	Session: Improved Cookstoves Construction


	Sectors:
	
	Health and Environment

	Competency:
	
	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 give participants hands-on experience in constructing an improved efficiency cookstove, as well as tips on factors that affect stove integrity and performance.



	Target Audience:  
	
	Volunteers in IST (in conjunction with host country partners if possible) or trainees in PST

	Trainer Expertise:
	
	The trainer leading the introduction and debrief sessions should be familiar enough with the contents of Design Principles for Wood Burning Cook Stoves to answer questions about the contents, and with any construction or design alteration issues typically found with the stove type or types to be constructed. Handouts 1 and 2 must be reprinted from the book, which is available at http://www.pciaonline.org/design-principles or on the Aprovecho Research Center website (http://www.aprovecho.org).

The artisans or masons should also have experience constructing the stove(s) to be used.



	Time:  
	
	Total time = 5 – 7 hours.  This session is divided into the following segments:

a) Introduction to construction activity (50 minutes)
b) Construction activity (varies, depending on type of stove, typically 2 – 6 hours, could be one afternoon or several days); post-defined
c) Debrief after construction (30 minutes)

	Prerequisites:  
	
	· Improved Cookstoves Sessions 1 and 2

· Introduction to options for financing of small projects prior to the session recommended

· Session could be conducted as part of or after project design and management (PDM)


	Version:
	
	Apr-2012

	Contributing Posts:
	
	PC/Benin
PC/Peru
PC/Mali
PC/Zambia



	Session:  Improved Cookstoves Construction

	Date:  [Pick the date]
	Time:  5-7 hours
	Trainer(s):       

	Trainer preparation:
1. Be sure that the stove type(s) to be built meet the design principles of wood-burning cookstoves; best if the stove efficiency has been independently tested and performs significantly better than stoves typically used. Note that in most cases a solar cooker will be one option constructed by participants.

2. Prepare Handout 3 based on the specific cookstove(s) you will be constructing.
3. Arrange for locations for stoves to be built

4. Arrange for materials for stoves to be ready  
5. Arrange for tools to be ready  
6. Arrange for local mason(s) to be available and paid as appropriate, and orient them on how to train Volunteers, letting Volunteers practice each step, and letting them know the consequences of improperly doing any of the steps.
7. Ask participants to wear appropriate clothing for the session.

8. Trainer note: This session is a combination of theoretical and hands-on activities. Depending on your context, training facilities, and timing, please adapt the session timing to that which works best for your post. This session could be split into two – it is not required to be conducted within one session.

9. Wherever possible, stoves should be built with the community members who gave their time to be interviewed during the second session’s baseline survey.  
Materials:
· Equipment
1. Flip chart and markers

2. Materials to build stoves (Post should modify this session to list materials needed to build their stoves) 
3. A solar cooker and a retained heat cooker

4. Tools to build stoves (Post should modify this session to list tools needed to build their stoves)  

· Handouts
Handout 1: ICS 4 (a, b, or c): Design Principles for Wood Burning Cook Stoves, Chapter 2: Ten Design Principles, Pages 12-16 (one copy per participant). Copy from http://www.pciaonline.org/design-principles
Note: Choose the appropriate language

Handout 2: ICS 4 (a, b, or c): Design Principles for Wood Burning Cook Stoves (one copy per group) Note:  Choose the appropriate language 

Handout 3: Design drawings and instructions on key steps of assembly/construction of the stove or stoves to be built. Stoves should be chosen by the project manager in consultation with a stove expert.  For reference, some design drawings that might be used for this session include:

· Simple sunken pot design (one pot or two pot), with design principles indicated (see handouts at the end of this session plan)

· Solar cookers Solar Cooker designs and construction plans (Solar Cookers International) http://solarcooking.wikia.com/wiki/Category:Solar_cooker_plans
· Justa stove
http://www.rocketstove.org/images/stories/simple-plans-to-build-the-justa-stove-.pdf

Handout 4: Cookstove Construction Summary Questions
· Trainer Materials


	Session Learning Objective: 

1. Having constructed at least one type of improved cookstove with a local artisan, participants will accurately describe how it meets the design principles of improved cookstoves of the type constructed, name stove construction factors that affect stove integrity, describe at least one stove modification that could affect performance, and list at least two key maintenance activities for the stove by completing the Cookstove Construction Summary Questions Worksheet.



	Phase / Time /
Materials
	Instructional Sequence

	Motivation

5 minutes

Flip chart and markers

	Introduction: Reflection on building experience and importance of experts

Participants prepare for the stove-building activity by reflecting on their previous building experience and discussing the importance of utilizing expert guidance.

