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Problem in Rice cleaning process

Low efficiency
Done by hand
time consuming

Low Cleanliness
Low selling price

Problem
Uganda / Cleaning Process

Problem of Uganda

Poor infrasturcture
Low income for farmers
Lack of technology
Inefficient agriculture
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Easy to Use Machine

High Cleanliness & Efficiency
aim for 99% cleanliness of cleaned rice
600kg/hour

Safety 
No sharp edge of machine (housing)
Operating parts are not exposed to the outside

Mission
To know how to use intuitively
Low dependency on electrical power grid
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Design Concept

Input

Light Contamination
Cleaned Rice

Broken Rice

Stone

Big Contamination
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User Scenario - Persona
Goals

Provide safe food
Want to improve his economic situation




Information on the work environment
Works mostly on customer's farms

Contact with customers



Abilities
Knows exactly how his machine works and how to keep it going

Can work with (power) tools



Tasks
Transports the machine to the farmer

Sets up the machine for the farmer to use
Fills the rice in inlet of the machine

Controlls the functionality of the machine
Checks the machine when there is a problem




Operator of the machine

Brian, 29 y.o.
170cm
Technical operator
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Goals
get a better selling price for the rice

safe income



Social environments
family of 8 (3 working adults)

interaction with neighborhood



Abilities
Primary school education

Information on the work environment
exclusively outdoors




Tasks
Brings the rice to the machine

Check the quality of the cleaned rice
Remove the filled rice bags

Michaela, 54 y.o.
157cm
Farmer

Farmer

User Scenario - Persona
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User Scenario

Farmers

Operator

Money

Wage, Truck, Machine

Company (Storage)
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User Scenario

Make schedule for the different farms Maintenance / pre-checking the machine

Drive to the farm Operate the machine
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User Scenario

Cleaning the machine

drive to garage/charge batteries




Move to next farm

repeat until workday is over 10



Number of harvesting seasons 2 


Rice per ha 2900kg/ha 


area of average farm 1,3ha 


produced rice per farm 3770kg 


produced rice for 1 harvest season 1885kg 


capacity of the machine 600kg/hour 


Working Time per farm 3,14hour 


selling price by farmers 0,48$/kg Average Selling Price Today

wage for employee $200,00 10 machine operators, 1 manager, 1 engineer

Income for farm per year $1.809,60 Existing Model

Business Model
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working days per season 30days Visit 3 farms per day

Fee per farm to cover wage for operator for 1 year $13,33 1 person/machine

Fee per farm to cover wage for manager for 1 year $1,33 1 person

Fee per farm to cover wage for engineer for 1 year $1,33 1 person

Rent (garage) / per farm $6,67 200m^2

Car maintenance - fuel cost $5,73 moving distance : 65.4km, efficient : 6km/L, price of dissel : 1.58$/L

Batteries maintenance $0,83 2.5KW/12V, 375$(per battery for 5y), 2 batteries

Batteries electricity $0,10 0.118$/Kwh(Uganda Industrial Electiry Price)

Car maintenance - repair $3,50 


Machine maintenance - repair $5,00 


Fee for unexpected cost (deposit) $7,00
Cover the risk of the company for machine, cost of machine

production, (tax)

Sum of company's income per farm $44,83 Break Even Point for farmers : extra 4.96% of selling price

Business Model
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Mobile machine

Machinization / automated process

User-Friendly Machine (rice lift)

Operating profit only as much as the cost of maintaining the
business

Unique value proposition
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Prototype

Battery

Lift
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Inner Sieve

Prototype

Whole grain rice outlet

Broken rice outlet

Motor for vibration
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Technical specs

Machine Dimensions : 

Air velocity of fan : 10.99m/s
Flowrate : 1.06m³/s
Winnowing Fan Power consumption : 43.9W

