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that are used during emergency proce-
dures, must be at least fire resistant.

(3) Main power cables (including gen-
erator cables) in the fuselage must be
designed to allow a reasonable degree
of deformation and stretching without
failure and must be—

(i) Isolated from flammable fluid
lines; or

(ii) Shrouded by means of electrically
insulated, flexible conduit, or equiva-
lent, which is in addition to the normal
cable insulation.

(4) Insulation on electrical wire and
electrical cable installed in any area of
the fuselage must be self-extinguishing
when tested in accordance with the ap-
plicable portions of part I, appendix F
of this part.

(b) Each vacuum air system line and
fitting on the discharge side of the
pump that might contain flammable
vapors or fluids must meet the require-
ments of § 25.1183 if the line or fitting is
in a designated fire zone. Other vacuum
air systems components in designated
fire zones must be at least fire resist-
ant.

(c) Oxygen equipment and lines
must—

(1) Not be located in any designated
fire zone,

(2) Be protected from heat that may
be generated in, or escape from, any
designated fire zone, and

(3) Be installed so that escaping oxy-
gen cannot cause ignition of grease,
fluid, or vapor accumulations that are
present in normal operation or as a re-
sult of failure or malfunction of any
system.

[Amdt. 25–72, 55 FR 29784, July 20, 1990]

MISCELLANEOUS

§ 25.871 Leveling means.
There must be means for determining

when the airplane is in a level position
on the ground.

[Amdt. 25–23, 35 FR 5676, Apr. 8, 1970]

§ 25.875 Reinforcement near propel-
lers.

(a) Each part of the airplane near the
propeller tips must be strong and stiff
enough to withstand the effects of the
induced vibration and of ice thrown
from the propeller.

(b) No window may be near the pro-
peller tips unless it can withstand the
most severe ice impact likely to occur.

Subpart E—Powerplant

GENERAL

§ 25.901 Installation.
(a) For the purpose of this part, the

airplane powerplant installation in-
cludes each component that—

(1) Is necessary for propulsion;
(2) Affects the control of the major

propulsive units; or
(3) Affects the safety of the major

propulsive units between normal in-
spections or overhauls.

(b) For each powerplant—
(1) The installation must comply

with—
(i) The installation instructions pro-

vided under § 33.5 of this chapter; and
(ii) The applicable provisions of this

subpart;
(2) The components of the installa-

tion must be constructed, arranged,
and installed so as to ensure their con-
tinued safe operation between normal
inspections or overhauls;

(3) The installation must be acces-
sible for necessary inspections and
maintenance; and

(4) The major components of the in-
stallation must be electrically bonded
to the other parts of the airplane.

(c) For each powerplant and auxiliary
power unit installation, it must be es-
tablished that no single failure or mal-
function or probable combination of
failures will jeopardize the safe oper-
ation of the airplane except that the
failure of structural elements need not
be considered if the probability of such
failure is extremely remote.

(d) Each auxiliary power unit instal-
lation must meet the applicable provi-
sions of this subpart.

[Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as
amended by Amdt. 25–23, 35 FR 5676, Apr. 8,
1970; Amdt. 25–40, 42 FR 15042, Mar. 17, 1977;
Amdt. 25–46, 43 FR 50597, Oct. 30, 1978]

§ 25.903 Engines.
(a) Engine type certificate. (1) Each en-

gine must have a type certificate and
must meet the applicable requirements
of part 34 of this chapter.
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(2) Each turbine engine must comply
with one of the following:

(i) Sections 33.76, 33.77 and 33.78 of
this chapter in effect on December 13,
2000, or as subsequently amended; or

(ii) Sections 33.77 and 33.78 of this
chapter in effect on April 30, 1998, or as
subsequently amended before Decem-
ber 13, 2000; or

(iii) Comply with § 33.77 of this chap-
ter in effect on October 31, 1974, or as
subsequently amended prior to April
30, 1998, unless that engine’s foreign ob-
ject ingestion service history has re-
sulted in an unsafe condition; or

(iv) Be shown to have a foreign object
ingestion service history in similar in-
stallation locations which has not re-
sulted in any unsafe condition.

NOTE: § 33.77 of this chapter in effect on Oc-
tober 31, 1974, was published in 14 CFR parts
1 to 59, Revised as of January 1, 1975. See 39
FR 35467, October 1, 1974.

(b) Engine isolation. The powerplants
must be arranged and isolated from
each other to allow operation, in at
least one configuration, so that the
failure or malfunction of any engine, or
of any system that can affect the en-
gine, will not—

(1) Prevent the continued safe oper-
ation of the remaining engines; or

(2) Require immediate action by any
crewmember for continued safe oper-
ation.

