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during operation of the engine as an
auxiliary power unit (‘‘APU mode”’), in
addition to the requirements of §33.87,
the applicant must conduct the fol-
lowing tests:

(a) Ground locking: A total of 45
hours with the propeller brake engaged
in a manner which clearly dem-
onstrates its ability to function with-
out adverse effects on the complete en-
gine while the engine is operating in
the APU mode under the maximum
conditions of engine speed, torque,
temperature, air bleed, and power ex-
traction as specified by the applicant.

(b) Dynamic braking: A total of 400
application-release cycles of brake en-
gagements must be made in a manner
which clearly demonstrates its ability
to function without adverse effects on
the complete engine under the max-
imum conditions of engine accelera-
tion/deceleration rate, speed, torque,
and temperature as specified by the ap-
plicant. The propeller must be stopped
prior to brake release.

(c) One hundred engine starts and
stops with the propeller brake engaged.

(d) The tests required by paragraphs
(a), (b), and (c) of this section must be
performed on the same engine, but this
engine need not be the same engine
used for the tests required by §33.87.

(e) The tests required by paragraphs
(a), (b), and (c) of this section must be
followed by engine disassembly to the
extent necessary to show compliance
with the requirements of §33.93(a) and
§33.93(b).

[Amdt. 33-11, 51 FR 10346, Mar. 25, 1986]

§33.97 Thrust reversers.

(a) If the engine incorporates a re-
verser, the endurance calibration, oper-
ation, and vibration tests prescribed in
this subpart must be run with the re-
verser installed. In complying with this
section, the power control lever must
be moved from one extreme position to
the other in not more than one second
except, if regimes of control operations
are incorporated necessitating sched-
uling of the power-control lever motion
in going from one extreme position to
the other, a longer period of time is ac-
ceptable but not more than three sec-
onds. In addition, the test prescribed in
paragraph (b) of this section must be

Pt. 33, App. A

made. This test may be scheduled as
part of the endurance run.

(b) 175 reversals must be made from
flight-idle forward thrust to maximum
reverse thrust and 25 reversals must be
made from rated takeoff thrust to max-
imum reverse thrust. After each rever-
sal the reverser must be operated at
full reverse thrust for a period of one
minute, except that, in the case of a re-
verser intended for use only as a brak-
ing means on the ground, the reverser
need only be operated at full reverse
thrust for 30 seconds.

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

§33.99 General conduct of block tests.

(a) Bach applicant may, in making a
block test, use separate engines of
identical design and construction in
the vibration, calibration, endurance,
and operation tests, except that, if a
separate engine is used for the endur-
ance test it must be subjected to a cali-
bration check before starting the en-
durance test.

(b) Each applicant may service and
make minor repairs to the engine dur-
ing the block tests in accordance with
the service and maintenance instruc-
tions submitted in compliance with
§33.4. 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 must be subjected to any addi-
tional tests 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 35470, Oct. 1,
1974; Amdt. 33-9, 45 FR 60181, Sept. 11, 1980]

APPENDIX A TO PART 33—INSTRUCTIONS
FOR CONTINUED AIRWORTHINESS

A33.1 GENERAL

(a) This appendix specifies requirements
for the preparation of Instructions for Con-
tinued Airworthiness as required by §33.4.
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(b) The Instructions for Continued Air-
worthiness for each engine must include the
Instructions for Continued Airworthiness for
all engine parts. If Instructions for Contin-
ued Airworthiness are not supplied by the
engine part manufacturer for an engine part,
the Instructions for Continued Airworthiness
for the engine must include the information
essential to the continued airworthiness of
the engine.

(c) The applicant must submit to the FAA
a program to show how changes to the In-
structions for Continued Airworthiness made
by the applicant or by the manufacturers of
engine parts will be distributed.

A33.2 FORMAT

(a) The Instructions for Continued Air-
worthiness must be in the form of a manual
or manuals as appropriate for the quantity
of data to be provided.

(b) The format of the manual or manuals
must provide for a practical arrangement.

A33.3 CONTENT

The contents of the manual or manuals
must be prepared in the English language.
The Instructions for Continued Airworthi-
ness must contain the following manuals or
sections, as appropriate, and information:

(a) Engine Maintenance Manual or Section.
(1) Introduction information that includes an
explanation of the engine’s features and data
to the extent necessary for maintenance or
preventive maintenance.

(2) A detailed description of the engine and
its components, systems, and installations.

(3) Installation instructions, including
proper procedures for uncrating,
deinhibiting, acceptance checking, lifting,
and attaching accessories, with any nec-
essary checks.

