a) General. Each engine must be subjected to an endurance test that includes a
total of 150 hours of operation (except as provided in paragraph (e)(1)(iii) of
this section) and, depending upon the type and contemplated use of the engine,
consists of one of the series of runs specified in paragraphs (b) through (e) of
this section, as applicable. The runs must be made in the order found appropriate
by the Administrator for the particular engine being tested. During the endurance
test the engine power and the crankshaft rotational speed must be kept within 3
percent of the rated values. During the runs at rated takeoff power and for at
least 35 hours at rated maximum continuous power, one cylinder must be operated at
not less than the limiting temperature, the other cylinders must be operated at a
temperature not lower than 50 degrees F. below the limiting temperature, and the
0il inlet temperature must be maintained within 10 degrees F. of the limiting
temperature. An engine that is equipped with a propeller shaft must be fitted for
the endurance test with a propeller that thrust-loads the engine to the maximum
thrust which the engine is designed to resist at each applicable operating
condition specified in this section. Each accessory drive and mounting attachment
must be loaded. During operation at rated takeoff power and rated maximum
continuous power, the load imposed by each accessory used only for an aircraft
service must be the limit load specified by the applicant for the engine drive or
attachment point.

(b) Unsupercharged engines and engines incorporating a gear-driven single-speed
supercharger. For engines not incorporating a supercharger and for engines
incorporating a gear-driven single-speed supercharger the applicant must conduct
the following runs:

(1) A 30-hour run consisting of alternate periods of 5 minutes at rated takeoff
power with takeoff speed, and 5 minutes at maximum best economy cruising power or
maximum recommended cruising power.

(2) A 20-hour run consisting of alternate periods of 11/2hours at rated maximum
continuous power with maximum continuous speed, andl/2hour at 75 percent rated
maximum continuous power and 91 percent maximum continuous speed.

(3) A 20-hour run consisting of alternate periods of 11/2hours at rated maximum
continuous power with maximum continuous speed, andl/2hour at 70 percent rated
maximum continuous power and 89 percent maximum continuous speed.

(4) A 20-hour run consisting of alternate periods of 11/2hours at rated maximum
continuous power with maximum continuous speed, andl/2hour at 65 percent rated
maximum continuous power and 87 percent maximum continuous speed.

(5) A 20-hour run consisting of alternate periods of 11/2hours at rated maximum
continuous power with maximum continuous speed, andl/2hour at 60 percent rated
maximum continuous power and 84.5 percent maximum continuous speed.

(6) A 20-hour run consisting of alternate periods of 11/2hours at rated maximum
continuous power with maximum continuous speed, andl/2hour at 50 percent rated
maximum continuous power and 79.5 percent maximum continuous speed.

(7) A 20-hour run consisting of alternate periods of 21/2hours at rated maximum
continuous power with maximum continuous speed, and 21/2hours at maximum best
economy cruising power or at maximum recommended cruising power.

(c) Engines incorporating a gear-driven two-speed supercharger. For engines
incorporating a gear-driven two-speed supercharger the applicant must conduct the
following runs:

(1) A 30-hour run consisting of alternate periods in the lower gear ratio of 5



minutes at rated takeoff power with takeoff speed, and 5 minutes at maximum best
economy cruising power or at maximum recommended cruising power. If a takeoff power
rating is desired in the higher gear ratio, 15 hours of the 30-hour run must be
made in the higher gear ratio in alternate periods of 5 minutes at the observed
horsepower obtainable with the takeoff critical altitude manifold pressure and
takeoff speed, and 5 minutes at 70 percent high ratio rated maximum continuous
power and 89 percent high ratio maximum continuous speed.

(2) A 15-hour run consisting of alternate periods in the lower gear ratio of 1 hour
at rated maximum continuous power with maximum continuous speed, andl/2hour at 75
percent rated maximum continuous power and 91 percent maximum continuous speed.

(3) A 15-hour run consisting of alternate periods in the lower gear ratio of 1 hour
at rated maximum continuous power with maximum continuous speed, andl/2hour at 70
percent rated maximum continuous power and 89 percent maximum continuous speed.