(c) Control of engine rotation. There
must be means for stopping the rota-
tion of any engine individually in
flight, except that, for turbine engine
installations, the means for stopping
the rotation of any engine need be pro-
vided only where continued rotation
could jeopardize the safety of the air-
plane. Each component of the stopping
system on the engine side of the fire-
wall that might be exposed to fire must
be at least fire-resistant. If hydraulic
propeller feathering systems are used
for this purpose, the feathering lines
must be at least fire resistant under
the operating conditions that may be
expected to exist during feathering.

(d) Turbine engine installations. For
turbine engine installations—

(1) Design precautions must be taken
to minimize the hazards to the airplane
in the event of an engine rotor failure
or of a fire originating within the en-

gine which burns through the engine
case.

(2) The powerplant systems associ-
ated with engine control devices, sys-
tems, and instrumentation, must be de-
signed to give reasonable assurance
that those engine operating limitations
that adversely affect turbine rotor
structural integrity will not be exceed-
ed in service.

(e) Restart capability. (1) Means to re-
start any engine in flight must be pro-
vided.

(2) An altitude and airspeed envelope
must be established for in-flight engine
restarting, and each engine must have
a restart capability within that enve-
lope.

(3) For turbine engine powered air-
planes, if the minimum windmilling
speed of the engines, following the
inflight shutdown of all engines, is in-
sufficient to provide the necessary
electrical power for engine ignition, a
power source independent of the en-
gine-driven electrical power generating
system must be provided to permit in-
flight engine ignition for restarting.

(f) Auxiliary Power Unit. Each auxil-
iary power unit must be approved or
meet the requirements of the category
for its intended use.

[Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as
amended by Amdt. 25–23, 35 FR 5676, Apr. 8,
1970; Amdt. 25–40, 42 FR 15042, Mar. 17, 1977;
Amdt. 25–57, 49 FR 6848, Feb. 23, 1984; Amdt.
25–72, 55 FR 29784, July 20, 1990; Amdt. 25–73,
55 FR 32861, Aug. 10, 1990; Amdt. 25–94, 63 FR
8848, Feb. 23, 1998; Amdt. 25–95, 63 FR 14798,
Mar. 26, 1998; Amdt. 25–100, 65 FR 55854, Sept.
14, 2000]

§ 25.904 Automatic takeoff thrust con-
trol system (ATTCS).

Each applicant seeking approval for
installation of an engine power control
system that automatically resets the
power or thrust on the operating en-
gine(s) when any engine fails during
the takeoff must comply with the re-
quirements of appendix I of this part.

[Amdt. 25–62, 52 FR 43156, Nov. 9, 1987]

§ 25.905 Propellers.

(a) Each propeller must have a type
certificate.

(b) Engine power and propeller shaft
rotational speed may not exceed the
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limits for which the propeller is certifi-
cated.

(c) Each component of the propeller
blade pitch control system must meet
the requirements of § 35.42 of this chap-
ter.

(d) Design precautions must be taken
to minimize the hazards to the airplane
in the event a propeller blade fails or is
released by a hub failure. The hazards
which must be considered include dam-
age to structure and vital systems due
to impact of a failed or released blade
and the unbalance created by such fail-
ure or release.

[Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as
amended by Amdt. 25–54, 45 FR 60173, Sept.
11, 1980; Amdt. 25–57, 49 FR 6848, Feb. 23, 1984;
Amdt. 25–72, 55 FR 29784, July 20, 1990]

§ 25.907 Propeller vibration.
(a) The magnitude of the propeller

blade vibration stresses under any nor-
mal condition of operation must be de-
termined by actual measurement or by
comparison with similar installations
for which these measurements have
been made.

(b) The determined vibration stresses
may not exceed values that have been
shown to be safe for continuous oper-
ation.

§ 25.925 Propeller clearance.
Unless smaller clearances are sub-

stantiated, propeller clearances with
the airplane at maximum weight, with
the most adverse center of gravity, and
with the propeller in the most adverse
pitch position, may not be less than
the following:

(a) Ground clearance. There must be a
clearance of at least seven inches (for
each airplane with nose wheel landing
gear) or nine inches (for each airplane
with tail wheel landing gear) between
each propeller and the ground with the
landing gear statically deflected and in
the level takeoff, or taxiing attitude,
whichever is most critical. In addition,
there must be positive clearance be-
tween the propeller and the ground
when in the level takeoff attitude with
the critical tire(s) completely deflated
and the corresponding landing gear
strut bottomed.

