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E Hot Air Airships
Karl Ludwig Busemeyer

Background and History

Along with the genersl renaissance of the hot air balloon, some forty years ago,
a new Lype of airship entersd the scene using hot air as s lifting medivm. In the
mid-1970s, Cameron Balloons UK started selling these aircraft for spont and acrial
advertizing purposes, [n general, these early hiot air airships were “clongated divigible
hot air balloons’, Shape and stability were dependent solely on the nateral hot mir
pressure as it is with ordinary hot air balloons. As single-seaters they wene simple
to build and operate, because many technical features had been derived from hot
air balloon (or special shape) technology, The single-burner unil is positioned, s
in a hot air balloon, under the open belly of the airship envelope. A few Cameron
twin-geater hot air airships were built in the late 19708 as well

Because of their low natural envelope pressure, the use of these airships is
extremely dependent on superb weather and virtually resiricied o windless con-
ditions, Horizontal munoeuvrability is realised by a propeller slipstream inflated
rudder; the rate of climb and descent is dependent on burners nput, Magimim speed
im calm air is less than 10 knots,

Al the beginning of the 1980s, Thunder & Colt Balloons UK produced the first
pressurised hot air airship. With the help of a petrol- or propane-driven fan system,
and later with the propeller slipsteam, the pressure iz maintained and controlled
inside the airship envelope, The burmer unit works now inside the entirely closed
envelope, With the introduction of high-tenacity nvlon fabrics, the envelope pres-
sure could be inereased over the unpressurised airship type and allowed for higher
specds. In the mid-1980s Cameron Balloons alse brought a super-pressure airship
on the market, followed by Lindstrand Balloons UK in the mid-1990s (Figures 2300
and 23.2}.

Baforae the Millenium

The majority of hot air airships in the %05 were pressure airships because of their
better performances. Volumes varied between 1,600 m? for a single-seater and up
o 30000 m? for a iwo-seater with some extra pavload, Most of the engines in use
were bwo-siroke, varying from 25 to 5lhp, The resulting speed was around 10 1o
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Figuro 1 Clockwise from top; Cameron single-seater {unprssursed ), mid-1970s; Thunder
& Caslt twin-seuler AR WISMEZ in the foreground with ancther Coll single-seater, mid-1 980

{all TEC types are pressurised); Cumeron iwin-seater pondoda {mid-1980s) for pressurised
goiskalas,
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Figure 23.2. Clockwize: Two Cameron airships at the 1st World Champienship in Lusem-
howrg 1SS, the: higher one kaving a pressurised envelope; 2000 aisship parade al Baz Hom-
burg near Frankfurt, in which nine airships took part; Cameron singhe-seater in the md- 19708
in smovry Switzerland (Chatean 1 Ckex),
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12 knots. Average flight time vasied from 45 to 60 minutes with standard airships.
Depemling on local circumstances and crow skills, hot air airships can be operited
at ground wind speeds of 5 1o 7 knots. This means that these hot air airships have
been as weather-dependent as special-shape balloons. Altogether about B0 Lo 90 ol
hoth airship types have been sold worldwide. In 1988 the first world cham paonship
wass held, thereby promoting airship technology and pilot skills. Since then several
airship championships and “Grand Prixes” have been held in various countries,

Sa far the main market for hot air airships has been aerial advertising, There is,
hawever. a steadily increasing market with environmental monitoring and research
projects around the world. Because the magority of hot air awrships in the 19908 were
still technically underdeveloped and therefore very much dependent on suitable
weather, they have nol as yet been widely ncoepied and used for these markets.

The German Entry

Since the mid-1970s GEFA-FLUG Ltd, o company based in Aachen, Crermany, with
today's subsidiaries at Niirnberg and Loke Constanee (hirthplace of the Zeppeling),
has been developing airships. Today GEFA-FLUG is certificd a3 a ‘Development
and Manufacturing Company” (EASA Fart 21 ) and asan* Air Operator’ organisation
as well. The first ten vears have been spent with the development and the operation
of remote-controlled airships, Since 1985 experiences gained in many countrics with
big remole-controlled hot air systems for aerial phologrammetry purposcs have
turned 1o the development of manned systems.

