
PERSONAL PROTECTIVE EQUIPMENT FOR BEEKEEPERS
Irshath Ahamed K | Prof. Sandesh R



1. Introduction

2. Site Visit

3. Issues

4. Concepts

5. Evaluation

6. Fabric study

7. Mock-up

8. Testing

9. Ideations

10.Final Suit



• Beekeeping is the maintenance of honey bee
colonies, commonly in hives, by humans.

• A beekeeper (or apiarist) keeps bees in order to
collect their honey and other products that the hive
produces.

https://en.wikipedia.org/wiki/Beekeeping



• Among all the other accessories, beekeeper's suit is one
of the most important tools a beekeeper can have.

• It protects against the stings and helps the beekeeper
stay calm when bees get agitated.

https://en.wikipedia.org/wiki/Beekeeping



• India, one of the largest honey producer and exporter
in the world, plays an important role in world honey
production and trade.

http://www.impactjournals.us/download.php?fname=2-14-1406205494-16.%20Applied-Beekeeping%20industry%20in%20India%20Future%20potential-Tarunika%20Jain%20Agrawal.pdf.
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http://www.indiastat.com/table/agriculture/2/honeybeekeeping/17463/768669/data.aspx
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http://mgiri.org/wp-content/uploads/2014/05/Development_of_Protective_Clothing_for_the_Indian_Beekeeper.pdf
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CENTRE OF SCIENCE FOR VILLAGES
• Bridging the gap between technologies from national

laboratories and rural mud huts.
1. Rural housing
2. Sanitation
3. Liquid waste management
4. Non Conventional energy
5. Eco technologies
6. Rural Industries

• One of the production unit is the honey section

CENTRE OF SCIENCE FOR VILLAGES

• Bridging the gap between technologies from
national laboratories and rural mud huts.
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3. Liquid waste management
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• One of the production unit is the honey section
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� Non breathable.

� Heavy.

� Stiff.

� Non flexible.

� Expensive.
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• Non breathable.

• Thick.

• Difficult to work with.

• Not a suitable elastic.

• Gaps increasing the

risk of bees entering.



• Lack of ventilation.

• Cannot be worn without a second person’s help.

• Faulty wearing order.

• Stiff material restricts viewing angle.

• Cumbersome.

• Gloves are not specifically designed for this purpose.

• Gaps at the junctions.SU
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To design and develop a sting proof suit that
• Is made from an appropriate material.
• Is ventilated properly.
• Provides adequate protection from bee stings.
• Cost effective.
• Is intuitive to wear and remove.
• Is cheap and easy to manufacture.
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• Invisibility
• Smoke suit
• Air Flow jacket
• Colour
• Ultrasonic suit
• Camouflage
• Water filled suit
• Pressure difference
• Aluminium foil suit
• Kevlar suit
• Perforated suit
• Military suit
• Fabric Texture
• Industrial thermal suit
• Electrical/Chemical

repellant

• Bubble wrap suit
• Electric charge suit
• Jute sac suit
• Mosquito netting
• Hazmat suits
• Lungi type jacket
• Umbrella structure head

veil
• Rings all over body
• Use and throw jacket
• Astronaut helmet
• Bear suit
• Bird cage helmet
• Inbuilt fans
• Baloon suit
• Camouflage scent
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1 Keeping the bees away from the beekeeper by
using natural & chemical agents.

2 Thick enough so the sting does not reach the skin.

3 Strong enough so the sting does not even penetrate.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3994616
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1 Keeping the bees away from the suit by using natural
& chemical agents.
• Expensive.
• Weakens and kills bees.
• Suit anyways.

2 Thick enough so the stinger does not reach the skin.

3 Strong enough so the sting does not even penetrate.
• Existing suit.
• Not breathable.
• Prone to bee sting.



2
Thick enough so the stinger does not
reach the skin.

CONSTRAINTS
� About 3mm – 4mm thick.
� Breathable.
� Lightweight.
� Flexible.
� White color.
� Cheap.
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Sunrise	International,	 Ghatkopar	West.

Payal	Creation,	Chinchpokli	East.

Aala	Traders,	Nagdevi.

Krishna	Corporates,	 Kalbadevi	Road.

Sangeetha	Traders,	Dharavi.

Natroyal	Industries,	Kandivali	West.

Modi	&	Patel	Filter	Fab	pvt	ltd,	Kalbadevi	Road.

Tip	top	Seat	covers,	Grant	Road.

D.	Chemet	International,	 Swami	Nityanand	Road.

Hi	tech	Furnishing	– Ashwin,	Santacruz	East.

Arrow	Technical	Textiles	Pvt	Ltd,	Kandivali	East.	

Riddhi	Enterprise,	Dahisar	East.

