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PREFACE

According to the findings at the World Renewable Energy Congress (Florence Italy), Women 

are the group most affected by energy scarcity and related environmental degradation, 

economically in times spent on subsistence activities and in negative health impacts. 

Renewables hold great potential for improved quality of life for women because they ease the 

time and human energy needed to meet daily needs while helping to improve indoor air quality. 

Women's role in energy is so important that we need women to be involved in energy decision -

making. Renewables must be applied in a culturally sensitive manner and in such a way to 

actually meet women's need.

Drying using solar radiation, i.e. drying under direct sunlight, is one of the oldest techniques 

used by mankind to preserve agriculture based food and non-food products. This form of energy 

is free, renewable and abundant in any part of the world especially in tropical countries. 

However, in order to maximize its advantage and optimize the efficiency of drying using solar 

radiation, appropriate technology need to be applied in order to keep this technique a sustainable 

one. Such technology is known as solar drying and is becoming a popular option to replace 

mechanical thermal dryers owing to the high cost of fossil fuels, which is growing in demand but 

dwindling in supply. For sustainability and climate change concerns it is important to use 

renewable sources of energy as much as possible.

This training manual has come about as a result of the project: “Enhancing Energy Security 

and Rural Entrepreneurship: Capacity Building of Rural Women on Solar Dryer,“ a project 

supported by Irish Aid, Nigeria. It would provide a simple step-by-step guide to the usage of the 

tunnel solar dryer and therefore employ professionals, students of higher learning, farmers and 

all stakeholders to take advantage of it.

Priscilla Achakpa

Executive Director, Women Environmental Programme
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WHO WE ARE

History/Background

WEP is a non-governmental, non-profit, non-religious, and voluntary organization. WEP was 

established in 1997 by a group of grass root women in Nigeria.  WEP programs compliment the 

efforts of government and other organizations who strive to promote, respect, protect and fulfill 

the rights of Women, young people, and excluded/marginalized groups. WEP has United 

Nations ECOSOC Special Status, Observer Status to the United Nations Environmental 

Programme (UNEP) Governing Council/Global Ministerial Environment Forum, and United 

Nations Framework Convention on Climate Change (UNFCCC). With the Observer Status, 

WEP can participate as a major group organization in contributing to the intergovernmental 

decision-making process in the UN-System.

Structure  &  Governance

WEP is today governed by a 5-member Board of Directors and 3-member advisory Board while 

her programs are administered by a 13-member Programmes and Administrative staff. WEP 

strongly believes in the active participation and involvement of those we work with/for, 

therefore, encourages the contribution of our volunteers and community members in the design, 

implementation and monitoring of her Programmes.

· Vision: WEP envisions a society where the environmental, economic, social and 

political rights of women and youth are protected. 

· Mission: WEP is committed to empowering Women and youth to effectively address 

the environmental, economic and political issues that affect them 

· Goal:  The overall goal of Women Environmental Programme (WEP) is to promote a 

sustainable society while addressing issues of gender injustices relating to environ 

mental, economic and social rights of women, children and youth

Our  Thematic  Areas:

· Environment

· Governance
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Our Strategies:

· Advocacy

· Capacity Building 

· Community Mobilization

· Research and Development 

· Publications  

· Networking

Our Values:

· Accountability and Transparency

· Team Work, Hard work and  Commitment to work

· Honesty and Integrity

· Gender Justice and Fairness

· Trust and Confidentiality

· Excellence and Cost Effectiveness

Strategic Objectives

· To sensitize and raise awareness of the general public on the vulnerability and adaptation 

of gender to the impact of climate change;

· To stimulate the management of natural resources within the framework of national and 

international policies/convention for sustainable development in the environment;

· To advocate for the rights of the rural and urban dwellers to land, housing settlement and 

basic social infrastructure within the framework of The International Covenant on 

Economic, Social and Cultural Rights (ICESCR);

· To build capacity of the general public on the management of environmental conflicts, 

renewable energy, water and sanitation and organic pollutants; 

· To empower women and youths in their civic rights and responsibilities, electoral 

processes and democratic governance in Nigeria
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1.0 INTRODUCTION

Energy production and consumption in the rural areas are closely linked with the goals of 

sustainable human development: eradicating poverty, increasing women's role in development, 

reducing women's drudgery and making them more time available for their choice of 

development activities, providing people with income earning opportunities for better 

livelihoods. The availability of energy services has a distinct impact on the lives of poor people, 

and women in particular. This is most critically felt in rural areas where women shoulder the 

main responsibility of food processing, household cooking and family subsistence activities. In 

many rural areas, though potential with local resources, inaccessibility to energy sources and the 

related technologies has been identified to be one of the major barriers to meet the basic energy 

requirement of the rural people. 

One of the energy consuming activities in the rural areas is the drying of food products such as 

fruits, vegetables, livestock products. Drying has evolved as a common practice, as it enables 

women to preserve perishable good for consumption in off-season when these products are not 

available, thereby providing a vital source of family nutrition, as well as for sale in market. In 

fact, there are many products, which fetch a better price in the market, when dried and sold. 

