
Designation: F2355 − 14 (Reapproved 2022)

Standard Specification for
Design and Performance Requirements for Lighter-Than-Air
Light Sport Aircraft1

This standard is issued under the fixed designation F2355; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers design and performance re-
quirements that apply for the manufacture of lighter-than-air
light sport aircraft.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory requirements prior to use.

1.3 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

F2354 Specification for Aircraft Interaction of Systems and
Structures (Withdrawn 2022)3

F2356 Specification for Production Acceptance Testing Sys-
tem for Lighter-Than-Air Light Sport Aircraft

F2427 Specification for Required Product Information to be
Provided with Lighter-Than-Air Light Sport Aircraft

F2483 Practice for Maintenance and the Development of
Maintenance Manuals for Light Sport Aircraft

F2563 Practice for Kit Assembly Instructions of Aircraft
Intended Primarily for Recreation

F2972 Specification for Light Sport Aircraft Manufacturer’s
Quality Assurance System

3. Terminology

3.1 Definitions:
3.1.1 airship—engine-driven lighter-than-air aircraft that

can be steered.
3.1.1.1 Discussion—This definition can include “and that

sustains flight through the use of either gas buoyancy or an
airborne heater, or both.”

3.1.2 balloon—lighter-than-air aircraft that is not engine-
driven, and that sustains flight through the use of either gas
buoyancy or an airborne heater, or both.

3.1.3 design useful load—load (other than structure, engine,
enclosure, and systems) that a lighter-than-air aircraft can carry
while achieving the design defining performance requirements.

3.1.4 gross weight—total aircraft system weight(s) at take-
off.

3.1.5 lighter-than-air aircraft—aircraft that can rise and
remain suspended by using contained gas weighing less than
the air that is displaced by the gas.

3.1.5.1 Discussion—Airships may include dynamic lift that
derive as much as 30 % lift from other than buoyancy.

3.1.6 maximum takeoff weight—gross weight limit as de-
fined by the manufacturer, proven through compliance with
this specification and placarded on the aircraft as the not-to-
exceed gross weight.

3.1.7 thermal airship—airship using heated air for a portion
of its lift, incorporating design features to prevent nose
collapse due to dynamic pressure and exempt from specific
pressurized envelope requirements.

3.1.8 vectored thrust balloon—thermal balloon with thrust
capability that does not have design features to prevent forward
envelope collapse due to dynamic pressure and is therefore
limited in its lateral speed capability.

3.1.9 weight limitations—operational weight restrictions
(maximum/minimum) as defined by the manufacturer and
proven through compliance with this specification to demon-
strate controllability.

4. Flight Requirements

4.1 Performance Requirements for Airships and Thermal
Airships, except as noted:
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4.1.1 Proof of Compliance—Each of the following require-
ments shall be met at the maximum takeoff weight and most
critical center of gravity (CG) position. To the extent that CG
adjustment devices may be adjusted for flight, these compo-
nents will be evaluated in the least favorable recommended
position as it affects either performance or structural strength.

4.1.2 General Performance—All performance requirements
apply in and shall be corrected to International Civil Aviation
Organization (ICAO) defined standard atmosphere in still air
conditions at sea level. Speeds shall be given in indicated (IAS)
and calibrated (CAS) airspeeds in knots.

4.1.3 Flight Performance—For all flight operations it shall
be shown that control sufficient to safely maneuver or land the
airship, or both, can be maintained.

4.1.4 Climb—The following shall be measured:
4.1.4.1 Distance to clear a 15 m (50 ft) obstacle not to

exceed 213 m (700 ft) from point of lift-off. Compliance with
the requirements of this section must be shown at each extreme
of altitude and ambient temperature for which approval is
sought.

4.1.4.2 Climb rates of 1.5 m/s (300 fpm) and 0.5 m/s (100
fpm) with one engine inoperable for multi-engine configura-
tions.

4.1.5 Controllability and Maneuverability—The aircraft
shall be safely controllable and maneuverable during takeoff,
climb, level flight (cruise), approach, and landing.

4.1.5.1 Demonstrate a smooth transition between all flight
conditions shall be possible without excessive pilot skills nor
exceeding pilot forces of 59.1 kg (130 lb) for the foot-operated
control, 9.1 kg (20 lb) prolonged application, or 29.5 kg (65 lb)
hand controls, 4.5 kg (10 lb) prolonged operation.

