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Abstract. Since the successful experiences of the human being for flying since 
the late nineteenth century, the Air Transport has established itself like a 
technological presence. The aerostat has been treated as the "ship-to-air" and 
has been more adaptable to transport of passengers and cargo, even after the 
appearance of heavier-than-air. In expanding of road systems, the option for 
airship resurges like the best option. The Blimp-Hybrid-Multimission is the 
great solution as the best and single complement than all other types. In 1982 an 
airplane for 200 passengers costs U.S. $25 million, while the Airship should 
cost half or less, with the same load capacity. The price of oil derivatives are 
vectors that push the world for employment-intensive transport almost extinct 
in the last century. Favorable weather and conditions, in many places of the 
world, allow uninterrupted operation almost all the year with economic 
advantages and high rate of return on investments. 
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1 Introduction 

An aircraft remains in the air due to the resultant vector of four components: traction, 
weight, air resistance (drag). This fourth component represents finally the substantial 
consumption of fuel because the airplane just flies mainly for neutralizing the weight 
vector using the air movement over the wings. We can alleviate the effort of this 
component with the aid of nature's elements, which are gases lighter than the air that 
significantly reduce fuel consumption due to the traction of the motors that were 
primarily intended for directional control. But this has a price unquestionable: the loss 
of speed. The format of this type of aircraft needs to accommodate large amounts of 
gases. The aerodynamic design is very different from aircraft we are used to seeing in 
the skies. Until recently, balloons and blimps had been restricted to recreational use, 
some applications such as advertising, monitoring, filming and controlling with 
meteorological balloons.  The energy crisis elects the airship as an alternative clean, 
affordable, meeting the demands of geophysical space and using the potential of the 
nature in most of the world, supported by best practices in sustainable environment.  
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Fig. 1. - Vectors operating in aerodynamic movement of the aircraft (figure assembled by the 
authors) 

This airship is a vehicle that moves supported by a gas lighter than the air and that 
may be equipped with motors for propulsion. These four components: traction, 
weight, air resistance are represented on fig.1. 

It is also equipped with control mechanisms provided with a large autonomy and 
exceptional comfort to users, free of noises, with very low vibration and good 
visibility. The blimp has the ability to navigate by day (on a flight VFR - Visual 
Flight Rules) and at night, under instruments flight rules - VFR or IFR, or supported 
by instruments that allow Flight Rules Flight Rules in which means the set of 
regulations and procedures that are applied to piloting aircraft when flight conditions 
do not ensure that the pilot can see and avoid obstacles or other air traffic. We see in 
fig. 2, the traditional composition of one blimp. This design, combined with 
aerodynamic controls surfaces and propeller, allows that modern airships change the 
altitude and fly more efficiently and at a lower cost than others based  traditional 
aircraft flying systems. It may have greater load capacity than the largest existing 
helicopter and dispenses complex and expensive port infrastructure, water or land 
berth. They use a temporary basis while significantly reducing operating costs. The 
airship makes use of modern internal compartments of gas that can be sucked from he 
outside in order to increase the total weight and the  efficacy of the airship and for 
decrease the pressure of gas for lifting. 

This nave suffers low electromagnetic interference as a result of its structure that is 
constructed of composite material. These are different from traditional metals and are 
combinations of different materials in the composition or form which retain their 
identity in the final composite material and do not dissolve and do not merge them-
selves completely into another, although they act together. The concrete is an example  
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Fig. 2. - The structure of a traditional blimp (Assembled by the authors) 

of a composite structure where the materials still retain their identities. The steel car-
ries tension, compression on the concrete. On airplanes, composite structures are 
combinations where the tissue is embedded in resin, but still retains its identity. 
Among the advantages of airships, we emphasize greater mobility than any land 
transportation, aircraft or ship 

2 Fundamentation  

The lift phenomenon by gas supports this proposal. Hydrogen, helium, methane, am-
monia and hot air are all capable of lift the artefact. Due to the principles of the 
buoyancy of the sustaining that these gases create, they are much less dense than the 
surrounding air While the denser air is pulled downward by gravity to lift the less 
dense gas tends to be separated from denser. As the air is being pulled to Earth by 
gravity, there is no place for the less dense gas to go, but up. 

