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Applicability  

This maintenance manual is applicable to balloons certified by EASA.BA.016, limited to 

configurations with burner FB 6 , FB 7, and to balloons certified by EASA.BA.010, limited to types 

Sky Heart, Pig 30, Pig 36 and Sunflower 36 and configurations with burner FB6  and FB 7. 

 

Appendix 1 is applicable to all components no longer in production at Schroeder fire balloons.  
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1. General  

1.1. Introduction  

The purpose of this maintenance manual is to provide information to the user on how hot air 

balloons manufactured by Schroeder fire balloons including their components are to be 

maintained and repaired The manufacturer is to be contacted, if a maintenance activity or 

repair is required that is not specified in this maintenance manual. The simplicity and clear 

arrangement of the components may sometimes disguise, how much know -how, development 

and experience has been invested into the selection and design of  the components. As 

incorrect execution of repairs or repair activities not specified in this maintenance manual may 

render the aircraft not airworthy.  

òOnly original parts from Schroeder fire balloon may be used.ó 

Those parts must to be new or inspected b y the manufacturer. The use of different or not 

approved parts or components may lead to loss of airworthiness. The technical reliability may be 

dangerously degraded and may also have implication with regards to insurance cover.  

The maintenance manual is s tructured as follows. The constituent components envelope, burner, 

basket, fuel cylinder and equipment are described in chapter V individually:  

- Description of the component and its function  

- Repair options  

- Procedures following special occurrences  

- Inspection  criteria  

- Fault tolerances  

1.2. Applicability  

The information in this manual is applicable to all balloons manufactured by Schroeder fire 

balloons and certified by TCDS EASA.BA.016 and EASA.BA.010.  

This issue of the maintenance manual is the current up -to -date version applicable.  

For older parts and components not covered by this manual, the previous maintenance manual 

(issue 1987, revision 18) is applicable as a supplement.  

In principle, the latest amendment issue of the maintenance manual is to be used.  

1.3. Amendm ents 

This maintenance manual is being kept up -to -date by the manufacturer. Amendments are 

available on our website www.schroederballon.de  
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1.4. Maintenance categories  

The personnel permitted to carry -out the maintenance and repair activities, are categorised in 

categories A to D:  

Category  A Pilot, if not prohibited by European or national legislation  

Category  B Person / Organization  with nationally recognised permit  

Category  C 
Person / Organization  with nationally recognised permit and additional 

training by the manufacturer Schroeder fire balloons  

Category  D Manufacturer Schroeder fire balloons only  

tab.1 -1:  Maintenance categories  

The repair activities specified in the following chapters are assigned to the maintenance 

categories.  
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2. Airworthiness limitations  (EASA approved ) 

The chapter 2, Airworthiness limitations is EASA approved.  

2.1. Certification basis  

This part of the maintenance manual is EASA -approved and specifies the required basis for 

certification. This maintenance manual is in compliance with requirements CS HB31.  

2.2. Inspection intervals  

Checks are t o be carried -out every 12 months or after 100 operating hours within the scope of a 

100-hours-inspection, whichever occurs first.  

2.3. Responsible  personnel  

The inspections are to be performed by a maintenance organization  approved by a national 

Aviation Authority  The personnel performing the activities must be qualified appropriately.  

2.4. Inspection checks  

The results of the annual inspection or 100 -hour -inspection respectively are documented in 

check lists. Check lists are sp ecified in Chapter IV.  

2.5. Life time limited parts  

When the life of a life -limited part has expired, it must be replaced by a new one. This includes 

e.g. burner hoses. They are to be replaced after 10 years.  

 

Component  Life limitation  Com ment  

Burner hoses 
10 years from 

packaging  

Date on crimped hose sleeve stamped on the 

fuel cylinder end  

Safety valve of fuel 

cylinder VA50 and 

VA70 

10 years from 

installation  
See also Chapter 0 

tab.2 -1:  Life time limited parts  

2.6. Min imum  fabric strength  

The envelope fabric has no life limitation. Its strength is the limiting factor. The value is 14 daN (14 

kp) and equates to the lowest acceptable strength resulting from the grab -test -procedure.  This 

value must be achieved at every location of the envelope.  

If the strength is close to the limit, the inspector may stipulate a pre -mature repetition of the 

grab -test (e.g. after further 50 operating hours). Refer to Grab -Test procedure (Chapter  3.4.1). 
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3. Envelope maintenance and repair  

3.1. General information concerning the envelope  

The envelope fabric consists of high -strength and elastic nylon fabric with a polyurethane 

coating. The tensile strength of a 5 cm wide test sample strip of new envelope fabric is 

approximately 650 N. Because of the high elasticity of the nylon fabric, which has been used by 

the manufacturer Schroeder eve r since, the envelope can absorb high loads during shock 

loading e.g. during gusts. The elasticity of new fabric is over 30%. A stronger but also heavier 

nylon fabric with special coating (Thermogrip) and a higher tensile strength of 120 to 130 daN is 

used  in the upper area of the envelope by customer request.  