(4) A 30-hour run in the higher gear ratio at rated maximum continuous power with
maximum continuous speed.

(5) A 5-hour run consisting of alternate periods of 5 minutes in each of the
supercharger gear ratios. The first 5 minutes of the test must be made at maximum
continuous speed in the higher gear ratio and the observed horsepower obtainable
with 90 percent of maximum continuous manifold pressure in the higher gear ratio
under sea level conditions. The condition for operation for the alternate 5 minutes
in the lower gear ratio must be that obtained by shifting to the lower gear ratio
at constant speed.

(6) A 10-hour run consisting of alternate periods in the lower gear ratio of 1 hour
at rated maximum continuous power with maximum continuous speed, and 1 hour at 65
percent rated maximum continuous power and 87 percent maximum continuous speed.

(7) A 10-hour run consisting of alternate periods in the lower gear ratio of 1 hour
at rated maximum continuous power with maximum continuous speed, and 1 hour at 60
percent rated maximum continuous power and 84.5 percent maximum continuous speed.

(8) A 10-hour run consisting of alternate periods in the lower gear ratio of 1 hour
at rated maximum continuous power with maximum continuous speed, and 1 hour at 50
percent rated maximum continuous power and 79.5 percent maximum continuous speed.

(9) A 20-hour run consisting of alternate periods in the lower gear ratio of 2
hours at rated maximum continuous power with maximum continuous speed, and 2 hours
at maximum best economy cruising power and speed or at maximum recommended cruising
power .

(10) A 5-hour run in the lower gear ratio at maximum best economy cruising power
and speed or at maximum recommended cruising power and speed.

Where simulated altitude test equipment is not available when operating in the
higher gear ratio, the runs may be made at the observed horsepower obtained with
the critical altitude manifold pressure or specified percentages thereof, and the
fuel-air mixtures may be adjusted to be rich enough to suppress detonation.

(d) Helicopter engines. To be eligible for use on a helicopter each engine must
either comply with paragraphs (a) through (j) of 829.923 of this chapter, or must
undergo the following series of runs:

(1) A 35-hour run consisting of alternate periods of 30 minutes each at rated
takeoff power with takeoff speed, and at rated maximum continuous power with
maximum continuous speed.



(2) A 25-hour run consisting of alternate periods of 21/2hours each at rated
maximum continuous power with maximum continuous speed, and at 70 percent rated
maximum continuous power with maximum continuous speed.

(3) A 25-hour run consisting of alternate periods of 21/2hours each at rated
maximum continuous power with maximum continuous speed, and at 70 percent rated
maximum continuous power with 80 to 90 percent maximum continuous speed.

(4) A 25-hour run consisting of alternate periods of 21/2hours each at 30 percent
rated maximum continuous power with takeoff speed, and at 30 percent rated maximum
continuous power with 80 to 90 percent maximum continuous speed.

(5) A 25-hour run consisting of alternate periods of 21/2hours each at 80 percent
rated maximum continuous power with takeoff speed, and at either rated maximum
continuous power with 110 percent maximum continuous speed or at rated takeoff
power with 103 percent takeoff speed, whichever results in the greater speed.

(6) A 15-hour run at 105 percent rated maximum continuous power with 105 percent
maximum continuous speed or at full throttle and corresponding speed at standard
sea level carburetor entrance pressure, if 105 percent of the rated maximum
continuous power is not exceeded.

(e) Turbosupercharged engines. For engines incorporating a turbosupercharger the
following apply except that altitude testing may be simulated provided the
applicant shows that the engine and supercharger are being subjected to mechanical
loads and operating temperatures no less severe than if run at actual altitude
conditions:

(1) For engines used in airplanes the applicant must conduct the runs specified in
paragraph (b) of this section, except-—

(1) The entire run specified in paragraph (b)(1) of this section must be made at
sea level altitude pressure;

(ii) The portions of the runs specified in paragraphs (b)(2) through (7) of this
section at rated maximum continuous power must be made at critical altitude
pressure, and the portions of the runs at other power must be made at 8,000 feet
altitude pressure; and

(iii) The turbosupercharger used during the 150-hour endurance test must be run on
the bench for an additional 50 hours at the limiting turbine wheel inlet gas
temperature and rotational speed for rated maximum continuous power operation
unless the limiting temperature and speed are maintained during 50 hours of the
rated maximum continuous power operation.

