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In Nepal, large amounts of food are lost between harvest seasons due to limited preservation methods.
This study evaluates how indirect solar dryers can be redesigned to reduce costs while maintaining

drying performance, making the technology more accessible to farmers.

Agriculture is a major source of income
for a large part of Nepal’s population. Despite
this, significant amounts of food are lost each
year due to insufficient preservation techniques
and limited infrastructure, making it difficult
and unprofitable to distribute food across the
country’s mountainous regions. As a result,
food availability varies throughout the year, and
large quantities of produce are wasted before
they can be consumed or sold.

Sun drying is a common preservation
method in the Himalayan region, where farmers
typically spread crops on cloths in direct
sunlight. While simple, this approach exposes
food to animals, weather, and bacterial
contamination. Indirect solar dryers offer an
alternative by drying food using heated air only,
reducing contamination risks and Dbetter
preserving nutritional value compared to
traditional sun drying.

This study evaluates two indirect solar
dryers developed within a larger project called
Solar Food: reducing post-harvest losses
through improved solar drying. These two
dryers are the A-dryer and the I'-dryer. The A-
dryer has been studied previously, while the
newly designed I'-dryer has been designed to
better meet local needs, such as higher capacity,
improved durability, lower cost per capacity,
and easier transportation. By systematically
adding and removing components, the study
investigates how each component affects
drying performance and cost, with the goal of
identifying the most cost-efficient
configurations.

Field experiments were conducted in
Nepal using apples as the subject of drying.
Each dryer was first tested in its original
configuration and then modified one
component at a time. These modifications
included removing insulation, heat exchangers

(A-dryer only), and internal fans, as well as
adding a heating element. Finally, the absorber
cover material was changed from glass to
plastic.

Economic analysis revealed that both
dryers in their original setup had a payback
period of about one and a half years. The results
of the component tests show that insulation
could be removed without negatively affecting
the payback period, reducing initial investment
costs. Adding a heating element significantly
shortened the payback period, by half for the A-
dryer and by one third for the I'-dryer, while
also improving drying uniformity. Internal fans
proved to be essential for more uniform drying
and are therefore not recommended to remove.
Plastic covers performed similarly to glass and,
when sufficiently thin, reduced material costs.
Overall, the I'-dryer demonstrated a higher
drying rate than the A-dryer.

The results suggest that the I'-dryer is
better suited for farmers with larger production
volumes, while the A-dryer remains a suitable
option for those needing smaller and more
affordable systems.

These findings highlight how relatively
small design changes can make indirect solar
dryers more affordable and accessible. Lower
investment costs are crucial for adoption and
can help farmers improve food security and
generate income within less than two years.

This work was conducted at Kathmandu
University, where measurements of weight,
temperature, and airflow were combined with
economic evaluations based on real prices and
harvest seasons. Together, the results support
continued development of sustainable, locally
adapted drying solutions in Nepal and Bhutan.