The life of the envelope is impaired mainly by high temperatures, UV radiation and storage in 

humid conditions. Especially elevated temperatures and simultaneous high UV radiation 

accelerate the agein g of the envelope. Therefore, Schroeder fire balloons is limiting the 

temperature in the envelope in continuous operation to 110 °C.  

The actual fabric temperature however is lower due to cooling from the outside, by up to 20 °C 

depending on the ambient tem perature. This needs to be taken into account especially when 

measuring the surface temperature using infra -red devices, which is why they are not 

recommended by Schroeder fire balloons. The more porous the coating, the more hot air is 

flowing through the fabric and is increasing therefore its temperature.  

The temperature gradients between fabric temperature and the temperature inside the 

envelope are also dependent from the colour . The area of the envelope around the edge of 

the parachute and around the turning vents is especially stressed by temperature, as the 

boundary  ̓ layer is disturbed by the air flow. The highest stress is in the upper third of the 

envelope. There, the temperature and the UV -radiation is the highest at the same time, so that 

this area is ageing the fastest. This makes it necessary to observe this section especially. This 

needs to be taken in consideration due to the fact that the ageing process is strongly 

dependent from the colour . The pressure inside the envelope is increasing cont inuously from the 

bottom opening 0 Pa (0 mbar) to the top of approximately 60 Pa (0.6 mbar) depending on 

balloon height and temperature difference.  

It must be taken into consideration especially for older balloons with a high number of operating 

hours, tha t the fabric of an envelope of 7000 m3 is subject to approximately twice the stress as 

an envelope of 3000 m 3. 

A dry environment is recommended for the storage the envelope. A moist envelope should be 

dried as soon as possible and as careful as possible. A lready after a few days, mould may 

develop depending on temperature and the number of mould spores present. Moist envelope 

fabric may develop after a few days mould stains. During this, the coating will be damaged 

permanently by mould and bacteria.  

There a re different possibilities to dry a balloon. The process should be as careful as possible. It is 

not recommended e.g. to inflate the balloon, load the balloon heavily and to immediately heat 

it with excessive temperature. This alone would not carry the moi sture out of the balloon. 

Although the hot air absorbs a lot of moisture but this air remains inside the envelope. It is 

therefore recommended to vent the balloon for a while using the inflation fan and only after 

that to inflate the balloon with warm air with temperature below 80 °C. Subsequently, open the 

parachute now and then so that the dissolved moisture can escape. The envelope is only, when 

all load tapes are free of moisture. It may as well be required to spread -out the envelope in a 

vented room fo r a while. If the crown line is still moist, it must remain outside the envelope sack. 

Otherwise large sections of the envelope coating will be damaged.  

 

 

 

 

  ̓- the boundary layer is an insulating layer of air, which forms on the inside of the envelope in undisturbed condition. If 

air flow is generated (e.g. by operating the parachute) this layer is disturbed and loses its insulating characteristics. It re-

form s anew when the air flow stops.   



 

 

 

 
 

Maintenance Manual  
Chapter  3: Envelope  maintenance and rep air 

instructions  

 

 

Issue 1 / Amendment 0 dated Oct. 2011    3-2 

Load tapes that have not been dried properly can be detected later on the mould formation 

(dark spots). The fabric adjacent to these load tapes may also be infested with mould.  

 

The process takes respectively longer in a ha ll or hangar if the envelope cannot be dried outside 

due to adverse weather. The higher the difference between hangar temperature and the 

outside temperature is and the better the venting, the faster the envelope will dry. For that it is 

necessary to turn the envelope fabric a number of times.  

The less chemical substances are coming into contact with the envelope, e.g. fertilised soil at 

take -off or landing, the better for the life of the balloon  

3.2. Envelope repair procedures  

For damages to the envelope fabric  as well as to the load tapes, it is to be distinguished 

between areas of the lower and of the upper section of the envelope.  

(See also Chapter  3.3 Procedures foll owing incidents or specific occurrences ) 

3.2.1. Small tears and holes  

Small fabric tears and holes in the lower section can be repaired easily.  

The damaged fabric is to be spread on an even surface and 5 cm wide adhesive tape is to be 

applied on both sides. Care should be taken that the fabric remains crease -free.  

The same is applicable for repairs in the upper section but in addition, the adhesive patches are 

to be sewn -in circumferentially.  