As a joint venture with Thunder & Colt, and later with Cameron Balloons,
the first AS &0 G was buill in 1990 using an upgraded Thunder & Coll twin-sealer
gondola combined with an envelope entirely designed, built, and certified by GEFA-
FLUG. This new cnvelope type is more streamlined than existing hot air airships,
and the maximum forward speed i therefore higher, The general monoeuvrability
has also been improved over (he years

Pitch control is posgible with the help of a V-form twin-bumer arrangement and
the resulting improved heat distribution in the envelope fore and afl. To improve the
trimming of the ship and to prevent hot air from sloshing backwards and forwards
in the envelope, the ship is divided into two parts (front and rear) with the help of
a fubric-membrane system, In turbulent air the flight characteristics arc now much
improved compared with ordinary hot air airships. Do addition, the maximum speed
is signilicantly higher owing to their slimmer envelope fneness ratio compared with
traditional hot pir airships. Envelope lifefime has been improved ag well owing to a
much better heat distribution.

Ouile a few GEFA-FLUG pirships, including the AS 80 GD and later the AS
105 GD, have been successfully used Tor variows purposes in mone than twenty-
five enuntries around the world. The highlight before the millennium was the
introduction of a three/four-seater (depending on climatic conditions) hot air air-
ship with a volume of 3,000 m". The development of this airship has been partly
governmeni-funded. The AS 105 GD has been fully certified in the passenger
transport category (EASA Part 21) after a five-year research and development
PrOgramme.

Haot Alr Alrships

Figihr': 233 GEFA-FLUG no | abrship oo il maiden fight in spring 1990, ASSDGD wses o
twin-seater Thunder & Colt gondols. The fineness ratio of the envelope has been inereased
o 3.0 to make bese airships sipnificanily slimmer anel, therefore, fster,

Al the time of this writing, airship SN (06 has been delivered to customers in
the United States. Adrship SN 0057 is under construction (Figure 23,3).

Hot &ir versus Helium Airships

Olperating gas airships is (very) expensive, for a number of reasons. Conventional
large gas airships do need quite a big crew (up to twenty people ). Even when mo in
use they do cost almost the same as during operation (permanent waich, mooring
masl, hangar, licensed airfield, helium, crew, and so on). Helinm airships therefore
are cost-ellective only if they will be operated during 8 high number of monihs pear
VAT,

This is where the hot air airship has 3 big advanlage over the helium one. When
nid in use, it costs hardly anything because it is slored in a trailer and neither mooring
mast, hangat, watch, nor special care are necessary,

The second big advantage is carrving the hot air airship by road to the new
place of operation. The helium airship must fly 1o this place, which urns oul 1o be
rather expensive, depending on the distance to the new field of operation. The hot
mir ﬂiT!'I-Ili[.I. however, is Iransported an the road, i|'||'2||!|.|.i|||:!l g three crew members
and the pilot {thereby making ‘a couple of days” operation” in one place much less
expensive compared with helivm airships).

A larger ground crew than three is not nocessary because the hot air airship
will be inflated and operated only in good Aying weather when a larpe crew 1 not
necessary. The crew of a helium airship must always be large enough to encounter
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bad weather periods as well, The crew size of a helium airship therefore varies
hetween roughly 10 and 20, depending on type and size of the ship (the lnrge Hi-Tee
Zeppelin NT is an exception in this respect ).

Hot air airships have some disadvantages as well. They need more volume 1o
create the same amount of i and pavload. In future, mbrics will be improved and
hot air airships will be flown with higher envelope temperatures and will therefone
obtain more lift per volume than they do today. With stronger fabrics, the envelope
pressure will be increased as well, resulting in a stiffer and therefore more weather-
resistant envelope, The difference in lifl compared with that of the helium ship will
be minimised in the future, although hot air will never reach the lifting capacity of
helium.

There is another imitation for hot air airships. As they will always be inflated
on the launch field (and not in 8 hangar}, the weather resi=tance will slay bower than
with helium airships (becausc inflation in open air with strong winds is impossible).