1. Trainer refers participants to the learning objective and briefly discusses the learning objective, activities, and timing of the session.  

2. Ask participants, “Do any of you have experience constructing something that you never constructed before?” Elicit a few comments and ideas. Ask participants, “What types of errors can be avoided with experience or by consulting experts? How does measuring, or calculating materials, help to make projects more effective? How can material preparation or handling affect the integrity of what you build?” Elicit participants’ ideas and note them on a flip chart. “By the end of this session, you are going to build a cookstove, and you should feel comfortable building it well and avoiding common mistakes.”
Note:  

This motivation section may be adapted based on trainer’s experience and delivery style. 


	Information

45 minutes

Flip chart and markers or white/chalkboard

Handout 1: Chapter 2-10 Design Principles

Physical example of a solar cooker and a retained heat cooker.


	Design Principles of Wood Burning Cookstoves
Participants will review two of the 10 design principles in small groups and present them to the larger group.

1. Say “Improved cookstoves designers aim to optimize two things: combustion efficiency and heat transfer efficiency. Optimizing combustion efficiency is important both for fuel efficiency and for reducing air contamination. Smoke is un-burned gas! It is harmful to breathe. Optimizing heat transfer efficiency is important for reducing wasted fuel. In an open fire, typically only 20 to 25 percent of the energy generated makes it to the pot.” Note key terms like combustion efficiency and heat transfer efficiency and their definitions on flip chart paper. Be prepared to provide more detailed explanations and drawings as 10 Design Principles are reviewed.

2. Distribute Handout 2: 10 Design Principles. Quickly divide the group into five smaller groups. Assign each group two of the principles. Ask them to read about their two principles and when the group reconvenes they will present a 1-2 minute summary of each principle. Allow 10 minutes for this reading and preparation. For each principle, ask participants to explain whether the principle relates to optimizing combustion efficiency or heat transfer efficiency. Ask participants to look at the diagrams in “Design Principles” as each principle is discussed. As groups present the 10 principles, clarify why the principle is important and answer questions as necessary.  

The 10 design principles of wood-burning (rocket) cookstoves are summarized below for trainer reference.

Principle

Importance

ONE: Whenever possible, insulate around the fire using lightweight, heat-resistant materials.

Note: Insulation should be light and full of small pockets of air
Both Combustion Efficiency: Insulation around the fire keeps it hot, which helps to reduce smoke and harmful emissions; and
Heat Transfer Efficiency: Insulation around the fire keeps the heat from going into the stove body instead of into the pot.
TWO: Place an insulated short chimney right above the fire.
Both Combustion Efficiency: Placing a short chimney above the fire increases draft and helps the fire burn hot and fierce; and
Heat Transfer Efficiency: The insulated chimney keeps the heat from going into the stove body instead of into the pot.
THREE: Heat and burn the tips of the sticks as they enter the fire.
Combustion Efficiency: If only the wood that is burning is hot there will be much less smoke.
FOUR: High and low heat are created by the number of sticks pushed into the fire.

Note: Wood gets hot and releases gas. The gas catches fire and makes heat.
Both Combustion Efficiency and Heat Transfer Efficiency. This is primarily a tip for users to optimize fuel usage.

FIVE: Maintain a good fast draft through the burning fuel. 
Combustion Efficiency: The proper amount of draft will help to keep high temperatures in your stove. A hot fire is a clean fire.
SIX: Too little draft being pulled into the fire will result in smoke and excess charcoal. 

Combustion Efficiency: Note that too much air just cools the fire, and that smaller openings into the fire help to reduce excess air.
SEVEN: The opening into the fire, the size of the spaces within the stove through which hot air flows, and the chimney should all be about the same size.

This is called maintaining constant cross sectional area, and helps to keep good draft throughout the stove while maintaining optimum heat transfer.
Both Combustion Efficiency: 

Good draft keeps the fire hot; and
Heat Transfer Efficiency: Good draft is also essential so the hot air created by the fire can effectively transfer its heat into the pot. Air does not carry very much energy, so a lot of it needs to go through the stove in order to accomplish the task of heating food or water.
EIGHT: Use a grate under the fire. 
Combustion efficiency: It is optimum if the air passes under the shelf and through the coals so when it reaches the fire it is preheated to help the gases reach complete combustion.
NINE: Insulate the heat flow path. 
Heat Transfer Efficiency.

