    Moisture content wet basis [%]

mi =    Initial mass (or weight)

mf =    Final mass (or weight)

Sun Dry Method:

An acceptable alternative if an oven is not available is to use the sun instead of an oven. A solar dryer is recommended for this, as sun drying may not completely dry the wood in some climates and in most climates this could take many days. The wood should be covered when not exposed to direct sunlight.  
Digital Moisture Meter:

A digital moisture meter can also be used if necessary but this usually gives results for moisture on a dry basis, which you will need to convert to a wet basis for comparison to other moisture content values. The WBT Excel spreadsheet will do this conversion for you. Equations for the dry basis and the equation for conversion from dry basis to wet basis follow.  
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Where: 

MCwb =    Moisture content wet basis  [%]

MCdb =    Moisture content dry basis  [%]

mi =    Initial mass (or weight)

mf =    Final mass (or weight)



	Practice 2

100 minutes

Handout 4: Water Boiling Test Instructions

Handout 5: Standard Test Protocols WBT (Water Boiling Test) [one per group]

Handout 6: WBT Data Calculation Sheet 3.0

Handout 7: Standard Test Protocols CCT Version 2.0 (Controlled Cooking Test) [one copy per group]

Handout 8: Standard Test Protocols KPT (Kitchen Performance Test) [one copy per group]

Participants’ laptops, if available

	Conducting the Water Boiling Test
Participants practice conducting a water boiling test to determine the effectiveness and efficiency of different types of cookstoves.

1. The facilitator goes over the logistics of the water boiling test: number of groups, where they will be, and how long the test will take. The facilitator also describes the steps in the water boiling test, letting participants know that they will be following the instructions on Handout 4: Water Boiling Test Instructions.

1) Fill out the first page of the Data and Calculation Form. This includes information about the stove, fuel, and test conditions. Number each series of tests for future reference.

2) Measure and record air temperature, the average dimension of the wood, wood moisture content, the weight of the pot, and the weight of the container to be used to weigh the charcoal. 

3) Weigh the fuel.
4) Fill the pot with 1 liter (or one kilogram) of water. Note that the standard test is with 5 liters, unless the stove is designed for a smaller or larger volume of water. For this practice we will use one liter.
5) Place the thermometer in the pot so the probe is in the water and not touching the pot.

6) Start the fire and the timer.

7) Record the time when the water reaches the local boiling temperature, which is [fill in the value for your location].

8) Extinguish the flames by blowing or using ash or sand, not water.

9) Weigh the unburned wood.

10) Weigh the pot with water.

11) Weigh the charcoal.

12) Record the data. 

The activity:

2. With partners or in small groups, participants conduct the first part (phase 1 only) of a water boiling test. At least one traditional and one improved stove should be tested. Two groups might test the same type of stove to illustrate variability in results. One group might test an improved stove with a modification that the group determined might affect performance. At most posts, at least one group will use a solar cooker. If the group is large, have one or two groups complete the test on a three-stone fire.  

3. While the groups wait for the water to boil, participants should use the time to review the group copies of all three testing protocol documents (WBT, CCT, KPT).
4. Participants record data on the WBT data collection sheet.

5. If time allows, participants enter data on the spreadsheet.  



	Break

10 minutes


	

	Application

30 minutes

	Water Boiling Test Data Calculation, Analysis, and Comparison

Participants calculate and analyze the data from the boiling test conducted in their groups. Groups compare the data results from different types of stoves.

1. Each group calculates and writes the results of their test on a poster, white board, or chalkboard: type of stove, time to boil, and amount of fuel used. The facilitator can make a table that looks like this and allow participants to fill in their results:
Group 

Stove type

Time to boil (min)

Fuel used (g)

Trainer Note: The trainer may add an emissions results value to this table or discuss emissions measured, if post has emissions testing equipment. Because the equipment is expensive, however, it is unlikely that it will be available for several tests simultaneously.
2. The facilitator goes over the WBT spreadsheet.

3. If available, the facilitator shares results of tests done by others (trainees, Volunteers, or experts) on the same stoves.  
4. The facilitator leads a discussion about what the results mean, the variation in results, reviews key factors important for optimum stove operation, and factors influencing variations in the results. At least the following factors affecting results should be mentioned: type of fuel, humidity of fuel, stove user skills, type of stove, and stove modifications.

5. The group reaches a shared conclusion as to which stove evaluated by the teams had the highest average fuel efficiency based on the results of the tests conducted.

6. The facilitator then focuses discussion on how participants will use this information in their communities. What new information did you learn about the Controlled Cooking Test and Kitchen Performance Test? What are the benefits of completing this test with community members? What information do you need in order to complete this test at your site?
 

