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Abstract— In today’s economy, transportation prices are at 

steady increasing as transport industry is majorly based on 

price of the crude oil which is governed by number of bodies. 

Transportation today is majorly dominated by air and road. 

This transportation will be overtaken by Hyperloop which is 

both fast and inexpensive. Capsule will be suspended in low 

pressure tube Propulsion system of the capsule will play 

major role in acceleration and deceleration. Propulsion 

system of the capsule will play major role in acceleration and 

deceleration. Hyperloop will be the more convenient when 

compared to other modes of transportation, but it isn’t the 

perfect mode of transportation. It does have its drawbacks and 

some of the frequently faced problems have been mentioned 

in the report such as power outage, capsule depressurization 

etc. Solutions to those problems also have been stated taking 

numerous factors and real-life problems into consideration. 
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I. INTRODUCTION 

There are four major methods of transportation, but 

innovators like Elon Musk have led the movement in 

development of the fifth method; Hyperloop. Hyperloop is a 

concept that could redefine how individuals will travel long 

distances or how they commute daily to work. Elon Musk has 

been known for his creation of PayPal, Tesla Motors and 

SpaceX. He has brought innovation in many different fields 

of engineering and is currently the leading competitor in all 

his business ventures. 

The idea of Hyperloop is a modification of a prior 

concept presented previously by Rand Corporation and 

Robert Goddard from Evacuated Tube Transport Technology 

(ET3) at a conference. ET3’s design included a similar tube 

and capsule system which consisted of travelling in vacuum 

at high velocity. The capsules designed were operated using 

magnetic levitation as a power source behind the high-speed 

propulsion system. One of the major concerns in 

implementing this concept is substantial inefficiencies that 

can be caused by minor leaks in the vacuum tube. For 

example, a leak in the system will cause the capsule to depress 

and increase frictional drag. Additionally, repairing any 

leakage in a vacuum system will be time consuming and 

require large amounts of financial resources. 

II. WORKING PRINCIPLE 

The hyper loop concept is based on principle of magnetic 

levitation. The Hyperloop concept operates by sending 

specially designed "Capsules" or "pods" through a steel tube 

maintained at a partial vacuum. In each capsule floats on a 

0.02–0.05 in (0.5–1.3 mm) layer of air provided under 

pressure to air-caster "skis", similar to how pucks are 

suspended in an air hockey table, while still allowing for 

speeds that wheels cannot sustain. Hyperloop uses passive 

maglev for this same purpose. Induction motors located along 

the tube would help to accelerate and decelerate the capsule. 

A electrically driven inlet fan and air compressor would be 

placed at the nose of the capsule to transfer high-pressure air 

from the front to the rear of the vessel resolving the problem 

of air pressure build-up in front of the vehicle, slowing it 

down. With rolling resistance eliminated and air resistance 

greatly reduced, the capsules can glide with minimum energy 

consumption throughout the journey. 

III. CONSTRUCTION 

A. Capsule 

There are two different types of capsules currently being 

designed are called passenger capsule and passenger plus 

cargo capsule. Passenger plus cargo have additional space for 

freight. The greatest advantage in utilizing Hyperloop in 

transportation is the high speed that the capsule can reach. 

Capsules will have the capability to reach speeds up to 

760mph. Aerodynamic drag is directly proportional to speed 

of the capsule squared and power is proportional to speed of 

the capsule cubed. This problem of drag and air resistance is 

being tackled by creating a low-pressure environment in 

which the capsule travels. The pressure in which the tube 

travels can possibly be reduced to hundred Pascal, which will 

help reduce aerodynamic drag by a thousand times. 

 
Fig. 1: Capsule in Hyper Loop 

B. Tube 

The main infrastructure of the of the tube is going to be built 

with steel, which will help decrease initial cost and reduce 

costs to any repairs in the future. The tubes will be attached 

to pillars that are elevated above the ground to avoid any 

deflection that can possibly occur due to surrounding terrain. 

The space in-between the pillars will be kept approximately 

a hundred feet. 

Solar panels will be mounted on top of the tubes that 

will help provide energy to run the Hyperloop. Solar panels 

are expected to produce 285 megawatts (MW) of energy, 

which is greater than the amount required to operate the 

Hyperloop. This will allow the Hyperloop system to operate 

even if solar panels are not able to work at maximum 

efficiency. This will help Hyperloop to be eco-friendly and 

self-sustaining. 
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Fig. 2: Tube attached by the Pillars 

C. Suspension 

Suspension is the key factor in operating the Hyperloop 

system. Due to the ability of the capsule to attain high speeds 

it will be impractical to use to use wheel as there will be high 

frictional loss. Capsule will have wheels, but they will be 

used only when it is travelling at 100mph and as a safety 

system. Instead of using the wheels, magnetic levitation is 

another option. The disadvantage of using this system is that 

it is very costly to install and will require enormous power to 

move the capsule at 700mph. The alternative solution is to 

use air bearings which will produce air cushion between tube 

and capsule. The mechanism of the air bearing works like air 

hockey table and can be operated at supersonic speed and 

friction loss is low. Air bearing will provide smooth ride and 

better stability so there will be no inconvenience caused and 

more importantly low drag force and production cost will be 

lower. There will be high stiffness between capsule and the 

tube, aiding the stability of capsule. The advantage of using 

the air bearings it has in built safety precaution system. 

D. Compressor 

Compressor fans are significantly used in airplanes to keep 

the constant airflow moving from nose to tail. Similar method 

will be used to move the flow of air around the capsule. 

Compressor is going to be located in front to the capsule to 

allowing the high pressure air to move from nose to tail. 

 
Fig. 3: Location of Compressor in Capsule 

IV. SAFETY 

Hyperloop safety concerns are like those of air transportation 

system and road transportation combined. On board 

passenger Emergency is planned to be taken care of by 

completing the journey on time as the trip duration is very 

less. This is shorter time when compared to an incident which 

occurs during an airplane takeoff. Power outage is easily 

being taken care of as the linear inductors can also store 

power. This power is enough to stop all the capsules at the 

next designated station. 

Capsule Depressurization is a problem that could be 

easily tackled by installing each capsule with environment 

control system that would maintain capsule pressure using the 

reserve air onboard. Passengers can also be concerned about 

a leakage in the tube that can possibly cause the capsule in 

become stationary midway. In such an event, all capsules 

following will be stopped using mechanical breaks and 

passengers will be relieved through emergency exits located 

throughout the tunnel. 

V. PRESENT WORK 

“Phase 2” was successfully completed Sunday on the 

company’s test track spanning more than 1,600 feet in the 

Nevada desert, the company said in a statement. On that track, 

the test pod was able to travel 1,433 feet at a speed of 192 

miles per hour — roughly four-and-a-half times longer and 

almost three times faster than its Phase 1 testing earlier this 

month. 

Hyperloop One’s chief engineer and co-founder 

Josh Giegel said in a statement. “We’re now one step closer 

to deploying Hyperloop around the world.” 

VI. CONCLUSION 

Hyperloop can be the future of transportation. However, 

designers and developers overcome numerous challenges that 

obstruct the success of the Hyperloop. Innovators such as 

Elon Musk are leading the way to help increase interest of 

Hyperloop system in new upcoming generation. Cost of one 

way ticket is expected to be low when compared to any other 

transportation. 

Safety is also a major concern when travelling at 

such high speeds. Travelling in tubes at such high speeds adds 

on to the problem. There would be multiple technical problem 

which cannot be determined until it being implemented. 
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