With a professional crew and using an advanced airship such as the A% 106 G,
it becomes possible (o stretch the ground wing lmit up to 10007 12 knots, In future
it will be possible to extend this limit even up to 15 knots. More than this seems
unrealistic because too much effort, more manpower, and high-tech equipment are
necessary to inflate the big envelopes in higher wind speeds, thus making Might
operttions more expensive,

On the other haml, o simple and cheap aireraft can never have o performance
level as high as an expensive one. However, the efficiency can be pood in hoth
cases, a5 long as both aircrafts do not compete in the same market niche. The
four-seater hot air airship AS 105 GD costs arcund €200,000 ready to Ay, A fully
certified four-seater helium airship is aboul ten times more expensive 1o buy. It
scems likely, however, that there is a market share for both of them, but in differen
marke places

A large, high-performance airship such as the Hi-Tec Zeppelin NT with its ten
lo twelve passenpers, is even much more expensive, al around €10 million, and sims
at a completely different markcet, with big international corporate clients and Iong
coniracts.

Hot Air Airships: General Characteristics

* The price of a hot air airship is much lower than that of a helium airship.

= No hangar is needed; the hot air airship ‘lives” in its trailer when nof in use,

= The hot air airship is relatively cheap to operate and is still economical even for
vnly 8 few hours per day,

* Transfer costs to new sites of operation are low beeause hot air airships travel
on the road, not through the air.

* Hot air airships are weather dependent and thermically sensitive: inflation in
open air is possible only in low wind speeds, In calm air, however, there s no
necd [or a large operating crew,

* No airfield is necessary; hot air airships take off and lamd vertically from any
given “suitable place”. Takeoff and landing sites do not need o be certified
airfields,

Small payload limits Bight time. Flights will therefore cover only the local area.

Hat Alr Alrships

= Passenger fiying with only one passenger is not cost-effective; however, that
chemges with spomsored four-seafer anships andfor even larger envelopes (o
carTy moae people.

First Market for Hot Air Alrships: Aeral Advertising

The main market for hot air airships today is the aditional airship macket with
acrial advertising. Normally hot air airships are operated by companies which mighi
operate hot air balleons as well. Even after the millenniom one can deseribe 2 haod
air airship a5 a powered, steerable hot air balloon. Many technical features are the
spme as ‘with balloons, which i= a big general safety plos. For cxample, withoul an
engine & hot air airship can still be fown like & Bot aiv balloon.

The big adlvantage over the hot air balloon is the engine and the ability to hover
over # defined area. Hol air airships are thermically sensitive vehicles, comparahle
with hot aer balloons and similar to other lighter-than-air aireraft. Hot air airships
are Mown for o couple of hours sfter sunrise and before sunset, when there i Little
thermal sctivily,

There 15 a good macket in visiting [airs, cxhibitions, open air and sporting events,
and the like in the early evenings. Another possibility is patrolling fights along
mctorways and trunk rowds during traffic jams in the early morning and evening. In
wintertime, hot air aitships can be operated over ski resorts and can visit big winter
games. All these flight profiles nre ideal for hot air airships; they are much better
suited for these purposes than hot air balloons, which are exclusively “wind toys",

GEFA-FLLUG hot air airships are certified in the European Aviation Salety
Apency EASA passenger transport category and con be wsed for commereial pas-
senger Aving as well. The combination of both advertising and pessenger fhying in
towrist regions makes them even more profitable becnuse it does nol cost much (o
carry hot air airships to their opecational theatres on theor trailers, They can be teans-
poried Lo places with a high possible number of passengers instead, to iy o get the
passengers (o the airship’s permanent base with the belp of larpe markeling budpets,

Second Market: Environmental Monitaring

Hot air airships are suitable [or another marker: general survey and environmental
research, Historically, balloons and airships have always been used for these puor-
poses. There were several pirship cxpeditions in the 19205 and 1930s. Explorers,
scientisis, and airship commenders such as Roald Amundsen, Umberto Nobile, and
Huger Eckener, with airships such as NMovge, Trafia, and Geaf Zeppeling are still very
well remembered, Airship enthusiasts since then have promoted the use of airships
Tor environmental purposes,

