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(d) Each area where flammable fluids
or vapors might escape by leakage of a
fluid system must be identified and de-
fined.

[Amdt. 23–23, 43 FR 50593, Oct. 30, 1978]

§ 23.865 Fire protection of flight con-
trols, engine mounts, and other
flight structure.

Flight controls, engine mounts, and
other flight structure located in des-
ignated fire zones, or in adjacent areas
that would be subjected to the effects
of fire in the designated fire zones,
must be constructed of fireproof mate-
rial or be shielded so that they are ca-
pable of withstanding the effects of a
fire. Engine vibration isolators must
incorporate suitable features to ensure
that the engine is retained if the non-
fireproof portions of the isolators dete-
riorate from the effects of a fire.

[Doc. No. 27805, 61 FR 5148, Feb. 9, 1996]

ELECTRICAL BONDING AND LIGHTNING
PROTECTION

§ 23.867 Electrical bonding and protec-
tion against lightning and static
electricity.

(a) The airplane must be protected
against catastrophic effects from light-
ning.

(b) For metallic components, compli-
ance with paragraph (a) of this section
may be shown by—

(1) Bonding the components properly
to the airframe; or

(2) Designing the components so that
a strike will not endanger the airplane.

(c) For nonmetallic components,
compliance with paragraph (a) of this
section may be shown by—

(1) Designing the components to min-
imize the effect of a strike; or

(2) Incorporating acceptable means of
diverting the resulting electrical cur-
rent so as not to endanger the airplane.

[Amdt. 23–7, 34 FR 13092, Aug. 13, 1969]

MISCELLANEOUS

§ 23.871 Leveling means.
There must be means for determining

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

[Amdt. 23–7, 34 FR 13092, Aug. 13, 1969]

Subpart E—Powerplant
GENERAL

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

airplane powerplant installation in-
cludes each component that—

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

propulsive units.
(b) Each powerplant installation

must be constructed and arranged to—
(1) Ensure safe operation to the maxi-

mum altitude for which approval is re-
quested.

(2) Be accessible for necessary inspec-
tions and maintenance.

(c) Engine cowls and nacelles must be
easily removable or openable by the
pilot to provide adequate access to and
exposure of the engine compartment
for preflight checks.

(d) Each turbine engine installation
must be constructed and arranged to—

(1) Result in carcass vibration char-
acteristics that do not exceed those es-
tablished during the type certification
of the engine.

(2) Ensure that the capability of the
installed engine to withstand the in-
gestion of rain, hail, ice, and birds into
the engine inlet is not less than the ca-
pability established for the engine
itself under § 23.903(a)(2).

(e) The installation must comply
with—

(1) The instructions provided under
the engine type certificate and the pro-
peller type certificate.

(2) The applicable provisions of this
subpart.

(f) Each auxiliary power unit instal-
lation must meet the applicable por-
tions of this part.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13092, Aug. 13,
1969; Amdt. 23–18, 42 FR 15041, Mar. 17, 1977;
Amdt. 23–29, 49 FR 6846, Feb. 23, 1984; Amdt.
23–34, 52 FR 1832, Jan. 15, 1987; Amdt. 23–34, 52
FR 34745, Sept. 14, 1987; Amdt. 23–43, 58 FR
18970, Apr. 9, 1993; Amdt. 23–51, 61 FR 5136,
Feb. 9, 1996; Amdt. 23–53, 63 FR 14797, Mar. 26,
1998]

§ 23.903 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 either—
(i) Comply with §§ 33.77 and 33.78 of

this chapter in effect on April 30, 1998;
or as subsequently amended; or

(ii) Comply with § 33.77 of this chap-
ter in effect on October 31, 1974, or as
subsequently amended prior to April
30, 1998, and must have a foreign object
ingestion service history that has not
resulted in any unsafe condition; or

(iii) Be shown to have a foreign ob-
ject ingestion service history in simi-
lar installation locations which has not
resulted 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) 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 inside 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 operating limitations that
adversely affect turbine rotor struc-
tural integrity will not be exceeded in
service.

(c) 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
the failure or malfunction (including
destruction by fire in the engine com-
partment) of any system that can af-
fect an engine (other than a fuel tank
if only one fuel tank is installed), 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 of the remaining engines.

(d) Starting and stopping (piston en-
gine). (1) The design of the installation
must be such that risk of fire or me-
chanical damage to the engine or air-
plane, as a result of starting the engine
in any conditions in which starting is
to be permitted, is reduced to a mini-
mum. Any techniques and associated
limitations for engine starting must be

established and included in the Air-
plane Flight Manual, approved manual
material, or applicable operating plac-
ards. Means must be provided for—

(i) Restarting any engine of a multi-
engine airplane in flight, and

(ii) Stopping any engine in flight,
after engine failure, if continued en-
gine rotation would cause a hazard to
the airplane.

