Ballonglara och ballongvard
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Flyghandbok

 Alla luftfartyg har en flyghandbok som
anger hur det ska/far hanteras

Den innehaller bland annat:

« Begransningar pa hur ballongen far flygas
* Hur mycket som far vara trasigt

* Hur nodsituationer ska hanteras

* Hur ballongen normalt ska flygas



Flyghandbok forts.

 Det ar alltid senaste version av
flyghandboken som ska anvandas.

 CAO ansvarar for att halla koll pa nar det
kommer nya versioner av flyghandboken
och vilka tillagg som behovs.

* Till ballongen kan finnas
REFERENSLISTA FOR FLYGHANDBOK
som anger vilka tillagg (supplement) som
kompletterar flyghandboken.



Ballongen och exempelvikter
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Colt 77 |LBL105
Holje 95 kg | 140 kg
Brannare | 17 kg | 22 kg
Korg 52 kg | 80 kg
Gasoleylindrar | 128 kg | 144 kg
Ovrigt 12kg | 12kg
Summa | 304 kg | 398 kg




* Formen gjord
for att ta upp
laster.

» Loadtapes
eller lastband
tar upp lasten.

Exempel for en Lindstrand 105:

Nome s Guide Pulley N i
Frse; Panel e - ha Lastband ar gjorda av 20 mm
i polyester eller 25 mm nylon

Vertikalt minst 1000 kg
Cw L/‘ L perating Line Horisontellt minst 650 kg



Ballongduk

Nar vi | Sverige pratar om ballongduk ar det:

* Nylonduk med rippstopp
» Belaggning (coating) av polyuretan

(polyurethane flurocarbon elastomeric coating)

* Tyget blir porost nar belaggningen
(coatingen) slapper

* Tal hogst ~120°C kontinuerligt



Hyperlast

Fibrer med silikonbelaggning
Ca 30% tyngre an nylonduk

Vanligt med oversta tredjedelen | hyperlast
och resten I nylon.

Finns ballonger helt | hyperlast.
Hyperlast blir inte porost

Valdigt snabb degraderingsprocess nar
hyperlast nar slutet av sin livslangd.

Cameron lovar: Hyperlast™ is warranted for 600 hours and 6 years.



Polyester

Tal hogre temperaturer an nylon
... vilket ger langre livslangd

Bevarar draghallfasten langre an nylon och
hyperlast (men svagare i borjan).

Draghallfastheten paverkas inte av fukt pa
samma satt som hos nylon.

Anvands framst av Kubicek
Ca 10% tyngre an nylon
Svarare att vika/packa tajt (= storre sack).

Kalla: https://www.kubicekballoons.us/envelopes/kubicek-polyester




Allt ballongtyg slits...

 ...av varme, UV-ljus och mekanisk notning

Lat inte holjet ligga i solen i onddan
Var forsiktig pa grus och asfalt
Flyg inte for tungt lastad

* Vid mer an 250 timmar (260 timmar pa
Kubicek) maste det vid arliga tillsynen
klara dragprov pa:

— Cameron/Lindstrand: 13,6 kg
— Ultramagic: 11,9 kg
— Kubicek: 13 kg



Tyget klarar inte dragprov...~:%

Kan fa flyga med begransningar:

Maximum Take Off Weight (MTOW) minskas.
Max storlek pa ballongen. (Cameron max 105:a)
Ballongen bara flygs i fordelaktigt vader. (kubicek)
Begransningar pa vind och stig/sjunk. (kubicek)
Nytt dragprov inom 50 timmar.

Ny markning pa ballongen. (kubicek)

Kubicek 10-13 kg, Cameron 9,5-13,6 kg



Vatten

Ballongholjen moglar!

Lat aldrig ballongen ligga blot eller fuktigt mer an
nagon dag.

Om holjet ar blott ska det aldrig ligga varmt.
Nylon forsvagas av fukt (kemisk reaktion)

Att varmfylla en fuktig ballong i nylon/hyperlast
sliter pa tyget.

