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(e) A placard or marking must be in-
stalled next to the external-load at-
taching means clearly stating any 
operational limitations and the max-
imum authorized external load as dem-
onstrated under § 29.25 and this section. 

(f) The fatigue evaluation of § 29.571 
of this part does not apply to rotor-
craft-load combinations to be used for 
nonhuman external cargo except for 
the failure of critical structural ele-
ments that would result in a hazard to 
the rotorcraft. For rotorcraft-load 
combinations to be used for human ex-
ternal cargo, the fatigue evaluation of 
§ 29.571 of this part applies to the entire 
quick release and personnel carrying 
device structural systems and their at-
tachments. 

[Amdt. 29–12, 41 FR 55472, Dec. 20, 1976, as 
amended by Amdt. 27–26, 55 FR 8005, Mar. 6, 
1990; Amdt. 29–43, 64 FR 43020, Aug. 6, 1999] 

MISCELLANEOUS 

§ 29.871 Leveling marks. 

There must be reference marks for 
leveling the rotorcraft on the ground. 

§ 29.873 Ballast provisions. 
Ballast provisions must be designed 

and constructed to prevent inadvertent 
shifting of ballast in flight. 

Subpart E—Powerplant 

GENERAL 

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

powerplant installation includes each 
part of the rotorcraft (other than the 
main and auxiliary rotor structures) 
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 installa-
tion— 

(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) Each component of the installa-
tion must be constructed, arranged, 
and installed to ensure its continued 
safe operation between normal inspec-
tions or overhauls for the range of tem-
perature and altitude for which ap-
proval is requested. 

(3) Accessibility must be provided to 
allow any inspection and maintenance 
necessary for continued airworthiness; 
and 

(4) Electrical interconnections must 
be provided to prevent differences of 
potential between major components of 
the installation and the rest of the 
rotorcraft. 

(5) Axial and radial expansion of tur-
bine engines may not affect the safety 
of the installation. 

(6) Design precautions must be taken 
to minimize the possibility of incorrect 
assembly of components and equipment 
essential to safe operation of the rotor-
craft, except where operation with the 
incorrect assembly can be shown to be 
extremely improbable. 

(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 rotorcraft except that the 
failure of structural elements need not 
be considered if the probability of any 
such failure is extremely remote. 

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

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423, 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 969, Jan. 26, 
1968; Amdt, 29–13, 42 FR 15046, Mar. 17, 1977; 
Amdt. 29–17, 43 FR 50600, Oct. 30, 1978; Amdt. 
29–26, 53 FR 34215, Sept. 2, 1988; Amdt. 29–36, 
60 FR 55776, Nov. 2, 1995] 

§ 29.903 Engines. 

(a) Engine type certification. Each en-
gine must have an approved type cer-
tificate. Reciprocating engines for use 
in helicopters must be qualified in ac-
cordance with § 33.49(d) of this chapter 
or be otherwise approved for the in-
tended usage. 
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(b) Category A; engine isolation. For 
each category A rotorcraft, the power-
plants 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 of any system that can af-
fect any engine, will not— 

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

(2) Require immediate action, other 
than normal pilot action with primary 
flight controls, by any crewmember to 
maintain safe operation. 

(c) Category A; control of engine rota-
tion. For each Category A rotorcraft, 
there must be a means for stopping the 
rotation of any engine individually in 
flight, except that, for turbine engine 
installations, the means for stopping 
the engine need be provided only where 
necessary for safety. In addition— 

(1) Each component of the engine 
stopping system that is located on the 
engine side of the firewall, and that 
might be exposed to fire, must be at 
least fire resistant; or 

(2) Duplicate means must be avail-
able for stopping the engine and the 
controls must be where all are not like-
ly to be damaged at the same time in 
case of fire. 

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

(1) Design precautions must be taken 
to minimize the hazards to the rotor-
craft in the event of an engine rotor 
failure; and 

(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 engine rotor 
structural integrity will not be exceed-
ed in service. 

(e) Restart capability. (1) A means to 
restart any engine in flight must be 
provided. 

(2) Except for the in-flight shutdown 
of all engines, engine restart capability 
must be demonstrated throughout a 
flight envelope for the rotorcraft. 

(3) Following the in-flight shutdown 
of all engines, in-flight engine restart 
capability must be provided. 

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655(c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55472, Dec. 20, 
1976; Amdt. 29–26, 53 FR 34215, Sept. 2, 1988; 
Amdt. 29–31, 55 FR 38967, Sept. 21, 1990; 55 FR 
41309, Oct. 10, 1990; Amdt. 29–36, 60 FR 55776, 
Nov. 2, 1995] 

§ 29.907 Engine vibration. 

(a) Each engine must be installed to 
prevent the harmful vibration of any 
part of the engine or rotorcraft. 

(b) The addition of the rotor and the 
rotor drive system to the engine may 
not subject the principal rotating parts 
of the engine to excessive vibration 
stresses. This must be shown by a vi-
bration investigation. 

§ 29.908 Cooling fans. 

For cooling fans that are a part of a 
powerplant installation the following 
apply: 

(a) Category A. For cooling fans in-
stalled in Category A rotorcraft, it 
must be shown that a fan blade failure 
will not prevent continued safe flight 
either because of damage caused by the 
failed blade or loss of cooling air. 

(b) Category B. For cooling fans in-
stalled in category B rotorcraft, there 
must be means to protect the rotor-
craft and allow a safe landing if a fan 
blade fails. It must be shown that— 

(1) The fan blade would be contained 
in the case of a failure; 

(2) Each fan is located so that a fan 
blade failure will not jeopardize safety; 
or 

(3) Each fan blade can withstand an 
ultimate load of 1.5 times the cen-
trifugal force expected in service, lim-
ited by either— 

(i) The highest rotational speeds 
achievable under uncontrolled condi-
tions; or 

(ii) An overspeed limiting device. 
(c) Fatigue evaluation. Unless a fa-

tigue evaluation under § 29.571 is con-
ducted, it must be shown that cooling 
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fan blades are not operating at reso-
nant conditions within the operating 
limits of the rotorcraft. 

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Amdt. 29–13, 42 FR 15046, Mar. 17, 1977, as 
amended by Amdt. 29–26, 53 FR 34215, Sept. 2, 
1988] 

ROTOR DRIVE SYSTEM 

§ 29.917 Design. 

(a) General. The rotor drive system 
includes any part necessary to trans-
mit power from the engines to the 
rotor hubs. This includes gear boxes, 
shafting, universal joints, couplings, 
rotor brake assemblies, clutches, sup-
porting bearings for shafting, any at-
tendant accessory pads or drives, and 
any cooling fans that are a part of, at-
tached to, or mounted on the rotor 
drive system. 

(b) Design assessment. A design assess-
ment must be performed to ensure that 
the rotor drive system functions safely 
over the full range of conditions for 
which certification is sought. The de-
sign assessment must include a de-
tailed failure analysis to identify all 
failures that will prevent continued 
safe flight or safe landing and must 
identify the means to minimize the 
likelihood of their occurrence. 

(c) Arrangement. Rotor drive systems 
must be arranged as follows: 

(1) Each rotor drive system of multi-
engine rotorcraft must be arranged so 
that each rotor necessary for operation 
and control will continue to be driven 
by the remaining engines if any engine 
fails. 

(2) For single-engine rotorcraft, each 
rotor drive system must be so arranged 
that each rotor necessary for control in 
autorotation will continue to be driven 
by the main rotors after disengage-
ment of the engine from the main and 
auxiliary rotors. 

(3) Each rotor drive system must in-
corporate a unit for each engine to 
automatically disengage that engine 
from the main and auxiliary rotors if 
that engine fails. 

(4) If a torque limiting device is used 
in the rotor drive system, it must be 
located so as to allow continued con-

trol of the rotorcraft when the device 
is operating. 

(5) If the rotors must be phased for 
intermeshing, each system must pro-
vide constant and positive phase rela-
tionship under any operating condi-
tion. 

(6) If a rotor dephasing device is in-
corporated, there must be means to 
keep the rotors locked in proper phase 
before operation. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55472, Dec. 20, 
1976; Amdt. 29–40, 61 FR 21908, May 10, 1996] 

§ 29.921 Rotor brake. 

If there is a means to control the ro-
tation of the rotor drive system inde-
pendently of the engine, any limita-
tions on the use of that means must be 
specified, and the control for that 
means must be guarded to prevent in-
advertent operation. 

§ 29.923 Rotor drive system and con-
trol mechanism tests. 

(a) Endurance tests, general. Each 
rotor drive system and rotor control 
mechanism must be tested, as pre-
scribed in paragraphs (b) through (n) 
and (p) of this section, for at least 200 
hours plus the time required to meet 
the requirements of paragraphs (b)(2), 
(b)(3), and (k) of this section. These 
tests must be conducted as follows: 

(1) Ten-hour test cycles must be used, 
except that the test cycle must be ex-
tended to include the OEI test of para-
graphs (b)(2) and (k), of this section if 
OEI ratings are requested. 

(2) The tests must be conducted on 
the rotorcraft. 

(3) The test torque and rotational 
speed must be— 

(i) Determined by the powerplant 
limitations; and 

(ii) Absorbed by the rotors to be ap-
proved for the rotorcraft. 

(b) Endurance tests; takeoff run. The 
takeoff run must be conducted as fol-
lows: 

(1) Except as prescribed in para-
graphs (b)(2) and (b)(3) of this section, 
the takeoff torque run must consist of 
1 hour of alternate runs of 5 minutes at 
takeoff torque and the maximum speed 
for use with takeoff torque, and 5 min-
utes at as low an engine idle speed as 
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practicable. The engine must be de-
clutched from the rotor drive system, 
and the rotor brake, if furnished and so 
intended, must be applied during the 
first minute of the idle run. During the 
remaining 4 minutes of the idle run, 
the clutch must be engaged so that the 
engine drives the rotors at the min-
imum practical r.p.m. The engine and 
the rotor drive system must be acceler-
ated at the maximum rate. When de-
clutching the engine, it must be decel-
erated rapidly enough to allow the op-
eration of the overrunning clutch. 

(2) For helicopters for which the use 
of a 21⁄2-minute OEI rating is requested, 
the takeoff run must be conducted as 
prescribed in paragraph (b)(1) of this 
section, except for the third and sixth 
runs for which the takeoff torque and 
the maximum speed for use with take-
off torque are prescribed in that para-
graph. For these runs, the following 
apply: 

(i) Each run must consist of at least 
one period of 21⁄2 minutes with takeoff 
torque and the maximum speed for use 
with takeoff torque on all engines. 

(ii) Each run must consist of at least 
one period, for each engine in sequence, 
during which that engine simulates a 
power failure and the remaining en-
gines are run at the 21⁄2-minute OEI 
torque and the maximum speed for use 
with 21⁄2-minute OEI torque for 21⁄2 min-
utes. 

(3) For multiengine, turbine-powered 
rotorcraft for which the use of 30-sec-
ond/2-minute OEI power is requested, 
the takeoff run must be conducted as 
prescribed in paragraph (b)(1) of this 
section except for the following: 

(i) Immediately following any one 5- 
minute power-on run required by para-
graph (b)(1) of this section, simulate a 
failure for each power source in turn, 
and apply the maximum torque and the 
maximum speed for use with 30-second 
OEI power to the remaining affected 
drive system power inputs for not less 
than 30 seconds. Each application of 30- 
second OEI power must be followed by 
two applications of the maximum 
torque and the maximum speed for use 
with the 2 minute OEI power for not 
less than 2 minutes each; the second 
application must follow a period at sta-
bilized continuous or 30 minute OEI 
power (whichever is requested by the 

applicant). At least one run sequence 
must be conducted from a simulated 
‘‘flight idle’’ condition. When con-
ducted on a bench test, the test se-
quence must be conducted following 
stabilization at take-off power. 

