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Motivation
Motivation

The Rural Technology Action Group (RuTAG), IIT Madras, is passionate 
about making the usable results of engineering and science research 
accessible to the wider society, specifically accelerating their use in 
rural areas. It is part of the wider network of RuTAGs conceptualised 
by the Office of the Principal Scientific Adviser to the Government of 
India.

Along with the other IITs, RuTAG IIT Madras rose to the call of the 
Ministry of Panchayati Raj in 2020. Joining the National Mission on 
Multipurpose Smart Vending Carts, we began surveying the market 
needs of vegetable sellers and cart vendors, understanding their 
needs, before developing economical, eco-friendly cart solutions. 
The project’s Principal Investigators were Prof. Rajiv Sharma, Prof. G. 
Venkatarathnam and Prof. Abdus Samad, and was coordinated by 
Project Associate Mr. Karthikeyan G.
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Development
Our approach towards this project involved multiple stakeholders in the 
design, fabrication and testing stages. We began our design process 
after extensively surveying our potential end-users, to understand the 
features they prized and the challenges they faced while using push- 
and cycle-carts at work.

Taking their feedback into account, we designed the products and the 
fabrication process such that minimal intervention would be required, 
encouraging multiple stakeholders to get involved. User perspectives 
were included again in the trial runs of the carts, and we were able 
to incorporate their valuable feedback to make our products more 
relevant.

The result is what you see in this brochure — user-friendly carts that 
benefit from an engineering perspective, made with eco-friendly 
materials, which empower their users with advanced versions of the 
features they rely on the most. We hope you see the potential in 
our endeavour, and we keenly anticipate your collaboration with this 
project.
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5-Wheel Cart

The five-wheel cart is our first developed product, which incorporates 
the key points from user surveys. The strong emphasis on expanded 
storage and display space is achieved through boxes and foldable side 
panels, greatly improving the users’ planning capacity and economic 
gain. The well-organised display space and sheltering canopy 
contribute to its eye-catching appearance, ensuring its prominence in 
the market.

Multipurpose 
Storage Space 

with Safety Locks

Biodegradable 
Waste Collector

Cold Storage Canopy

Utility Boxes

Extendable Display 
Area for Accessories

6

cenu
Stamp



Features
The cart is made of a heavy-duty frame of mild steel, with storage 
panels of Marine Grade plywood and a base of Diamond plywood. 
It is waterproofed with three coatings of PU. Its canopy is made of 
aluminium composite panels. Its sturdy design and heavy rim tyres 
make it a reliable vehicle for all weather and terrain conditions, offering 
shelter and stability to the user and their products.

• Hybrid cart, convertible between pedal- and push-cart
• Extensive storage space, including cold storage, with locks
• Weather-proof aluminium canopy with expandable storage
• Utility boxes to store cash boxes and battery
• Add-ons and customisation including loudspeaker systems, 

rechargeable lights and fans, and foldable stools
• Motorisation capability on demand—coming soon

Specifications
Overall Unit

Dimensions 3.20 * 0.91 * 2.13 metres

Weight 160 kg

Frame
Display area 1.55 * 1.37 m — 2.1 m2

Rear storage 0.61 * 0.91 * 0.46 m — 0.25m3

Cold storage PCM — 0.43 * 0.91 * 0.46 m — 0.18 m3

Utility boxes 0.30 * 0.25 * 0.20 m — 0.015 m3

Total storage capacity 0.445 m3

Load-carrying capacity 500–700 kg

Canopy
Dimensions Width: 1.22 m 

Length: 2.44 m, 3.05 m, 3.66 m 
(adjustable on request)

Thickness Standard: 4mm 
(3mm, 5mm and 6mm available on request)
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3-Wheel Cart

We developed a three-wheel version of the cart to meet popular 
demand, responding to feedback from the trials of our five-wheel cart. 
Smaller and more compact, it provides increased space and storage 
features in a triangular framework, ensuring stable weight distribution. 
Its lighter frame enables easier manoeuvrability and usage, especially 
by women vendors, and its modular design facilitates easy assembly, 
as either a front- or back-load cart.
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Features
The cart is made of a lightweight frame of corrosion-resistant steel, 
with storage panels of steel mesh and sheet metal, offering greater 
display and storage space. Its base is of Diamond plywood. It has a 
flex canopy, offering shelter to both cart vendor and products.

