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Flip Flop CapExisting Product @ S4S

Case Studies and Field Visits
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Flip Flop CapExisting Product @ S4S

Case Studies and Field Visits
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Flip Flop Cap

onion

garlic

ginger

Outcomes @ S4S

Case Studies and Field Visits
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Sahyadri Post Harvest 
Care Ltd.

India's largest integrated fruit and 
vegetable platform, excels in primary 
processing, frozen & aseptic 
products, fruit jams, ketchup, 
beverages, and zero-discharge waste 
processing through farmer 
partnerships.

Nashik, Maharashtra

22 September 2023

Case Studies and Field Visits
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Drying Capacity – Upto 500KGs

Dim – 8 ft x 21 ft

Solar Tunnel Drying

Case Studies and Field Visits
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Solar Tunnel Drying - Details

Air Exits Air Inlets

Stacking Racks 
with Wire 
Mesh Trays

Case Studies and Field Visits
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Science Behind

Working Principle

Heat absorbed by a Black Body is radiated back, 
and energy emitted is proportional to the forth 
power the temperature difference.

Black Body Radiation 

The Rate of amount of energy entering a system 
is greater than the rate of amount of energy 
escaping the system.

Greenhouse Effect

Stack Effect
Cold air is more dense than hot air. Hot Air 
Raises, and Cold air fills the place of Hot Air.
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Humidity , Airflow and Temperature

Humidity: In solar dehydration, low humidity is essential for effective drying. High humidity slows down the 
drying process because the air can hold less moisture. To achieve efficient dehydration, the air inside the 
dehydrator should be dry enough to absorb moisture from the produce.

Airflow: Proper airflow is crucial to ensure even drying. It helps in carrying away the moisture that evaporates 
from the produce. Good airflow prevents the formation of mold and ensures that all parts of the produce dry 
uniformly. Fans or vents are often used to maintain consistent airflow throughout the dehydrator.

Temperature: Temperature control is vital for preserving the quality of the produce during drying. The 
temperature must be high enough to remove moisture but not so high that it causes the produce to cook or 
lose its nutritional value. Typically, a range of 40°C to 60°C (104°F to 140°F) is maintained, depending on the 
type of produce being dried.

Science Behind
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Effective Drying

Effective drying refers to the process of removing moisture from the 
produce in a way that  retains its nutritional value, color, texture, and flavor 
while ensuring a long shelf life. It involves optimizing the drying conditions 
(humidity, airflow, temperature) to achieve a balance between fast drying 
and quality preservation. 

Achieving Effective Drying in Solar Dehydration:

1. Controlled Environment: Use adjustable louvers to control the sunlight 
entry, maintaining the optimal temperature. Ensure the dehydrator is 
well-sealed to prevent outside humidity from affecting the drying 
process.

2. Consistent Airflow: Implement fans or design vents that facilitate 
uniform airflow across all drying trays. This ensures even drying and 
prevents hotspots or areas where moisture could accumulate.

3. Monitoring Humidity: Use sensors to monitor and regulate the 
humidity inside the dehydrator. This can be achieved by adjusting the 
airflow or adding desiccants to absorb excess moisture if necessary.

4. Temperature Management: Keep the temperature within the 
recommended range for the specific type of produce. Adjust the 
louvers or use a thermostat-controlled heating element to maintain 
consistent heat.

5. Loading: Arrange the produce in thin, uniform layers to ensure even 
exposure to air and sunlight. Overloading the trays can lead to uneven 
drying.

Science Behind
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Problem Identification

Farmer’s Concerns

Based on the interview with Sahyadri Farm, these where the concerns extracted from the interview

“ Farmers are worried about the need to constantly monitor the drying process to determine when 
the vegetables are fully dried.  “

“If the drying process is not completed properly, residual moisture can lead to fungal growth, spoiling 
the produce. ”

“Different vegetables require different drying conditions, making it challenging to monitor and 
manage a diverse batch of produce.”

“High humidity levels during certain days make it difficult to achieve effective drying, as the air cannot 
absorb moisture efficiently.”
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Farmer’s Pain Points

Multiple Humidity Ventilation Pest Seasonal

“ Fungus due 
to moisture. “

“Diverse 
vegetables 
pallet , have 
to monitor 
differently.
“

“During 
highly humid 
day, What we 
do?
“

“During 
highly humid 
day, What we 
do?
“

“Rainy Season
“

“ Fungus due 
to moisture. “

Problem Identification
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Brief

Design Proto-Brief

Design a Decentralised Solar 
Dehydrator for Individual and 
Small scale Farmers, that can be 
used throughout the year. 

