HYPERLOOP TRANSPORTATION - ECONOMY

NEWS: The electronics component technology for the Hyperloop transportation project
will now be developed at Integral Coach Factory (ICF) Chennai.

The Integral Coach Factory (ICF) Chennai has successfully developed large
electronic systems for the Vande Bharat high-speed trains also.

WHAT’S IN THE NEWS?

Hyperloop: The Fifth Mode of Transportation

Definition: Hyperloop is an advanced, ultra-fast ground transportation system
designed for both passengers and cargo.

Speed: It enables travel at ultra-high speeds exceeding 1,000 kmph, making it one of
the fastest modes of transport.

Vacuum System: The system operates within a network of low-pressure tubes,
minimizing aerodynamic drag and friction.

Comparison with Other Modes: Hyperloop is considered the fifth mode of
transportation, following road, rail, air, and water transport.

Hyperloop Technology

Concept Introduction: The idea was proposed by entrepreneur Elon Musk in 2013
through a whitepaper titled ‘Hyperloop Alpha’.

Primary Objective: The technology aims to eliminate aerodynamic drag by
operating under reduced air pressure (quasi-vacuum at ~100 Pa), ensuring a nearly
friction-free movement.

The Hyperloop Pod Competition:

e Annual competition sponsored by SpaceX to encourage students and
engineers worldwide to design and build functional Hyperloop prototypes.

e Goal: To improve Hyperloop technology through innovative designs and real-
world testing.
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Key Components of Hyperloop Technology
1. Low-Pressure Tubes

e Sealed environment: The tubes create a low-pressure, vacuum-like space to reduce
air resistance.

o Energy-efficient operation: The lack of aerodynamic drag allows high-speed travel
with minimal energy consumption.

2. Hyperloop Pod (Capsule)

o Passenger/Cargo Vehicle: The pod travels inside the tube, carrying either passengers
or freight.

o Key sections of the pod:
e Front: Air compressor that regulates airflow within the tube.
e Middle: Passenger compartment with seating arrangements.
e Rear: Battery and propulsion systems.

3. Magnetic Levitation (Maglev) System



o Frictionless Travel: Magnetic levitation lifts the pod off the track, eliminating wheel
friction.

o Two sets of magnets used:
e Levitation Magnets: Lift the pod above the track.
e Propulsion Magnets: Move the pod forward without physical contact.
4. Electric Propulsion System
o High-speed movement: Uses linear induction motors to propel the pod efficiently.

o Powered by renewable energy: Often powered by solar energy or battery storage,
making it an eco-friendly solution.

5. Compressor System

e Maintains air pressure balance: Ensures the pod moves efficiently without air
choking between the capsule and tube walls.

6. Communication System

o Seamless connectivity: The system enables real-time, high-speed, and low-latency
communication between pods, stations, and control networks.

Advantages of Hyperloop Technology
1. Ultra-High Speed

o Faster than high-speed rail: Speeds over 1,000 km/h, making it three times faster
than bullet trains.

o Twice the speed of an aircraft: Ensures rapid travel with minimal delays.
2. Low Carbon Emissions

o Eco-friendly: Uses electricity and solar power, significantly reducing greenhouse
gas emissions.

o Energy-efficient: Tubes can store excess solar energy using battery systems for
continuous operation.

3. Integration with Other Transport Systems

e Multi-modal connectivity: Can integrate with flying taxis, autonomous vehicles,
moving sidewalks, and e-scooter paths.

4. Seamless Travel Experience

o Combination of multiple benefits: Offers the speed of an airplane, the energy
efficiency of a train, and the flexibility of a taxi.

5. Direct City-to-City Connection



e Reduces overall travel time: Eliminates intermediate stops, reducing door-to-door
journey times.

o Ideal for long-distance travel: Can replace traditional rail and short-haul flights.

India’s Hyperloop Project
1. First Hyperloop Project in the World

e The Indian Railways Ministry has approved the construction of a 40-kilometer
Hyperloop track, making it the first large-scale Hyperloop project globally.

2. Developers & Collaborators

e Developed by: Indian Institute of Technology Madras (II'T-M) in partnership with
TuTr Hyperloop, a deep-tech startup incubated at I[IT-M.

e Funding Approval: The Ministry of Railways approved X8.34 crore to IIT-M for
indigenous research and development of Hyperloop technology.

3. Project Infrastructure

o Length of the Test Track: 410 meters, making it Asia’s longest Hyperloop test
facility.

e Location: The test track is located at IIT Madras Discovery Campus.
4. Indigenous Technological Development

o Self-reliant approach: The entire testing system has been developed using
indigenous Indian technology.

e Electronics Development: The electronics technology for the project is being
developed at Integral Coach Factory (ICF), Chennai.