4.1.6 Descent—The following shall be measured.
4.1.6.1 It must be shown that in the event of the most

critical uncontrolled descent from either: (1) an engine or
propeller failure, (2) burner failure for thermal airship, (3)
valve leak for either hot air or captive gas airship, or (4) the
maximum permitted envelope failure as specified in 5.1.2.

NOTE 1—Procedures must be established for landing at the maximum
vertical velocity attained and procedures must be established for arresting
the maximum descent rate within the manufacturer’s specified altitude.

4.1.7 Landing—It must be shown that a pilot of normal skill
can achieve landing sink rates of no more than 0.77 m/s (2 ft/s).

4.1.8 Stability and Control:
4.1.8.1 Vertical Stability and Control—Stability and control

of the airship shall be determined at maximum gross weight,
with minimum in-flight turbulence/wind for:

(1) Maximum duration of envelope valve operation (if
equipped), during which the airship must not enter into a
dangerous descent.

(2) Minimum burner fuel pressures (if equipped), which
will arrest the maximum descent rate as determined in 4.1.6
and climb as determined in 4.1.4.

4.1.8.2 Longitudinal Stability—Longitudinal stability of the
aircraft will be demonstrated by performing 2 min of flight
without control input for three conditions. In each case, the
aircraft must not enter into dangerous or unusual altitudes. A
test must be conducted at maximum gross weight, with a

minimum of in-flight turbulence. The three conditions are
ascent, descent, and level flight.

4.1.8.3 Longitudinal Control—With all engines operating at
maximum power, the airship must be capable of:

(1) A nose-down pitch from a stabilized climb with a 30°
nose-up deck angle,

(2) A nose-up pitch from a stabilized descent with a 30°
nose-down deck angle, and

(3) Longitudinal upset response shall be evaluated by
analysis or test, or both, to show that it does not result in unsafe
conditions.

4.1.8.4 Lateral and Directional Stability:
(1) Lateral stability will be demonstrated by maintaining

the surface controls in a fixed position, which will initially give
an unaccelerated level flight condition. The aircraft must not
enter into a dangerous altitude during the 2 min that the flight
control surfaces are fixed. A test must be conducted at
maximum operating weight, with minimum in-flight turbu-
lence.

(2) Directional stability will be demonstrated by a separate
and full deflection of each directional flight control surfaces for
three full turns of 360° without the aircraft entering any
dangerous flight altitude during the maneuver. A test must be
conducted at minimum flight weight, with minimum in-flight
turbulence. The demonstrated turn rate shall not be less than
6°/s (60 s for a 360° turn) in either direction.

4.2 Performance Requirements for Balloons:
4.2.1 Proof of Compliance—Each of the following require-

ments shall be met at the maximum takeoff weight.
4.2.2 General Performance—All performance requirements

apply and shall be corrected to International Civil Aviation
Association Organization (ICAO) defined standard atmosphere
in still air conditions at sea level.

4.2.3 Flight Performance—For level flight, climbs,
descents, and landing, it shall be shown that control sufficient
to safely land the balloon can be maintained.

4.2.3.1 Climb—Each balloon must be capable of climbing at
least 300 ft in the first minute after takeoff with a steady rate of
climb. Compliance with the requirements of this section must
be shown at each altitude and ambient temperature for which
approval is sought.

4.2.3.2 Controllability—The balloon shall be controllable
during takeoff, climb, level flight, approach, and landing.

4.2.3.3 Descent—The following shall be measured. It must
be shown that in the event of the most critical uncontrolled
descent from either: (1) burner failure for hot air balloon, (2)
valve leak for either hot air or captive gas, and (3) the
maximum permitted envelope failure as specified in 5.2.2.
Procedures must be established for landing at the maximum
vertical velocity attained and procedures must be established
for arresting the maximum descent rate within the manufac-
turer’s specified altitude.

4.2.3.4 Landing—It must be shown that the pilot can
achieve a landing sink rate of not more than 1 m/s.

4.2.4 Stability and Control—Stability and control of the
balloon shall be determined at maximum gross weight, with
minimum in flight turbulence/wind for:
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