Design a system that is SMART, 
manages Humidity, AirFlow, Pest 
and Insect Control, Contextual 
Optimisation

Design a Efficient Cycle to use the 
Solar Dehydrator and make 
effective profits
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Design Brief

Design a Decentralised Smart Solar Dehydrator for Individual and Small scale Farmers, 
that can be used throughout the year.

SCALABLE
MODULAR
EFFICENT
EASE OF USE
WEATHER RESPONSIVE
PROTECTION

Brief
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Experiments

Exploration and Idea

Initially tried dicing 
tomato, and drying for 24 
hours. In Black painted 
metal mesh, 

But, when picking the 
dried vegetable, the seed 
and flesh would stick to 
the mesh itself.

This is a 3D metal mesh, 
that twists like pasta, this 
mesh has absorption and 
emission surface area in 
many angles, so it was 
good for Black body 
radiation.
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Experiments

Exploration and Idea

This is a second drying 
experiment set in the 
Shenoy’s Solar Oven. 

CARROTS , POTATOS and  
BEETROOT where diced 
and Layout-ed in two 
setting. 

One set in Sunlight 

and Other without 
sunlight.
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Experiments

Exploration and Idea
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Experiments

Exploration and Idea

It was very difficult to pick 
the dry vegetables. Most 
of the Potatoes were 
stuck to the metal plates.

Difference in colors were 
observed between the 
two sets.
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Experiments

Exploration and Idea

Carrot’s color value was 
preserved when not kept 
in sunlight. This will give 
a higher market value for 
the produce.

Beetroot’s color value 
was preserved when not 
kept in sunlight. This will 
give a higher market 
value for the produce.

Potato , on the other 
hand color value was 
preserved when kept in 
sunlight. This will give a 
higher market value for 
the produce.

The product kept in 
shade turned black 
instead.

40



Experiments

Exploration and Idea

Sealing to test life and 
crispness.
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Experiments

Exploration and Idea

Traditional Drying in 
Fabric or Plastic sheets

Here, the flower seller 
spreads the flowers in 
gate so that it gets 
viewed. Similarly, 
spreading will help the 
produce get better heat 
and dry fast

Heat Sink, from Dr. 
Rane’s Lab

Solar Collector
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Activity analysis

Exploration and Idea

Pre Drying Activities 
Dicing
Layouting

Drying Activities
Air Temperature Control 
Air Humidity Control 
Air Flow Control
Drying Time
Monitoring Drying Status 
Vegetable based Settings
Surrounding Weather Responsive
Protection (Pest, Fungus, Moisture) 

Post Drying Activities 
Picking (without damage) 
Storage 
Packing
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Ideations

Exploration and Idea
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Ideations

Exploration and Idea

Rotating wings directing air 
inside and outside, 
depending on the air 
temperature the rotation 
would work
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Ideations

Exploration and Idea

Inspiration from the Roof 
Turbines vents. Stack Effect. 
Rotating wings directing air 
inside and outside, depending 
on the air temperature the 
rotation would work

Drying Chamber

Solar Collector
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Mock-Up 1

Exploration and Idea

Solar collector and the drying 
chamber are the same. The 
walls are insulated. No Direct 
Sunlight. Solar Collector

Drying Tray

Insulation
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Mock-Up 2

Exploration and Idea

Here, the solar collector is 
separate and the heating 
chamber is separate, this helps 
to regulate light entry and 
precise control over heating.

Solar Collector

Ventilation Fan

Heating Chamber
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Mock-Up 3

Exploration and Idea

Vent Fan 

Air Inlet

This Slider sets the Air Inlet 
Amount. Mapped to weather
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Mock-Up 3

Exploration and Idea

Louvers that adjust the 
sunlight entry, allowing 
control of the percentage of 
sunlight based on the louver 
angle. Each type of vegetable 
requires a specific setting for 
optimal drying and color 
retention.
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Solar Dehydrator Design

Final Brief

Design a smart solar dehydrator with a 25 kg capacity for bulk drying 
of vegetables. It should be fast, user-friendly, and weather-
responsive, allowing farmers to easily load, set drying parameters, 
and remove dried produce.
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Interface

1. Display
2. Selection Knob
3. OK Button
4. Dial Grip

1 2 3 4

The interface is supposed to be used by the farmers to set 
the vegetable type, quantity and desired drying time.  

For monitoring, the interface should communicate back real 
time drying status, temperature , and humidity values.

Solar Dehydrator Design
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Automation

Solar Dehydrator Design
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Final Design

Solar Dehydrator Design
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Drawings ( 1: 10 )

Manufacturing & Fabrication

59



Drawings ( 1: 20 )

Manufacturing & Fabrication
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Manufacturing & Fabrication

62



Model

Manufacturing & Fabrication
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Modified Model

Manufacturing & Fabrication
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