(ii) For the purpose of this para-
graph, an affected power input includes 
all parts of the rotor drive system 
which can be adversely affected by the 
application of higher or asymmetric 
torque and speed prescribed by the 
test. 

(iii) This test may be conducted on a 
representative bench test facility when 
engine limitations either preclude re-
peated use of this power or would re-
sult in premature engine removals dur-
ing the test. The loads, the vibration 
frequency, and the methods of applica-
tion to the affected rotor drive system 
components must be representative of 
rotorcraft conditions. Test components 
must be those used to show compliance 
with the remainder of this section. 

(c) Endurance tests; maximum contin-
uous run. Three hours of continuous op-
eration at maximum continuous torque 
and the maximum speed for use with 
maximum continuous torque must be 
conducted as follows: 

(1) The main rotor controls must be 
operated at a minimum of 15 times 
each hour through the main rotor pitch 
positions of maximum vertical thrust, 
maximum forward thrust component, 
maximum aft thrust component, max-
imum left thrust component, and max-
imum right thrust component, except 
that the control movements need not 
produce loads or blade flapping motion 
exceeding the maximum loads of mo-
tions encountered in flight. 

(2) The directional controls must be 
operated at a minimum of 15 times 
each hour through the control ex-
tremes of maximum right turning 
torque, neutral torque as required by 
the power applied to the main rotor, 
and maximum left turning torque. 

(3) Each maximum control position 
must be held for at least 10 seconds, 
and the rate of change of control posi-
tion must be at least as rapid as that 
for normal operation. 
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(d) Endurance tests; 90 percent of max-
imum continuous run. One hour of con-
tinuous operation at 90 percent of max-
imum continuous torque and the max-
imum speed for use with 90 percent of 
maximum continuous torque must be 
conducted. 

(e) Endurance tests; 80 percent of max-
imum continuous run. One hour of con-
tinuous operation at 80 percent of max-
imum continuous torque and the min-
imum speed for use with 80 percent of 
maximum continuous torque must be 
conducted. 

(f) Endurance tests; 60 percent of max-
imum continuous run. Two hours or, for 
helicopters for which the use of either 
30-minute OEI power or continuous OEI 
power is requested, 1 hour of contin-
uous operation at 60 percent of max-
imum continuous torque and the min-
imum speed for use with 60 percent of 
maximum continuous torque must be 
conducted. 

(g) Endurance tests; engine malfunc-
tioning run. It must be determined 
whether malfunctioning of compo-
nents, such as the engine fuel or igni-
tion systems, or whether unequal en-
gine power can cause dynamic condi-
tions detrimental to the drive system. 
If so, a suitable number of hours of op-
eration must be accomplished under 
those conditions, 1 hour of which must 
be included in each cycle, and the re-
maining hours of which must be ac-
complished at the end of the 20 cycles. 
If no detrimental condition results, an 
additional hour of operation in compli-
ance with paragraph (b) of this section 
must be conducted in accordance with 
the run schedule of paragraph (b)(1) of 
this section without consideration of 
paragraph (b)(2) of this section. 

(h) Endurance tests; overspeed run. One 
hour of continuous operation must be 
conducted at maximum continuous 
torque and the maximum power-on 
overspeed expected in service, assum-
ing that speed and torque limiting de-
vices, if any, function properly. 

(i) Endurance tests; rotor control posi-
tions. When the rotor controls are not 
being cycled during the tie-down tests, 
the rotor must be operated, using the 
procedures prescribed in paragraph (c) 
of this section, to produce each of the 
maximum thrust positions for the fol-
lowing percentages of test time (except 

that the control positions need not 
produce loads or blade flapping motion 
exceeding the maximum loads or mo-
tions encountered in flight): 

(1) For full vertical thrust, 20 per-
cent. 

(2) For the forward thrust compo-
nent, 50 percent. 

(3) For the right thrust component, 
10 percent. 

(4) For the left thrust component, 10 
percent. 

(5) For the aft thrust component, 10 
percent. 

(j) Endurance tests, clutch and brake 
engagements. A total of at least 400 
clutch and brake engagements, includ-
ing the engagements of paragraph (b) 
of this section, must be made during 
the takeoff torque runs and, if nec-
essary, at each change of torque and 
speed throughout the test. In each 
clutch engagement, the shaft on the 
driven side of the clutch must be accel-
erated from rest. The clutch engage-
ments must be accomplished at the 
speed and by the method prescribed by 
the applicant. During deceleration 
after each clutch engagement, the en-
gines must be stopped rapidly enough 
to allow the engines to be automati-
cally disengaged from the rotors and 
rotor drives. If a rotor brake is in-
stalled for stopping the rotor, the 
clutch, during brake engagements, 
must be disengaged above 40 percent of 
maximum continuous rotor speed and 
the rotors allowed to decelerate to 40 
percent of maximum continuous rotor 
speed, at which time the rotor brake 
must be applied. If the clutch design 
does not allow stopping the rotors with 
the engine running, or if no clutch is 
provided, the engine must be stopped 
before each application of the rotor 
brake, and then immediately be started 
after the rotors stop. 

(k) Endurance tests; OEI power run. (1) 
30-minute OEI power run. For rotorcraft 
for which the use of 30-minute OEI 
power is requested, a run at 30-minute 
OEI torque and the maximum speed for 
use with 30-minute OEI torque must be 
conducted as follows: For each engine, 
in sequence, that engine must be inop-
erative and the remaining engines 
must be run for a 30-minute period. 
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(2) Continuous OEI power run. For 
rotorcraft for which the use of contin-
uous OEI power is requested, a run at 
continuous OEI torque and the max-
imum speed for use with continuous 
OEI torque must be conducted as fol-
lows: For each engine, in sequence, 
that engine must be inoperative and 
the remaining engines must be run for 
1 hour. 

(3) The number of periods prescribed 
in paragraph (k)(1) or (k)(2) of this sec-
tion may not be less than the number 
of engines, nor may it be less than two. 

(l) [Reserved] 
(m) Any components that are af-

fected by maneuvering and gust loads 
must be investigated for the same 
flight conditions as are the main ro-
tors, and their service lives must be de-
termined by fatigue tests or by other 
acceptable methods. In addition, a 
level of safety equal to that of the 
main rotors must be provided for— 

(1) Each component in the rotor drive 
system whose failure would cause an 
uncontrolled landing; 

(2) Each component essential to the 
phasing of rotors on multirotor rotor-
craft, or that furnishes a driving link 
for the essential control of rotors in 
autorotation; and 

(3) Each component common to two 
or more engines on multiengine rotor-
craft. 

(n) Special tests. Each rotor drive sys-
tem designed to operate at two or more 
gear ratios must be subjected to special 
testing for durations necessary to sub-
stantiate the safety of the rotor drive 
system. 

(o) Each part tested as prescribed in 
this section must be in a serviceable 
condition at the end of the tests. No in-
tervening disassembly which might af-
fect test results may be conducted. 

(p) Endurance tests; operating lubri-
cants. To be approved for use in rotor 
drive and control systems, lubricants 
must meet the specifications of lubri-
cants used during the tests prescribed 
by this section. Additional or alternate 
lubricants may be qualified by equiva-
lent testing or by comparative analysis 
of lubricant specifications and rotor 
drive and control system characteris-
tics. In addition— 

(1) At least three 10-hour cycles re-
quired by this section must be con-

ducted with transmission and gearbox 
lubricant temperatures, at the location 
prescribed for measurement, not lower 
than the maximum operating tempera-
ture for which approval is requested; 

(2) For pressure lubricated systems, 
at least three 10-hour cycles required 
by this section must be conducted with 
the lubricant pressure, at the location 
prescribed for measurement, not higher 
than the minimum operating pressure 
for which approval is requested; and 

(3) The test conditions of paragraphs 
(p)(1) and (p)(2) of this section must be 
applied simultaneously and must be ex-
tended to include operation at any one- 
engine-inoperative rating for which ap-
proval is requested. 

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423, 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–1, 30 FR 8778, July 13, 
1965; Amdt. 29–17, 43 FR 50600, Oct. 30, 1978; 
Amdt. 29–26, 53 FR 34215, Sept. 2, 1988; Amdt. 
29–31, 55 FR 38967, Sept. 21, 1990; Amdt. 29–34, 
59 FR 47768, Sept. 16, 1994; Amdt. 29–40, 61 FR 
21908, May 10, 1996; Amdt. 29–42, 63 FR 43285, 
Aug. 12, 1998] 

§ 29.927 Additional tests. 
(a) Any additional dynamic, endur-

ance, and operational tests, and vibra-
tory investigations necessary to deter-
mine that the rotor drive mechanism is 
safe, must be performed. 

(b) If turbine engine torque output to 
the transmission can exceed the high-
est engine or transmission torque 
limit, and that output is not directly 
controlled by the pilot under normal 
operating conditions (such as where 
the primary engine power control is ac-
complished through the flight control), 
the following test must be made: 

(1) Under conditions associated with 
all engines operating, make 200 appli-
cations, for 10 seconds each, of torque 
that is at least equal to the lesser of— 

(i) The maximum torque used in 
meeting § 29.923 plus 10 percent; or 

(ii) The maximum torque attainable 
under probable operating conditions, 
assuming that torque limiting devices, 
if any, function properly. 

(2) For multiengine rotorcraft under 
conditions associated with each engine, 
in turn, becoming inoperative, apply to 
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the remaining transmission torque in-
puts the maximum torque attainable 
under probable operating conditions, 
assuming that torque limiting devices, 
if any, function properly. Each trans-
mission input must be tested at this 
maximum torque for at least fifteen 
minutes. 

(c) Lubrication system failure. For lu-
brication systems required for proper 
operation of rotor drive systems, the 
following apply: 

(1) Category A. Unless such failures 
are extremely remote, it must be 
shown by test that any failure which 
results in loss of lubricant in any nor-
mal use lubrication system will not 
prevent continued safe operation, al-
though not necessarily without dam-
age, at a torque and rotational speed 
prescribed by the applicant for contin-
ued flight, for at least 30 minutes after 
perception by the flightcrew of the lu-
brication system failure or loss of lu-
bricant. 

(2) Category B. The requirements of 
Category A apply except that the rotor 
drive system need only be capable of 
operating under autorotative condi-
tions for at least 15 minutes. 

(d) Overspeed test. The rotor drive sys-
tem must be subjected to 50 overspeed 
runs, each 30 ±3 seconds in duration, at 
not less than either the higher of the 
rotational speed to be expected from an 
engine control device failure or 105 per-
cent of the maximum rotational speed, 
including transients, to be expected in 
service. If speed and torque limiting 
devices are installed, are independent 
of the normal engine control, and are 
shown to be reliable, their rotational 
speed limits need not be exceeded. 
These runs must be conducted as fol-
lows: 

(1) Overspeed runs must be alternated 
with stabilizing runs of from 1 to 5 
minutes duration each at 60 to 80 per-
cent of maximum continuous speed. 

(2) Acceleration and deceleration 
must be accomplished in a period not 
longer than 10 seconds (except where 
maximum engine acceleration rate will 
require more than 10 seconds), and the 
time for changing speeds may not be 
deducted from the specified time for 
the overspeed runs. 

(3) Overspeed runs must be made with 
the rotors in the flattest pitch for 
smooth operation. 