	Assessment

5 minutes
Handout 9: Improved Cookstoves Session 4 Quiz
	1. The facilitator hands out the quiz, gives participants five minutes to complete it, and collects it.

Learning Objective 1: Assessed in the application section during group discussion.  
Learning Objective 2: Assessed through completion of Handout 9. 



	Trainer Notes for Future Improvement
	Date & Trainer Name:  [What went well? What would you do differently? Did you need more/less time for certain activities?]


Resources:  Peace Corps Improved Cookstoves Handbook, “Monitoring, Testing, and Reporting” section

Note: The Improved Cookstoves Handbook was updated and published by ICE in September 2012.  Find this version of the handbook on the Peace Corps Intranet or ICE Catalog.
	Handout 1: Improved Cookstoves Use and Maintenance Checklist


[This checklist is for later use by Volunteers and partners in communities to verify proper improved cookstove operation and maintenance]
User name:

Date of visit:

Volunteer/Partner name:

Frequency of Use

On a weekly basis, approximate number of meals prepared:

With improved cookstove (or oven): _____  With other stove or oven: _____  Total meals: ____

Notes: ______________________________________________

	Parameter
	Demonstrates proper use/ maintenance
	Needs Improvement
	Comments

	Stove Use

	Wood is dry
	
	
	

	Wood is cut (about 1-inch in diameter is ideal)
	
	
	

	Ventilation is adequate
	
	
	

	Fuel compartment is not over-filled
	
	
	

	Fuel is placed on a grate so air can enter from the bottom
	
	
	

	Fire is well-tended
	
	
	

	Stove operation does not generate unusual amounts of smoke inside
	
	
	

	Ash is cleaned out at least once per day
	
	
	

	Stove Maintenance

	Cracks are repaired
	
	
	

	If  chimney stove: Chimney is working properly and cleaned out at least once per month
	
	
	

	If griddle stove: Underside of griddle is cleaned at least once a month
	
	
	


	Handout 3: Determining Wood Moisture Content


This handout describes three ways for determining wood moisture content: the oven dry method, the sun dry method, and a digital moisture meter.

The oven dry method is the preferable method for determining moisture content on a wet basis. The sun dry method or a digital moisture meter are also acceptable ways to determine wood moisture content, but these two methods are less exact ways of getting moisture content and best used when comparing two stoves two each other.

Oven Dry Method:

1. Weigh a piece of wood.

2. Place the wood in an oven at about 220 degrees Fahrenheit. Wait about eight hours.

3. Re-weigh the wood and record the weight about every four hours, then again place it in the oven. When the wood no longer has an appreciable weight loss, it is completely dried out. Record the dry weight.

4. Calculate the moisture content, on a wet basis, using the equation below:
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Where: 

MCwb =    Moisture content wet basis [%]

mi =    Initial mass (or weight)

mf =    Final mass (or weight)

Sun Dry Method:

An acceptable alternative if an oven is not available is to use the sun instead of an oven. A solar dryer is recommended for this, as sun drying may not completely dry the wood in some climates and in most climates this could take many days. The wood should be covered when not exposed to direct sunlight.  

Digital Moisture Meter:

A digital moisture meter can also be used if necessary, but moisture is not always uniform in fuelwood, so the meter is not as good as the oven drying method. A moisture meter usually gives results for moisture on a dry basis, which you will need to convert to a wet basis for comparison to other moisture content values. The WBT Excel spreadsheet will do this conversion for you.    

Equations for the dry basis and the equation for conversion from dry basis to wet basis follow.  
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Where: 

MCwb =    Moisture content wet basis [%]

MCdb =    Moisture content dry basis [%]

mi =    Initial mass (or weight)

mf =    Final mass (or weight)
	Handout 4: Water Boiling Test Instructions


This excerpt from the Water Boiling Test describes the portion of the test that participants will conduct in this training session. This procedure is described in the Water Boiling Test Protocol as “Phase 1: High Power.” For training purposes, the quantity of water and combined pot/water weight have been reduced. Data recorded in the phases of the test should be recorded on Page 2 of the Data and Calculation Form.

1. Prepare the timer, but do not start it until fire has started.

2. Fill each pot with 1 kg (1 liter) of clean room temperature water. The amount of water should be determined by placing the pot on the scale and adding water until the total weight of pot and water together is 1 kg heavier than the weight of the pot alone. Record the weight of pot and water in the Data and Calculation Form. 
Note: The standards for a water boiling test in a non-training setting indicate 5 kg (5 liters) of water should be used for a standard size pot, unless the stove is designed for a smaller or larger volume of water.  
3. Using the wooden fixtures, place a thermometer in each pot so water temperature may be measured in the center, 5 cm from the bottom. If there are additional pots, use additional thermometers if possible. Record the initial water temperature in each pot and confirm that it does not vary substantially from the ambient temperature.