Det tar minst 20 minuter att fa loadtapes torra
vid varmfyllning.

Knyt loss kronlinan for packning om det bara ar
den som ar fuktig/blot.



Crown ring
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FDS / RDS / SmartVent / Q-vent

Crown ring
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Rotationsventiler

Medurs — Gron eller bla
Moturs — Svart

Kravs om korgen inte ar fyrkantig
eller har mer an ett fack.



Fler tomningssystem

Velcro / kardborrerip
— Moderna med extra las

Lock top

— Armeringslina ar svart-gul

Superchute
— Armeringslina ar svart-gul

Dumpventil liknande rotationsventiler



Tillatna skador

Olika regler for olika ballonger
= |las flyghandboken!

Generellt

— Inga skador pa barande delar, branslesystem
eller brannare ar tillatet

— Understa delen kan fa ha skador pa
ballongduken | ett visst antal paneler

— Midjan kan ibland fa ha mindre hal (~25 mm)
— Qversta delen kan ibland fa ha ~5-10 mm hal.

Kalla: Cameron Flight Manual Issue 10 Amendment 18 05 July 2022



Exempel: Cameron 1/2

2.5 PERMITTED DAMAGE
1. No damage is permitted to load tapes or any load bearing part of the suspension system.

2. No damage is permitted to the burner or fuel system except for failure of burner Piezo
igniters.

3. Damage to the envelope fabric below the first horizontal load tape above the Nomex
(Cameron) or within 4 m of the Nomex (Thunder & Colt) is limited to holes or tears
smaller than 1.5 m (60”) in any direction.

4. Damage to envelope fabric in areas above that defined in 3, but below the upper
part of the envelope (defined as the area above the widest horizontal seam between
two vertical load tapes) is limited to holes or tears smaller than 50 mm (2”) in any
direction. The distance between two adjacent holes must not less than four times the
maximum dimension of the larger hole. There must be not more than 15 holes in this
section of the envelope and no more than 5 in any one panel.

Kalla: Cameron Flight Manual Issue 10 Amendment 18 05 July 2022



Exempel: Cameron 2/2

5. Damage to the fabric in the upper part of the envelope is limited to holes or tears
smaller than 12 mm (*2”) in any direction. The distance between two adjacent holes
must not be less than 50 mm (2”). There must be not more than 15 holes in this section
of the envelope and there must not be more than 5 holes in any one panel.

6. Any damage outside these limitations must be repaired before further flight in
accordance with the instructions contained in the Maintenance Manual. Permitted
damage, other than that specified in 3, must be repaired prior to an annual or 100 hour
inspection.

NOTE: If any two or more small holes lie within a circle of the same diameter as

a permitted hole, they may be considered as one hole for the purposes of
paragraphs 4 and 5.

Kalla: Cameron Flight Manual Issue 10 Amendment 18 05 July 2022



Exempel: Kubicek

2.6 Admissible Damage

* No damage is permitted to the burner or fuel system, and no damage is permitted to the load tapes or to any
load bearing part of the envelope or basket suspension system.

* Damage to the fabric below the first horizontal load tape (except D, ED types) or within 4 m (13 ft) of the
nomex (D, ED type) is permitted.

* Damage to fabric above the previously described location is limited to small holes or tears of no more than
5mm (1/41n) in any direction. The integrity of any panel must not be affected by the holes or tears.

* Any damage exceeding the above limits must be repaired prior the next flight according to the instructions
given by the Kubicek Factory Maintenance Manual.

Any damage to the fabric weakens the fabric’s resistance to tear and causes localized heating of the
UZGON [ fabric around that damage. Damage exceeding those listed above increases the potential of propagating
a tear or hole and is unacceptable for flight.

e The balloon must not be flown without the burner support rods.

* The fuel quantity gauge must function correctly at least on the minimum number of full fuel cylinders re-
quired at take-off (see chapter 2.3).