(2) For engines used in helicopters the applicant must conduct the runs specified
in paragraph (d) of this section, except—

(1) The entire run specified in paragraph (d)(1) of this section must be made at
critical altitude pressure;

(ii) The portions of the runs specified in paragraphs (d)(2) and (3) of this
section at rated maximum continuous power must be made at critical altitude
pressure and the portions of the runs at other power must be made at 8,000 feet
altitude pressure;

(iii) The entire run specified in paragraph (d)(4) of this section must be made at
8,000 feet altitude pressure;



(iv) The portion of the runs specified in paragraph (d)(5) of this section at 80
percent of rated maximum continuous power must be made at 8,000 feet altitude
pressure and the portions of the runs at other power must be made at critical
altitude pressure;

(v) The entire run specified in paragraph (d)(6) of this section must be made at
critical altitude pressure; and

(vi) The turbosupercharger used during the endurance test must be run on the bench
for 50 hours at the limiting turbine wheel inlet gas temperature and rotational
speed for rated maximum continuous power operation unless the limiting temperature
and speed are maintained during 50 hours of the rated maximum continuous power
operation.

[Amdt. 33-3, 32 FR 3736, Mar. 4, 1967, as amended by Amdt. 33-6, 39 FR 35465, Oct.
1, 1974; Amdt. 33-10, 49 FR 6851, Feb. 23, 1984]

§ 33.51 Operation test.

top

The operation test must include the testing found necessary by the Administrator to
demonstrate backfire characteristics, starting, idling, acceleration, overspeeding,
functioning of propeller and ignition, and any other operational characteristic of
the engine. If the engine incorporates a multispeed supercharger drive, the design
and construction must allow the supercharger to be shifted from operation at the
lower speed ratio to the higher and the power appropriate to the manifold pressure
and speed settings for rated maximum continuous power at the higher supercharger
speed ratio must be obtainable within five seconds.

[Doc. No. 3025, 29 FR 7453, June 10, 1964, as amended by Amdt. 33-3, 32 FR 3737,
Mar. 4, 1967]

§ 33.53 Engine system and component tests.

top

(a) For those systems and components that cannot be adequately substantiated in
accordance with endurance testing of 833.49, the applicant must conduct additional
tests to demonstrate that systems or components are able to perform the intended
functions in all declared environmental and operating conditions.

(b) Temperature limits must be established for each component that requires
temperature controlling provisions in the aircraft installation to assure
satisfactory functioning, reliability, and durability.

[Docket No. 3025, 29 FR 7453, June 10, 1964, as amended by Amdt. No. 33-26, 73 FR
48285, Aug. 19, 2008]

§ 33.55 Teardown inspection.

top

After completing the endurance test—

(a) Each engine must be completely disassembled;

(b) Each component having an adjustment setting and a functioning characteristic
that can be established independent of installation on the engine must retain each
setting and functioning characteristic within the limits that were established and

recorded at the beginning of the test; and

(c) Each engine component must conform to the type design and be eligible for
incorporation into an engine for continued operation, in accordance with



information submitted in compliance with 833.4.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974, as amended by Amdt. 33-9, 45 FR 60181,
Sept. 11, 1980]

8 33.57 General conduct of block tests.

top

(a) The applicant may, in conducting the block tests, use separate engines of
identical design and construction in the vibration, calibration, detonation,
endurance, and operation tests, except that, if a separate engine is used for the
endurance test it must be subjected to a calibration check before starting the
endurance test.

