
 

Abstract—This paper presents a hypothetical phenomenon which 

can be implemented to generate electricity specifically designed to 

the hill top region covered with the dense cloud throughout the year 

and where overhead transmission of electricity is impossible due to 

higher deployment cost. The power generation is done by self 

propelled, two layer, helium filled, floating balloons in the 

Troposphere layer of the earth’s atmosphere, similar to Stratosphere 

Loon Project of Google. The inner layer of the balloon filled with the 

helium gas to afloat on the cloud and the outer layer consist of solar 

plates to generate the electricity. The lower suspended deck of the 

balloon equipped with the storage batteries to deliver the AC or DC 

electricity to the electric grid. This paper shows not only generation 

of electricity but also useful for avionics systems to avoid hill top 

collision of the aircrafts. 
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I. INTRODUCTION 

HIS paper is dedicated to the peoples living in the Hilly 

area of the world with dense cloud and who are deprived 

of the electricity and its application in the daily needs due 

to the higher deployment cost of the overhead electricity 

distribution. The empirical relationship of increasing demand 

of electricity is linear with respect to the growth rate of 

population index which leads to exerts pressure on the natural 

resources. [1] The issues pertaining to the depletion of the 

natural resources is a matter of concern.  

 
Fig. 1 Schematic Diagram of the project Solar Balloon 
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To meet the growing demand of electricity needs lot of 

investment and it is uneconomical to distribute the electricity 

to the low revenue return areas. 

    The alternate method is to harvest electricity on cloudy hill 

top by the adoption of project named Solar Balloon. The 

project Solar Balloon has solar panel atop Helium filled 

double layer floating Balloon to generate electricity and 

placed in the Troposphere layer of the earth atmosphere. The 

design adoption of double layer balloon is a considerable 

choice to give more durability to the Solar Balloon project. 

The Solar Balloon consists of proximity and weather sensor 

net. The lower suspended deck is tethered with Solar Balloon 

by light weight strings and the deck is equipped with the 

storage battery and DC to AC converter which further 

connected to the power distribution grid. There are enormous 

applications of the Solar Balloon project but this paper will 

emphasize on avionics system to avert hill top collision of the 

nearby flying objects. 

II. PROBLEM FORMULATION 

    To propose the design of Solar Balloon, that articulates the 

need of the power generation in the mountainous regions.  

    To generate the alarm signal to track the flying objects in its 

vicinity. 

    To design the Solar Balloon for easy supervision and 

maintenance. 

    To design fatal lightning strike arrestor and isolator for the 

project. 

 
 

Fig. 2 Architecture diagram of project Solar Balloon 
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III. DESIGN METHODOLOGY 

    The solution to problem statement of proposed title done in 

four stages and these are as follows. 
 

Stage I  Design and Development of the Solar Balloon. 

Stage II Design and Development of the Solar Cell Mount 

 and Sensor Network. 

Stage III Design and Development of the Lower Deck 

console 

 unit. 

 

Stage I Design and Development of the Solar Balloon 
 

    Balloon a quite familiar word to all of us and it is being 

used as a toy for fun and as a decoration for recreation and 

comes in different colors and shapes. Other than decorative 

and recreation  purpose it is still being used as Meteorology 

applications to collect the weather information like 

atmospheric pressure, temperature, humidity and wind speed. 

The Meteorological Balloon, fitted with electronic equipment, 

gathers the weather data in the form of electromagnetic signal 

and transmits this signal to the ground station to predict the 

weather condition of an area. The Meteorological Balloon 

normally filled with helium gas or hydrogen gas. It can be use 

in relief work of natural disaster as a communication device. 

The historical evidence is also there that the small hot air 

balloons were used as communicative device to the 

neighboring aligns country. In modern days the small hot air 

balloon are replaced with large hot air balloons and used as 

adventure sports. In the year of 2013 Google Corporation has 

started its Loon Project for Internet connectivity and prior to 

the Google Loon Project; Shibata et al. proposed wireless 

mesh network system for disaster and Skysite of Space Data 

Inc. for Cellular Network coverage has laid the foundation of 

wireless network using air balloons. 
The Helium is the second lightest element in the periodic 

table. The proposed design of Solar Balloon incorporates and 

recommends the use of Helium instead of Hydrogen filled, 

because Hydrogen gas is highly volatile and flammable gas 

compared to the Helium gas. The historical disaster of 

Hindenburg is an evident fact in which the Hydrogen was the 

main fuel. [2] 

The air lifting of Helium balloon works on the principles of 

Buoyancy Law which was formulated by the acclaimed 

scientist Archimedes. This law states that an object will float 

up in the air or on a fluid if the weight of the air or fluid 

displaced equally to the weight of the object. This is the 

condition where mass of object along with gravitational force 

is less than to buoyancy force. The Buoyancy force is acting 

upward direction and the total weight of the balloon is acting 

downward direction. Here in the case of Helium filled Solar 

Balloon the mass of the Helium gas, mass of the Balloon 

material, and mass of the suspended deck along with the 

gravitational force is lighter than the atmospheric gas which 

makes Helium filled balloon to float in the air. The change in 

the total mass of the balloon compared to Buoyancy force 

decides the lifting height from the ground level.  