(2) In addition, for commuter cat-
egory airplanes, the following apply:

(i) 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.

(ii) If hydraulic propeller feathering
systems are used for this purpose, the
feathering lines must be at least fire
resistant under the operating condi-
tions that may be expected to exist
during feathering.

(e) Starting and stopping (turbine en-
gine). Turbine engine installations
must comply with the following:

(1) The design of the installation
must be such that risk of fire or me-
chanical damage to the engine or the
airplane, as a result of starting the en-
gine in any conditions in which start-
ing is to be permitted, is reduced to a
minimum. Any techniques and associ-
ated limitations must be established
and included in the Airplane Flight
Manual, approved manual material, or
applicable operating placards.

(2) There must be means for stopping
combustion within any engine and for
stopping the rotation of any engine if
continued rotation would cause a haz-
ard to the airplane. Each component of
the engine stopping system located in
any fire zone must be fire resistant. If
hydraulic propeller feathering systems
are used for stopping the engine, the
hydraulic feathering lines or hoses
must be fire resistant.

(3) It must be possible to restart an
engine in flight. Any techniques and
associated limitations must be estab-
lished and included in the Airplane
Flight Manual, approved manual mate-
rial, or applicable operating placards.

(4) It must be demonstrated in flight
that when restarting engines following
a false start, all fuel or vapor is dis-
charged in such a way that it does not
constitute a fire hazard.
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(f) Restart envelope. An altitude and
airspeed envelope must be established
for the airplane for in-flight engine re-
starting and each installed engine
must have a restart capability within
that envelope.

(g) Restart capability. For turbine en-
gine powered airplanes, if the mini-
mum windmilling speed of the engines,
following the in-flight shutdown of all
engines, is insufficient to provide the
necessary electrical power for engine
ignition, a power source independent of
the engine-driven electrical power gen-
erating system must be provided to
permit in-flight engine ignition for re-
starting.

[Amdt. 23–14, 38 FR 31822, Nov. 19, 1973, as
amended by Amdt. 23–17, 41 FR 55464, Dec. 20,
1976; Amdt. 23–26, 45 FR 60171, Sept. 11, 1980;
Amdt. 23–29, 49 FR 6847, Feb. 23, 1984; Amdt.
23–34, 52 FR 1832, Jan. 15, 1987; Amdt. 23–40, 55
FR 32861, Aug. 10, 1990; Amdt. 23–43, 58 FR
18970, Apr. 9, 1993; Amdt. 23–51, 61 FR 5136,
Feb. 9, 1996; Amdt. 23–53, 63 FR 14798, Mar. 26,
1998]

§ 23.904 Automatic power reserve sys-
tem.

If installed, an automatic power re-
serve (APR) system that automatically
advances the power or thrust on the op-
erating engine(s), when any engine
fails during takeoff, must comply with
appendix H of this part.

[Doc. No. 26344, 58 FR 18970, Apr. 9, 1993]

§ 23.905 Propellers.
(a) Each propeller must have a type

certificate.
(b) Engine power and propeller shaft

rotational speed may not exceed the
limits for which the propeller is certifi-
cated.

(c) Each featherable propeller must
have a means to unfeather it in flight.

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

(e) All areas of the airplane forward
of the pusher propeller that are likely
to accumulate and shed ice into the
propeller disc during any operating
condition must be suitably protected
to prevent ice formation, or it must be
shown that any ice shed into the pro-
peller disc will not create a hazardous
condition.

(f) Each pusher propeller must be
marked so that the disc is conspicuous
under normal daylight ground condi-
tions.

(g) If the engine exhaust gases are
discharged into the pusher propeller
disc, it must be shown by tests, or
analysis supported by tests, that the
propeller is capable of continuous safe
operation.

(h) All engine cowling, access doors,
and other removable items must be de-
signed to ensure that they will not sep-
arate from the airplane and contact
the pusher propeller.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–26, 45 FR 60171, Sept.
11, 1980; Amdt. 23–29, 49 FR 6847, Feb. 23, 1984;
Amdt. 23–43, 58 FR 18970, Apr. 9, 1993]

§ 23.907 Propeller vibration.
(a) Each propeller other than a con-

ventional fixed-pitch wooden propeller
must be shown to have vibration
stresses, in normal operating condi-
tions, that do not exceed values that
have been shown by the propeller man-
ufacturer to be safe for continuous op-
eration. This must be shown by—

(1) Measurement of stresses through
direct testing of the propeller;

(2) Comparison with similar installa-
tions for which these measurements
have been made; or

(3) Any other acceptable test method
or service experience that proves the
safety of the installation.