* The balloon fitted with Sirius burner can be flown only when both pilot lights are fully functional.

Kalla: Kubicek Flight Manual Edition3, revision 18, 9 October 2024



Lagning av ballongduk

Metoder finns i Maintenance Manual:
» Klisterduk pa ena eller bada sidor
» Klisterduk som sedan sys

* Lapp av ballongduk som sys

* Byte av hela panelen

7
/-4’/7

Ar halet inom tillaten skada far det tejpas<:
med klisterduk. For alla ovriga skador
kontakta CAQ.



Underhallshandboken

» Lagning och underhall
eskrivs | ballongens
aintenance Manual.

 Allt (nastan) maste
utforas av en tekniker

e Jobben maste normalt
bestallas av CAO

... men bladdra i den for att
forsta vad som gar att gora.

M| Section 2 : Envelope Repairs

MAINTENANCE
MANUAL

1SSUE 10

2.1.4 Fabric Repair Limitations

Pre-cut and pre-sewn components must be manufactured by Cameron Balloons Ltd., or by
any organisation holding a written approval from Cameron Balloons Ltd. for this purpose.

The Nomex may be repaired using the
sewn patch technique or by panel re-
placement.

(defined as the area above the
widest horizontal seam between
two vertical load tapes)

Area B: Lower half of the envelope
(defined as the area below the
widest horizontal seam between
two vertical load tapes excluding
Area A)

load tape (Cameron) or the first
4 m above the Nomex (T & C).

Area C: Upper half of the envelope /

Area A: Below the first horizontal /

“ Repair area definitions

Mﬂi’wm Area A
[fechnique

Area B

Area C

Pre-cut panels or pre-sewn assemblies must be used where [Pre-cut panels or pre-sewn

:‘;nf;(emnt more than 10% of the envelope fabric panels are to be re-|assemblies must be used for
P placed at any one time all panel replacements

Sewn Fateh No limitations

Repairs

Adhesive Patch |Max. diameter of hole is less than 25 mm, Max. length of tear is less than 50 mm. There
Repairs-Hyperlast [must be at least 100 mm between each patch (including existing repairs).

Adhesive Patch

Holes and tears must be less than 75 mm in any dimension, and there must be at least 100

(with stitching)

Repairs-Ripstop : " ) d
(With Stitching) mm between each patch (including existing repairs).

::ph;i;\,’:i:::;: Within dimensional limitations listed above, Max. number is 60 in total (including existing
{Mo Stitching) repairs) and not more than 5 per panel.

Achesive strp Max, tear length 1.5m,

Repatrs Max. tear length 1.5m Max. total length of Not permitted

repairs 6m

Note: If the damaged fabric is within 25 mm of a seam or load tape the adhesive patch
or adhesive strip technique should not be used.

P22 Amendment3

21 December 2011




Sommar i ballongen

» Krav pa:
- Tyg
— Nal
— Trad
— Stygnlangd
— Som

|3 mm

—

8mm
———
e

L i .

—=.__ Two Rows
Of Stitching

- Balloon Seam Cross Section

« Som pilot far du inte sy (maste ga via CAO),
men du behover veta hur sommen ar uppbyggd.




Vajrar

« Loadtapes Overgar i stalvajer

* Pressas med koppar-talurit av
behorlgt foretag. ‘

som tal minst 2500 kg

« Som med loadtapes far vajern
inte vara skadad”*

« Skydden over infastningen far | “%
: -~
inte vara skadade. Wire ”0%
i
* for till exempel Cameron kan i vissa fall upp till tva kardeler fa vara %

skadade. Kontakta CAO som kommer att lasa i maintenance manual 6.6.1.
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Minimiutrustning

* Minimikrav finns i:
— Flyghandboken
— EASA-reglerna (se BOP.BAS.3xx)

— Operatoren/organisationens drifthandbok
(flygskolan eller ett kommersiellt foretag)

Tidigare har det ocksa funnits nationella krav.