(e) The tests prescribed in paragraphs 
(b) and (d) of this section must be con-
ducted on the rotorcraft and the torque 
must be absorbed by the rotors to be 
installed, except that other ground or 
flight test facilities with other appro-
priate methods of torque absorption 
may be used if the conditions of sup-
port and vibration closely simulate the 
conditions that would exist during a 
test on the rotorcraft. 

(f) Each test prescribed by this sec-
tion must be conducted without inter-
vening disassembly and, except for the 
lubrication system failure test re-
quired by paragraph (c) of this section, 
each part tested must be in a service-
able condition at the conclusion of the 
test. 

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Amdt. 29–3, 33 FR 969, Jan. 26, 1968, as 
amended by Amdt. 29–17, 43 FR 50601, Oct. 30, 
1978; Amdt. 29–26, 53 FR 34216, Sept. 2, 1988] 

§ 29.931 Shafting critical speed. 

(a) The critical speeds of any shafting 
must be determined by demonstration 
except that analytical methods may be 
used if reliable methods of analysis are 
available for the particular design. 

(b) If any critical speed lies within, 
or close to, the operating ranges for 
idling, power-on, and autorotative con-
ditions, the stresses occurring at that 
speed must be within safe limits. This 
must be shown by tests. 

(c) If analytical methods are used and 
show that no critical speed lies within 
the permissible operating ranges, the 
margins between the calculated crit-
ical speeds and the limits of the allow-
able operating ranges must be adequate 
to allow for possible variations be-
tween the computed and actual values. 

[Amdt. 29–12, 41 FR 55472, Dec. 20, 1976] 

§ 29.935 Shafting joints. 

Each universal joint, slip joint, and 
other shafting joints whose lubrication 
is necessary for operation must have 
provision for lubrication. 
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§ 29.939 Turbine engine operating 
characteristics. 

(a) Turbine engine operating charac-
teristics must be investigated in flight 
to determine that no adverse charac-
teristics (suchas stall, surge, of flame-
out) are present, to a hazardous degree, 
during normal and emergency oper-
ation within the range of operating 
limitations of the rotorcraft and of the 
engine. 

(b) The turbine engine air inlet sys-
tem may not, as a result of airflow dis-
tortion during normal operation, cause 
vibration harmful to the engine. 

(c) For governor-controlled engines, 
it must be shown that there exists no 
hazardous torsional instability of the 
drive system associated with critical 
combinations of power, rotational 
speed, and control displacement. 

[Amdt. 29–2, 32 FR 6914, May 5, 1967, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976] 

FUEL SYSTEM 

§ 29.951 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 any like-
ly operating conditions, including the 
maneuvers 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— 

(1) No engine or 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 degrees 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. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–10, 39 FR 35462, Oct. 1, 
1974; Amdt. 29–12, 41 FR 55473, Dec. 20, 1976] 

§ 29.952 Fuel system crash resistance. 
Unless other means acceptable to the 

Administrator are employed to mini-
mize the hazard of fuel fires to occu-
pants following an otherwise surviv-
able impact (crash landing), the fuel 
systems must incorporate the design 
features of this section. These systems 
must be shown to be capable of sus-
taining the static and dynamic decel-
eration loads of this section, consid-
ered as ultimate loads acting alone, 
measured at the system component’s 
center of gravity without structural 
damage to the system components, fuel 
tanks, or their attachments that would 
leak fuel to an ignition source. 

(a) Drop test requirements. Each tank, 
or the most critical tank, must be 
drop-tested as follows: 

(1) The drop height must be at least 
50 feet. 

(2) The drop impact surface must be 
nondeforming. 

(3) The tanks must be filled with 
water to 80 percent of the normal, full 
capacity. 

(4) The tank must be enclosed in a 
surrounding structure representative 
of the installation unless it can be es-
tablished that the surrounding struc-
ture is free of projections or other de-
sign features likely to contribute to 
upture of the tank. 

(5) The tank must drop freely and im-
pact in a horizontal position ±10°. 

(6) After the drop test, there must be 
no leakage. 

(b) Fuel tank load factors. Except for 
fuel tanks located so that tank rupture 
with fuel release to either significant 
ignition sources, such as engines, heat-
ers, and auxiliary power units, or occu-
pants is extremely remote, each fuel 
tank must be designed and installed to 
retain its contents under the following 
ultimate inertial load factors, acting 
alone. 

(1) For fuel tanks in the cabin: 
(i) Upward—4g. 
(ii) Forward—16g. 
(iii) Sideward—8g. 
(iv) Downward—20g. 
(2) For fuel tanks located above or 

behind the crew or passenger compart-
ment that, if loosened, could injure an 
occupant in an emergency landing: 

(i) Upward—1.5g. 
(ii) Forward—8g. 
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(iii) Sideward—2g. 
(iv) Downward—4g. 
(3) For fuel tanks in other areas: 
(i) Upward—1.5g. 
(ii) Forward—4g. 
(iii) Sideward—2g. 
(iv) Downward—4g. 
(c) Fuel line self-sealing breakaway 

couplings. Self-sealing breakaway cou-
plings must be installed unless haz-
ardous relative motion of fuel system 
components to each other or to local 
rotorcraft structure is demonstrated to 
be extremely improbable or unless 
other means are provided. The cou-
plings or equivalent devices must be 
installed at all fuel tank-to-fuel line 
connections, tank-to-tank intercon-
nects, and at other points in the fuel 
system where local structural deforma-
tion could lead to the release of fuel. 

(1) The design and construction of 
self-sealing breakaway couplings must 
incorporate the following design fea-
tures: 

(i) The load necessary to separate a 
breakaway coupling must be between 
25 to 50 percent of the minimum ulti-
mate failure load (ultimate strength) 
of the weakest component in the fluid- 
carrying line. The separation load 
must in no case be less than 300 pounds, 
regardless of the size of the fluid line. 

(ii) A breakaway coupling must sepa-
rate whenever its ultimate load (as de-
fined in paragraph (c)(1)(i) of this sec-
tion) is applied in the failure modes 
most likely to occur. 

(iii) All breakaway couplings must 
incorporate design provisions to vis-
ually ascertain that the coupling is 
locked together (leak-free) and is open 
during normal installation and service. 

(iv) All breakaway couplings must in-
corporate design provisions to prevent 
uncoupling or unintended closing due 
to operational shocks, vibrations, or 
accelerations. 

(v) No breakaway coupling design 
may allow the release of fuel once the 
coupling has performed its intended 
function. 

(2) All individual breakaway cou-
plings, coupling fuel feed systems, or 
equivalent means must be designed, 
tested, installed, and maintained so in-
advertent fuel shutoff in flight is im-
probable in accordance with § 29.955(a) 
and must comply with the fatigue eval-

uation requirements of § 29.571 without 
leaking. 

(3) Alternate, equivalent means to 
the use of breakaway couplings must 
not create a survivable impact-induced 
load on the fuel line to which it is in-
stalled greater than 25 to 50 percent of 
the ultimate load (strength) of the 
weakest component in the line and 
must comply with the fatigue require-
ments of § 29.571 without leaking. 

(d) Frangible or deformable structural 
attachments. Unless hazardous relative 
motion of fuel tanks and fuel system 
components to local rotorcraft struc-
ture is demonstrated to be extremely 
improbable in an otherwise survivable 
impact, frangible or locally deformable 
attachments of fuel tanks and fuel sys-
tem components to local rotorcraft 
structure must be used. The attach-
ment of fuel tanks and fuel system 
components to local rotorcraft struc-
ture, whether frangible or locally de-
formable, must be designed such that 
its separation or relative local defor-
mation will occur without rupture or 
local tear-out of the fuel tank or fuel 
system component that will cause fuel 
leakage. The ultimate strength of fran-
gible or deformable attachments must 
be as follows: 

(1) The load required to separate a 
frangible attachment from its support 
structure, or deform a locally deform-
able attachment relative to its support 
structure, must be between 25 and 50 
percent of the minimum ultimate load 
(ultimate strength) of the weakest 
component in the attached system. In 
no case may the load be less than 300 
pounds. 

(2) A frangible or locally deformable 
attachment must separate or locally 
deform as intended whenever its ulti-
mate load (as defined in paragraph 
(d)(1) of this section) is applied in the 
modes most likely to occur. 

(3) All frangible or locally deformable 
attachments must comply with the fa-
tigue requirements of § 29.571. 

(e) Separation of fuel and ignition 
sources. To provide maximum crash re-
sistance, fuel must be located as far as 
practicable from all occupiable areas 
and from all potential ignition sources. 

(f) Other basic mechanical design cri-
teria. Fuel tanks, fuel lines, electrical 
wires, and electrical devices must be 
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designed, constructed, and installed, as 
far as practicable, to be crash resist-
ant. 

(g) Rigid or semirigid fuel tanks. Rigid 
or semirigid fuel tank or bladder walls 
must be impact and tear resistant. 

[Doc. No. 26352, 59 FR 50387, Oct. 3, 1994] 

§ 29.953 Fuel system independence. 

(a) For category A rotorcraft— 
(1) The fuel system must meet the re-

quirements of § 29.903(b); and 
(2) Unless other provisions are made 

to meet paragraph (a)(1) of this section, 
the fuel system must allow fuel to be 
supplied to each engine through a sys-
tem independent of those parts of each 
system supplying fuel to other engines. 

(b) Each fuel system for a multien-
gine category B rotorcraft must meet 
the requirements of paragraph (a)(2) of 
this section. However, separate fuel 
tanks need not be provided for each en-
gine. 

§ 29.954 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 to areas 
where swept strokes are highly prob-
able; and 

(c) Corona and streamering at fuel 
vent outlets. 

[Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.955 Fuel flow. 

(a) General. The fuel system for each 
engine must provide the engine with at 
least 100 percent of the fuel required 
under all operating and maneuvering 
conditions to be approved for the rotor-
craft, including, as applicable, the fuel 
required to operate the engines under 
the test conditions required by § 29.927. 
Unless equivalent methods are used, 
compliance must be shown by test dur-
ing which the following provisions are 
met, except that combinations of con-
ditions which are shown to be improb-
able need not be considered. 

(1) The fuel pressure, corrected for 
accelerations (load factors), must be 

within the limits specified by the en-
gine type certificate data sheet. 

(2) The fuel level in the tank may not 
exceed that established as the unusable 
fuel supply for that tank under § 29.959, 
plus that necessary to conduct the 
test. 

(3) The fuel head between the tank 
and the engine must be critical with 
respect to rotorcraft flight attitudes. 

(4) The fuel flow transmitter, if in-
stalled, and the critical fuel pump (for 
pump-fed systems) must be installed to 
produce (by actual or simulated fail-
ure) the critical restriction to fuel flow 
to be expected from component failure. 

(5) Critical values of engine rota-
tional speed, electrical power, or other 
sources of fuel pump motive power 
must be applied. 

(6) Critical values of fuel properties 
which adversely affect fuel flow are ap-
plied during demonstrations of fuel 
flow capability. 

(7) The fuel filter required by § 29.997 
is blocked to the degree necessary to 
simulate the accumulation of fuel con-
tamination required to activate the in-
dicator required by § 29.1305(a)(17). 

(b) Fuel transfer system. If normal op-
eration of the fuel system requires fuel 
to be transferred to another tank, the 
transfer must occur automatically via 
a system which has been shown to 
maintain the fuel level in the receiving 
tank within acceptable limits during 
flight or surface operation of the rotor-
craft. 