The most commonly used method for drying of food products, fruits, vegetables, and livestock 

products is under the open sun. However, open sun drying is slow, has no quality control and 

collects contaminants like filth from birds and rodents, dust, dirt, and dead insects etc. At the 

same time, nearly 30-40% of the fruits and vegetables grown in rural areas get spoiled either due 

to lack of transportation, lack of storage facilities or simply over-production than the local 

people can consume. If only the excess can be stored and processed properly, there is an 

automatic activity and employment at the local level with excellent returns and a corresponding 

impact on livelihood as well. 

Alternative methods of drying such as solar dryers are increasingly emerging as an alternative 

for women who want to have healthy dried food products for family consumption or rural and 

semi-urban poor people wanting to commercialize food processing as their secondary or primary 

enterprises to support their livelihood through selling value added products. Solar dryers with its 

advantages can not only save drying time but also maintain the quality of food products. 

However, rural poor especially women have not been able to harness these advantages as they 

have no access to solar dryers. Unless women are provided an opportunity to equal and active 

involvement with men in energy development activities, the question of sustainability and 

energy security would persist throughout the development process.
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2.0 SOLAR DRYING

The heat from the sun coupled with the wind has been used to dry food crops for preservation for 

centuries especially in developing countries. The different ways employed in sun drying include 

spreading it on wide shallow baskets on the roofs, mats, wrappers, cemented floors, and swept -

grounds and trays. Other methods include threading the pieces on a cord or stick and hanging it 

over a fire, wood stove or from the rafters. Or one can bundle herbs or strawflowers and suspend 

them from bushes or door knob or nails in rooms with good ventilation etc. 

These traditional methods of sun drying prove effective with minimal quantities of food crops 

but become tedious, ineffective and time consuming with large quantities of food crops. The 

traditional sun drying becomes more ineffective at the peak of production of food crops which 

often coincide with the rainy season when the amount of solar radiation is low. The drying of 

food crops for preservation especially perishable food crops become a huge challenge during the 

rainy season which lead to loss of thousands of tons of food crops. This poses a challenge to food 

security hence the development of sun-drying into solar drying.

In solar drying, a device called a solar dryer is employed for speedy drying of food crops. With 

solar dryers, special enclosed drying racks or cabinets are built to expose the food to a flow of dry 

air heated by electricity, propane or solar radiation. In solar drying, the drying area is in an 

enclosed ventilated area – often with polythene, acrylic or glass covering - as a more efficient 

harnessing of the elements of the drying operation.

2.1 SOLAR DRYERS AND TYPES

Solar dryers are devices that use solar energy to dry substances, especially food and food crops. 

Solar dryers are also known as dehydrators. Basic solar dryers will have a solar collector and a 

drying chamber. However, the drying chamber should not be exposed to direct sunlight which 

would spoil the food. Drying racks should be made out of food-safe materials such as stainless 

steel, Teflon-coated fiberglass or food-grade plastic, which promote air circulation.

Types of solar dryers

There are many different types of solar dryers but they can all be conveniently classified into 

three different categories depending on the mode of heat transfer from the sun to the product.

· Direct mode solar dryers

In a direct mode solar dryer, the crop is directly exposed to solar radiation. For this to occur, the 

structure containing the crop to be dried must be covered with a transparent material. The solar 

radiation passes through the glazing and is absorbed by the crop and its immediate surroundings.
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· Indirect mode solar dryers

In an indirect mode solar dryer, the crop is not directly exposed to solar radiation. The incident 

solar radiation is absorbed by some other surface – usually a solar collector- where it is 

converted into heat. The air for drying flows over this absorber and is heated. The warmed air is 

then used to transfer the heat to the crop located within an opaque structure. High and 

controllable temperature can be achieved in this type of dryer if a fan is used to move the air 

through the solar collector.

· Mixed mode solar dryers

The mixed mode solar dryer combines the principles of the above two, where the product is 

exposed to the sun and a stream of pre-heated air simultaneously.

3.0 THE  TUNNEL  SOLAR  DRYER

The solar tunnel dryer is made up of three major components: the solar collector, the food dryer 

compartment, and the airflow system. Air is circulated by fans which use from 20-40W of power 

from a photovoltaic panel, a generator or central utility. Air is forced into the solar collector by 

the fans where it is heated by the sun, and then flows onto the food dryer section. The tunnel solar 

dryer is applicable to all agricultural products and supports rural farmers.

3.1 COMPONENTS  OF  THE  TUNNEL  SOLAR  DRYER

The major components of the tunnel solar dryer are:

1. The solar collector area

2. The air circulation system – Solar panel and fans and  

3. The dryer chamber

The constituent parts are:

1. Base frame

2. Side plate

3. Wooden floor

4. Wooden border

5. Fan plate

6. Fans

7. Corrugated iron sheet

8. Blank iron sheet

9. Roof rack

10. Roof connectors

11. Solar panel

12. Roof support

13. Foil



4

Description of the dryer parts

The dryer stand – Composed of bricks, cement and sand. The solar dryer rests on the stand.