— Materialregler har bara gallt svenskregistrerade ballonger.
— Trafikregler har aven gallt utlandska ballonger i Sverige.



Exempel: Pilotsele (1/3)

« Camerons flyghandbok kraver sele vid
separat pilotfack:

4.7 PILOT RESTRAINT HARNESS

For baskets having a separate pilot compartment, a pilot restraint harness conforming to
CS-31HB.63 must be used.

The pilot restraint harness may be worn at any time, but must be worn during low level
flight. Before the landing approach, the pilot should tighten the strap by pulling the sewn
handle.

WARNING: The pilot restraint harness must always be attached to the anchor point at
floor level; it must never be attached to fixing points near the top of the
basket wall.

Kalla: Cameron Flight Manual Issue 10 Amendment 18 05 July 2022



Exempel: Pilotsele (2/3)

 EASA regel BOP.BAS.320 kraver aven
pilotsele vid rotationsventiler:

BOP.BAS.320 Restraint systems

Regulation (EU) 2018/395

Balloons shall be equipped with a restraint system for the pilot-in-command when the balloon is
equipped with one of the following:

(a) aseparate compartment for the pilot-in-command;

(b)  turning vent(s).

GM1 BOP.BAS.320 Restraint system

ED Decision 2018/004/R
EQUIPMENT REQUIREMENTS

A pilot restraint harness mounted to the basket is considered to meet the requirements of CS-
31HB/CS-31GB for a restraint system.



Exempel: Pilotsele (3/3)

* Nationella reglerna LFS 2007:33 / TSFS
2014:40 kravde tidigare pilotsele, men den
upphavdes 1 juli 2025 genom TSFS

2025:42.

MEN:
* Flygskolan har i sina instruktioner att det

ska finnas tva pilotselar vid utbildning.
Bade till elev och instruktor.




Exempel: Kniv

E A S A Easy Access Rules for Balloons Chapter 1 — Air operations and Licensing
1 ~ 1 i - i ANNEX Il — BALLOON AIR OPERATIONS
Kniv ar inte langre krav for

Ku b | ce k OCh Ca meron. BOP.BAS.345 Life-saving and signalling equipment — Search and

rescue difficulties

Regulation (EU) 2018/395
EASA reg el B O P . BAS . 345 Balloons operated over areas in which search and rescue (SAR) would be especially difficult shall be
o . . o . equipped with such life-saving and signalling equipment as appropriate to the area overflown.
kraver kniv i omraden dar
nm " m le)
flygraddning ar svart.
GENERAL

o (1] (¥}
Da kraVS ave n e me rg e n Cy Balloons operated across land areas in which search and rescue would be especially difficult should

be equipped with the following:

locator transmitter (ELT) @) atleastoneETorars

(b)  signalling equipment for making distress signals; and

e I I e r pe rSO n a I I Ocato r (c)  additional survival equipment adequate for the route to be flown taking account of the number
of persons on hoard.
beacon (PLB)

Kniven maste dock inte —

ADDITIONAL SURVIVAL EQUIPMENT

Va ra g Od ka n d e n | Igt reg e | (a)  The following additional survival equipment should be carried:
B O P B Q S 30 O (1) 500 ml of water for each four, or fraction of four, persons on board;
. . Ll (2)  one knife; and

(3) first-aid equipment.

ED Decision 2018/004/R

(b) If any item of equipment in (a) is already carried on board in accordance with other
requirements, the carriage does not need to be duplicated.



Minimiutrustning

Forsok till sammanstallning...

» Exakta regler maste kollas i regelverk och
flyghandbok. Las pa och gor en checklista.

 De flesta har med:

— Forbandslada — Flytvastar

— Extra tandare — Kartor, flygzoner, frekvenser
— Brandslackare =~ — Hojdmatare

— Brandfilt — Variometer

— Handskar — Radio

— Pilotsele — Klocka



Utrustningen

» Underhalls och kontrolleras enligt:
— Tillverkarens anvisningar
— Regelverk

 Alla reparationer och allt underhall
planeras och bestalls av ballongens CAO.