(4) Basic control and operating information
describing how the engine components, sys-
tems, and installations operate, and informa-
tion describing the methods of starting, run-
ning, testing, and stopping the engine and its
parts including any special procedures and
limitations that apply.

(5) Servicing information that covers de-
tails regarding servicing points, capacities of
tanks, reservoirs, types of fluids to be used,
pressures applicable to the various systems,
locations of lubrication points, lubricants to
be used, and equipment required for serv-
icing.

(6) Scheduling information for each part of
the engine that provides the recommended
periods at which it should be cleaned, in-
spected, adjusted, tested, and lubricated, and
the degree of inspection the applicable wear
tolerances, and work recommended at these
periods. However, the applicant may refer to
an accessory, instrument, or equipment
manufacturer as the source of this informa-
tion if the applicant shows that the item has
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an exceptionally high degree of complexity
requiring specialized maintenance tech-
niques, test equipment, or expertise. The rec-
ommended overhaul periods and necessary
cross references to the Airworthiness Limi-
tations section of the manual must also be
included. In addition, the applicant must in-
clude an inspection program that includes
the frequency and extent of the inspections
necessary to provide for the continued air-
worthiness of the engine.

(7) Troubleshooting information describing
probable malfunctions, how to recognize
those malfunctions, and the remedial action
for those malfunctions.

(8) Information describing the order and
method of removing the engine and its parts
and replacing parts, with any necessary pre-
cautions to be taken. Instructions for proper
ground handling, crating, and shipping must
also be included.

(9) A list of the tools and equipment nec-
essary for maintenance and directions as to
their method of use.

(b) Engine Overhaul Manual or Section. (1)
Disassembly information including the order
and method of disassembly for overhaul.

(2) Cleaning and inspection instructions
that cover the materials and apparatus to be
used and methods and precautions to be
taken during overhaul. Methods of overhaul
inspection must also be included.

(3) Details of all fits and clearances rel-
evant to overhaul.

(4) Details of repair methods for worn or
otherwise substandard parts and components
along with the information necessary to de-
termine when replacement is necessary.

(5) The order and method of assembly at
overhaul.

(6) Instructions for testing after overhaul.

(7) Instructions for storage preparation, in-
cluding any storage limits.

(8) A list of tools needed for overhaul.

A33.4 AIRWORTHINESS LIMITATIONS SECTION

The Instructions for Continued Airworthi-
ness must contain a section titled Airworthi-
ness Limitations that is segregated and
clearly distinguishable from the rest of the
document. This section must set forth each
mandatory replacement time, inspection in-
terval, and related procedure required for
type certification. If the Instructions for
Continued Airworthiness consist of multiple
documents, the section required by this
paragraph must be included in the principal
manual. This section must contain a legible
statement in a prominent location that
reads: ‘“The Airworthiness Limitations sec-
tion is FAA approved and specifies mainte-
nance required under §§43.16 and 91.403 of the
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Federal Aviation Regulations unless an al-
ternative program has been FAA approved.”

[Amdt. 33-9, 45 FR 60181, Sept. 11, 1980, as
amended by Amdt. 33-13, 54 FR 34330, Aug. 18,
1989]

APPENDIX B TO PART 33—CERTIFICATION
STANDARD ATMOSPHERIC CON-
CENTRATIONS OF RAIN AND HAIL

Figure B1, Table Bl, Table B2, Table B3,
and Table B4 specify the atmospheric con-
centrations and size distributions of rain and
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hail for establishing certification, in accord-
ance with the requirements of §33.78(a)(2). In
conducting tests, normally by spraying liqg-
uid water to simulate rain conditions and by
delivering hail fabricated from ice to simu-
late hail conditions, the use of water drop-
lets and hail having shapes, sizes and dis-
tributions of sizes other than those defined
in this appendix B, or the use of a single size
or shape for each water droplet or hail, can
be accepted, provided that applicant shows
that the substitution does not reduce the se-
verity of the test.

FIGURE B1 - Illustration of Rain and Hail Threats. Certification concentrations are

obtained using Tables Bl and B2.

~The hail threat below 7,300 feet
___and above 29,000 feet is based

~Industries Assodiation Propulsion Committee
Study, Project PC 338-1, June 1990- -

RAIN OR HAIL WATER CONTENT - GRAMS PER
CU. METER
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TABLE B1—CERTIFICATION STANDARD
ATMOSPHERIC RAIN CONCENTRATIONS

TABLE B2—CERTIFICATION STANDARD ATMOS-
PHERIC HAIL CONCENTRATIONS—Continued

Rain water content (RWC)

Altitude (feet) (grams water/meter 3 air)

20.0
20.0
15.2
10.8
7.7
5.2

RWC values at other altitudes may be determined by linear
interpolation.