(c) Multiple fuel tanks. If an engine 
can be supplied with fuel from more 
than one tank, the fuel system, in addi-
tion to having appropriate manual 
switching capability, must be designed 
to prevent interruption of fuel flow to 
that engine, without attention by the 
flightcrew, when any tank supplying 
fuel to that engine is depleted of usable 
fuel during normal operation and any 
other tank that normally supplies fuel 
to that engine alone contains usable 
fuel. 

[Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.957 Flow between interconnected 
tanks. 

(a) Where tank outlets are inter-
connected and allow fuel to flow be-
tween them due to gravity or flight ac-
celerations, it must be impossible for 
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fuel to flow between tanks in quan-
tities great enough to cause overflow 
from the tank vent in any sustained 
flight condition. 

(b) If fuel can be pumped from one 
tank to another in flight— 

(1) The design of the vents and the 
fuel transfer system must prevent 
structural damage to tanks from over-
filling; and 

(2) There must be means to warn the 
crew before overflow through the vents 
occurs. 

§ 29.959 Unusable fuel supply. 
The unusable fuel supply for each 

tank must be established as not less 
than the quantity at which the first 
evidence of malfunction occurs under 
the most adverse fuel feed condition 
occurring under any intended oper-
ations and flight maneuvers involving 
that tank. 

§ 29.961 Fuel system hot weather oper-
ation. 

Each suction lift fuel system and 
other fuel systems conducive to vapor 
formation must be shown to operate 
satisfactorily (within certification lim-
its) when using fuel at the most crit-
ical temperature for vapor formation 
under critical operating conditions in-
cluding, if applicable, the engine oper-
ating conditions defined by § 29.927(b)(1) 
and (b)(2). 

[Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.963 Fuel tanks: general. 
(a) Each fuel tank must be able to 

withstand, without failure, the vibra-
tion, inertia, fluid, and structural loads 
to which it may be subjected in oper-
ation. 

(b) Each flexible fuel tank bladder or 
liner must be approved or shown to be 
suitable for the particular application 
and must be puncture resistant. Punc-
ture resistance must be shown by 
meeting the TSO-C80, paragraph 16.0, 
requirements using a minimum punc-
ture force of 370 pounds. 

(c) Each integral fuel tank must have 
facilities for inspection and repair of 
its interior. 

(d) The maximum exposed surface 
temperature of all components in the 
fuel tank must be less by a safe margin 
than the lowest expected autoignition 

temperature of the fuel or fuel vapor in 
the tank. Compliance with this re-
quirement must be shown under all op-
erating conditions and under all nor-
mal or malfunction conditions of all 
components inside the tank. 

(e) Each fuel tank installed in per-
sonnel compartments must be isolated 
by fume-proof and fuel-proof enclosures 
that are drained and vented to the ex-
terior of the rotorcraft. The design and 
construction of the enclosures must 
provide necessary protection for the 
tank, must be crash resistant during a 
survivable impact in accordance with 
§ 29.952, and must be adequate to with-
stand loads and abrasions to be ex-
pected in personnel compartments. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–26, 53 FR 34217, Sept. 2, 
1988; Amdt. 29–35, 59 FR 50388, Oct. 3, 1994] 

§ 29.965 Fuel tank tests. 

(a) Each fuel tank must be able to 
withstand the applicable pressure tests 
in this section without failure or leak-
age. If practicable, test pressures may 
be applied in a manner simulating the 
pressure distribution in service. 

(b) Each conventional metal tank, 
each nonmetallic tank with walls that 
are not supported by the rotorcraft 
structure, and each integral tank must 
be subjected to a pressure of 3.5 p.s.i. 
unless the pressure developed during 
maximum limit acceleration or emer-
gency deceleration with a full tank ex-
ceeds this value, in which case a hydro-
static head, or equivalent test, must be 
applied to duplicate the acceleration 
loads as far as possible. However, the 
pressure need not exceed 3.5 p.s.i. on 
surfaces not exposed to the accelera-
tion loading. 

(c) Each nonmetallic tank with walls 
supported by the rotorcraft structure 
must be subjected to the following 
tests: 

(1) A pressure test of at least 2.0 p.s.i. 
This test may be conducted on the 
tank alone in conjunction with the test 
specified in paragraph (c)(2) of this sec-
tion. 

(2) A pressure test, with the tank 
mounted in the rotorcraft structure, 
equal to the load developed by the re-
action of the contents, with the tank 
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full, during maximum limit accelera-
tion or emergency deceleration. How-
ever, the pressure need not exceed 2.0 
p.s.i. on surfaces faces not exposed to 
the acceleration loading. 

(d) Each tank with large unsupported 
or unstiffened flat areas, or with other 
features whose failure or deformation 
could cause leakage, must be subjected 
to the following test or its equivalent: 

(1) Each complete tank assembly and 
its supports must be vibration tested 
while mounted to simulate the actual 
installation. 

(2) The tank assembly must be vi-
brated for 25 hours while two-thirds 
full of any suitable fluid. The ampli-
tude of vibration may not be less than 
one thirty-second of an inch, unless 
otherwise substantiated. 

(3) The test frequency of vibration 
must be as follows: 

(i) If no frequency of vibration result-
ing from any r.p.m. within the normal 
operating range of engine or rotor sys-
tem speeds is critical, the test fre-
quency of vibration, in number of cy-
cles per minute, must, unless a fre-
quency based on a more rational analy-
sis is used, be the number obtained by 
averaging the maximum and minimum 
power-on engine speeds (r.p.m.) for re-
ciprocating engine powered rotorcraft 
or 2,000 c.p.m. for turbine engine pow-
ered rotorcraft. 

(ii) If only one frequency of vibration 
resulting from any r.p.m. within the 
normal operating range of engine or 
rotor system speeds is critical, that 
frequency of vibration must be the test 
frequency. 

(iii) If more than one frequency of vi-
bration resulting from any r.p.m. with-
in the normal operating range of en-
gine or rotor system speeds is critical, 
the most critical of these frequencies 
must be the test frequency. 

(4) Under paragraph (d)(3)(ii) and (iii), 
the time of test must be adjusted to ac-
complish the same number of vibration 
cycles as would be accomplished in 25 
hours at the frequency specified in 
paragraph (d)(3)(i) of this section. 

(5) During the test, the tank assem-
bly must be rocked at the rate of 16 to 
20 complete cycles per minute through 
an angle of 15 degrees on both sides of 
the horizontal (30 degrees total), about 
the most critical axis, for 25 hours. If 

motion about more than one axis is 
likely to be critical, the tank must be 
rocked about each critical axis for 121⁄2 
hours. 

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–13, 42 FR 15046, Mar. 17, 
1977] 

§ 29.967 Fuel tank installation. 
(a) Each fuel tank must be supported 

so that tank loads are not con-
centrated on unsupported tank sur-
faces. In addition— 

(1) There must be pads, if necessary, 
to prevent chafing between each tank 
and its supports; 

(2) The padding must be non-
absorbent or treated to prevent the ab-
sorption of fuel; 

(3) If flexible tank liners are used, 
they must be supported so that they 
are not required to withstand fluid 
loads; and 

(4) Each interior surface of tank com-
partments must be smooth and free of 
projections that could cause wear of 
the liner, unless— 

(i) There are means for protection of 
the liner at those points; or 

(ii) The construction of the liner 
itself provides such protection. 

(b) Any spaces adjacent to tank sur-
faces must be adequately ventilated to 
avoid accumulation of fuel or fumes in 
those spaces due to minor leakage. If 
the tank is in a sealed compartment, 
ventilation may be limited to drain 
holes that prevent clogging and that 
prevent excessive pressure resulting 
from altitude changes. If flexible tank 
liners are installed, the venting ar-
rangement for the spaces between the 
liner and its container must maintain 
the proper relationship to tank vent 
pressures for any expected flight condi-
tion. 

(c) The location of each tank must 
meet the requirements of § 29.1185(b) 
and (c). 

(d) No rotorcraft skin immediately 
adjacent to a major air outlet from the 
engine compartment may act as the 
wall of an integral tank. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–26, 53 FR 34217, Sept. 2, 
1988; Amdt. 29–35, 59 FR 50388, Oct. 3, 1994] 
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§ 29.969 Fuel tank expansion space. 

Each fuel tank or each group of fuel 
tanks with interconnected vent sys-
tems must have an expansion space of 
not less than 2 percent of the combined 
tank capacity. It must be impossible to 
fill the fuel tank expansion space inad-
vertently with the rotorcraft in the 
normal ground attitude. 

[Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.971 Fuel tank sump. 

(a) Each fuel tank must have a sump 
with a capacity of not less than the 
greater of— 

(1) 0.10 per cent of the tank capacity; 
or 

(2) 1⁄16 gallon. 
(b) The capacity prescribed in para-

graph (a) of this section must be effec-
tive with the rotorcraft in any normal 
attitude, and must be located so that 
the sump contents cannot escape 
through the tank outlet opening. 

(c) Each fuel tank must allow drain-
age of hazardous quantities of water 
from each part of the tank to the sump 
with the rotorcraft in any ground atti-
tude to be expected in service. 

(d) Each fuel tank sump must have a 
drain that allows complete drainage of 
the sump on the ground. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.973 Fuel tank filler connection. 

(a) Each fuel tank filler connection 
must prevent the entrance of fuel into 
any part of the rotorcraft other than 
the tank itself during normal oper-
ations and must be crash resistant dur-
ing a survivable impact in accordance 
with § 29.952(c). In addition— 

(1) Each filler must be marked as pre-
scribed in § 29.1557(c)(1); 

(2) Each recessed filler connection 
that can retain any appreciable quan-
tity of fuel must have a drain that dis-
charges clear of the entire rotorcraft; 
and 

(3) Each filler cap must provide a 
fuel-tight seal under the fluid pressure 
expected in normal operation and in a 
survivable impact. 

(b) Each filler cap or filler cap cover 
must warn when the cap is not fully 

locked or seated on the filler connec-
tion. 

[Doc. No. 26352, 59 FR 50388, Oct. 3, 1994] 

§ 29.975 Fuel tank vents and carbu-
retor vapor vents. 

(a) Fuel tank vents. Each fuel tank 
must be vented from the top part of the 
expansion space so that venting is ef-
fective under normal flight conditions. 
In addition— 

(1) The vents must be arranged to 
avoid stoppage by dirt or ice forma-
tion; 

(2) The vent arrangement must pre-
vent siphoning of fuel during normal 
operation; 

(3) The venting capacity and vent 
pressure levels must maintain accept-
able differences of pressure between 
the interior and exterior of the tank, 
during— 

(i) Normal flight operation; 
(ii) Maximum rate of ascent and de-

scent; and 
(iii) Refueling and defueling (where 

applicable); 
(4) Airspaces of tanks with inter-

connected outlets must be inter-
connected; 

(5) There may be no point in any vent 
line where moisture can accumulate 
with the rotorcraft in the ground atti-
tude or the level flight attitude, unless 
drainage is provided; 

(6) No vent or drainage provision may 
end at any point— 

(i) Where the discharge of fuel from 
the vent outlet would constitute a fire 
hazard; or 

(ii) From which fumes could enter 
personnel compartments; and 

(7) The venting system must be de-
signed to minimize spillage of fuel 
through the vents to an ignition source 
in the event of a rollover during land-
ing, ground operations, or a survivable 
impact. 