In fact GEFA-FLLIG ¢an prove that hot air airships are very suilable for envi-
ronmental survey and research projects, especially when relatively small areas are
to be documented. Hot air airships can really takeoff and land vertically; there-
fore they need only small launch fields (like hot air balloons), which can always
be found close to the Aving area. This means that i1 s inexpensive 10 get hot air
airships to these areas; no expensive Dight [me s lost i getting there, thereby losing
large parts of the monitoring research budpet (i conirazt with o helium airship}.
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Figure 23,4, AS 103 GD (four-senter) earrying a 20-kp ground-pesetrating antenna for geo-
physical survey, The project is a joint venture between GEFA-FLUG and the German Ceo-
physical Governmen Agency. It started in 2009 and continued in 2010 with lond-carrying
flizlts in enstern and morthern Giermany

GEFA-FLUG has more than 25 years of worldwide experiences with using hot air
systems for environmental surveys and scientific research (Figure 23.4),

Operational Experiences

Since the early 1980s GEFA-FLUG has successfully used virious hot air airship
3_'."-9-..'|.tm~5 in around 25 countries for different purposes. How sucoessful airship oper-
ations can be s proved by the fact that GEFA-FLUG, since 1991, has operated (wo
airships for Adler, an international fashion company. Each year they operate 180
diys through Germany and olher Furopean countries. The programme consisis of
a mixfiire between adverising and environmental monitoring, paid for by Adler as
its contribution for a better environment.

There huve been guite a few monitoring projects all over the world, such as acrial
photogrammetry of archaeological sites. An early example in 1982-%3 was a four-
month photogrammetrical survey of Mohenjo Daro, a S 00-year-ald city in Pakistan.
Comparable projects have since then been undertaken in Oman, Syria, Greeee,
Turkey, Yugoslavia, Egypt, Spain, Israel, and Tanzania, to mention just a [ew.

Other projects have been the phole documentation of the world-famous cas-
thes of Neuschwanstein and the survey of the Rhine and Danube valleys in Austria
and Germany together with biologists and other scientists of the World Wide Fund
!'I'.I'T Nature (WWF). All these projects can be summed up as low-range monitor-
g’ Low-runge moniloring or lew-range measurement by means of hot air arships
provides a very high degree of accuracy,

One highlight of all these projects was the expedition Arclic-Sky in March 1994
to the most northem point of Europe, to fly around Vadsé, the historical mooring

Fugure M35 Clpckwiss! The Adler airship flving odose fo the Casile of Neoschwanslein
(Bavaria) o underake o photogrammeiric sarvey about the castle's building condition -
with po other aircrall would this tesk hove been possible to achieve; *Serengedi shall mever
die’, airship project in Tanzanin to &ct as comers plotform for German and inlernational TV
slations; the Adler airship (A5 8GO at Yadso {(Barentssze), the mast norhem poin of
Forway, (¢ commemorate the 126 pnad 1928 polar siship fights of Amundsen and Mobile
to be seen as well is the 1926 aisship moaring mast

station of the Amundsen and Nobile airship expeditions of 1926-28 in northern
Morway. The moaring mast s still there and is o technicol monument ioday, Several
thousand posteards, which had been sold before the Blight, were carvied onboard the
Adler pirship o support the Pestaloes Kinderdor? charity, The widosy of General
Mobile was patron of this airship expedition. It was the first fime in more than
sixly yvears that an girship had flown the Arcic skies from the European part of the
planet, and it was the first time that such an expedition was performed under Arctic
winter conditioms,

Adrother highlight in 1998, with completely different dimatic conditions, was the
expedition ‘Screngeti shall never die’, to commemoraie the fortieth anniversary of
famous German professor Greimek's Right expedition in Tanzania in 1958, during
which he and his son Michael counted masses of big animals in the Serengeti National
Park. The Grzimeks used a light airplanc; the GEFA-FLUG team, however, used
the Adler airship, which proved to be an excellent stable camers platform for o
Cierman TV team 1o monitor masscs of wildebeesis and sebras, withoul annoying
them (oo mnch

The project was extremely well covered by the European media, The TV lilm
was repeated more than twenty tmes in various Buropean channels and, on top of
that, the project raised a good deal of financinl support For two charity organisations
(see Figures 23.5 10 23.7).
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Frpure 236, Poster promoting the adr-
abip expedition to the *Arctic Sky" at the
Burentssee.