(b) Proof of safe vibration character-
istics for any type of propeller, except
for conventional, fixed-pitch, wood pro-
pellers must be shown where necessary.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30
FR 258, Jan. 9, 1965, as amended by Amdt. 23–
51, 61 FR 5136, Feb. 9, 1996]

§ 23.909 Turbocharger systems.
(a) Each turbocharger must be ap-

proved under the engine type certifi-
cate or it must be shown that the tur-
bocharger system, while in its normal
engine installation and operating in
the engine environment—

(1) Can withstand, without defect, an
endurance test of 150 hours that meets
the applicable requirements of § 33.49 of
this subchapter; and

(2) Will have no adverse effect upon
the engine.
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(b) Control system malfunctions, vi-
brations, and abnormal speeds and
temperatures expected in service may
not damage the turbocharger compres-
sor or turbine.

(c) Each turbocharger case must be
able to contain fragments of a com-
pressor or turbine that fails at the
highest speed that is obtainable with
normal speed control devices inoper-
ative.

(d) Each intercooler installation,
where provided, must comply with the
following—

(1) The mounting provisions of the
intercooler must be designed to with-
stand the loads imposed on the system;

(2) It must be shown that, under the
installed vibration environment, the
intercooler will not fail in a manner al-
lowing portions of the intercooler to be
ingested by the engine; and

(3) Airflow through the intercooler
must not discharge directly on any air-
plane component (e.g., windshield) un-
less such discharge is shown to cause
no hazard to the airplane under all op-
erating conditions.

(e) Engine power, cooling character-
istics, operating limits, and procedures
affected by the turbocharger system in-
stallations must be evaluated. Turbo-
charger operating procedures and limi-
tations must be included in the Air-
plane Flight Manual in accordance
with § 23.1581.

[Amdt. 23–7, 34 FR 13092, Aug. 13, 1969, as
amended by Amdt. 23–43, 58 FR 18970, Apr. 9,
1993]

§ 23.925 Propeller clearance.
Unless smaller clearances are sub-

stantiated, propeller clearances, with
the airplane at the most adverse com-
bination of weight and center of grav-
ity, 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, normal takeoff, or taxing at-
titude, whichever is most critical. In
addition, for each airplane with con-
ventional landing gear struts using

fluid or mechanical means for absorb-
ing landing shocks, there must be posi-
tive clearance between the propeller
and the ground in the level takeoff at-
titude with the critical tire completely
deflated and the corresponding landing
gear strut bottomed. Positive clear-
ance for airplanes using leaf spring
struts is shown with a deflection cor-
responding to 1.5g.

(b) Aft-mounted propellers. In addition
to the clearances specified in para-
graph (a) of this section, an airplane
with an aft mounted propeller must be
designed such that the propeller will
not contact the runway surface when
the airplane is in the maximum pitch
attitude attainable during normal
takeoffs and landings.

(c) Water clearance. There must be a
clearance of at least 18 inches between
each propeller and the water, unless
compliance with § 23.239 can be shown
with a lesser clearance.

(d) 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. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–43, 58 FR 18971, Apr. 9,
1993; Amdt. 23–51, 61 FR 5136, Feb. 9, 1996;
Amdt. 23–48, 61 FR 5148, Feb. 9, 1996]

§ 23.929 Engine installation ice protec-
tion.

Propellers (except wooden propellers)
and other components of complete en-
gine installations must be protected
against the accumulation of ice as nec-
essary to enable satisfactory function-
ing without appreciable loss of thrust
when operated in the icing conditions
for which certification is requested.

[Amdt. 23–14, 33 FR 31822, Nov. 19, 1973, as
amended by Amdt. 23–51, 61 FR 5136, Feb. 9,
1996]
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§ 23.933 Reversing systems.
(a) For turbojet and turbofan reversing

systems. (1) Each system intended for
ground operation only must be de-
signed 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;
or

(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 in-flight
use must be designed so that no unsafe
condition will result during normal op-
eration of the system, or from any fail-
ure, or likely combination of failures,
of the reversing system under any op-
erating condition including ground op-
eration. Failure of structural elements
need not be considered if the prob-
ability of this type of failure is ex-
tremely remote.

(3) Each system must have a means
to prevent the engine from producing
more than idle thrust when the revers-
ing system malfunctions; except that it
may produce any greater thrust that is
shown to allow directional control to
be maintained, with aerodynamic
means alone, under the most critical
reversing condition expected in oper-
ation.

(b) For propeller reversing systems. (1)
Each system must be designed so that
no single failure, likely combination of
failures or malfunction of the system
will result in unwanted reverse thrust
under any operating condition. Failure
of structural elements need not be con-
sidered if the probability of this type of
failure is extremely remote.

(2) Compliance with paragraph (b)(1)
of this section must be shown by fail-
ure analysis, or testing, or both, for
propeller systems that allow the pro-
peller blades to move from the flight
low-pitch position to a position that is
substantially less than the normal
flight, low-pitch position. The analysis
may include or be supported by the
analysis made to show compliance with
§ 35.21 for the type certification of the
propeller and associated installation
components. Credit will be given for
pertinent analysis and testing com-

pleted by the engine and propeller
manufacturers.