(b) The applicant may service and make minor repairs to the engine during the block
tests in accordance with the service and maintenance instructions submitted in
compliance with 833.4. If the frequency of the service is excessive, or the number
of stops due to engine malfunction is excessive, or a major repair, or replacement
of a part is found necessary during the block tests or as the result of findings
from the teardown inspection, the engine or its parts may be subjected to any
additional test the Administrator finds necessary.

(c) Each applicant must furnish all testing facilities, including equipment and
competent personnel, to conduct the block tests.

[Doc. No. 3025, 29 FR 7453, June 10, 1964, as amended by Amdt. 33-6, 39 FR 35466,
Oct. 1, 1974; Amdt. 33-9, 45 FR 60181, Sept. 11, 1980]

Subpart E-Design and Construction; Turbine Aircraft Engines

top

§ 33.61 Applicability.

top

This subpart prescribes additional design and construction requirements for turbine
aircraft engines.

§ 33.62 Stress analysis.

top

A stress analysis must be performed on each turbine engine showing the design
safety margin of each turbine engine rotor, spacer, and rotor shaft.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974]
8 33.63 Vibration.
top

Each engine must be designed and constructed to function throughout its declared
flight envelope and operating range of rotational speeds and power/thrust, without
inducing excessive stress in any engine part because of vibration and without
imparting excessive vibration forces to the aircraft structure.

[Doc. No. 28107, 61 FR 28433, June 4, 1996]
§ 33.64 Pressurized engine static parts.
top

(a) Strength. The applicant must establish by test, validated analysis, or a
combination of both, that all static parts subject to significant gas or liquid
pressure loads for a stabilized period of one minute will not:

(1) Exhibit permanent distortion beyond serviceable limits or exhibit leakage that
could create a hazardous condition when subjected to the greater of the following
pressures:



(1) 1.1 times the maximum working pressure;
(ii) 1.33 times the normal working pressure; or
(iii) 35 kPa (5 p.s.i.) above the normal working pressure.

(2) Exhibit fracture or burst when subjected to the greater of the following
pressures:

(1) 1.15 times the maximum possible pressure;

(ii) 1.5 times the maximum working pressure; or

(iii) 35 kPa (5 p.s.i.) above the maximum possible pressure.

(b) Compliance with this section must take into account:

(1) The operating temperature of the part;

(2) Any other significant static loads in addition to pressure loads;

(3) Minimum properties representative of both the material and the processes used
in the construction of the part; and

(4) Any adverse geometry conditions allowed by the type design.

[Amdt. 33-27; 73 FR 55437, Sept. 25, 2008; Amdt. 33-27, 73 FR 57235, Oct. 2, 2008]
§ 33.65 Surge and stall characteristics.
top

When the engine is operated in accordance with operating instructions required by
§33.5(b), starting, a change of power or thrust, power or thrust augmentation,
limiting inlet air distortion, or inlet air temperature may not cause surge or
stall to the extent that flameout, structural failure, overtemperature, or failure
of the engine to recover power or thrust will occur at any point in the operating
envelope.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974]
§ 33.66 Bleed air system.
top

The engine must supply bleed air without adverse effect on the engine, excluding
reduced thrust or power output, at all conditions up to the discharge flow
conditions established as a limitation under 833.7(c)(11). If bleed air used for
engine anti-icing can be controlled, provision must be made for a means to indicate
the functioning of the engine ice protection system.

[Amdt. 33-10, 49 FR 6851, Feb. 23, 1984]
§ 33.67 Fuel system.
top

(a) with fuel supplied to the engine at the flow and pressure specified by the
applicant, the engine must function properly under each operating condition
required by this part. Each fuel control adjusting means that may not be
manipulated while the fuel control device is mounted on the engine must be secured
by a locking device and sealed, or otherwise be inaccessible. All other fuel
control adjusting means must be accessible and marked to indicate the function of
the adjustment unless the function is obvious.



(b) There must be a fuel strainer or filter between the engine fuel inlet opening
and the inlet of either the fuel metering device or the engine-driven positive
displacement pump whichever is nearer the engine fuel inlet. In addition, the
following provisions apply to each strainer or filter required by this paragraph

(b):

(1) It must be accessible for draining and cleaning and must incorporate a screen
or element that is easily removable.