NOTE: Source of data—Results of the Aerospace Industries
Association (AIA) Propulsion Committee Study, Project PC
338-1, June 1990.

TABLE B2—CERTIFICATION STANDARD
ATMOSPHERIC HAIL CONCENTRATIONS

Hail water content (HWC)

Altitude (feet) (grams water/meter 3 air)

O s ‘ 6.0

A (o) el vater conter (149
7,300 .... 8.9
8,500 .... 9.4
10,000 .. 9.9
12,000 .. 10.0
15,000 .. 10.0
16,000 .. 8.9
17,700 .. 7.8
19,300 .. 6.6
21,500 .. 5.6
24,300 .. 4.4
29,000 .. 3.3
46,000 .. 0.2

HWC values at other altitudes may be determined by linear
interpolation. The hail threat below 7,300 feet and above
29,000 feet is based on linearly extrapolated data.

NOTE: Source of data—Results of the Aerospace Industries
Association (AIA Propulsion Committee (PC) Study, Project
PC 338-1, June 1990.
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TABLE B3—CERTIFICATION STANDARD ATMOS-
PHERIC RAIN DROPLET SIZE DISTRIBUTION

Rain droplet diameter (mm)

Contribution total RWC (%)

0
2.25
8.75

16.25
19.00
17.75
13.50
9.50
6.00
3.00
2.00
1.25
0.50
0.25

100.00

Median diameter of rain droplets in 2.66 mm

NOTE: Source of data—Results of the Aerospace Industries
Association (AIA Propulsion Committee (PC) Study, Project
PC 338-1, June 1990.

TABLE B4—CERTIFICATION STANDARD
ATMOSPHERIC HAIL SiZE DISTRIBUTION

Hail diameter (mm) Contribution total HWC (%)

0
17.00
25.00
22.50
16.00

9.75
4.75
2.50
1.50
0.75
0.25

100.00

Median diameter of hail is 16 mm

NOTE: Source of data—Results of the Aerospace Industries
Association (AIA Propulsion Committee (PC) Study, Project
PC 338-1, June 1990.

[Doc. No. 28652, 63 FR 14799, Mar. 26, 1998]

PART 34—FUEL VENTING AND EX-
HAUST EMISSION REQUIREMENTS
FOR TURBINE ENGINE POWERED
AIRPLANES

Subpart A—General Provisions

Sec.

34.1 Definitions.

34.2 Abbreviations.

34.3 General requirements.
34.4 [Reserved]

34.5 Special test procedures.
34.6 Aircraft safety.
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34.7 Exemptions.

Subpart B—Engine Fuel Venting Emissions
(New and In-Use Aircraft Gas Turbine
Engines)

34.10 Applicability.
34.11 Standard for fuel venting emissions.

Subpart C—Exhaust Emissions (New
Aircraft Gas Turbine Engines)

34.20 Applicability.
34.21 Standards for exhaust emissions.

Subpart D—Exhaust Emissions (In-Use
Aircraft Gas Turbine Engines)

34.30 Applicability.
34.31 Standards for exhaust emissions.

Subparts E-F [Reserved]

Subpart G—Test Procedures for Engine Ex-
haust Gaseous Emissions (Aircraft and
Aircraft Gas Turbine Engines)

34.60
34.61
34.62

Introduction.

Turbine fuel specifications.

Test procedure (propulsion engines).

34.63 [Reserved]

34.64 Sampling and analytical procedures
for measuring gaseous exhaust emis-
sions.

34.65-34.70 [Reserved]

34.71 Compliance with
standards.

gaseous emission

Subpart H—Test Procedures for Engine
Smoke Emissions (Aircraft Gas Turbine
Engines)

34.80 Introduction.

34.81 Fuel specifications.

34.82 Sampling and analytical procedures
for measuring smoke exhaust emissions.

34.83-34.88 [Reserved]

34.89 Compliance with
standards.

AUTHORITY: 42 U.S.C. 4321 et seq., 7572; 49
U.S.C. 106(g), 40113, 44701-44702, 44704, 44714.

SOURCE: Docket No. 25613, 55 FR 32861, Aug.
10, 1990, unless otherwise noted.

smoke emission

Subpart A—General Provisions

§34.1 Definitions.

As used in this part, all terms not de-
fined herein shall have the meaning
given them in the Clean Air Act, as
amended (42 U.S.C. 7401 et. seq.):

Act means the Clean Air Act, as
amended (42 U.S.C. 7401 et. seq.).
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