For larger tears, a self -adhesive fabric is used instead of tape. This is applied on one side of the 

envelope and circumferentially sewn -in. 

(See tab.3 -4: , on page  3-14 and tab.3 -5: , on page  3-15) 

 

 

 

pic.3.1.  Repair using adhesive tape  

 

 

 

 

 

 

 

 

 

 

 

pic.3.2.  Repair using self adhesive fabric  
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3.2.2. Panel repairs  

A panel repair must be carried -out for larger damages by partly of fully replacing a section.  

This repair must only be performed by competent personnel. The same envelope fabric and the 

yarn used by the manufacturer (Serafil 40 or Serafil 20) are to be used for the sewing. The length 

of the stitches should be 2 - 4 mm. The seams are to b e made in that way that the fabric inserted 

on both sides is sewn -in as illustrated below.  

 

pic.3.3.  Partial repair within the panel  

 

pic.3.4.  Important steps of a panel repair  
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If holes or tears are too large to be repaired using tape or self -adhesive fabric, a panel repair is 

to be performed as a section repair.  

 

pic.3.5.  Applicable partial section repairs  
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The repair of a partial section within a panel (chapter 3.2.2) is not recommended as this type of 

repair is very labour intensive. Furthermore, creases often develop at the four corners of the 

fabric patch which is detriment to appearance. It is therefore recommended, depending upon 

the direction of the tear, to perform a ho rizontal or vertical partial section repair respectively 

within the panel ( pic.3.5 ). Repairs are carried -out in parallel to the load tape or horizontal seam 

respect ively (centre illustrations, pic.3.5 ), if the damages are located at the edge of a section  

 

At a repair on the parachute, a partial section repair or a complete rep lacement of the 

affected section can be carried -out depending upon the size of the damage. The replacement 

of the entire panel is recommended (pic.3.5  bottom ). 

 

pic.3.6.  Turning vent repair  / reinforcement  

By operating the turning vents, the opening section is subject to higher thermal stresses due to 

the flow of hot air. This is causing the quality if the fabric to deteriorate faster. In this case, the 

affected section mus t be reinforced using tape on both sides. If the inside overlapping sections 

are affected, a replacement or section repair of the overlap area of the entire section is 

required as illustrated.  

 



 

 

 

 
 

Maintenance Manual  
Chapter  3: Envelope  maintenance and rep air 

instructions  

 

 

Issue 1 / Amendment 0 dated Oct. 2011    3-5 

If repairs of partial sections are not possible due to the size of the damage, the entire panel must 

be replaced. This requires the removal of the entire panel to the bordering seams. If the panel is 

adjacent to a horizontal or vertical load tape, the load tape is to be unstitched and the 

replacement panel is to b e sewn -in together with the neighbouring panel using the double 

felled seam. Following that, the tape is to be re -sewn on top using the same yarn and the same 

lengths of stitches.  

3.2.3. Repair instructions for Nomex ® Fabric  

If the scoop or the lower Nomex ® gore of the envelope is damaged, the damaged area can be 

repaired. For this, Nomex ® thread is to be used for sewing. The scoop or the Nomex ® section is to 

be replaced if the damage is too large.  

3.2.4. Repair instructions  for vertical - and horizontal load tapes  

Vertical  load tapes  

A load tape of the same quality is to be used for the repair.  

There are two types of load tape repairs:  

 

1) If the load tape is torn or cut, an additional load tape of equal quality is placed on top. The 

minimum overlap on both sides must be 40 cm. The new load tape is to be sewn -on in 

parallel. The box section may be made as a cross box section or as a two -needle -box section 

(pic.3.7  and pic.3.8 ) 

 

2) If the load tape needs to be replaced because it has been burnt or ripped, the repair  must 

be by load tape overlapping. The new load tape of equal quality is placed on top of the old 

one with a minimum overlap of 40 cm. The box section is made as in repair type 1) as a cross 

box section or as a two -needle -box -section  (pic.3.7 ) 
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pic.3.7.  Re-joining of damaged or torn horizontal or vertical load tapes  
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pic.3.8.  Re-joining of damaged or torn horizontal or vertical load tapes  

Horizontal load tapes are repaired as vertical load tapes but an overlap of 30 cm is sufficient 

(pic.3.8 ). 
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Vertical load tapes attached to crown ring  

If a load tape on the crown ring is torn, a new section of load tape of equal quality is added 

running around the crown ring with an overlap on b oth sides of 30 cm minimum and secured by 

a box section. The torn section is cut off just short of the old existing box section seam (pic.3.9 ). 

 

 

pic.3.9.  Load tape repair  on the crown ring  






































































































