TEN: Maximize heat transfer to the pot with properly sized gaps. 
Both Heat Transfer Efficiency: The hot flue gases from the fire are forced through these narrow channels, or gaps, where it is forced to scrape against the pot or griddle; and
Combustion Efficiency: If the gaps are too small, the draft diminishes, causing the fire to be cooler.
Note: 

If your post uses gasifiers, solar cookers, and/or retained heat cookers, pause here to explain that the 10 Design Principles just covered pertain to wood-burning rocket cookstoves. Transition into the following sections as needed at your post, making sure to emphasize the similarities and differences in design principles of these stoves as compared to rocket stoves. 

3. Gasifiers
Gasifier stoves are different from rocket stoves in that the fuel is loaded in first. They burn very efficiently. 

Note: 
If trainers can demonstrate or show a video of a gasifier stove, this might be helpful.  Depending on whether or not the post will be training participants on gasifiers, add more details here.
4. Solar Cookers and Retained Heat Cookers
Solar cookers use no solid fuel at all and release no emissions. If you have never tried using one, you might want to.

There are three principle types of solar cookers: 1) A box cooker: A glass-topped container that converts sunlight into heat and cooks like an oven at up to 350F (176C), 2) A panel solar cooker: Smaller and less expensive than a box cooker, it can be folded flat for storage and also cooks like a oven but at 250F (121C), and 3) a concentrating parabolic reflector. This is what [indicate an actual example] looks like.
Because solar cookers do not cook during the early morning or at night, solar cookers should be promoted as part of an integrated cooking system alongside improved stoves and, ideally, retained heat cookers, which are essentially insulated baskets or boxes. This is an example of a retained heat cooker (indicate a physical example).  Retained heat cookers allow meals cooked in the afternoon to be served still hot during the evening.  
Box and panel solar cookers are best suited for foods that are cooked slowly and evenly, including breads and cakes. They can also be used to pasteurize milk and drinking water and to heat water for non-cooking purposes, such as bathing and cleaning.  

Note: 
If post will be training on solar cookers and Volunteers will be promoting them, add more detail here.
Stoves to be Constructed in the Practice Step
Say “OK, next you’re going build a cookstove.” Tell participants which stoves will be built and why this type (or these types) of stove was (or were) chosen, show them what the end product looks like. The trainer will show a picture of the stove to be constructed or an actual physical stove and list or describe the materials used to build the stove. The trainer will also instruct participants to ask masons about key maintenance activities that are needed to ensure that the stove continues to function properly.



	Practice

15 minutes

Handout 2: Design Principles for Wood Burning Cook Stoves (one copy per group) 

Handout 3: Design Drawings and Instructions
2-4 hours, variable, possibly over several days
	Cookstove Construction Activity

Participants practice building various cookstoves.
1. Go over the logistics of the stove construction activity. Let participants know how the groups will be divided and which group will build which stove. Mention the materials to be used. Let them know that the role of the mason will be to show them how to work with local materials, and to help them to make stoves that will endure. The mason will also describe key maintenance activities for the stove. Distribute Handout 2: ICS 4: Design Principles for Wood Burning Cook Stoves (one copy per group), and ask that the group become familiar with it during stove construction. Tell participants that you will be visiting each group periodically to verify their participation and their progress and to answer any questions.  

2. Let participants know that the goal is for them to feel comfortable going back to their sites and building this type of stove without help (or with minimal help), as well as to be able to advise or organize a stove building activity, and to instruct others on proper stove maintenance. If groups are building different types of stoves, they may stop at some point in construction, visit another group, and learn from that group.

Note: 
If several stove types will be constructed, pay special attention to the logistics of moving the participant groups to each location in a timely fashion. Also consider the time required to construct each stove and plan the timing of group rotations so that observations of the different stages occur at strategic times that will help participants from other groups to observe and understand the intricacies of each stove design. Ultimately participants should learn enough to build each type of stove on their own.
3. Describe the stove(s) to be constructed by each group. Share the design drawings.  Distribute Handout 3: Simple Sunken Pot Design (or other sample design drawings and instructions) on key steps of assembly/construction of the stove or stoves to be built. Tell participants they will build the stove in [insert number here] stages, and tell them how long the construction will take.   

Share any information about how to construct stoves and what to watch for, ask, and avoid. Ask participants to ask masons about construction factors that affect stove integrity.

Stove Construction Practice
1. In small groups, with local masons or community members if possible, participants build stoves.
Note:  

If possible and as appropriate, participants should build more than one type of stove/solar cooker.  

If your circumstances allow, and the stove design is not too complicated, it is recommended that the trainer demonstrates by first constructing one stove and then participants in small groups construct one per group.