(b) Water clearance. There must be a
clearance of at least 18 inches between
each propeller and the water, unless

compliance with § 25.239(a) can be
shown with a lesser clearance.

(c) Structural clearance. There must
be—

(1) At least one inch radial clearance
between the blade tips and the airplane
structure, plus any additional radial
clearance necessary to prevent harmful
vibration;

(2) At least one-half inch longitudinal
clearance between the propeller blades
or cuffs and stationary parts of the air-
plane; and

(3) Positive clearance between other
rotating parts of the propeller or spin-
ner and stationary parts of the air-
plane.

Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as
amended by Amdt. 25–72, 55 FR 29784, July 20,
1990]

§ 25.929 Propeller deicing.

(a) For airplanes intended for use
where icing may be expected, there
must be a means to prevent or remove
hazardous ice accumulation on propel-
lers or on accessories where ice accu-
mulation would jeopardize engine per-
formance.

(b) If combustible fluid is used for
propeller deicing, §§ 25.1181 through
25.1185 and 25.1189 apply.

§ 25.933 Reversing systems.
(a) For turbojet reversing systems—
(1) Each system intended for ground

operation only must be designed so
that during any reversal in flight the
engine will produce no more than flight
idle thrust. In addition, it must be
shown by analysis or test, or both,
that—

(i) Each operable reverser can be re-
stored to the forward thrust position;
and

(ii) The airplane is capable of contin-
ued safe flight and landing under any
possible position of the thrust reverser.

(2) Each system intended for inflight
use must be designed so that no unsafe
condition will result during normal op-
eration of the system, or from any fail-
ure (or reasonably likely combination
of failures) of the reversing system,
under any anticipated condition of op-
eration of the airplane including
ground operation. Failure of structural
elements need not be considered if the
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probability of this kind of failure is ex-
tremely remote.

(3) Each system must have means to
prevent the engine from producing
more than idle thrust when the revers-
ing system malfunctions, except that it
may produce any greater forward
thrust that is shown to allow direc-
tional control to be maintained, with
aerodynamic means alone, under the
most critical reversing condition ex-
pected in operation.

(b) For propeller reversing systems—
(1) Each system intended for ground

operation only must be designed so
that no single failure (or reasonably
likely combination of failures) or mal-
function of the system will result in
unwanted reverse thrust under any ex-
pected operating condition. Failure of
structural elements need not be consid-
ered if this kind of failure is extremely
remote.

(2) Compliance with this section may
be shown by failure analysis or testing,
or both, for propeller systems that
allow propeller blades to move from
the flight low-pitch position to a posi-
tion that is substantially less than
that at the normal flight low-pitch po-
sition. The analysis may include or be
supported by the analysis made to
show compliance with the require-
ments of § 35.21 of this chapter for the
propeller and associated installation
components.

[Amdt. 25–72, 55 FR 29784, July 20, 1990]

§ 25.934 Turbojet engine thrust re-
verser system tests.

Thrust reversers installed on tur-
bojet engines must meet the require-
ments of § 33.97 of this chapter.

[Amdt. 25–23, 35 FR 5677, Apr. 8, 1970]

§ 25.937 Turbopropeller-drag limiting
systems.

Turbopropeller power airplane pro-
peller-drag limiting systems must be
designed so that no single failure or
malfunction of any of the systems dur-
ing normal or emergency operation re-
sults in propeller drag in excess of that
for which the airplane was designed
under § 25.367. Failure of structural ele-
ments of the drag limiting systems
need not be considered if the prob-

ability of this kind of failure is ex-
tremely remote.

§ 25.939 Turbine engine operating
characteristics.

(a) Turbine engine operating charac-
teristics must be investigated in flight
to determine that no adverse charac-
teristics (such as stall, surge, or
flameout) are present, to a hazardous
degree, during normal and emergency
operation within the range of operating
limitations of the airplane and of the
engine.

(b) [Reserved]
(c) The turbine engine air inlet sys-

tem may not, as a result of air flow dis-
tortion during normal operation, cause
vibration harmful to the engine.

[Amdt. 25–11, 32 FR 6912, May 5, 1967, as
amended by Amdt. 25–40, 42 FR 15043, Mar. 17,
1977]

§ 25.941 Inlet, engine, and exhaust
compatibility.