(2) It must have a sediment trap and drain except that it need not have a drain if
the strainer or filter is easily removable for drain purposes.

(3) It must be mounted so that its weight is not supported by the connecting lines
or by the inlet or outlet connections of the strainer or filter, unless adequate
strength margins under all loading conditions are provided in the lines and
connections.

(4) It must have the type and degree of fuel filtering specified as necessary for
protection of the engine fuel system against foreign particles in the fuel. The
applicant must show:

(1) That foreign particles passing through the specified filtering means do not
impair the engine fuel system functioning; and

(ii) That the fuel system is capable of sustained operation throughout its flow and
pressure range with the fuel initially saturated with water at 80 °F (27 °C) and
having 0.025 fluid ounces per gallon (0.20 milliliters per liter) of free water
added and cooled to the most critical condition for icing likely to be encountered
in operation. However, this requirement may be met by demonstrating the
effectiveness of specified approved fuel anti-icing additives, or that the fuel
system incorporates a fuel heater which maintains the fuel temperature at the fuel
strainer or fuel inlet above 32 °F (0 °C) under the most critical conditions.

(5) The applicant must demonstrate that the filtering means has the capacity (with
respect to engine operating limitations) to ensure that the engine will continue to
operate within approved limits, with fuel contaminated to the maximum degree of
particle size and density likely to be encountered in service. Operation under
these conditions must be demonstrated for a period acceptable to the Administrator,
beginning when indication of impending filter blockage is first given by either:

(1) Existing engine instrumentation; or
(ii) Additional means incorporated into the engine fuel system.

(6) Any strainer or filter bypass must be designed and constructed so that the
release of collected contaminants is minimized by appropriate location of the
bypass to ensure that collected contaminants are not in the bypass flow path.

(c) If provided as part of the engine, the applicant must show for each fluid
injection (other than fuel) system and its controls that the flow of the injected
fluid is adequately controlled.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974, as amended by Amdt. 33-10, 49 FR 6851, Feb.
23, 1984; Amdt. 33-18, 61 FR 31328, June 19, 1996; Amdt. 33-25, 73 FR 48123, Aug.
18, 2008; Amdt. 33-26, 73 FR 48285, Aug. 19, 2008]

§ 33.68 Induction system icing.

top



Each engine, with all icing protection systems operating, must—

(a) Operate throughout its flight power range (including idling) without the
accumulation of ice on the engine components that adversely affects engine
operation or that causes a serious loss of power or thrust in continuous maximum
and intermittent maximum icing conditions as defined in appendix C of Part 25 of
this chapter; and

(b) Idle for 30 minutes on the ground, with the available air bleed for icing
protection at its critical condition, without adverse effect, in an atmosphere that
is at a temperature between 15° and 30 °F (between -9° and -1 °C) and has a liquid
water content not less than 0.3 grams per cubic meter in the form of drops having a
mean effective diameter not less than 20 microns, followed by a momentary operation
at takeoff power or thrust. During the 30 minutes of idle operation the engine may
be run up periodically to a moderate power or thrust setting in a manner acceptable
to the Administrator.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974, as amended by Amdt. 33-10, 49 FR 6852, Feb.

23, 1984]
§ 33.69 Ignitions system.
top

Each engine must be equipped with an ignition system for starting the engine on the
ground and in flight. An electric ignition system must have at least two igniters
and two separate secondary electric circuits, except that only one igniter 1is
required for fuel burning augmentation systems.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974]
§ 33.70 Engine life-limited parts.
top

By a procedure approved by the FAA, operating limitations must be established which
specify the maximum allowable number of flight cycles for each engine life-limited
part. Engine life-limited parts are rotor and major static structural parts whose
primary failure is likely to result in a hazardous engine effect. Typically, engine
life-limited parts include, but are not limited to disks, spacers, hubs, shafts,
high-pressure casings, and non-redundant mount components. For the purposes of this
section, a hazardous engine effect is any of the conditions listed in 833.75 of
this part. The applicant will establish the integrity of each engine life-limited
part by:

(a) An engineering plan that contains the steps required to ensure each engine
life-limited part is withdrawn from service at an approved life before hazardous
engine effects can occur. These steps include validated analysis, test, or service
experience which ensures that the combination of loads, material properties,
environmental influences and operating conditions, including the effects of other
engine parts influencing these parameters, are sufficiently well known and
predictable so that the operating limitations can be established and maintained for
each engine life-limited part. Applicants must perform appropriate damage tolerance
assessments to address the potential for failure from material, manufacturing, and
service induced anomalies within the approved life of the part. Applicants must
publish a list of the life-limited engine parts and the approved life for each part
in the Airworthiness Limitations Section of the Instructions for Continued
Airworthiness as required by 833.4 of this part.

(b) A manufacturing plan that identifies the specific manufacturing constraints
necessary to consistently produce each engine life-limited part with the attributes
required by the engineering plan.



(c) A service management plan that defines in-service processes for maintenance and
the limitations to repair for each engine life-limited part that will maintain
attributes consistent with those required by the engineering plan. These processes
and limitations will become part of the Instructions for Continued Airworthiness.

[Amdt. 33-22, 72 FR 50860, Sept. 4, 2007]
§ 33.71 Lubrication system.
top

(a) General. Each lubrication system must function properly in the flight attitudes
and atmospheric conditions in which an aircraft is expected to operate.

(b) 0il strainer or filter. There must be an 0il strainer or filter through which
all of the engine o0il flows. In addition:

(1) Each strainer or filter required by this paragraph that has a bypass must be
constructed and installed so that o0il will flow at the normal rate through the rest
of the system with the strainer or filter element completely blocked.

(2) The type and degree of filtering necessary for protection of the engine oil
system against foreign particles in the o0il must be specified. The applicant must
demonstrate that foreign particles passing through the specified filtering means do
not impair engine o0il system functioning.

(3) Each strainer or filter required by this paragraph must have the capacity (with
respect to operating limitations established for the engine) to ensure that engine

0il system functioning is not impaired with the o0il contaminated to a degree (with

respect to particle size and density) that is greater than that established for the
engine in paragraph (b)(2) of this section.

(4) For each strainer or filter required by this paragraph, except the strainer or
filter at the oil tank outlet, there must be means to indicate contamination before
it reaches the capacity established in accordance with paragraph (b)(3) of this
section.

(5) Any filter bypass must be designed and constructed so that the release of
collected contaminants is minimized by appropriate location of the bypass to ensure
that the collected contaminants are not in the bypass flow path.

(6) Each strainer or filter required by this paragraph that has no bypass, except
the strainer or filter at an oil tank outlet or for a scavenge pump, must have
provisions for connection with a warning means to warn the pilot of the occurence
of contamination of the screen before it reaches the capacity established in
accordance with paragraph (b)(3) of this section.

(7) Each strainer or filter required by this paragraph must be accessible for
draining and cleaning.

(c) 0il tanks. (1) Each o0il tank must have an expansion space of not less than 10
percent of the tank capacity.

(2) It must be impossible to inadvertently fill the oil tank expansion space.

(3) Each recessed o0il tank filler connection that can retain any appreciable
guantity of o0il must have provision for fitting a drain.

(4) Each oil tank cap must provide an oil-tight seal. For an applicant seeking
eligibility for an engine to be installed on an airplane approved for ETOPS, the
0il tank must be designed to prevent a hazardous loss of o0il due to an incorrectly



installed oil tank cap.
(5) Each oil tank filler must be marked with the word “oil.”

(6) Each oil tank must be vented from the top part of the expansion space, with the
vent so arranged that condensed water vapor that might freeze and obstruct the line
cannot accumulate at any point.

(7) There must be means to prevent entrance into the o0il tank or into any oil tank
outlet, of any object that might obstruct the flow of o0il through the system.