 
 

Fig.3 Design of Solar balloon 

 

    The empirical mathematical relationship of Archimedes 

Law of Buoyancy shows that 

    The condition when FB > Fwt the Solar Balloon will float 

The Buoyancy Force FB is, 

      (      )              (1) 

Where, FB is the Buoyancy force acting on the Solar Balloon, 

ρ is density of the fluid, VF  is the volume of the displaced 

fluid, and   is the gravitational force. 

and the total weight of the Solar Balloon Fwt is, 

       (            )          (2) 

Where,     is the mass of the Balloon,      is the mass of the 

suspended lower deck,     is the mass of the Helium, and   

is the gravitational force. 

   The design of Lower Suspended Deck may get change if 

Buoyancy force is either equal or lesser than the total mass of 

the Solar Balloon. In either case the Balloon will not lift from 

the ground level. If this condition persists then the adoption to 

the alternate choice is, to fix Lower Suspended Deck along 

with batteries to the ground level can be implemented. 

  

Balloon Material:  

Poly unsaturated natural Rubber or Latex 

Synthetic Rubber like Nitrile Rubber Polymers 

Metalized film of Mylar 

Silk with Rubber Varnish [3] 
 

Properties of Helium:  

    Helium is a nontoxic, odorless, colorless, nonflammable 

gas. 

     It is lighter than the mixture of atmospheric air which 

results in higher Buoyancy Force to lift the Solar  Balloon. 

     It can cause rapid suffocation by reducing the oxygen level 

to certain level which leads to the injury and even death. [4] 

 

   In the proposed design the Solar Balloon is designed for a 

long duration of service by the adoption of helium filled 

double layer of synthetic rubber material. The adoption criteria 
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of double layers, one into another, are due to fact that it will 

give more stability and durability to the Solar Balloon. Later 

this design may incorporate the sandwich solar plate between 

two transparent layers of the Solar Balloon. The self propelled 

Solar Balloon will adjust its height vertically in accordance 

with the height of the clouds which are formed in the 

Troposphere layer of the atmosphere. 
 

Stage II  Design and Development of the Solar Cells  Mount 

and Sensor Network 
 

   Solar Cells Mount—To provide sustainable, clear, adequate 

and affordable energy to the deprived area of hill top region is 

a matter of concern. To meet this requirement the Solar 

Energy is the best possible alternative of all other conventional 

electricity generators. The solar energy can be converted into 

electricity by Solar Photovoltaic Cell, in short solar PV cell. 

This PV cells converts light photons of Solar (Sun) rays to 

Direct-Current (DC) and Voltage.  

 
Fig. 4 Solar effect on a p-n Semiconducting material 

 

    The Solar PV cells are made up of Silicon wafers which 

constitutes the junction of n-type and p-type atoms in 

semiconducting doped material and which are negatively and 

positively charged respectively. The preferred choice of the 

silicon material is because it has steady and linear effect of 

physical signal conversion effect. [5] When there is no 

external energy given in the form of electrical source these 

atoms makes covalent bonding layer at the junction of p-n 

semiconducting material. This kind of bonding layer makes an 

internal potential barrier layer that can be break only by 

applying external excitation in the form of energy. So when 

the sun light in the form of photons fall on the surface of p-n 

semiconducting material the covalent bond breaks and it 

makes more free electrons to mobilize and causing to reduce 

the barrier potential layer to a minimum level. This is the 

condition where electron can pass easily to the other side of 

the material. When large amount of photons falls on the 

surface of the p-n semiconducting material the more will be 

the free electrons concentration in the n type semiconducting 

material which further tends to exit from the material if an 

external load circuit is connected to it. 

    The Solar Cells comes in the variety of specification and 

can be connected in series to form a Solar Panel to generate 

required amount of electricity. This electricity is in the form of 

Direct-Current (DC) Voltage which further converted into the 

Alternating-Current (AC) Voltage. These Solar Panels are 

mounted, on top of the Solar Balloon, and tilted in such a 

manner that maximum of the time the solar light falls on the 

Solar Cell Panel to generate optimum amount of electricity. 
 

Solar Cell Material 

    Poly-crystalline 

    Mono-crystalline 

       Hybrid 

    Thin Film Cell 
 

    Sensor Network—The Sensor Network or Sensor Net 

consist of many sensors in parallel and equally spaced to each 

other mounted on Solar Balloon to detect the specific event. 