4. The stove should be at room temperature. Start the fire in a reproducible manner according to local practices. Record any starting materials that are used other than the wood from the first bundle of pre-measured wood (e.g., paper or kerosene).

5. Once the fire is ignited, record the starting time. Throughout the following “high power” phase of the test, control the fire with the means commonly used locally to bring the first pot rapidly to a boil without being excessively wasteful of fuel.

6. When the water in the first pot reaches the pre-determined local boiling temperature as shown by the digital thermometer, rapidly do the following:

a. Record the time at which the water in the primary pot (Pot No. 1) first reaches the local boiling temperature. Record this temperature also.

b. Remove all wood from the stove and extinguish the flames (flames can be extinguished by blowing on the ends of the sticks or placing them in a bucket of ash or sand; do not use water – it will affect the weight of the wood). Knock all loose charcoal from the ends of the wood into the container for weighing charcoal.

c. Weigh the unburned wood removed from the stove together with the remaining wood from the pre-weighed bundle. Record result on the Data and Calculation Form.

d. For multi-pot stoves, measure the water temperature from each pot (the primary pot should be at the boiling point). Record the temperatures on the Data and Calculation Form.

e. Weigh each pot, with its water. Record these weights on the Data and Calculation Form 

f. Extract all remaining charcoal from the stove, place it with the charcoal that was knocked off the sticks and weigh it all. Record the weight of the charcoal + container on the Data and Calculation Form.

Summary 

Make sure that you have recorded time and temperature of the boiling water in the first pot, the amount of wood remaining, the weight of Pot No. 1 with the remaining water, and amount of charcoal remaining on the Data and Calculation Form. For multi-pot stoves, be sure that you have recorded the temperature that each additional pot reached when Pot No. 1 first came to its full boiling temperature.

WBT Version 3.0 January 2007 6 
WBT Version 3.0 January 2007 7

	Handout 9: Improved Cookstoves Session 4 Quiz


1. Match the standard stove test on the left to the test characteristics on the right.

	Kitchen Performance Test (KPT)
	
	This lab-based test is most appropriate for those manufacturing or adapting stove designs. It can be used to determine fuel efficiency, the time it takes to boil water, and emissions.

	Controlled Cooking Test (CCT)
	
	While this test has the most variables, it is the best test for determining the field-based results of stove use. It consists of a survey and a fuel consumption test, with families using both the traditional and the improved cookstove. The test gives results of user satisfaction and per capita fuel consumption for a given stove. 

	Water Boiling Test (WBT)
	
	This test involves local cooks preparing a local dish. Adding these variables limits comparability of results to a given setting but provides important feedback as to the likely acceptability of a stove by local users. 


2. List at least three key factors important for optimum stove operation
3. Do you feel confident that you can do a CCT on your own?  ___ If so, summarize the steps and considerations you would make in conducting it, including how many families you would include. If not, explain what additional information or experience you feel you would need first.
	Trainer Material 1: Improved Cookstoves Session 4 Quiz With Answers


1. Match the standard stove test on the left to the test characteristics on the right.

Answer:
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Kitchen Performance Test (KPT)
	
	This lab-based test is most appropriate for those manufacturing or adapting stove designs. It can be used to determine fuel efficiency, the time it takes to boil water, and emissions.

	Controlled Cooking Test (CCT)
	
	While this test has the most variables, it is the best test for determining the field-based results of stove use. It consists of a survey and a fuel consumption test with families using both the traditional and the improved cookstove. The test gives results of user satisfaction and per capita fuel consumption for a given stove. 

	Water Boiling Test (WBT)
	
	This test involves local cooks preparing a local dish. Adding these variables limits comparability of results to a given setting but provides important feedback as to the likely acceptability of a stove by local users. 


2. List at least three key factors important for optimum stove operation
(Any of these answers is acceptable)

· Wood is dry
· Wood is cut (about 1-inch in diameter is ideal)

· Ventilation is adequate

· Fuel compartment is not over-filled

· Fuel is placed on a grate so that air can enter from the bottom
· Fire is well-tended
· Stove operation does not generate unusual amounts of smoke inside

· Ash is cleaned out at least once per day
3. Do you feel confident that you can do a CCT on your own?  ___ If so, summarize the steps and considerations you would make in conducting it, including how many families you would include. If not, explain what additional information or experience you feel you would need first.
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