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Abstract— The conventional modes of transportation of 

people consists of four unique types and that are rail, road, 

water, and air. These modes of transport tend to be either 

relatively slow, expensive or a combination of both. 

Hyperloop is a new mode of transport that seeks to change 

this pattern by being both fast and inexpensive for people and 

goods. The idea of Hyperloop is to travel at high speed in low 

pressure tube along with levitation. Due to presence of low 

pressure, the aerodynamic drag is very low thereby reducing 

the energy consumption. 
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I. INTRODUCTION 

Hyperloop is a completely new mode of fastest 

transportation. Hyperloop is firstly proposed by Elon musk 

and a team of engineer from Tesla Motors and the Space 

Exploration Technologies Corporation in August 2013. 

Basically hyperloop is magnetically levitated train which runs 

inside a long tube or pipe. It consists of low pressure tube with 

capsule that is transported at both low and high speeds. It is 

driven by linear induction motor and compressor. The tubes 

would house a low pressure environment, surrounding the 

pod with a cushion of air that permits the pod to move safely. 

Musk’s design recommends an air compressor on the front of 

the pod that will move air from the front to the tail, keeping 

it aloft and preventing pressure building up due to air 

displacement. 

II. LITERATURE REVIEW 

In 2014 N. Kayela discussed about the railway track for the 

hyperloop, stations for the hyperloop. Also, discussed about 

the two version of capsule that is one is passenger only 

version and another is passenger plus vehicle version. 

 In MAY 2016 Ahmed Hodaib, Samar F. Abdel 

Fattah discussed the design of a hyperloop capsule with linear 

induction propulsion system which is used to accelerate and 

decelerate the capsule. 

 In 2016 Mark Sakowski Discussed the current 

maglev technology along with the theoretical evacuated tube 

technology and they concluded that the hyperloop is feasible 

and if properly designed, has the potential to be much more 

efficient in terms of energy usage of pods traversing down the 

tube. 

III. BASIC PRINCIPLE OF HYPERLOOP 

Hyperloop is based on a principle of magnetic levitation. The 

principle of magnetic levitation is that a vehicle can be 

suspended and propelled on a guidance track made with 

magnets. The vehicle on top of the track may be propelled 

with the help of a linear induction motor. 

 
Fig. 1: Operating Principle of Hyperloop 

IV. CONSTRUCTION 

 Tube 

The tube is made of steel. These tubes were theoretically 

meant to have vacuum inside them which should remove any 

resistance offered by air in direction where train is travelling, 

but still practically vacuum cannot be achieved for such a 

long track. Thus, capsule consist of very low pressure air 

which offers very negligible resistance. 

 Capsule 

The capsule send at a very high speed and it is levitated by a 

high pressure air cushion. The design of capsule is start with 

the aerodynamic shape. There are two version of capsule are 

being considered: a passenger only version and a passenger 

plus vehicle version. The capsules are supported via air 

bearings that operate using a compressed air reservoir and 

aerodynamic lift capsule materials are polymers. 

 Compressor 

Only low pressure air doesn’t solve the problem fully. While 

capsule is travelling the air ahead of it get compressed and 

increase pressure offering resistance to capsule giving rise to 

Kantrowitz limit, which can eventually stop the train but this 

problem was solved by adding compressor fan on bow(front) 

of train. Thus, hyperloop demands new innovation to solve 

this problem known as Kantrowitz limit. Compressor fans are 

installed on front of capsules. These fans suck the 

accumulated compressed air from front of train and exhale it 

to air bearings. Thus, resistance is removed and no further 

choking because of Kantrowitz limit is caused. It supplies the 

air to the air bearings which supports the weight of the 

capsule. 

 Suspension 

Friction was another major hurdle of hyperloop, which had 

only one solution to remove any surface contact between 

capsule and tube i.e. capsule should be levitating i.e. it should 

float in air. Air bearings are installed on surface of capsules, 

the air inhaled by front of capsule’s compressor fan is exhaled 

by air bearing providing it hovering and levitation. Air 
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bearing suspension offers stability and extremely low drag at 

a feasible cost. A stiff air bearing suspension is superb for 

reliability and safety. When there is a gap between ski and 

tube walls is high then it shows the nonlinear reaction and 

which results in large restoring pressure. 