Sensors are transducer which converts some physical 

phenomenon like heat, light, and sound into useful electrical 

signals. These signals are analogue in nature, low in 

amplitude, and uncalibrated therefore these signals are first fed 

to an amplifier and synthesizer circuit to make a meaningful 

electrical signals. The next stage is to convert into Digital 

Signal by Analog to Digital Converter circuit. These sensors 

can be embedded in the main console unit or can be fixed 

externally as well. In the proposed paper the sensors has two 

specific purposes to locate the proximity of the any flying 

objects in its vicinity and collecting the Weather data. The 

proximity sensors retransmit the cautionary signals after 

tracking to the flying objects to avert the possible collision 

with the hill top or Solar Balloon and the Weather Sensors will 

collect the climate data to take necessary action in the wake of 

cyclone and thunderstorm situations. All these signal data are 

channeled through Microcontroller and then to the Database. 

These sensors net can be subdivided into node configuration 

for better understanding of the Sensor Network. These nodes 

are as follows,  

Common Node: Responsible for collecting the sensor data. 

Sink Nodes: It is responsible for receiving, storing, processing 

and aggregating the data received from the Common Node. 

Gateway Nodes: It is responsible for the communicating the 

data of Sink Node to the nearby or distant user through intra or 

internet. 

Access Node: The sensor nets consist of multiple server or 

Access Nodes. The primary function of the access node is to 

collect the sensor data from the Common nodes. It combines 

the functionality of Sink and Gateway Nodes. [6] 
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Fig. 5 Sensor Net to detect Avionics and Weather Signals 

 

   The lower suspended deck unit is a housing unit of intact 

battery and associate circuit to convert DC voltage into AC 

voltage. The housing unit is designed in such a manner that 

the water and humidity will not spoil the batteries and circuit 

assembly. The Solar Cell Panel is placed on top of the Solar 

Balloon. The generated electricity of Solar Balloon transferred 

to the lower deck unit. In the day time the generated electricity 

charges the batteries and also transferred to the AC 

transmission grid as well. In the absence of solar light, the in 

house batteries are useful resources to transmit the electricity 

specifically in the blank period of night time. The electric 

transmission grid distributes the AC voltage to the nearby 

housing community. The suspended design is attached just 

below to the Balloon to make Solar Balloon more stable in 

mild or high wind condition. The transmission grid and Solar 

Balloon are designed to bypass the fatal lightning strikes effect 

by using lightning arrestor and associate circuit assembly. 

 

Stage III  Design and Development of the Lower Deck 

 Console unit 
 

    The lower suspended deck unit is a housing unit of intact 

battery and associate circuit to convert DC voltage into Ac 

voltage. The housing unit is designed in such a manner that 

the water and humidity will not spoil the batteries and circuit 

assembly. The Solar Cell Panel is placed on top of the Solar 

Balloon. The generated electricity of Solar Balloon transferred 

to the lower deck unit. In the day time the generated electricity 

charges the batteries and also transferred to the AC 

transmission grid as well. In the absence of solar light the in 

house batteries are useful resources to transmit the electricity 

specifically in the blank period of night time. The electric 

transmission grid distributes the AC voltage to the nearby 

housing community. The suspended design is attached just 

below to the Balloon to make Solar Balloon more stable in 

mild or high wind condition. The transmission grid and Solar 

Balloon are designed to bypass the fatal lightning strikes effect 

by using lightning arrestor. 

 

IV. TESTING REQUIREMENTS OF SOLAR BALLOON 

    Computational Fluid Dynamics (CFD) analysis is a 

computational Thermal Management tools to design the Solar 

Balloon as well as to increase the acceptance level of balloon 

material to withstand in harsh weather conditions. 

   Wind Tunnel Aerodynamic Testing of the Solar Balloon and 

associated parts for better stability in the high wind condition. 

[7] 

    The Isolation testing of transmission grid and other circuit 

assembly from the fatal lightning strikes is an important safety 

procedure consideration. [8] 

     Sensor net testing to avert possible collision of nearby 

flying objects. 

 

V. CONCLUSION 
 

    This paper suggests to adopt alternate hypothetical method 

of generating electricity which is unexplored in the given 

format till date. The simulation model can be designed at 

laboratory level with different form of testing. The outcome of 

the testing decides the modification in the design and that led 

to the fault free installation of the project Solar Balloon. This 

project further can be employed for the study of different 

application i.e. Study of Lightning Strike pattern, Spot lighting  

to illuminate specific area using pervasive computing  and to 

detect friend and foe in hidden dark area. The whole project is 

automated in such a manner that less attention is required after 

post installation. 
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