• Convertible between front- and back-load pedal cart
• Increased storage space, including cold storage, with locks
• Modular display rack for aesthetic product presentation
• Weather-proof flex canopy
• Space for utility boxes
• Add-ons and customisation including loudspeaker systems, 

rechargeable lights and fans, and foldable stools
• Motorisation capability on demand—coming soon

Specifications
Overall Unit

Dimensions 2.71 * 1.21 * 0.91 metres

Weight Estt. 100 kg

Frame
Display area Base layer: 1.40 * 1.21 m 

Extension: 0.30 * 0.60 m 
Total area: 1.87 m2

Front storage Layer 1: 0.57 * 0.91 * 0.45 m 
Layer 2: 0.91 * 0.91 * 0.45 m 
0.29 m3

Cold storage PCM — 0.48 * 0.87 * 0.45 m — 0.18 m3

Total storage 0.69 m3

Load-carrying capacity 200–500 kg
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Retrofit Cart

Our retrofitted cart enables existing pushcarts to be fitted with 
expanded storage and a canopy shelter, greatly improving vendors’ 
user experience and work capabilities. The frame and modular storage 
racks are designed for simple self-assembly, with the only required 
modification of drilling. The existing cart space becomes additional 
storage space with mesh doors.
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Retrofitting Parts:
• Base Frame
• Base Plywood
• Display Rack & Storage
• Canopy Support
• Canopy
• Storage Doors



Features
The retrofittable parts consist of racks and storage doors made of steel 
mesh, mild steel, and corrosion-resistant steel (CRS). The base frame 
is made of Marine Grade plywood. The canopy frame is made of CRS, 
and the canopy is flex.

• Expanded storage space 
with an assortment of display 
racks

• Weather-proof flex canopy
• Attachable waste bin
• Add-ons and customisation 

including loudspeaker 
systems, rechargeable lights 
and fans, and foldable stools

• Motorisation capability on 
demand—coming soon

Specifications
Overall

Weight of parts 20–25 kg

Base frame dimensions 1.06 * 0.91 metres

Display & Storage Rack
Dimensions H1: 0.45 * 0.83 * 0.2 m 

H2: 0.45 * 0.83 * 0.45 m

Bottom storage doors 0.91 * 0.34 m

Storage capacity 0.11 m3 (three compartments)

Cold Storage
Dimensions 0.45 * 0.45 * 0.60 m

Capacity 25 kg

Panel cooling charge 5–6 h

Canopy
Frame support 0.91 m

Dimensions 1.2 * 1.16 * 0.02 m

11



Cooling Bag Tests
The provision for cold storage greatly facilitates cart vendors, adding 
to their storage space and improving their planning and economic 
prospects.

Our cold storage is facilitated by cooling panels from Tan90. Here are 
the results from our trial runs.

Cold Storage
Cooling bag BAG90

Dimensions 0.45 * 0.45 * 0.60 metres

Capacity 25 kg

Number of Tan90 panels 5

Panel cooling charge 5–6 h

Test Bag Temperature Humidity Total Test Time

Initial
Outside 42.8ºC 30%

9 hours
Cooling 11.2ºC 72%

Final
Outside 25ºC 59%

Cooling 15.3ºC 62%

While test data for a 9-hour period has been presented, the effectiveness 
of the cooling bags can be prolonged by swapping out fresh cooling 
cells to replace discharged cells.

Opposite: comparison photos of produce stored in cooling bags in 
this manner.
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Temperature variation over time Humidity variation over time
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Industrial Partners

Rambala 
Engineering Works
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About RuTAG
RuTAG is an initiative conceptualised and supported by the Office of 
the Principal Scientific Adviser to the Government of India. Since 2004, 
it has functioned as a mechanism to provide high demand-driven 
science and technology interventions for rural areas through IITs and 
other technical institutions.

RuTAG centres have been established at seven IITs (Madras, Guwahati, 
Kharagpur, Delhi, Roorkee, Bombay, and Kanpur). This pan-IIT initiative 
acts as a catalyzing mechanism between technical institutions and 
grassroot organizations, encouraging the development of science to 
meet urban and rural needs.

While RuTAG has a mandate focused on developing science and 
technology interventions for rural areas, we acknowledge the 
interdisciplinary nature of various streams, which can come together 
to develop and disseminate sustainable technologies that improve 
the overall quality of human life.

 

Key activities of RuTAG-IITM
• Identifying problem statements that require innovative solutions
• Providing seed support to faculty members for prototype 

development and initial trials
• Enabling internships for initiation of technology development 

activities
• Providing platforms for interactions amongst faculty, students, 

and developers working in rural technological contexts
• Interfacing with rural ecosystems through NGOs and 

governmental agencies
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