[Doc. No. 26344, 58 FR 18971, Apr. 9, 1993, as
amended by Amdt. 23–51, 61 FR 5136, Feb. 9,
1996]

§ 23.934 Turbojet and turbofan engine
thrust reverser systems tests.

Thrust reverser systems of turbojet
or turbofan engines must meet the re-
quirements of § 33.97 of this chapter or
it must be demonstrated by tests that
engine operation and vibratory levels
are not affected.

[Doc. No. 26344, 58 FR 18971, Apr. 9, 1993]

§ 23.937 Turbopropeller-drag limiting
systems.

(a) Turbopropeller-powered airplane
propeller-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 the structural requirements of
this part. 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.

(b) As used in this section, drag lim-
iting systems include manual or auto-
matic devices that, when actuated
after engine power loss, can move the
propeller blades toward the feather po-
sition to reduce windmilling drag to a
safe level.

[Amdt. 23–7, 34 FR 13093, Aug. 13, 1969, as
amended by Amdt. 23–43, 58 FR 18971, Apr. 9,
1993]

§ 23.939 Powerplant operating charac-
teristics.

(a) Turbine engine powerplant oper-
ating characteristics must be inves-
tigated in flight to determine that no
adverse characteristics (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) Turbocharged reciprocating en-
gine operating characteristics must be
investigated in flight to assure that no
adverse characteristics, as a result of
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an inadvertent overboost, surge, flood-
ing, or vapor lock, are present during
normal or emergency operation of the
engine(s) throughout the range of oper-
ating limitations of both airplane and
engine.

(c) For turbine engines, the air inlet
system must not, as a result of airflow
distortion during normal operation,
cause vibration harmful to the engine.

[Amdt. 23–7, 34 FR 13093 Aug. 13, 1969, as
amended by Amdt. 23–14, 38 FR 31823, Nov. 19,
1973; Amdt. 23–18, 42 FR 15041, Mar. 17, 1977;
Amdt. 23–42, 56 FR 354, Jan. 3, 1991]

§ 23.943 Negative acceleration.

No hazardous malfunction of an en-
gine, an auxiliary power unit approved
for use in flight, or any component or
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 § 23.333.
This must be shown for the greatest
value and duration of the acceleration
expected in service.

[Amdt. 23–18, 42 FR 15041, Mar. 17, 1977, as
amended by Amdt. 23–43, 58 FR 18971, Apr. 9,
1993]

FUEL SYSTEM

§ 23.951 General.

(a) Each fuel system must be con-
structed and arranged to ensure fuel
flow at a rate and pressure established
for proper engine and auxiliary power
unit functioning under each likely op-
erating condition, including any ma-
neuver for which certification is re-
quested 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—

(1) No fuel pump can draw fuel from
more than one tank at a time; or

(2) There are means to prevent intro-
ducing air into the system.

(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.

[Amdt. 23–15, 39 FR 35459, Oct. 1, 1974, as
amended by Amdt. 23–40, 55 FR 32861, Aug. 10,
1990; Amdt. 23–43, 58 FR 18971, Apr. 9, 1993]

§ 23.953 Fuel system independence.
(a) Each fuel system for a multien-

gine airplane must be arranged so that,
in at least one system configuration,
the failure of any one component
(other than a fuel tank) will not result
in the loss of power of more than one
engine or require immediate action by
the pilot to prevent the loss of power of
more than one engine.

(b) If a single fuel tank (or series of
fuel tanks interconnected to function
as a single fuel tank) is used on a
multiengine airplane, the following
must be provided:

(1) Independent tank outlets for each
engine, each incorporating a shut-off
valve at the tank. This shutoff valve
may also serve as the fire wall shutoff
valve required if the line between the
valve and the engine compartment does
not contain more than one quart of
fuel (or any greater amount shown to
be safe) that can escape into the engine
compartment.

(2) At least two vents arranged to
minimize the probability of both vents
becoming obstructed simultaneously.

(3) Filler caps designed to minimize
the probability of incorrect installa-
tion or inflight loss.

(4) A fuel system in which those parts
of the system from each tank outlet to
any engine are independent of each
part of the system supplying fuel to
any other engine.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13093 Aug. 13,
1969; Amdt. 23–43, 58 FR 18971, Apr. 9, 1993]

§ 23.954 Fuel system lightning protec-
tion.

The fuel system must be designed
and arranged to prevent the ignition of
fuel vapor within the system by—

(a) Direct lightning strikes to areas
having a high probability of stroke at-
tachment;

(b) Swept lightning strokes on areas
where swept strokes are highly prob-
able; and
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