(8) There must be a shutoff valve at the outlet of each oil tank, unless the
external portion of the o0il system (including oil tank supports) is fireproof.

(9) Each unpressurized oil tank may not leak when subjected to a maximum operating
temperature and an internal pressure of 5 p.s.i., and each pressurized oil tank
must meet the requirements of 8§33.64.

(10) Leaked or spilled oil may not accumulate between the tank and the remainder of
the engine.

(11) Each oil tank must have an o0il quantity indicator or provisions for one.
(12) If the propeller feathering system depends on engine o0il—

(1) There must be means to trap an amount of o0il in the tank if the supply becomes
depleted due to failure of any part of the lubricating system other than the tank
itself;

(ii) The amount of trapped oil must be enough to accomplish the feathering opeation
and must be available only to the feathering pump; and

(1iii) Provision must be made to prevent sludge or other foreign matter from
affecting the safe operation of the propeller feathering system.

(d) 0il drains. A drain (or drains) must be provided to allow safe drainage of the
0il system. Each drain must—

(1) Be accessible; and
(2) Have manual or automatic means for positive locking in the closed position.

(e) 0il radiators. Each o0il radiator must withstand, without failure, any
vibration, inertia, and oil pressure load to which it is subjected during the block
tests.

[Amdt. 33-6, 39 FR 35466, Oct. 1, 1974, as amended by Amdt. 33-10, 49 FR 6852, Feb.
23, 1984; Amdt. 33-21, 72 FR 1877, Jan. 16, 2007; Amdt. 33-27, 73 FR 55437, Sept.
25, 2008; Amdt. 33-27, 73 FR 57235, Oct. 2, 2008]

§ 33.72 Hydraulic actuating systems.

top

Each hydraulic actuating system must function properly under all conditions in
which the engine is expected to operate. Each filter or screen must be accessible
for servicing and each tank must meet the design criteria of 833.71.

[Amdt. 33-6, 39 FR 35467, Oct. 1, 1974]
§ 33.73 Power or thrust response.
top



The design and construction of the engine must enable an increase—

(a) From minimum to rated takeoff power or thrust with the maximum bleed air and
power extraction to be permitted in an aircraft, without overtemperature, surge,
stall, or other detrimental factors occurring to the engine whenever the power
control lever is moved from the minimum to the maximum position in not more than 1
second, except that the Administrator may allow additional time increments for
different regimes of control operation requiring control scheduling; and

(b) From the fixed minimum flight idle power lever position when provided, or if
not provided, from not more than 15 percent of the rated takeoff power or thrust
available to 95 percent rated takeoff power or thrust in not over 5 seconds. The 5-
second power or thrust response must occur from a stabilized static condition using
only the bleed air and accessories loads necessary to run the engine. This takeoff
rating is specified by the applicant and need not include thrust augmentation.

[Amdt. 33-1, 36 FR 5493, Mar. 24, 1971]
8§ 33.74 Continued rotation.
top

If any of the engine main rotating systems continue to rotate after the engine is
shutdown for any reason while in flight, and if means to prevent that continued
rotation are not provided, then any continued rotation during the maximum period of
flight, and in the flight conditions expected to occur with that engine
inoperative, may not result in any condition described in 833.75(g)(2)(i) through
(vi) of this part.

[Amdt. 33-24, 72 FR 50867, Sept. 4, 2007]
§ 33.75 Safety analysis.
top

(a) (1) The applicant must analyze the engine, including the control system, to
assess the likely consequences of all failures that can reasonably be expected to
occur. This analysis will take into account, if applicable:

(1) Aircraft-level devices and procedures assumed to be associated with a typical
installation. Such assumptions must be stated in the analysis.

(ii) Consequential secondary failures and latent failures.

(iii) Multiple failures referred to in paragraph (d) of this section or that result
in the hazardous engine effects defined in paragraph (g)(2) of this section.

(2) The applicant must summarize those failures that could result in major engine
effects or hazardous engine effects, as defined in paragraph (g) of this section,
and estimate the probability of occurrence of those effects. Any engine part the
failure of which could reasonably result in a hazardous engine effect must be
clearly identified in this summary.