AS 105 GD: Technical Devalopment

"i'l_.-'h-.an GEFA-FLUG started developing manned hat air atrships in 1985, there was a
big petential For research and development (and there js still quite w bit left), Mo one
a0 far, had done “serious’ research on hot aij airships in & traditional scientific wug,"
Develepment work had exclusively consisted of the oulput of practical n]:u:mli-:m.
and was done from a *pilot’s point of view'.

In early 1994 GEFA-FLUG accurmulated o research and development budget
of €75U000, which was partly government funded by the Ministry of Commerce of
Narthrhine-Westfalia. The programme ran over o period of five years. The farpet
was to gel a high-tech hot air airship type-certified and to sell it in small serics, The
luimhi;:u wis Lo be a four-seater. For the scientific part of the project, various Aachen
'echnical University departments were engaged, The market of these airships is
of course the traditional airship market and the aforementioned |;1-|1-.rirn.mmz_m;dI
monitoring market.

. The environmental monitoring marke! has been opened up since the early 1980
wﬂl? great technological support from the German Mining Technology, which is one
ol Germany's lirst addresses in scientific low-range photogrammetry,
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Figure 237 The Al Sky  leam
beneath the 1Y26-I4H m::u:-r':n.ll_ minst ol
Amunadsen and Mobile.

Another objective was (o create an aivship which costs around 200,000 [ully
cquipped and be able to carry up to four people {sec Figures 238 through
23100,

AS 105 GD; Target Definition

o Inflation possable in up (o 12 knois ground wand

¢ Maximum Might speed up (o 20 knois and maore

Slable Might characierisies i lurbulent aic {although the envelope i filled with
sloshing hot air)

Flight time maore than twe hours

« Certification in the passenger [cansport category (fare paying: passengens)
Crew not more than three people plus pilof

Chaly one vehicle plus one tratler for irmnsport of airship and crew

B [r'li':H.".:li-E n-ru:n'uel.npe |HE Lirme |.I'|:| Tix _:!-_ﬂ:l I|1_'|I|.||r:rI '.|r||:1 e

o Selling price arcund €200 (0
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Figure Z3.8, The AS 105 GD bot air aiship. Fabre envelope HTHY, stlicone coalzd, Fabric
meembrianes made of 35 p'm® uncoated nylon [abric  one in the iop, and two in the bottom
wilh 15 m Momex on top of the membranes {salps to avoid air rem slashing forward ond
backwards) and the top one acts a5 well as means of tam the ship (froat burner heats front
envelope chamber or rear bumer heats rear envelope chamber). Aar distribuation sphere,
distrabutes air from e propeller (slipstream) 1o pressurise the fins. LT 11 means Losd tape
number 11, position of the top membrane.

AS 105 GD: Scientific Research and Certification Programme

To achieve the alvrementioned parameters, much scientific work needed to be
underiaken between 19904 and |99%:

* Investigation on aerodynamic parameters (envelope, stabilizers, rudder systen,
envelope pressurssation, load distnbution, and load-taking systems) at the wind
tunnel of thie Technical University Aachen.

Fiing paint rip line
far rig panel

|
Eyelet in the anvalops i
for guiding rudder sleering ne |

Fiorg point “rip lira®
ak gendok Eyedsi o guide rudder stesnng ling

T wicli naddar

Fiiaing pnt
Sleering ire ta gondola

Figure 235 The A% 105 GD ur-scater hot air alrship,

B
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Fl;_ul:lrr. 1ML AN IDSGD  instrumenis
and switch panel, The burner conirol
umil can be seen o the right,

* Measurement of serostatic parameters and heat distribution within hot air air-
ship envelopes by means of computer simulations and loads of temperature
sensors fixed (o the envelope.

* Roscarch on hightweight and coated envelope fabrics and their lifespan, ten-
sibe and tear strength, porosity parameiers, U -siability, and seam and sewing
Lechnologies,

# Hesearch on pessibilifies and limitations of weight reduction of envelope and
gondola under siringent aviation certification aspects.

* Flight experiments and computer simulations on acrodynamic - correlated with
aeroslpi: - paramelers of ot air airship envelopes with the German Miming
Technology and the Technical University Aachen 1o provide massive feedback
anil l{i"rt'! new and Treth im |'||||~:¢:5 for the eomplete ||in:|';i|'| resireh and 4_||.':'|.'|1I||-|1-
imeiit [rOgramme.