(b) Carburetor vapor vents. Each car-
buretor with vapor elimination connec-
tions must have a vent line to lead va-
pors back to one of the fuel tanks. In 
addition— 

(1) Each vent system must have 
means to avoid stoppage by ice; and 

(2) If there is more than one fuel 
tank, and it is necessary to use the 
tanks in a definite sequence, each 
vapor vent return line must lead back 
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to the fuel tank used for takeoff and 
landing. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–26, 53 FR 34217, Sept. 2, 
1988; Amdt. 29–35, 59 FR 50388, Oct. 3, 1994; 
Amdt. 29–42, 63 FR 43285, Aug. 12, 1998] 

§ 29.977 Fuel tank outlet. 
(a) There must be a fuel strainer for 

the fuel tank outlet or for the booster 
pump. This strainer must— 

(1) For reciprocating engine powered 
airplanes, have 8 to 16 meshes per inch; 
and 

(2) For turbine engine powered air-
planes, prevent the passage of any ob-
ject that could restrict fuel flow or 
damage any fuel system component. 

(b) The clear area of each fuel tank 
outlet strainer must be at least five 
times the area of the outlet line. 

(c) The diameter of each strainer 
must be at least that of the fuel tank 
outlet. 

(d) Each finger strainer must be ac-
cessible for inspection and cleaning. 

[Amdt. 29–12, 41 FR 55473, Dec. 20, 1976] 

§ 29.979 Pressure refueling and fueling 
provisions below fuel level. 

(a) Each fueling connection below the 
fuel level in each tank must have 
means to prevent the escape of haz-
ardous quantities of fuel from that 
tank in case of malfunction of the fuel 
entry valve. 

(b) For systems intended for pressure 
refueling, a means in addition to the 
normal means for limiting the tank 
content must be installed to prevent 
damage to the tank in case of failure of 
the normal means. 

(c) The rotorcraft pressure fueling 
system (not fuel tanks and fuel tank 
vents) must withstand an ultimate 
load that is 2.0 times the load arising 
from the maximum pressure, including 
surge, that is likely to occur during 
fueling. The maximum surge pressure 
must be established with any combina-
tion of tank valves being either inten-
tionally or inadvertently closed. 

(d) The rotorcraft defueling system 
(not including fuel tanks and fuel tank 
vents) must withstand an ultimate 
load that is 2.0 times the load arising 
from the maximum permissible 
defueling pressure (positive or nega-

tive) at the rotorcraft fueling connec-
tion. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976] 

FUEL SYSTEM COMPONENTS 

§ 29.991 Fuel pumps. 

(a) Compliance with § 29.955 must not 
be jeopardized by failure of— 

(1) Any one pump except pumps that 
are approved and installed as parts of a 
type certificated engine; or 

(2) Any component required for pump 
operation except the engine served by 
that pump. 

(b) The following fuel pump installa-
tion requirements apply: 

(1) When necessary to maintain the 
proper fuel pressure— 

(i) A connection must be provided to 
transmit the carburetor air intake 
static pressure to the proper fuel pump 
relief valve connection; and 

(ii) The gauge balance lines must be 
independently connected to the carbu-
retor inlet pressure to avoid incorrect 
fuel pressure readings. 

(2) The installation of fuel pumps 
having seals or diaphragms that may 
leak must have means for draining 
leaking fuel. 

(3) Each drain line must discharge 
where it will not create a fire hazard. 

[Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.993 Fuel system lines and fittings. 

(a) Each fuel line must be installed 
and supported to prevent excessive vi-
bration and to withstand loads due to 
fuel pressure, valve actuation, and ac-
celerated flight conditions. 

(b) Each fuel line connected to com-
ponents of the rotorcraft between 
which relative motion could exist must 
have provisions for flexibility. 

(c) Each flexible connection in fuel 
lines that may be under pressure or 
subjected to axial loading must use 
flexible hose assemblies. 

(d) Flexible hose must be approved. 
(e) No flexible hose that might be ad-

versely affected by high temperatures 
may be used where excessive tempera-
tures will exist during operation or 
after engine shutdown. 
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§ 29.995 Fuel valves. 
In addition to meeting the require-

ments of § 29.1189, each fuel valve 
must— 

(a) [Reserved] 
(b) Be supported so that no loads re-

sulting from their operation or from 
accelerated flight conditions are trans-
mitted to the lines attached to the 
valve. 

(Secs. 313(a), 601, and 603, 72 Stat. 759, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–13, 42 FR 15046, Mar. 17, 
1977] 

§ 29.997 Fuel strainer or filter. 
There must be a fuel strainer or filter 

between the fuel tank outlet and the 
inlet of the first fuel system compo-
nent which is susceptible to fuel con-
tamination, including but not limited 
to the fuel metering device or an en-
gine positive displacement pump, 
whichever is nearer the fuel tank out-
let. This fuel strainer or filter must— 

(a) Be accessible for draining and 
cleaning and must incorporate a screen 
or element which is easily removable; 

(b) Have a sediment trap and drain, 
except that it need not have a drain if 
the strainer or filter is easily remov-
able for drain purposes; 

(c) 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 inself, unless ade-
quate strengh margins under all load-
ing conditions are provided in the lines 
and connections; and 

(d) Provide a means to remove from 
the fuel any contaminant which would 
jeopardize the flow of fuel through 
rotorcraft or engine fuel system com-
ponents required for proper rotorcraft 
or engine fuel system operation. 

[Amdt. No. 29–10, 39 FR 35462, Oct. 1, 1974, as 
amended by Amdt. 29–22, 49 FR 6850, Feb. 23, 
1984; Amdt. 29–26, 53 FR 34217, Sept. 2, 1988] 

§ 29.999 Fuel system drains. 
(a) There must be at least one acces-

sible drain at the lowest point in each 
fuel system to completely drain the 
system with the rotorcraft in any 
ground attitude to be expected in serv-
ice. 

(b) Each drain required by paragraph 
(a) of this section including the drains 
prescribed in § 29.971 must— 

(1) Discharge clear of all parts of the 
rotorcraft; 

(2) Have manual or automatic means 
to ensure positive closure in the off po-
sition; and 

(3) Have a drain valve— 
(i) That is readily accessible and 

which can be easily opened and closed; 
and 

(ii) That is either located or pro-
tected to prevent fuel spillage in the 
event of a landing with landing gear re-
tracted. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–26, 53 FR 34218, Sept. 2, 1988] 

§ 29.1001 Fuel jettisoning. 

If a fuel jettisoning system is in-
stalled, the following apply: 

(a) Fuel jettisoning must be safe dur-
ing all flight regimes for which jetti-
soning is to be authorized. 

(b) In showing compliance with para-
graph (a) of this section, it must be 
shown that— 

(1) The fuel jettisoning system and 
its operation are free from fire hazard; 

(2) No hazard results from fuel or fuel 
vapors which impinge on any part of 
the rotorcraft during fuel jettisoning; 
and 

(3) Controllability of the rotorcraft 
remains satisfactory throughout the 
fuel jettisoning operation. 

(c) Means must be provided to auto-
matically prevent jettisoning fuel 
below the level required for an all-en-
gine climb at maximum continuous 
power from sea level to 5,000 feet alti-
tude and cruise thereafter for 30 min-
utes at maximum range engine power. 

(d) The controls for any fuel jetti-
soning system must be designed to 
allow flight personnel (minimum crew) 
to safely interrupt fuel jettisoning dur-
ing any part of the jettisoning oper-
ation. 

(e) The fuel jettisoning system must 
be designed to comply with the power-
plant installation requirements of 
§ 29.901(c). 

(f) An auxiliary fuel jettisoning sys-
tem which meets the requirements of 
paragraphs (a), (b), (d), and (e) of this 
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section may be installed to jettison ad-
ditional fuel provided it has separate 
and independent controls. 

[Amdt. 29–26, 53 FR 34218, Sept. 2, 1988] 

OIL SYSTEM 

§ 29.1011 Engines: general. 
(a) Each engine must have an inde-

pendent oil system that can supply it 
with an appropriate quantity of oil at a 
temperature not above that safe for 
continuous operation. 

(b) The usable oil capacity of each 
system may not be less than the prod-
uct of the endurance of the rotorcraft 
under critical operating conditions and 
the maximum allowable oil consump-
tion of the engine under the same con-
ditions, plus a suitable margin to en-
sure adequate circulation and cooling. 
Instead of a rational analysis of endur-
ance and consumption, a usable oil ca-
pacity of one gallon for each 40 gallons 
of usable fuel may be used for recipro-
cating engine installations. 

(c) Oil-fuel ratios lower than those 
prescribed in paragraph (c) of this sec-
tion may be used if they are substan-
tiated by data on the oil consumption 
of the engine. 

(d) The ability of the engine and oil 
cooling provisions to maintain the oil 
temperature at or below the maximum 
established value must be shown under 
the applicable requirements of §§ 29.1041 
through 29.1049. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–26, 53 FR 34218, Sept. 2, 
1988] 

§ 29.1013 Oil tanks. 
(a) Installation. Each oil tank instal-

lation must meet the requirements of 
§ 29.967. 

(b) Expansion space. Oil tank expan-
sion space must be provided so that— 

(1) Each oil tank used with a recipro-
cating engine has an expansion space of 
not less than the greater of 10 percent 
of the tank capacity or 0.5 gallon, and 
each oil tank used with a turbine en-
gine has an expansion space of not less 
than 10 percent of the tank capacity; 

(2) Each reserve oil tank not directly 
connected to any engine has an expan-
sion space of not less than two percent 
of the tank capacity; and 

(3) It is impossible to fill the expan-
sion space inadvertently with the 
rotorcraft in the normal ground atti-
tude. 

(c) Filler connections. Each recessed 
oil tank filler connection that can re-
tain any appreciable quantity of oil 
must have a drain that discharges clear 
of the entire rotorcraft. In addition— 

(1) Each oil tank filler cap must pro-
vide an oil-tight seal under the pres-
sure expected in operation; 

(2) For category A rotorcraft, each 
oil tank filler cap or filler cap cover 
must incorporate features that provide 
a warning when caps are not fully 
locked or seated on the filler connec-
tion; and 

(3) Each oil filler must be marked 
under § 29.1557(c)(2). 

(d) Vent. Oil tanks must be vented as 
follows: 

(1) Each oil tank must be vented 
from the top part of the expansion 
space to that venting is effective under 
all normal flight conditions. 

(2) Oil tank vents must be arranged 
so that condensed water vapor that 
might freeze and obstruct the line can-
not accumulate at any point; 

(e) Outlet. There must be means to 
prevent entrance into the tank itself, 
or into the tank outlet, of any object 
that might obstruct the flow of oil 
through the system. No oil tank outlet 
may be enclosed by a screen or guard 
that would reduce the flow of oil below 
a safe value at any operating tempera-
ture. There must be a shutoff valve at 
the outlet of each oil tank used with a 
turbine engine unless the external por-
tion of the oil system (including oil 
tank supports) is fireproof. 

(f) Flexible liners. Each flexible oil 
tank liner must be approved or shown 
to be suitable for the particular instal-
lation. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–10, 39 FR 35462, Oct. 1, 
1974] 

§ 29.1015 Oil tank tests. 

Each oil tank must be designed and 
installed so that— 

(a) It can withstand, without failure, 
any vibration, inertia, and fluid loads 
to which it may be subjected in oper-
ation; and 
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(b) It meets the requirements of 
§ 29.965, except that instead of the pres-
sure specified in § 29.965(b)— 

(1) For pressurized tanks used with a 
turbine engine, the test pressure may 
not be less than 5 p.s.i. plus the max-
imum operating pressure of the tank; 
and 

(2) For all other tanks, the test pres-
sure may not be less than 5 p.s.i. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–10, 39 FR 35462, Oct. 1, 
1974] 

§ 29.1017 Oil lines and fittings. 
(a) Each oil line must meet the re-

quirements of § 29.993. 
(b) Breather lines must be arranged 

so that— 
(1) Condensed water vapor that might 

freeze and obstruct the line cannot ac-
cumulate at any point; 

(2) The breather discharge will not 
constitute a fire hazard if foaming oc-
curs, or cause emitted oil to strike the 
pilot’s windshield; and 

(3) The breather does not discharge 
into the engine air induction system. 