Porwal	groups,	 Ichalkaranji.
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General Testing
• Material weight
• Material comfortness
• Ability withstand Bee stings
• Bee behaviour on colour
• Bee behaviour when disturbed

Indoor
• Ventilation
• Bee behaviour

Outdoor
• Exposure in sunlight
• Ventilation
• Bee behaviour
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UNIFIED SUIT
• Less parts.
• Easy to wear.
• Single person usage.
• User wear the full suit.
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http://www.menshealth.com/sites/menshealth.com/files/wp_import/heat-map.gif





Initial Concepts 
and Ideations

Initial Concepts 
and Ideations
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Single Prototype- ₹1480*
• Material cost - ₹450/kg (₹ 160/m)
• Fabric needed - 4m2 (₹640)
• Zip, Velcro, Canvas and Rib - ₹90
• Stitching cost - ₹750
Cost cut by 33%

Mass manufacturing - ₹940 (100 suits)*
• Material cost - ₹300/kg (₹ 100/m)
• Fabric needed - 4m2 (₹400)
• Zip, Velcro, Canvas and Rib - ₹40
• Stitching cost - ₹400
Cost cut by 37%

*accurate costing estimation

Existing Suit - ₹2200
• Material Cost - ₹160/m
• Fabric needed - 6m2 (₹1000)
• Stitching cost - ₹ 1200
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Ventilated & Less humid

Easy to wear and remove

Less time to stitch

Less materials

Cost effective

Lightweight

Flexibility

Pure White

Washable

Easily foldable

55% - 50% 

1m 20 sec

4 Hours 

4m 

₹1480 (₹ 940)

.95 kg

Flexible 

Pure white

-

-

75% - 55%

4m 48sec

8-9 Hours 

6m

₹2200

2.3 kg 

Non flexible

Off white

-
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✓ More abrasion resistance

✓ Long lasting

✓ Less Wrinkles

✓ Less Shrinkage

✓ Dries Quickly

http://www.sewingpartsonline.com/blog/411-cotton-vs-polyester-pros-cons/
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Everything has to be bought in bulk.

Needs intensive testing for a year.

• Durability.

• How long does it last?

Does not absorb sweat.

Gets dirty pretty quickly.

http://www.sewingpartsonline.com/blog/411-cotton-vs-polyester-pros-cons/
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http://www.impactjournals.us /download.php?fname=2-14-1406205494-16.%20Applied-
Beekeeping%20industry%20in%20India%20Future%20potential-Tarunika%20Jain%20Agrawal.pdf
. https://hvorst.f iles.wordpress.com/2015/04/12569hh.jpg
http://mustaf izmamun.com/wp-content/uploads/2014/03/Honey-Hunters- in-Sundarbans.jpg
https://ih1.redbubble.net/image.74951796.6744/flat,1000x1000,075,f.jpg
https://4.bp.blogspot.com/-
krChRfxbo24/VzGx8W6sC7I/AAAAAAAAIrM/M4mvIzVU3WI5Q_BEoi6sXNw4dApMl1HCQCLcB/s1600/Picture%2B083.jpg
http://www.thedailystar.net/sites/default/f iles/feature/images/honey_hunting.jpg
http://phenomena.nationalgeographic.com/files/2015/10/02honeybeegallery1-1920x1280.jpg
http://static.messynessychic.com/wp-content/uploads/2012/06/20120625-164959.jpg
https://dl2.pushbulletusercontent.com/BPCpyRTEGHqGckxD0prFt1eUTtBZtGy0/IMG_0484.JPG
http://media4.s-nbcnews.com/j/msnbc/components/slideshows/_production/ss-140311-honey-hunters/honey-hunting-
0015.nbcnews-ux-1280-900.jpg
https://i.ytimg.com/vi/dwtlNE_vHd8/maxresdefault.jpg
https://ichef.bbci.co.uk/images/ic/1200x675/p01g4l9x.jpg
http://main-designyoutrust.netdna-ssl.com/wp-content/uploads/2014/04/2-1-990x1486.jpg?iv=8
https://totravelistolive.co/wp-content/uploads/2016/11/honey-hunters- .jpeg
https://assets.wired.com/photos/w_1000/wp-content/uploads/images_blogs/rawfile/2014/03/Honey-Hunting-0053.jpg
https://quick.bugyal.com/imgEP/Climbing-with-bamboo-ropes-as-smoke-raises.jpg
https://media1.s-nbcnews.com/j/newscms/2014_11/247051/honey-hunting-
0001_664d02aa1998d20dcecfa3ee32147f75.nbcnews-fp-1200-800.jpg
http://www.m2now.co.nz/wp-content/uploads/2015/07/honey-hunting-0011.jpg
http://2.bp.blogspot.com/-
U3Kcd6HKuis/U5jgFnksKEI/AAAAAAAAKVA/1Crc1AuvUrI/s1600/Mad+Hallucinogenic+Honey+Hunters+of+Nepal.jpg