Dryer stand
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Solar Panel – The solar panel drives the fans which blow hot air over the products.

Solar panel
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The roof rack – Roof rack supports the transparent polyethylene material

Black corrugated iron sheet – Retains the solar energy

Heat collector area – Hot air is generated for drying in this area and blown over the agricultural 
product.

Roof rack

Corrugated iron sheet
Heat collector area

                  Yam pieces being dried on the drying area of the tunnel solar dryer
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Transparent polyethylene material – Retains the heat within the tunnel and protects the 
product from dust, insect and dirt.
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Plywood, acting as insulator. Openings for the installation of fans

The fans attached to the plywood – The three fans circulate heat within the tunnel

Fans

Plywood

The iron foil laid-out to serve as a drying floor
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The Tunnel Solar Dryer
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Technical Details of the Tunnel Solar Dryer

3.2 USING THE TUNNEL SOLAR DRYER

The tunnel solar dryer is applicable to all agricultural products. The tunnel solar dryer is simple 

and easy to operate hence it is appropriate for rural farmers and agro-entrepreneurs.

Before drying tuber crops like yam, cassava and potatoes, the tubers should first be peeled and 

sliced thinly to allow for faster drying. Crops like tomatoes should be cut open to discharge the 

water before drying. Cereals like beans; rice etc should be spread out lightly on the drying floor 

and stirred from time to time. 

The following steps should be followed when drying:

1. Open up the transparent polyethylene material

2. Place the material to be dried on the drying floor

3. Close the transparent polyethylene material

4. Turn on the fan switch

5. Allow the material to dry

6. For optimum drying condition, the transparent polyethylene material should remain 

closed till the end of the day (18:00GMT) when the sun intensity is expected to have 

dropped.

7. Remove the materials from the drier when dried to the desired moisture content level.

8. The fans should be left on as long as there are materials to dry. The fan regulates its speed 

depending on the solar energy intensity.

Note: Nothing should be dried on the solar collector area (the area painted black). Only the area 

laid out with iron foil should be used for drying.

Inspection of the food should be done through the opening at the end of the tunnel.
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3. 3 MAITENANCE OF  THE  TUNNEL  SOLAR  DRYER

The solar dryer needs to be maintained. The maintenance will require the repainting of 

the black body that is the corrugated iron sheet part. The solar panel that drives the fans 

should be cleaned from time to time, especially when it is noticed that the surface is 

dusty.

The drying area should equally be cleaned to keep it free from dust and dirt. The cleaner 

the drying surface the more effective the drying of products.

3. 4 ADVANTAGES  OF  USING  A  SOLAR  DRYER 

Conservation by appropriate technology is the key to successful enterprise. Approximately 70% 

of agricultural produce get spoilt after harvest in the tropical and subtropical regions of the 

world. This is mainly due to lack of storage facilities and little developed infrastructure which 

limit the extent of market penetration by small producers. Surplus seasonal harvest is usually not 

traded and markets prices persist at a low level.

As an alternative, the processing of dried products of high quality presents an opportunity for 

small to medium scale enterprises to reap the reward of their labour in which harvests are made 

into storable form and traded for a long term. Expenditure on transportation decreases, whereas 

benefits from additional processing remain at the producer. Stored goods are a regular source of 

income and diminish the dependence on seasonal harvest. Hygienic processing is the 

assumption for the production of high quality products. Even family enterprises get the chance 

to set on the market.

The advantages of using solar dryer include:

1. Professional drying technology in the arid and humid regions

2. Easy to assemble and dismantle

3. Reduced drying time as well as hygienic drying conditions and improved product 

quality.

4. It gives protection from insects, pests, unsuitable climate conditions and dirt.

5. Applicable to all agricultural products

6. low operation cost without the need for fossil fuel

7. Self-regulating airflow depending on the solar energy intensity

8. There is no need for continuous supervision 

4.0 PROTECTING  THE  SOLAR  DRYER  FROM  VANDALS 

Protecting the solar dryer from vandals is the responsibility of every member of the host 

community.

When not in use, the solar panel and the transparent material should be removed and kept in a 

safe place by a member of the community preferably a youth or youths who will be charged with 

this responsibility. The vigilante group of the community (where they exist) should keep watch 

over the solar dryer to protect it from robbery and vandalism.
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5.0 SOLAR  DRYER  AS  AN  EMPOWERMENT  TOOL

Solar dryer empowers women and youths economically. The use of solar dryer for drying to 

preserve food crops guarantees that income is generated on any food crop produced. Food crops 

could be stored and sold at a desired season without fear that they would perish. Stored goods are 

a regular source of income and diminish the dependence on seasonal harvest.

To effectively empower community members, communities are advised to form cooperative 

societies who will manage the funds that would accrue from the drying services rendered its 

members. This fund could be extended to members of the cooperative as loan to venture into 

other enterprises. 
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