Hydrogen is the first element of the periodic table and is also the lightest element 
in the universe and more abundant. In the early days of aviation lighter than air, 
hydrogen was very commonly used. But hydrogen is highly explosive and when in 
the presence of oxygen, contributed to some spectacular disasters, including the 
explosion of the Hindenburg. Hydrogen was used because it could be produced in 
abundance by a variety of different chemical processes and low cost.  The Helium 
gas is more commonly used today and it is the gas filling party balloons and allows 
you to talk with a high pitch when inhaled. It is the second element of the periodic 
table and also the second lightest and most abundant in the universe after hydrogen. 
Helium is very stable and is more affordable today than it was in the time of old age 
blimps. 

LTA (Lighter Than Air) or blimps were used from the very beginning of the last 
century until 1960. During World War I, were built about 100 aircraft (Ranging from 
the smallest: 100 cubic feet and not rigid up to the largest: 2.5 million cubic feet and 
rigid). In 1933, the Zeppelin Corporation Company has fabricated two rigid airships, 
Akron and Macon to the Navy of the United States of America. These were the 
largest aircraft built at that time. Four of the largest airship ever built not rigid (ZPG-
3W), were also completed in 1960 by Goodyear. Rigid airships are constructed of a 
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lightweight structure with an outer fabric treated tissue [1]. The gas used is contained 
in several independent compartments. In contrast, the not rigid airship is a simple 
envelope (hull) typically made from a coated fabric filled with a gas. Various air 
compartments within the hull are used to maintain constant pressure ballast and 
provide for air circulation as needed [2]. 

3 The Potential Properties of the Modern Airships 

According to a recent study by NASA - National Aeronautics and Space 
Administration [3], studies based on the Goodyear Aerospace Corporation, report that 
26 percent reduction in the empty airplane weight may be obtained from LTA (light 
than air) modern artifacts, and they could be achieved using modern plastic and metal 
materials. The weight-loaded / empty-weight can be reduced from 40% to about 50%. 
The amount of loading will depend on the quantity of fuel loads and depends on the 
requirements of the mission [4]. Such technological advances can substantially 
improve the payload of modern airships. Fig. 3 shows a drawing representing what 
could be an airship Hybrid Multimission.  
 

 

Fig. 3. - The Hybrid Airship Multimission - (assembly by authors, based on the general 
drawings of the moderns LTA- LIGHT THAN AIR) 

The conventional propulsion system (propeller) improves the cruising speed and 
the performance of operations in the terminal. It may be provided with multiple units 
of rotor that could provide precision to develop lifting capacity supporting up to 20-
150 tons [5]. This design has the characteristics advocated by development centers of 
the modern LTA (LIGHT THAN AIR). The conventional system of propulsion 
(propeller) improves the cruising speed and the performance of operations in the 
terminal. It could be provided with multiple units of rotor that reverts itself on 
precision and develops the lifting capacity supporting 20-150 tons [6]. 

This artifact will be the size of a football field with a fuel consumption of an 
medium airplane. Since this type of aircraft could operate in remote and unprepared 
locations it would be followed by a substantial reduction of costs that current 
alternatives with loads compared with existing methods of air transportation or any 
other. 
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4 The Applications Effective of this Flying Machine 

The Army of the United States is developing a modern unmanned airship for surveil-
lance and reconnaissance with this purposes and it is inserted in the program called 
Long Endurance Multi- INT Vehicle - LEMV) as shown in fig. 4. The first tests of 
LEMV will be done soon. This will be hybrid airship buoyancy with propulsion and 
aerodynamic means to facilitate the landing and takeoff. It should take a load of more 
than 1 ton flying at 20,000 feet (7000 meters) and could remain in the air for up to 
three weeks.   
 