Rice Throughput : 600kg/h

        Height: 1660mm, Length: 1560mm, Width: 185mm
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Mass of sieve : 1kg
Angle of sieve : 20°
2 Motors
Frequency : 20Hz
Efficiency of Chaning Power Type : 70%
Vibration Motor Power Consumption : 67.3W

Total Power Consumption : 178.6W

Technical specs - Vibration

Stone outlet
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Sources

Journal; http://www.intagrijournal.org/journal/article.php?code=78054
Cost of living; https://www.expatistan.com/cost-of-living/country/uganda

Cost of living; https://www.numbeo.com/cost-of-living/in/Kampala?
displayCurrency=UGX

Minimum wage; https://wageindicator.org/salary/minimum-wage/uganda
Uganda’s rice milling; https://www.emerald.com/insight/content/doi/10.1108/BFJ-05-

2021-0505/full/html
3 types of rice milling systems;

https://www.frontiersin.org/articles/10.3389/fsufs.2019.00047/full
Uganda’s degradation; https://rmportal.net › frame › at_download › file

Climate Risk; https://www.adaptationcommunity.net › 2021/02
Irrigation systems https://atlas.nilebasin.org/treatise/irrigation-areas-in-uganda/




http://www.intagrijournal.org/journal/article.php?code=78054
https://www.expatistan.com/cost-of-living/country/uganda
https://www.numbeo.com/cost-of-living/in/Kampala?displayCurrency=UGX
https://wageindicator.org/salary/minimum-wage/uganda
https://www.emerald.com/insight/content/doi/10.1108/BFJ-05-2021-0505/full/html
https://www.frontiersin.org/articles/10.3389/fsufs.2019.00047/full
https://www.adaptationcommunity.net/wp-content/uploads/2021/02/GIZ_Climate-risk-profile-Uganda_EN_final.pdf
https://atlas.nilebasin.org/treatise/irrigation-areas-in-uganda/


Sources
Isingiro climate; https://tcktcktck.org/uganda/isingiro

Types of rice; https://www.africa-uganda-business-travel-guide.com/how-to-grow-rice-in-uganda.html#:~:text=There%20are%20two%20main%20rice,soaked%20places%20for%20its%20production.
Types of rice 2; https://www.selinawamucii.com/produce/cereals/uganda-rice/

Type of Africa rice; https://www.africarice.org/nerica
NERICA;https://www.jica.go.jp/activities/issues/agricul/approach/ku57pq00002m21du-att/guide_for_nerica_en.pdf

Long grain rice’s size;
https://www.delightedcooking.com/what-is-long-grain-rice.htm#:~:text=Typical%20length%20measurements%20for%20a,the%20famous%20Indian%20basmati%20rice.

Pallisa district local government statistical abstract 
https://www.pallisa.go.ug/sites/default/files/2019%20Statistical%20Abstract%20edit.pdf

weather in Pallisa
https://www.besttravelmonths.com/uganda/pallisa-3793071/

Uganda new road project
https://www.unra.go.ug/news/episode-3-infrastructure-for-agriculture-in-uganda

Pallisa road (detailed)
https://www.works.go.ug/index.php/component/k2/item/32-tirinyi-pallisa-kumi-67km
Road Transport Project https://www.works.go.ug/projects/road-sub-sector-projects

NERICA growth environment https://onlinelibrary.wiley.com/doi/10.1111/ppl.12299
Contain of water after harvest

http://www.knowledgebank.irri.org/step-by-step-production/postharvest/drying#mechanical-drying-systems
Relative humidity-Temperature

http://www.knowledgebank.irri.org/step-by-step-production/postharvest/drying/drying-basics/how-to-determine-the-emc
broken rice separator

https://www.rice-machine.com.tw/en/product-263795/Broken-Rice-Separator-KT-901-1200.html
rice destoner

https://www.linkedin.com/pulse/various-rice-destoner-machine-stone-removing-sale-zhang-sophia
broken rice criteria

https://www.jica.go.jp/project/english/sudan/001/materials/c8h0vm00007vrgs5-att/rice_quality_en.pdf