 Propulsions 

Linear accelerators are constructed along the length of the 

tube at various locations to accelerate the capsules. Rotors are 

located on the capsules to transfer momentum to the capsules 

via the linear accelerators. 

V. WORKING OF HYPERLOOP SYSTEM 

Working of hyperloop system is based on magnetic levitation 

principle. As we know that the passenger pad travel through 

low pressure tube. In hyperloop system an air compressor fan 

is fitted on front side of pod which sucks the air. It transfer 

high pressure air front side to the rear side of capsule (pod) 

and it propel the pod. It creates the air cushion around the pod, 

so that the pod is suspended in air within the tube. On the 

basis of magnetic levitation principle the pod will be 

propelled by the linear induction motor. By the linear 

induction motor the capsule send from one place to another 

place to a subsonic velocity that is slower than the speed of 

sound. The air between the capsule acts as a cushions to 

prevent two capsules from colliding within the tube. 

VI. ADVANTAGES 

1) It saves the travelling time. 

2) There is no problem of traffic. 

3) It is powered by the solar panel. 

4) It can travel in any kind of weather. 

5) Cost of hyperloop is low. 

6) Not disruptive to those along the route. 

7) More convenient. 

8) Resistance to earthquake. 

VII. LIMITATIONS 

1) Turning will be critical. 

2) Less movable space for passenger. 

3) High speed might cause dizziness in some passenger. 

4) Punctured tunnel could cause shock waves. 

5) Stopping of pod is difficult. 

VIII. CONCLUSION 

Hence to overcome the limitations and to increase the 

advantages of this systems we proposed the new   

constructional model of hyper loop as follow: 

 
Fig. 1: Operating Principle of Proposed Hyperloop 

 

Our hyperloop model is based on principle of magnetism. As 

we know that the passenger pod travel through low pressure 

tube. On the basis of magnetism the capsule send from one 

place to another place to a subsonic velocity that is slower 

than the speed of sound. When we supply electrical field to 

the magnetic coil due to magnetic field generated in magnetic 

coil and pod the gap between pod and capsule is created. 

Because of magnetic field generated polarity of supply 

interchanges the positions of poles that causes attraction and 

repulsion forces applied on coil and the pod. Since, pod will 

move from one end to another end. The vacuum creation done 

with help of suction pump which sucks air inside the tunnel 

and send it to atmosphere. Because of suction pump the pod 

inside the tunnel also get pull force which also helpful in 

increasing the traveling speed. 

 Constrction Details of Proposed Model 

1) Magnetic Coils 

Magnetic coils are used to create magnetic field between pod 

and the capsule which causes creation of gap between pod 

and capsule which reduces friction. 

2) Booster Coils 

These coils are used to balance continuous velocity of pod 

inside the tunnel. These coils are mounted at middle of two 

coils ends. If speed is reduced due to any reason the coil will 

help to achieve the constant speed. 

3) Suction Pump 

Suction pump is used to create vacuum inside tunnel. Suction 

pump sucks air inside the tunnel and send it to atmosphere. 

Because of suction pump the pod inside the tunnel also get 

pull force which also helpful in increasing the traveling 

speed. 

4) Tunnel 

The tunnel is a low pressure cylinder in which pod can travel. 

The inside the tunnel is removed with help of suction pump 

to minimize air resistance to the pod. 

5) Capsule 

The design of capsule is start with the aerodynamic shape to 

reduce air resistance. There are two version of capsule are 

being considered: a passenger only version and a passenger 

plus vehicle version. 

6) Propulsion 

To accelerate and decelerate capsule the magnetism principle 

is used. In which we use magnetic coils to propel the pod 

inside the tunnel. When the electric supply given to magnetic 

coils the magnetic field is generated in the pod and coil, due 

to magnetic field generated in magnetic coil and pod the gap 

between pod and capsule is created. Because of magnetic 

field generated polarity of supply interchanges the positions 

of poles that causes attraction and repulsion forces applied on 

coil and the pod. Since, pod will move from one end to 

another end. 
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