 

Fig. 4. - Interesting airship called the Long Endurance Multi-INT Vehicle - LEMV Army - 
from  the United States (art and design of the U.S. Army,  available for use with citation) 
http://www.northropgrumman.com/Capabilities/LEMV/Pages/default.aspx 

This is a revolutionary weapon system. Northrop Grumman’s open architected 
Long Endurance Multi Intelligence Vehicle (LEMV) is a revolutionary aviation 
concept that will shape the future of ISR. We’ve developed a clean aerodynamic 
design with less drag than competing designs, use existing proven hull materials, a 
type certified engine, off-the-shelf sensors, and the Army’s Universal Ground Control 
Station with 100% interoperability with DCGS-A. We integrate ISR payloads most 
efficiently through our Murphy Bay on the vehicle centerline. Every design tradeoff 
was made with an unyielding commitment to schedule. Our open architecture and 
business model invites third parties to get onboard the aircraft with limited 
interference, weapon system, balanced by its elegant simplicity.  It may be 
optionally piloted. In this option, may have the reach of 2,500 miles. The payload of 
the transportable LEMV is 2 tons. The maximum speed is 80 miles per hour with a 
speed of 20 miles / hour in cruise flight regime.  Flying at 10,000 feet (three 
thousand meters) altitude where even this is not required pressurization or oxygen for 
pilots and passengers (soldiers). 

5 Discussion 

Developing countries also have this deficiency but struggle with limited resources to 
deploy it. The airship is a suitable solution for the environment to be much faster to  
deploy. In Brazil, given its size and the needs of transportation systems compatible in  
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Fig. 5. - Legal Amazon (Amazônia Legal - in northern of the Brazil 

Amazonia (Jungle complex and system covering almost all Amazon State and Para 
State) with the current state of development and growth, the airship fits like a great 
solution. It is the only means of transport able to interconnect and complement each 
other [7]. The Amazon Area is sown in fig. 5 .  Almost 50% of Brazil area. 

The current situation in the third world or even in the jungle is put into focus. Due 
to the extremely high costs of implementation and expansion of land transportation  
(consisting of ecological parameters increasingly stringent) it is required the rehabili-
tation of road networks and the exponential growth of new interconnection by bus use 
priority needs a political / social / commercial model and should be changed to diver-
sify more consistently with the geo-economic scenario. When we stopped for attend 
the needs of reconstruction and expansion of the national highway system, the option 
for the airship could be, in many cases, the solution with extensive logistical advan-
tage, operational and economic. Developed countries about 2.5% of its Gross Domes-
tic Product (GDP), apply in their transportation infrastructure to move forward in their 
development as far, they need a modern transportation system 

In Brazil, for the purposes of government and economy, the Amazon is bounded by 
an area called "Legal Amazon". It is also called the Amazon biome in Brazil, holds 
49.29% of the territory and covers three (North, Northeast and Center-West) of the 
five regional divisions of the country, the largest terrestrial biome in the country. An 
area of six million hectares in the center of its watershed, including the Jau National 
Park, was considered by the United Nations Educational, Scientific and Cultural 
Organization in 2000 (with extension in 2003), a World Heritage Site. 

6 Aplications 

This airship offers possibilities to fulfill missions of search and rescue, aerial surveil-
lance, river patrol and maritime support to isolated nucleus in the form of a social  
and civic action, and especially transportation for personnel and materials with great 
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efficiency and ease, compared with other vehicle of transportation by air, land and sea, 
which must operate together as intermodal system. 

6.1 Our Experience in Rio de Janeiro in 2002 

The following news was released on 09.02.2002 at 20h14 at a newspaper called Folha 
Online: "Airship begins patrolling the Rio de Janeiro on Thursday" The Secretariat of 
Public Security of Rio de Janeiro successfully conducted an experiment with the pa-
trol by an airship. The program "An Eye in the Sky" monitored throughout the city, 
especially the 380 spots mapped by the Department of Safety. The airship was used in 
the Bosnian (fig. 6) war and flew in Rio de Janeiro, 16 hours per day. There were 
obtained high quality images both day and night using cameras with special high reso-
lution. Furthermore, was equipped with transmission devices for microwave imaging 
and sensing infrared radiation, which were recorded and sent messages in real time. 
The images captured were immediately sent to a central communications that worked 
in the building Security Secretariat, in the city center. 
 