« Last, but not keast, there were no airworthiness requirements for hob air airships

to carry more than two people. Consequently, there were no regulations for

comninercial passcnger iransport either,

[t took almest fwo years o create these requirements and to get them harmonised
Euvrcpe-wide.
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Table 25,1, Characteristion af the AS 105 GI} hot afr airship

Characicriste

Tewal ||.'r.|g|:h (includimp side mdder)

CHamede

Envelops mensss miio

Waolumes

Liftimg g

Envelype fabric

Engine, Robax 582, twin ignition

Propeller

Hurner, Camseron Shadow “airship-burmer’
Burner fusl, propane

Engine fuel, petiol

Envelope welghi

Gondala weight (dry]

Radic, 760 chanmel incl. intercom for four people
Tramsponder made O (opsonal)

Minx allowed takeolT weight (MTOW)

blax Aighi speed

Ml Mipght time {skngle pibol, max. propans]
Flight crew {depending on climatic conditions
Ground crem (skilled people)

[ketnil

41 m

128 m

i

A0HE

Hol air, max 12740

Mylon é.6, S coated, W phnd
05 hjp

Helix, Carbon, d hlsde 1,6 m
Twin hurmer

I w Hikp

W0, 2 srroke

Co. 210 kg

Ca. 28l kp

et

Oiarreschi

SOl kp

Lip to 40 ks

Up v .00 o

Filel plus up to 3 piassenpers
2-3

The Achlevement: AS 105 GD

The first centification by the UK CAA for the AS 105 GID was in 1996, using Thuncer
& Colt iwin-seater gondolas, In that configuration, the AS 108 GD is certified [or
night flying. Certification as a four-scater by the German LBA was in 1999, Il was
cerlified for commercial passenger transpart by EASA in 2003, Fifty-six aircraf
have been manufactured al the lime of writing and are operating in more than a
terzen countries. The charactersstics of the AS 105 GD are given in Table 23.1 (see
Figure 23.11).

The Future: The AS 106 GD/6 between Possibilities and Limitations

Since early 2005 another five-year research and development project has taken
shape. The AS 105 GIMG has been accepled by EASA as a six-sealer with
5,000 m* volume, Economical calculations proved that earrying five passenpgers at o
time is definitely another profitable way of operating hot air airships in the worldwide
leisure and tourist market. {comparable 1o hat air balloons) {Figure 23.11),

As an allernative, there is an increasing environmental momitoring miarkel as
well, with the airship being capable of earrying 45 000 1o 50000 kg of payload,

At first, the EASA Airworthiness Requirements for Hoi Adr Adirships had to be
iltered m some safety-related aspects for this project, which took almost one yedr.
The AS 105 GD/% was developed from experiences pained with fitty smaller ships of
the ASI05GD type, but has some features which the forerunner did not have,

Almost all major items have been tested at various Aachen Technical University
departments, including many wind tunnel experiments. The stabiliser fins, iih.‘illdin-g

o
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Figure 25,11, A5 1S G fourc-seater gonadaln; ithe double barner unit i o be seen on the
fromi top.

the side rudder. are streamlined now and have again been modified. An electric
servo engine has been introduced which operutes the side rudder (instead of pulling
the rudderlines by hand), being a great reliel for the pilol. An electric driven bow
and tail thruster might (in & later stage of eertification) improve the manoeuveability
of the airship 1o an even higher level. In addition, there is an amfopilol syslem (o
control the (our burners o keep precisely a given altitude, which s another veliel
for the pilot and saves 15 percent to 20 percent propane as a result of a more stable
hent mtpul and disiribution,

A much stronger, but still light, envelope Tabric has been developed opether
with Lickenhaus, one of Europe’s leading experts in light, strong, and eoated fah-
rics, well known in the LTA business for its superb long-life balloon fabrics. The
weft of the new fabric 15 almost twice as strong as the warp, taking into account
that cireumferential forces in airship envelopes arc twice as high as longitudinal
foroes.,

In that way, a new airshap fabric has been iniroduced that is twice as strong but
only 33 percent heavier than it forerunner. To improve tear sirength, even more
the Fabric is silicone coated from both sides, The fabric development took almost
three years with three major steps and a great deal of serious heat and UV testing
in the Textile Rescarch Laboratory of the University of Chemnitz using computer
simulations and with ihe help of four months of outside weathering (U stability)
on the sciual airship envelope,

The A5 103 GIWG obtained its EASA permit (o Ny in Avpust 2008, [t has
undertaken its full flight test programme and was fully certiied by EASA in the
commercial passenger category in mid-2010,
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Fipure 23,12, Airship parsde, summer 2, ot Bad Homburg. In the Forefront i the GEFA-
FLUG six-senter nirship with jts 500X me volime.