For airplanes using variable inlet or
exhaust system geometry, or both—

(a) The system comprised of the
inlet, engine (including thrust aug-
mentation systems, if incorporated),
and exhaust must be shown to function
properly under all operating conditions
for which approval is sought, including
all engine rotating speeds and power
settings, and engine inlet and exhaust
configurations;

(b) The dynamic effects of the oper-
ation of these (including consideration
of probable malfunctions) upon the aer-
odynamic control of the airplane may
not result in any condition that would
require exceptional skill, alertness, or
strength on the part of the pilot to
avoid exceeding an operational or
structural limitation of the airplane;
and

(c) In showing compliance with para-
graph (b) of this section, the pilot
strength required may not exceed the
limits set forth in § 25.143(c), subject to
the conditions set forth in paragraphs
(d) and (e) of § 25.143.

[Amdt. 25–38, 41 FR 55467, Dec. 20, 1976]

§ 25.943 Negative acceleration.
No hazardous malfunction of an en-

gine, an auxiliary power unit approved
for use in flight, or any component or
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system associated with the powerplant
or auxiliary power unit may occur
when the airplane is operated at the
negative accelerations within the
flight envelopes prescribed in § 25.333.
This must be shown for the greatest
duration expected for the acceleration.

[Amdt. 25–40, 42 FR 15043, Mar. 17, 1977]

§ 25.945 Thrust or power augmentation
system.

(a) General. Each fluid injection sys-
tem must provide a flow of fluid at the
rate and pressure established for proper
engine functioning under each intended
operating condition. If the fluid can
freeze, fluid freezing may not damage
the airplane or adversely affect air-
plane performance.

(b) Fluid tanks. Each augmentation
system fluid tank must meet the fol-
lowing requirements:

(1) Each tank must be able to with-
stand without failure the vibration, in-
ertia, fluid, and structural loads that it
may be subject to in operation.

(2) The tanks as mounted in the air-
plane must be able to withstand with-
out failure or leakage an internal pres-
sure 1.5 times the maximum operating
pressure.

(3) If a vent is provided, the venting
must be effective under all normal
flight conditions.

(4) [Reserved]
(c) Augmentation system drains

must be designed and located in ac-
cordance with § 25.1455 if—

(1) The augmentation system fluid is
subject to freezing; and

(2) The fluid may be drained in flight
or during ground operation.

(d) The augmentation liquid tank ca-
pacity available for the use of each en-
gine must be large enough to allow op-
eration of the airplane under the ap-
proved procedures for the use of liquid-
augmented power. The computation of
liquid consumption must be based on
the maximum approved rate appro-
priate for the desired engine output
and must include the effect of tempera-
ture on engine performance as well as
any other factors that might vary the
amount of liquid required.

(e) This section does not apply to fuel
injection systems.

[Amdt. 25–40, 42 FR 15043, Mar. 17, 1977, as
amended by Amdt. 25–72, 55 FR 29785, July 20,
1990]

FUEL SYSTEM

§ 25.951 General.
(a) Each fuel system must be con-

structed and arranged to ensure a flow
of fuel at a rate and pressure estab-
lished for proper engine and auxiliary
power unit functioning under each
likely operating condition, including
any maneuver for which certification is
requested and during which the engine
or auxiliary power unit is permitted to
be in operation.

(b) Each fuel system must be ar-
ranged so that any air which is intro-
duced into the system will not result
in—

(1) Power interruption for more than
20 seconds for reciprocating engines; or

(2) Flameout for turbine engines.
(c) Each fuel system for a turbine en-

gine must be capable of sustained oper-
ation throughout its flow and pressure
range with fuel initially saturated with
water at 80° F and having 0.75cc of free
water per gallon added and cooled to
the most critical condition for icing
likely to be encountered in operation.

(d) Each fuel system for a turbine en-
gine powered airplane must meet the
applicable fuel venting requirements of
part 34 of this chapter.

[Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as
amended by Amdt. 25–23, 35 FR 5677, Apr. 8,
1970; Amdt. 25–36, 39 FR 35460, Oct. 1, 1974;
Amdt. 25–38, 41 FR 55467, Dec. 20, 1976; Amdt.
25–73, 55 FR 32861, Aug. 10, 1990]

§ 25.952 Fuel system analysis and test.
(a) Proper fuel system functioning

under all probable operating conditions
must be shown by analysis and those
tests found necessary by the Adminis-
trator. Tests, if required, must be made
using the airplane fuel system or a test
article that reproduces the operating
characteristics of the portion of the
fuel system to be tested.

(b) The likely failure of any heat ex-
changer using fuel as one of its fluids
may not result in a hazardous condi-
tion.

[Amdt. 25–40, 42 FR 15043, Mar. 17, 1977]
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