§ 29.1019 Oil strainer or filter. 
(a) Each turbine engine installation 

must incorporate an oil strainer or fil-
ter through which all of the engine oil 
flows and which meets the following re-
quirements: 

(1) Each oil strainer or filter that has 
a bypass must be constructed and in-
stalled so that oil will flow at the nor-
mal rate through the rest of the sys-
tem with the strainer or filter com-
pletely blocked. 

(2) The oil strainer or filter must 
have the capacity (with respect to op-
erating limitations established for the 
engine) to ensure that engine oil sys-
tem functioning is not impaired when 
the oil is contaminated to a degree 
(with respect to particle size and den-
sity) that is greater than that estab-
lished for the engine under Part 33 of 
this chapter. 

(3) The oil strainer or filter, unless it 
is installed at an oil tank outlet, must 
incorporate a means to indicate con-
tamination before it reaches the capac-
ity established in accordance with 
paragraph (a)(2) of this section. 

(4) The bypass of a strainer or filter 
must be constructed and installed so 

that the release of collected contami-
nants is minimized by appropriate lo-
cation of the bypass to ensure that col-
lected contaminants are not in the by-
pass flow path. 

(5) An oil strainer or filter that has 
no bypass, except one that is installed 
at an oil tank outlet, must have a 
means to connect it to the warning 
system required in § 29.1305(a)(18). 

(b) Each oil strainer or filter in a 
powerplant installation using recipro-
cating engines must be constructed and 
installed so that oil will flow at the 
normal rate through the rest of the 
system with the strainer or filter ele-
ment completely blocked. 

[Amdt. 29–10, 39 FR 35463, Oct. 1, 1974, as 
amended by Amdt. 29–22, 49 FR 6850, Feb. 23, 
1984; Amdt. 29–26, 53 FR 34218, Sept. 2, 1988] 

§ 29.1021 Oil system drains. 

A drain (or drains) must be provided 
to allow safe drainage of the oil sys-
tem. Each drain must— 

(a) Be accessible; and 
(b) Have manual or automatic means 

for positive locking in the closed posi-
tion. 

[Amdt. 29–22, 49 FR 6850, Feb. 23, 1984] 

§ 29.1023 Oil radiators. 

(a) Each oil radiator must be able to 
withstand any vibration, inertia, and 
oil pressure loads to which it would be 
subjected in operation. 

(b) Each oil radiator air duct must be 
located, or equipped, so that, in case of 
fire, and with the airflow as it would be 
with and without the engine operating, 
flames cannot directly strike the radi-
ator. 

§ 29.1025 Oil valves. 

(a) Each oil shutoff must meet the re-
quirements of § 29.1189. 

(b) The closing of oil shutoffs may 
not prevent autorotation. 

(c) Each oil valve must have positive 
stops or suitable index provisions in 
the ‘‘on’’ and ‘‘off’’ positions and must 
be supported so that no loads resulting 
from its operation or from accelerated 
flight conditions are transmitted to 
the lines attached to the valve. 
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§ 29.1027 Transmission and gearboxes: 
general. 

(a) The oil system for components of 
the rotor drive system that require 
continuous lubrication must be suffi-
ciently independent of the lubrication 
systems of the engine(s) to ensure— 

(1) Operation with any engine inoper-
ative; and 

(2) Safe autorotation. 
(b) Pressure lubrication systems for 

transmissions and gearboxes must 
comply with the requirements of 
§§ 29.1013, paragraphs (c), (d), and (f) 
only, 29.1015, 29.1017, 29.1021, 29.1023, and 
29.1337(d). In addition, the system must 
have— 

(1) An oil strainer or filter through 
which all the lubricant flows, and 
must— 

(i) Be designed to remove from the 
lubricant any contaminant which may 
damage transmission and drive system 
components or impede the flow of lu-
bricant to a hazardous degree; and 

(ii) Be equipped with a bypass con-
structed and installed so that— 

(A) The lubricant will flow at the 
normal rate through the rest of the 
system with the strainer or filter com-
pletely blocked; and 

(B) The release of collected contami-
nants is minimized by appropriate lo-
cation of the bypass to ensure that col-
lected contaminants are not in the by-
pass flowpath; 

(iii) Be equipped with a means to in-
dicate collection of contaminants on 
the filter or strainer at or before open-
ing of the bypass; 

(2) For each lubricant tank or sump 
outlet supplying lubrication to rotor 
drive systems and rotor drive system 
components, a screen to prevent en-
trance into the lubrication system of 
any object that might obstruct the 
flow of lubricant from the outlet to the 
filter required by paragraph (b)(1) of 
this section. The requirements of para-
graph (b)(1) of this section do not apply 
to screens installed at lubricant tank 
or sump outlets. 

(c) Splash type lubrication systems 
for rotor drive system gearboxes must 
comply with §§ 29.1021 and 29.1337(d). 

[Amdt. 29–26, 53 FR 34218, Sept. 2, 1988] 

COOLING 

§ 29.1041 General. 
(a) The powerplant and auxiliary 

power unit cooling provisions must be 
able to maintain the temperatures of 
powerplant components, engine fluids, 
and auxiliary power unit components 
and fluids within the temperature lim-
its established for these components 
and fluids, under ground, water, and 
flight operating conditions for which 
certification is requested, and after 
normal engine or auxiliary power unit 
shutdown, or both. 

(b) There must be cooling provisions 
to maintain the fluid temperatures in 
any power transmission within safe 
values under any critical surface 
(ground or water) and flight operating 
conditions. 

(c) Except for ground-use-only auxil-
iary power units, compliance with 
paragraphs (a) and (b) of this section 
must be shown by flight tests in which 
the temperatures of selected power-
plant component and auxiliary power 
unit component, engine, and trans-
mission fluids are obtained under the 
conditions prescribed in those para-
graphs. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–26, 53 FR 34218, Sept. 2, 
1988] 

§ 29.1043 Cooling tests. 
(a) General. For the tests prescribed 

in § 29.1041(c), the following apply: 
(1) If the tests are conducted under 

conditions deviating from the max-
imum ambient atmospheric tempera-
ture specified in paragraph (b) of this 
section, the recorded powerplant tem-
peratures must be corrected under 
paragraphs (c) and (d) of this section, 
unless a more rational correction 
method is applicable. 

(2) No corrected temperature deter-
mined under paragraph (a)(1) of this 
section may exceed established limits. 

(3) The fuel used during the cooling 
tests must be of the minimum grade 
approved for the engines, and the mix-
ture settings must be those used in 
normal operation. 

(4) The test procedures must be as 
prescribed in §§ 29.1045 through 29.1049. 

(5) For the purposes of the cooling 
tests, a temperature is ‘‘stabilized’’ 
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when its rate of change is less than 2 °F 
per minute. 

(b) Maximum ambient atmospheric tem-
perature. A maximum ambient atmos-
pheric temperature corresponding to 
sea level conditions of at least 100 de-
grees F. must be established. The as-
sumed temperature lapse rate is 3.6 de-
grees F. per thousand feet of altitude 
above sea level until a temperature of 
¥69.7 degrees F. is reached, above 
which altitude the temperature is con-
sidered constant at ¥69.7 degrees F. 
However, for winterization installa-
tions, the applicant may select a max-
imum ambient atmospheric tempera-
ture corresponding to sea level condi-
tions of less than 100 degrees F. 

(c) Correction factor (except cylinder 
barrels). Unless a more rational correc-
tion applies, temperatures of engine 
fluids and powerplant components (ex-
cept cylinder barrels) for which tem-
perature limits are established, must 
be corrected by adding to them the dif-
ference between the maximum ambient 
atmospheric temperature and the tem-
perature of the ambient air at the time 
of the first occurrence of the maximum 
component or fluid temperature re-
corded during the cooling test. 

(d) Correction factor for cylinder barrel 
temperatures. Cylinder barrel tempera-
tures must be corrected by adding to 
them 0.7 times the difference between 
the maximum ambient atmospheric 
temperature and the temperature of 
the ambient air at the time of the first 
occurrence of the maximum cylinder 
barrel temperature recorded during the 
cooling test. 

(Secs. 313(a), 601, 603, 604, and 605 of the Fed-
eral Aviation Act of 1958 (49 U.S.C. 1354(a), 
1421, 1423, 1424, and 1425); and sec. 6(c) of the 
Dept. of Transportation Act (49 U.S.C. 
1655(c))) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–15, 43 FR 2327, Jan. 16, 1978; 
Amdt. 29–26, 53 FR 34218, Sept. 2, 1988] 

§ 29.1045 Climb cooling test proce-
dures. 

(a) Climb cooling tests must be con-
ducted under this section for— 

(1) Category A rotorcraft; and 
(2) Multiengine category B rotorcraft 

for which certification is requested 
under the category A powerplant in-

stallation requirements, and under the 
requirements of § 29.861(a) at the steady 
rate of climb or descent established 
under § 29.67(b). 

(b) The climb or descent cooling tests 
must be conducted with the engine in-
operative that produces the most ad-
verse cooling conditions for the re-
maining engines and powerplant com-
ponents. 

(c) Each operating engine must— 
(1) For helicopters for which the use 

of 30-minute OEI power is requested, be 
at 30-minute OEI power for 30 minutes, 
and then at maximum continuous 
power (or at full throttle when above 
the critical altitude); 

(2) For helicopters for which the use 
of continuous OEI power is requested, 
be at continuous OEI power (or at full 
throttle when above the critical alti-
tude); and 

(3) For other rotorcraft, be at max-
imum continuous power (or at full 
throttle when above the critical alti-
tude). 

(d) After temperatures have sta-
bilized in flight, the climb must be— 

(1) Begun from an altitude not great-
er than the lower of— 

(i) 1,000 feet below the engine critcal 
altitude; and 

(ii) 1,000 feet below the maximum al-
titude at which the rate of climb is 150 
f.p.m; and 

(2) Continued for at least five min-
utes after the occurrence of the highest 
temperature recorded, or until the 
rotorcraft reaches the maximum alti-
tude for which certification is re-
quested. 

(e) For category B rotorcraft without 
a positive rate of climb, the descent 
must begin at the all-engine-critical 
altitude and end at the higher of— 

(1) The maximum altitude at which 
level flight can be maintained with one 
engine operative; and 

(2) Sea level. 
(f) The climb or descent must be con-

ducted at an airspeed representing a 
normal operational practice for the 
configuration being tested. However, if 
the cooling provisions are sensitive to 
rotorcraft speed, the most critical air-
speed must be used, but need not ex-
ceed the speeds established under 
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§ 29.67(a)(2) or § 29.67(b). The climb cool-
ing test may be conducted in conjunc-
tion with the takeoff cooling test of 
§ 29.1047. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–26, 53 FR 34218, Sept. 2, 
1988] 

§ 29.1047 Takeoff cooling test proce-
dures. 

(a) Category A. For each category A 
rotorcraft, cooling must be shown dur-
ing takeoff and subsequent climb as 
follows: 

(1) Each temperature must be sta-
bilized while hovering in ground effect 
with— 

(i) The power necessary for hovering; 
(ii) The appropriate cowl flap and 

shutter settings; and 
(iii) The maximum weight. 
(2) After the temperatures have sta-

bilized, a climb must be started at the 
lowest practicable altitude and must be 
conducted with one engine inoperative. 