« Kontakta alltid CAO for att bestalla
reparation for att ballongen ska vara kvar |

kontrollerad miljo (aldrig direkt med en
tekniker)



Korgen

Forvaras e] varmt (rottingen torkar)

Korgen kan tvattas med hogtryckstvatt
fran insidan

Korgen bor lackas med jamna mellanrum

Hall koll pa skador pa:
— Rottingen

— Rahuden

— Sprickor i korgbotten



Gasolflaskor

Olika material

— Aluminium, stal, titan

Olika storlekar

— 20, 22, 27, 30, 40 kg
Tillsyn ("besiktning”):

— Tillsyn maste goras varje ar
— Provtryckning gors 10:e ar

Polstring (padding)

— Flaskor maste ha padding



Gasolflaskor (forts)

Pressure Relief

* Flera anslutningar
— Vatska
— Gasfas (master)
— Pysventil
— Overtrycksventil

 Matare

— BrénSIGméngd a Fuel Cylinder Valve Layout - Master

Stainless Steel Cylinder Shown



Gasolflaskor (forts)

* Dykror
— Plockar ut vatska

— Kan ga av vid oforsiktig
. Vapour tub
hanterlng Fixed liquid level gauge

* Pysventilen
—Vid 82% niva
Liquid dip tube

Float level gauge



Slangar

Hall koll pa att inga skavningar eller andra
skador uppstar

Tva lager med metallnat mellan

Yttre lagret ska vara perforerat sa att inga
bubblor kan uppsta

Slangar har en livslangd pa 10 ar innan de
maste bytas, men det haller CAO reda pa.



Brannare

 Manga olika modeller
« Samma princip i alla
* Reglage:

— Pilotlaga (av/pa)

— Huvudkran

— Kobrannare

— QOverstromningsventil (av/pd) "cross flow”
— Tandare



Gaspilot

Separat uttag av gasfas till pilotlagan.

Uttag finns pa mastercylindrar for att ta ut
gasfas | ovre delen av flaskan.

Pa till exempel en Cameronballong galler:
Mastercylindrar ska anvandas sist.

— Undantag vid riktigt kallt vader da man lamnar
3% per timma for att driva pilotlagan.

OBS! Kan inte trycksattas med kvave



Vatskepilot

Tar ut vatska som forgasas i en liten
kammare

Farre slangar till brannaren

Kraver lite mer underhall er fiyga kontinueriigt)
Mer kanslig for smuts

Det gar inte att stalla lagan



Koppling - Tema

* Snabb att koppla
« Svar att koppla under tryck

3/8" BSP BONDED SEAL
PART No MA-FE-0600









Koppling - Rego

« Langsam, men lattare att koppla



Ventiler

* Framforallt tva typer:
— Kulventil
— Satesventil
* Finns pa flera stallen:
— Pa cylindern (vatskeuttag, pysventil)
— Pa brannaren (pilotlaga av/pa, kranar)



Packningar

Det finns flera olika typer av packningar i
branslesystemet.

O-ringar ar de enda som oftast behover
bytas vid normal drift.

Satespackningar gar ofta att anvanda
aven om de ar lite daliga.

Smorj O-ringar silikon och koppla dem rakt
sa haller de lange.

Bonus: Byt O-Ringar forbyggande infor varje sasong for att minska risken vid flygning



Tillsyner

Kontroll fore flygning
— Utfors av piloten som flyger enligt flyghandboken

Arlig eller 100-timmars tillsyn

— Bestalls av CAO och utfors av en ballongtekniker eller
flygverkstad enligt underhallshandboken

Periodiska tillsyner
— Enligt underhallsprogrammet som CAO upprattar

Granskning och utfarda ny ARC

— Utfors av en granskare vid en CAO.