Pilot Licences and Grew Training

The VIK-CA A was the first aviation authority which created & pilot licence T hol air
abrships, doing soin the mid-1970s, Cther Evropean and overseas countries followed
over the nexi decades using the same basie guidehines for pilot qualification.

Mg a basis, the applicant must posscss a hol air balloon license and adeguate
practical Aying expericnce on hot air balloons. {1 recommend 100 hours as P1L) To
become a hot air airship pilot, the applican! must undergo certain practical ground
handling iraining and must, of course, Iake ving lessons {the requirements vary
from country to country with a minimum of between 5 and 6 hours; my personal
recommendation is 8 to 10 hours) supervised by o certified hot air aivship instructor,
O the recommendation of the mstructor, the applicant finally undertakes a check-
ok flight with a hot air airship examiner,

The costs for the lieence vary with the raining being performed either on s
hired airship incloding ground crew or the applicant being iraimed on his or her own
bt air airship, In suitable climatic conditions the ifaining can be performed within
one or twoe weeks, depending on personal skills and the ability to pain acredynamic
knowledge on top ol the already existing acrosiatic bekground from ballooning.

A major part of airship operation and its importance which is always under-
eglnmated for the neweomer is the 1il,l'l'.'lUJ'!nJ I1:1|1r.i|i.ng. It i maore than ju-_-:l, i sirong
recammendation e frain the El'i.'llll'ld. CIeW t‘.dll'-l’.‘lT!lEl:,.' well, whieh nn[mull]’ ha P
Lll,.la"lng The r||_"|.'.--|‘_|i|u1 |r.:1.i1|':|1g, I eritical wenther situations, |.':|n|}' i well-irained and

Hot &dr Airships

Figurt F1.13. Clockwie from top left The Leipep f\irdlip LG OvErs s Ellt‘l'll!n;!ﬂ-ll .,:||F|'||4||1.
i two weeks” time: the adrship is shown here above Budnpest; the “German wings”™ airship
approaches the Berlin Tempelhol anport carrping represeniatives of the airline; the Linde
airship is s four-seater which has Been used for company preseotional Rights; the Coca-Cola
girship (Four-seater) on a summer b throwgh Spain, e country where it is based

well-organized crew will enable the pilol o operate the airship safely close 1o and
om the prowmnd,

The training for the pilot and crew containg some theoretical and a good deal of
practical aspects (such as pilol’s maintenance and repair on envelope and gondola).
Since the early 1990s, GEFA-FLUG has offered airship training courses in south-
ern Germiany al Lake Constance. close to the historical birthplace of the Zeppelin
:iil':-ﬂlip:q..

A BEuropean Venture; The Airship Alliance

With high-performance bot air airships now available, the worldwide market will
definitely increase, Even then, though, o will stay & relatively small snd highly
specialised market. This diagnosis is the backpround and backbane for the European
airship marketing venture between GEFA-FLUG and Cameron Balloons UK, an
‘Airship Alliance” in complementanty and cooperation.

All types of two- and Tour-seal gondodas and envelopes which both pariners
have certified so far are interchangeable, Filty-six GD-1ype atrships have been buili
and Aown on five continents for thousands of bowrs, certilied in many couniries by
their aviation povermment bodies, i||r:||||.|i1pg the UK Cad, the German LBA, oF,
since (K3, the EASA.
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Alrship Technology

GEFA-FLUG and Cameron Balloons view their Adrship Alliance under the
aspect of getting prepared for 4 united world market. The alliance has been extended
with the introduction af the six-seater type in 2010, Both partners think il is possible
(o sell around five airships and later (together with the AS 105 GIVG) up o eight
airships per vear by GEFA-FLUG and the worldwide Cameron dealer network
[see Fipure 23.13),