(3) The applicant must show that hazardous engine effects are predicted to occur at
a rate not in excess of that defined as extremely remote (probability range of
10-7to 10-9per engine flight hour). Since the estimated probability for individual
failures may be insufficiently precise to enable the applicant to assess the total
rate for hazardous engine effects, compliance may be shown by demonstrating that
the probability of a hazardous engine effect arising from an individual failure can
be predicted to be not greater than 10-8per engine flight hour. In dealing with
probabilities of this low order of magnitude, absolute proof is not possible, and
compliance may be shown by reliance on engineering judgment and previous experience



combined with sound design and test philosophies.

(4) The applicant must show that major engine effects are predicted to occur at a
rate not in excess of that defined as remote (probability range of 10-5to 10-7per
engine flight hour).

(b) The FAA may require that any assumption as to the effects of failures and
likely combination of failures be verified by test.

(c) The primary failure of certain single elements cannot be sensibly estimated in
numerical terms. If the failure of such elements is likely to result in hazardous
engine effects, then compliance may be shown by reliance on the prescribed
integrity requirements of 8833.15, 33.27, and 33.70 as applicable. These instances
must be stated in the safety analysis.

(d) If reliance is placed on a safety system to prevent a failure from progressing
to hazardous engine effects, the possibility of a safety system failure in
combination with a basic engine failure must be included in the analysis. Such a
safety system may include safety devices, instrumentation, early warning devices,
maintenance checks, and other similar equipment or procedures. If items of a safety
system are outside the control of the engine manufacturer, the assumptions of the
safety analysis with respect to the reliability of these parts must be clearly
stated in the analysis and identified in the installation instructions under 833.5
of this part.

(e) If the safety analysis depends on one or more of the following items, those
items must be identified in the analysis and appropriately substantiated.

(1) Maintenance actions being carried out at stated intervals. This includes the
verification of the serviceability of items that could fail in a latent manner.
When necessary to prevent hazardous engine effects, these maintenance actions and
intervals must be published in the instructions for continued airworthiness
required under 833.4 of this part. Additionally, if errors in maintenance of the
engine, including the control system, could lead to hazardous engine effects, the
appropriate procedures must be included in the relevant engine manuals.

(2) Verification of the satisfactory functioning of safety or other devices at pre-
flight or other stated periods. The details of this satisfactory functioning must
be published in the appropriate manual.

(3) The provisions of specific instrumentation not otherwise required.

(4) Flight crew actions to be specified in the operating instructions established
under 833.5.

(f) If applicable, the safety analysis must also include, but not be limited to,
investigation of the following:

(1) Indicating equipment;

(2) Manual and automatic controls;
(3) Compressor bleed systems;

(4) Refrigerant injection systems;
(5) Gas temperature control systems;

(6) Engine speed, power, or thrust governors and fuel control systems;



(7) Engine overspeed, overtemperature, or topping limiters;
(8) Propeller control systems; and
(9) Engine or propeller thrust reversal systems.

(g) Unless otherwise approved by the FAA and stated in the safety analysis, for
compliance with part 33, the following failure definitions apply to the engine:

(1) An engine failure in which the only consequence is partial or complete loss of
thrust or power (and associated engine services) from the engine will be regarded
as a minor engine effect.

(2) The following effects will be regarded as hazardous engine effects:

(1) Non-containment of high-energy debris;

(ii) Concentration of toxic products in the engine bleed air intended for the cabin
sufficient to incapacitate crew or passengers;

(iii) Significant thrust in the opposite direction to that commanded by the pilot;
(iv) Uncontrolled fire;

(v) Failure of the engine mount system leading to inadvertent engine separation;
(vi) Release of the propeller by the engine, if applicable; and

(vii) Complete inability to shut the engine down.

(3) An effect whose severity falls between those effects covered in paragraphs (g)
(1) and (g)(2) of this section will be regarded as a major engine effect.

[Amdt. No. 33-24, 72 FR 50867, Sept. 4, 2007]