(3) The operating engines must be at 
the greatest power for which approval 
is sought (or at full throttle when 
above the critical altitude) for the 
same period as this power is used in de-
termining the takeoff climbout path 
under § 29.59. 

(4) At the end of the time interval 
prescribed in paragraph (b)(3) of this 
section, the power must be changed to 
that used in meeting § 29.67(a)(2) and 
the climb must be continued for— 

(i) Thirty minutes, if 30-minute OEI 
power is used; or 

(ii) At least 5 minutes after the oc-
currence of the highest temperature re-
corded, if continuous OEI power or 
maximum continuous power is used. 

(5) The speeds must be those used in 
determining the takeoff flight path 
under § 29.59. 

(b) Category B. For each category B 
rotorcraft, cooling must be shown dur-
ing takeoff and subsequent climb as 
follows: 

(1) Each temperature must be sta-
bilized while hovering in ground effect 
with— 

(i) The power necessary for hovering; 
(ii) The appropriate cowl flap and 

shutter settings; and 
(iii) The maximum weight. 
(2) After the temperatures have sta-

bilized, a climb must be started at the 

lowest practicable altitude with 
takeoff power. 

(3) Takeoff power must be used for 
the same time interval as takeoff 
power is used in determining the 
takeoff flight path under § 29.63. 

(4) At the end of the time interval 
prescribed in paragraph (a)(3) of this 
section, the power must be reduced to 
maximum continuous power and the 
climb must be continued for at least 
five minutes after the occurence of the 
highest temperature recorded. 

(5) The cooling test must be con-
ducted at an airspeed corresponding to 
normal operating practice for the con-
figuration being tested. However, if the 
cooling provisions are sensitive to 
rotorcraft speed, the most critical air-
speed must be used, but need not ex-
ceed the speed for best rate of climb 
with maximum continuous power. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–1, 30 FR 8778, July 13, 
1965; Amdt. 29–26, 53 FR 34219, Sept. 2, 1988] 

§ 29.1049 Hovering cooling test proce-
dures. 

The hovering cooling provisions must 
be shown— 

(a) At maximum weight or at the 
greatest weight at which the rotorcraft 
can hover (if less), at sea level, with 
the power required to hover but not 
more than maximum continuous 
power, in the ground effect in still air, 
until at least five minutes after the oc-
currence of the highest temperature re-
corded; and 

(b) With maximum continuous power, 
maximum weight, and at the altitude 
resulting in zero rate of climb for this 
configuration, until at least five min-
utes after the occurrence of the highest 
temperature recorded. 

INDUCTION SYSTEM 

§ 29.1091 Air induction. 

(a) The air induction system for each 
engine and auxiliary power unit must 
supply the air required by that engine 
and auxiliary power unit under the op-
erating conditions for which certifi-
cation is requested. 

(b) Each engine and auxiliary power 
unit air induction system must provide 
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air for proper fuel metering and mix-
ture distribution with the induction 
system valves in any position. 

(c) No air intake may open within 
the engine accessory section or within 
other areas of any powerplant compart-
ment where emergence of backfire 
flame would constitute a fire hazard. 

(d) Each reciprocating engine must 
have an alternate air source. 

(e) Each alternate air intake must be 
located to prevent the entrance of rain, 
ice, or other foreign matter. 

(f) For turbine engine powered rotor-
craft and rotorcraft incorporating aux-
iliary power units— 

(1) There must be means to prevent 
hazardous quantities of fuel leakage or 
overflow from drains, vents, or other 
components of flammable fluid systems 
from entering the engine or auxiliary 
power unit intake system; and 

(2) The air inlet ducts must be lo-
cated or protected so as to minimize 
the ingestion of foreign matter during 
takeoff, landing, and taxiing. 

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423, 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 969, Jan. 26, 
1968; Amdt. 29–17, 43 FR 50601, Oct. 30, 1978] 

§ 29.1093 Induction system icing pro-
tection. 

(a) Reciprocating engines. Each recip-
rocating engine air induction system 
must have means to prevent and elimi-
nate icing. Unless this is done by other 
means, it must be shown that, in air 
free of visible moisture at a tempera-
ture of 30 °F., and with the engines at 
60 percent of maximum continuous 
power— 

(1) Each rotorcraft with sea level en-
gines using conventional venturi car-
buretors has a preheater that can pro-
vide a heat rise of 90 °F.; 

(2) Each rotorcraft with sea level en-
gines using carburetors tending to pre-
vent icing has a preheater that can 
provide a heat rise of 70 °F.; 

(3) Each rotorcraft with altitude en-
gines using conventional venturi car-
buretors has a preheater that can pro-
vide a heat rise of 120 °F.; and 

(4) Each rotorcraft with altitude en-
gines using carburetors tending to pre-

vent icing has a preheater that can 
provide a heat rise of 100 °F. 

(b) Turbine engines. (1) It must be 
shown that each turbine engine and its 
air inlet system can operate through-
out the flight power range of the en-
gine (including idling)— 

(i) Without accumulating ice on en-
gine or inlet system components that 
would adversely affect engine oper-
ation or cause a serious loss of power 
under the icing conditions specified in 
appendix C of this Part; and 

(ii) In snow, both falling and blowing, 
without adverse effect on engine oper-
ation, within the limitations estab-
lished for the rotorcraft. 

(2) Each turbine engine must idle for 
30 minutes on the ground, with the air 
bleed available for engine icing protec-
tion 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 liq-
uid 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 
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. 

(c) Supercharged reciprocating engines. 
For each engine having a supercharger 
to pressurize the air before it enters 
the carburetor, the heat rise in the air 
caused by that supercharging at any 
altitude may be utilized in determining 
compliance with paragraph (a) of this 
section if the heat rise utilized is that 
which will be available, automatically, 
for the applicable altitude and oper-
ation condition because of super-
charging. 

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Amdt. No. 29–3, 33 FR 969, Jan. 26, 1968, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–13, 42 FR 15046, Mar. 17, 1977; 
Amdt. 29–22, 49 FR 6850, Feb. 23, 1984; Amdt. 
29–26, 53 FR 34219, Sept. 2, 1988] 

§ 29.1101 Carburetor air preheater de-
sign. 

Each carburetor air preheater must 
be designed and constructed to— 
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(a) Ensure ventilation of the pre-
heater when the engine is operated in 
cold air; 

(b) Allow inspection of the exhaust 
manifold parts that it surrounds; and 

(c) Allow inspection of critical parts 
of the preheater itself. 

§ 29.1103 Induction systems ducts and 
air duct systems. 

(a) Each induction system duct up-
stream of the first stage of the engine 
supercharger and of the auxiliary 
power unit compressor must have a 
drain to prevent the hazardous accu-
mulation of fuel and moisture in the 
ground attitude. No drain may dis-
charge where it might cause a fire haz-
ard. 

(b) Each duct must be strong enough 
to prevent induction system failure 
from normal backfire conditions. 

(c) Each duct connected to compo-
nents between which relative motion 
could exist must have means for flexi-
bility. 

(d) Each duct within any fire zone for 
which a fire-extinguishing system is re-
quired must be at least— 

(1) Fireproof, if it passes through any 
firewall; or 

(2) Fire resistant, for other ducts, ex-
cept that ducts for auxiliary power 
units must be fireproof within the aux-
iliary power unit fire zone. 

(e) Each auxiliary power unit induc-
tion system duct must be fireproof for 
a sufficient distance upstream of the 
auxiliary power unit compartment to 
prevent hot gas reverse flow from burn-
ing through auxiliary power unit ducts 
and entering any other compartment 
or area of the rotorcraft in which a 
hazard would be created resulting from 
the entry of hot gases. The materials 
used to form the remainder of the in-
duction system duct and plenum cham-
ber of the auxiliary power unit must be 
capable of resisting the maximum heat 
conditions likely to occur. 

(f) Each auxiliary power unit induc-
tion system duct must be constructed 
of materials that will not absorb or 
trap hazardous quantities of flammable 
fluids that could be ignited in the 

event of a surge or reverse flow condi-
tion. 

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423, 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–17, 43 FR 50602, Oct. 30, 
1978] 

§ 29.1105 Induction system screens. 

If induction system screens are 
used— 

(a) Each screen must be upstream of 
the carburetor; 

(b) No screen may be in any part of 
the induction system that is the only 
passage through which air can reach 
the engine, unless it can be deiced by 
heated air; 

(c) No screen may be deiced by alco-
hol alone; and 

(d) It must be impossible for fuel to 
strike any screen. 

§ 29.1107 Inter-coolers and after-cool-
ers. 

Each inter-cooler and after-cooler 
must be able to withstand the vibra-
tion, inertia, and air pressure loads to 
which it would be subjected in oper-
ation. 

§ 29.1109 Carburetor air cooling. 
It must be shown under § 29.1043 that 

each installation using two-stage su-
perchargers has means to maintain the 
air temperature, at the carburetor 
inlet, at or below the maximum estab-
lished value. 

EXHAUST SYSTEM 

§ 29.1121 General. 
For powerplant and auxiliary power 

unit installations the following apply: 
(a) Each exhaust system must ensure 

safe disposal of exhaust gases without 
fire hazard or carbon monoxide con-
tamination in any personnel compart-
ment. 

(b) Each exhaust system part with a 
surface hot enough to ignite flammable 
fluids or vapors must be located or 
shielded so that leakage from any sys-
tem carrying flammable fluids or va-
pors will not result in a fire caused by 
impingement of the fluids or vapors on 
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any part of the exhaust system includ-
ing shields for the exhaust system. 

(c) Each component upon which hot 
exhaust gases could impinge, or that 
could be subjected to high tempera-
tures from exhaust system parts, must 
be fireproof. Each exhaust system com-
ponent must be separated by a fire-
proof shield from adjacent parts of the 
rotorcraft that are outside the engine 
and auxiliary power unit compart-
ments. 

(d) No exhaust gases may discharge 
so as to cause a fire hazard with re-
spect to any flammable fluid vent or 
drain. 

(e) No exhaust gases may discharge 
where they will cause a glare seriously 
affecting pilot vision at night. 

(f) Each exhaust system component 
must be ventilated to prevent points of 
excessively high temperature. 

(g) Each exhaust shroud must be ven-
tilated or insulated to avoid, during 
normal operation, a temperature high 
enough to ignite any flammable fluids 
or vapors outside the shroud. 

(h) If significant traps exist, each 
turbine engine exhaust system must 
have drains discharging clear of the 
rotorcraft, in any normal ground and 
flight attitudes, to prevent fuel accu-
mulation after the failure of an at-
tempted engine start. 

(Secs. 313(a), 601, and 603, 72 Stat. 752, 755, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 970, Jan. 26, 
1968; Amdt. 29–13, 42 FR 15046, Mar. 17, 1977] 

§ 29.1123 Exhaust piping. 
(a) Exhaust piping must be heat and 

corrosion resistant, and must have pro-
visions to prevent failure due to expan-
sion by operating temperatures. 

(b) Exhaust piping must be supported 
to withstand any vibration and inertia 
loads to which it would be subjected in 
operation. 

(c) Exhaust piping connected to com-
ponents between which relative motion 
could exist must have provisions for 
flexibility. 

§ 29.1125 Exhaust heat exchangers. 
For reciprocating engine powered 

rotorcraft the following apply: 

(a) Each exhaust heat exchanger 
must be constructed and installed to 
withstand the vibration, inertia, and 
other loads to which it would be sub-
jected in operation. In addition— 

(1) Each exchanger must be suitable 
for continued operation at high tem-
peratures and resistant to corrosion 
from exhaust gases; 

(2) There must be means for inspect-
ing the critical parts of each ex-
changer; 

(3) Each exchanger must have cooling 
provisions wherever it is subject to 
contact with exhaust gases; and 

(4) No exhaust heat exchanger or 
muff may have stagnant areas or liquid 
traps that would increase the prob-
ability of ignition of flammable fluids 
or vapors that might be present in case 
of the failure or malfunction of compo-
nents carrying flammable fluids. 