	Application

2-4 hours, variable, possibly over several days

	Cookstove Observation and Analysis

Participants in their groups visit other groups and learn new cookstove design concepts from other groups. Participants also demonstrate, analyze, and explain the concepts of their respective group’s stove to visitors from other groups.

1. Facilitator, mason, and fellow participants visit stoves at different points in the construction and provide input.
2. Participants take turns explaining key components and demonstrating proper construction of their stove to visiting participants, facilitator, and mason. They also describe critical stove maintenance activities and their ideal frequency.
3. While visiting other stoves, participants observe appropriate construction practices, review design handouts, and ask questions as needed in order to become familiar with other stove designs.  


	Assessment

30 minutes

Handout 4: Cookstove Construction  Questions

	1. After all stoves are constructed and visited, gather participants together in one large group. Ask participants how the construction activity went and what they learned.  Ask them how comfortable they would feel constructing a stove independently. Ask them what they learned about stove maintenance.

2. Distribute Handout 4: Cookstove Construction Summary Questions. Ask participants to answer the following questions individually (10-15 minutes) and collect their papers at the end of the session:
1) Describe how the stove(s) you built met three of the design principles of improved cookstoves.
2) Name at least two stove construction factors that affect the integrity of the stoves you built.
3) How does this model improve upon the stoves currently being used in your community?
4) Identify particular stove modifications that might affect combustion efficiency and/or heat transfer efficiency of the stove(s) you built.
5) Which sections of the stove construction did you actively participate in? List them specifically.

6) Which sections of the stove construction did you practice explaining and training other participants in? List them specifically.
7) List at least two key maintenance activities that need to be conducted for the stove and their ideal frequency.
8) What further information or support do you need in order to construct stoves independently at your site?
3. Facilitate discussion around these questions when participants have finished writing.  Refer back to the responses recorded on flip charts during the Motivation section at the start of this session related to participants’ experiences with building, avoiding errors, consulting experts, and how planning can help to make projects more effective.  

Note: 

All three parts of Learning Objective 1 are assessed through completion of Handout 4: Cookstove Construction Summary Questions, and are assessed verbally during group discussion at the end of the assessment phase.

4. The facilitator reviews Handout 4 responses for accuracy and returns them to participants the next day.

5. Ask participants to bring laptops to Session 4: Standard Cookstove Performance Testing, if available.



	Optional Trainee-Directed Activity
	If the timing of the session, location, and other variables will allow, assign participants the following Trainee Directed Activity. Identify households expressing a need and interest in improved cookstoves (perhaps identified during Session 2: Initial Cookstoves Assessment).  Construct at least one cookstove with an interested household. If possible, arrange for the trainer to visit some completed stoves, or for groups of participants to visit each other and offer feedback on the completed stove(s).



	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. The Peace Corps, Washington, D.C. Rev. September 2012.
Dr. Mark Bryden, Dean Still, Peter Scott, Geoff Hoffa, Damon Ogle, Rob Balis, and Ken Goyer. Design Principles of Wood Burning Cookstoves. Aprovecho Research Center (Funded by Shell Foundation). Rev. June 2006.
ICS 2: Comparison Table of Stove Options
ICS 5 (a and b): Guide to Designing Retained Heat Cookers—English:  http://inside.peacecorps.gov/index.cfm?viewDocument&document_id=38617&filetype=pdf 

ICS 5 (a and b): Guide to Designing Retained Heat Cookers—Spanish:  http://inside.peacecorps.gov/index.cfm?viewDocument&document_id=38618&filetype=pdf 
ICS 6: Solar cookers references:  http://inside.peacecorps.gov/index.cfm?viewDocument&document_id=38619&filetype=docx 
	Handout 3 (examples): Simple Sunken Pot Design 
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Diagram provided courtesy of the Aprovecho Research Center.
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Diagram provided courtesy of the Aprovecho Research Center.

	Handout 4: Cookstove Construction Summary Questions


Name: 






Date: 



Type of stove(s) constructed: 











Name of mason(s)/artisan(s): 










1. Describe how the stove(s) you built met three of the design principles of improved cookstoves.
2. Name at least two stove construction factors that affect the integrity of the stoves you built.
3. How does this model improve upon the stoves currently being used in your community?

4. Identify particular stove modifications that might affect combustion efficiency and/or heat transfer efficiency of the stove(s) you built.
5. Which sections of the stove construction did you actively participate in? List them specifically.

6. Which sections of the stove construction did you practice explaining and training other participants in?  List them specifically.
7. List at least two key maintenance activities that need to be conducted for the stove and their ideal frequency.
8. What further information or support do you need in order to construct stoves independently at your site?
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