 

Fig. 6. - A blimp that performs a  silent air patrol  mission in Rio de Janeiro in 2002. Images 
captured during the surveillance in the flying by the brothers Edgard and  Isnard  Thomas 
Martins. 

6.2 The Airships-Hybrids-Mutimission in Amazon and in Edges of Far 
Frontiers 

Many experiments have occurred worldwide for the return of the airship. The Hybrid-
Airships-Mutimission Amazon is one of these proposals. The transport airship may be 
another medium used near future on worldwide. And your success will be directly 
proportional to the rising cost of fuel used by increasingly heavy and highly polluting 
on traditional airplanes. The design of this vehicle is crying out to happen. Fig. 7  
presents an art for this proposal of this interesting airship [8]. 

According to the Brazilian Army, the project "AIRSHIPS OF THE AMAZON", is 
a airship inflated with helium gas (not flammable) that allows great autonomy and 
economy suffering low electromagnetic interference, it is safer environmentally  
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Fig. 7. - The Future Hybrid Airship Multimission DHM CD-300 (Heavyweight, 300-ton) of EB 
and MB. (Author's adaptation of the specifications of an aircraft of this nature) 

friendly, offers exceptional comfort to users, will be free of noise with very low vibra-
tion and good visibility, this factor makes it capable of day and night navigation, in-
cluding flying by instruments. 

The Brazilian Army has been preparing since 1990 for the definitive introduction 
of  transport vehicle and the military structure today has already is equipped and is 
supporting operations of airships in the Amazon, covering military units in several 
locations in the states of the north of Amazonia. Only military logistical aspect of its 
operation, blimps are designed, on the one hand, the transport of equipment and  
products needed for the construction and operation of engineering works, small com-
munities, air bases, naval and military squads, and on the other hand, the transport of 
vehicles, vessels, aircraft, troops, and services (surveillance and patrol) safety and 
security of our extensive borders. 

A simulation of the Army indicated that his biggest task will be to meet and inter-
connect the different units and operations: Army, Navy and Air Force in the Amazon 
integrating Organic Forces operating in liaison with networks serving both  the Infan-
try Platoons jungle Brazilian Army and the Navy patrol vessels, giving to them the 
logistics synergy that no other medium or intermodal has reached considering the 
inhospitable and difficult jungle access. The history shows [9] that the technological 
studies of "lighter than air" has always been involved with the socio-political-
historical in Brazil, in the Army  since 18th century and in the civil area, with Alberto 
Santos Dumont when we saw the maneuverability of the airship, to circumvent the 
Eiffel Tower in Paris in the year 1901. 

The Brazilian Amazon is, in territorial terms, the largest regional share of Brazil's 
territory, forming a biome of about 3.7 million km2, while containing the widest sur-
face freshwater reserve in the world, with 175,000 m3/sec Only the Amazon River 
pouring into the Atlantic (20% of all rivers in the world), and harboring their greatest 
biodiversity, with many components still unknown by technical sectors involved, with 
1/3 of the tropical forests of the globe where illegal logging is currently around 80% 
of world production. The Amazon region, because of its importance for social and 
environmental sustainability, has areas with very significant legal restrictions, observ-
ing the following distribution:  20% of the total corresponds to indigenous areas, 
7.6% use areas and sustainable development,  4% strictly protected areas. According 
to Pinto "has not been possible until now perform a real control of these areas, even 
worse for those who are not legally protected" [10]. This large area of our territory 
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has some legal protection (about 32% of the total area of the region, ie the order of 1 
million km2) but it houses a huge biodiversity. The news lead us to assume that the 
rest of its territory there are threats to species survival and sustainable development of 
the regional flora and fauna rich. We can register an example where the primates, of 
the 94 species identified until today, 71 live in the above areas and 23 in areas that are 
not legally protected. 
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