(b) If an exhaust heat exchanger is 
used for heating ventilating air used by 
personnel— 

(1) There must be a secondary heat 
exchanger between the primary ex-
haust gas heat exchanger and the ven-
tilating air system; or 

(2) Other means must be used to pre-
vent harmful contamination of the 
ventilating air. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–41, 62 FR 46173, Aug. 29, 1997] 

POWERPLANT CONTROLS AND 
ACCESSORIES 

§ 29.1141 Powerplant controls: general. 
(a) Powerplant controls must be lo-

cated and arranged under § 29.777 and 
marked under § 29.1555. 

(b) Each control must be located so 
that it cannot be inadvertently oper-
ated by persons entering, leaving, or 
moving normally in the cockpit. 

(c) Each flexible powerplant control 
must be approved. 

(d) Each control must be able to 
maintain any set position without— 

(1) Constant attention; or 
(2) Tendency to creep due to control 

loads or vibration. 
(e) Each control must be able to 

withstand operating loads without ex-
cessive deflection. 

(f) Controls of powerplant valves re-
quired for safety must have— 
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(1) For manual valves, positive stops 
or in the case of fuel valves suitable 
index provisions, in the open and closed 
position; and 

(2) For power-assisted valves, a 
means to indicate to the flight crew 
when the valve— 

(i) Is in the fully open or fully closed 
position; or 

(ii) Is moving between the fully open 
and fully closed position. 

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655(c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–13, 42 FR 15046, Mar. 17, 
1977; Amdt. 29–26, 53 FR 34219, Sept. 2, 1988] 

§ 29.1142 Auxiliary power unit con-
trols. 

Means must be provided on the flight 
deck for starting, stopping, and emer-
gency shutdown of each installed auxil-
iary power unit. 

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423, 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Amdt. 29–17, 43 FR 50602, Oct. 30, 1978] 

§ 29.1143 Engine controls. 
(a) There must be a separate power 

control for each engine. 
(b) Power controls must be arranged 

to allow ready synchronization of all 
engines by— 

(1) Separate control of each engine; 
and 

(2) Simultaneous control of all en-
gines. 

(c) Each power control must provide 
a positive and immediately responsive 
means of controlling its engine. 

(d) Each fluid injection control other 
than fuel system control must be in 
the corresponding power control. How-
ever, the injection system pump may 
have a separate control. 

(e) If a power control incorporates a 
fuel shutoff feature, the control must 
have a means to prevent the inad-
vertent movement of the control into 
the shutoff position. The means must— 

(1) Have a positive lock or stop at the 
idle position; and 

(2) Require a separate and distinct 
operation to place the control in the 
shutoff position. 

(f) For rotorcraft to be certificated 
for a 30-second OEI power rating, a 
means must be provided to automati-
cally activate and control the 30-sec-
ond OEI power and prevent any engine 
from exceeding the installed engine 
limits associated with the 30-second 
OEI power rating approved for the 
rotorcraft. 

[Amdt. 29–26, 53 FR 34219, Sept. 2, 1988, as 
amended by Amdt. 29–34, 59 FR 47768, Sept. 
16, 1994] 

§ 29.1145 Ignition switches. 

(a) Ignition switches must control 
each ignition circuit on each engine. 

(b) There must be means to quickly 
shut off all ignition by the grouping of 
switches or by a master ignition con-
trol. 

(c) Each group of ignition switches, 
except ignition switches for turbine en-
gines for which continuous ignition is 
not required, and each master ignition 
control must have a means to prevent 
its inadvertent operation. 

(Secs. 313(a), 601, and 603, 72 Stat. 759, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–13, 42 FR 15046, Mar. 17, 
1977] 

§ 29.1147 Mixture controls. 

(a) If there are mixture controls, 
each engine must have a separate con-
trol, and the controls must be arranged 
to allow— 

(1) Separate control of each engine; 
and 

(2) Simultaneous control of all en-
gines. 

(b) Each intermediate position of the 
mixture controls that corresponds to a 
normal operating setting must be iden-
tifiable by feel and sight. 

§ 29.1151 Rotor brake controls. 

(a) It must be impossible to apply the 
rotor brake inadvertently in flight. 

(b) There must be means to warn the 
crew if the rotor brake has not been 
completely released before takeoff. 
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§ 29.1157 Carburetor air temperature 
controls. 

There must be a separate carburetor 
air temperature control for each en-
gine. 

§ 29.1159 Supercharger controls. 
Each supercharger control must be 

accessible to— 
(a) The pilots; or 
(b) (If there is a separate flight engi-

neer station with a control panel) the 
flight engineer. 

§ 29.1163 Powerplant accessories. 
(a) Each engine mounted accessory 

must— 
(1) Be approved for mounting on the 

engine involved; 
(2) Use the provisions on the engine 

for mounting; and 
(3) Be sealed in such a way as to pre-

vent contamination of the engine oil 
system and the accessory system. 

(b) Electrical equipment subject to 
arcing or sparking must be installed, 
to minimize the probability of igniting 
flammable fluids or vapors. 

(c) If continued rotation of an engine- 
driven cabin supercharger or any re-
mote accessory driven by the engine 
will be a hazard if they malfunction, 
there must be means to prevent their 
hazardous rotation without interfering 
with the continued operation of the en-
gine. 

(d) Unless other means are provided, 
torque limiting means must be pro-
vided for accessory drives located on 
any component of the transmission and 
rotor drive system to prevent damage 
to these components from excessive ac-
cessory load. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–22, 49 FR 6850, Feb. 23, 
1984; Amdt. 29–26, 53 FR 34219, Sept. 2, 1988] 

§ 29.1165 Engine ignition systems. 
(a) Each battery ignition system 

must be supplemented with a generator 
that is automatically available as an 
alternate source of electrical energy to 
allow continued engine operation if 
any battery becomes depleted. 

(b) The capacity of batteries and gen-
erators must be large enough to meet 
the simultaneous demands of the en-
gine ignition system and the greatest 

demands of any electrical system com-
ponents that draw from the same 
source. 

(c) The design of the engine ignition 
system must account for— 

(1) The condition of an inoperative 
generator; 

(2) The condition of a completely de-
pleted battery with the generator run-
ning at its normal operating speed; and 

(3) The condition of a completely de-
pleted battery with the generator oper-
ating at idling speed, if there is only 
one battery. 

(d) Magneto ground wiring (for sepa-
rate ignition circuits) that lies on the 
engine side of any firewall must be in-
stalled, located, or protected, to mini-
mize the probability of the simulta-
neous failure of two or more wires as a 
result of mechanical damage, electrical 
fault, or other cause. 

(e) No ground wire for any engine 
may be routed through a fire zone of 
another engine unless each part of that 
wire within that zone is fireproof. 

(f) Each ignition system must be 
independent of any electrical circuit 
that is not used for assisting, control-
ling, or analyzing the operation of that 
system. 

(g) There must be means to warn ap-
propriate crewmembers if the malfunc-
tioning of any part of the electrical 
system is causing the continuous dis-
charge of any battery necessary for en-
gine ignition. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976] 

POWERPLANT FIRE PROTECTION 

§ 29.1181 Designated fire zones: re-
gions included. 

(a) Designated fire zones are— 
(1) The engine power section of recip-

rocating engines; 
(2) The engine accessory section of 

reciprocating engines; 
(3) Any complete powerplant com-

partment in which there is no isolation 
between the engine power section and 
the engine accessory section, for recip-
rocating engines; 

(4) Any auxiliary power unit com-
partment; 

VerDate Aug<31>2005 13:49 Jan 25, 2006 Jkt 208043 PO 00000 Frm 00730 Fmt 8010 Sfmt 8010 Y:\SGML\208043.XXX 208043



721 

Federal Aviation Administration, DOT § 29.1187 

(5) Any fuel-burning heater and other 
combustion equipment installation de-
scribed in § 29.859; 

(6) The compressor and accessory sec-
tions of turbine engines; and 

(7) The combustor, turbine, and tail-
pipe sections of turbine engine instal-
lations except sections that do not con-
tain lines and components carrying 
flammable fluids or gases and are iso-
lated from the designated fire zone pre-
scribed in paragraph (a)(6) of this sec-
tion by a firewall that meets § 29.1191. 

(b) Each designated fire zone must 
meet the requirements of §§ 29.1183 
through 29.1203. 

[Amdt. 29–3, 33 FR 970, Jan. 26, 1968, as 
amended by Amdt. 29–26, 53 FR 34219, Sept. 2, 
1988] 

§ 29.1183 Lines, fittings, and compo-
nents. 

(a) Except as provided in paragraph 
(b) of this section, each line, fitting, 
and other component carrying flam-
mable fluid in any area subject to en-
gine fire conditions and each compo-
nent which conveys or contains flam-
mable fluid in a designated fire zone 
must be fire resistant, except that 
flammable fluid tanks and supports in 
a designated fire zone must be fireproof 
or be enclosed by a fireproof shield un-
less damage by fire to any non-fire-
proof part will not cause leakage or 
spillage of flammable fluid. Compo-
nents must be shielded or located so as 
to safeguard against the ignition of 
leaking flammable fluid. An integral 
oil sump of less than 25-quart capacity 
on a reciprocating engine need not be 
fireproof nor be enclosed by a fireproof 
shield. 

(b) Paragraph (a) of this section does 
not apply to— 

(1) Lines, fittings, and components 
which are already approved as part of a 
type certificated engine; and 

(2) Vent and drain lines, and their fit-
tings, whose failure will not result in 
or add to, a fire hazard. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–2, 32 FR 6914, May 5, 
1967; Amdt. 29–10, 39 FR 35463, Oct. 1, 1974; 
Amdt. 29–22, 49 FR 6850, Feb. 23, 1984] 

§ 29.1185 Flammable fluids. 
(a) No tank or reservoir that is part 

of a system containing flammable 

fluids or gases may be in a designated 
fire zone unless the fluid contained, the 
design of the system, the materials 
used in the tank and its supports, the 
shutoff means, and the connections, 
lines, and controls provide a degree of 
safety equal to that which would exist 
if the tank or reservoir were outside 
such a zone. 

(b) Each fuel tank must be isolated 
from the engines by a firewall or 
shroud. 

(c) There must be at least one-half 
inch of clear airspace between each 
tank or reservoir and each firewall or 
shroud isolating a designated fire zone, 
unless equivalent means are used to 
prevent heat transfer from the fire 
zone to the flammable fluid. 

(d) Absorbent material close to flam-
mable fluid system components that 
might leak must be covered or treated 
to prevent the absorption of hazardous 
quantities of fluids. 

§ 29.1187 Drainage and ventilation of 
fire zones. 

(a) There must be complete drainage 
of each part of each designated fire 
zone to minimize the hazards resulting 
from failure or malfunction of any 
component containing flammable 
fluids. The drainage means must be— 

(1) Effective under conditions ex-
pected to prevail when drainage is 
needed; and 

(2) Arranged so that no discharged 
fluid will cause an additional fire haz-
ard. 

(b) Each designated fire zone must be 
ventilated to prevent the accumulation 
of flammable vapors. 

(c) No ventilation opening may be 
where it would allow the entry of flam-
mable fluids, vapors, or flame from 
other zones. 

(d) Ventilation means must be ar-
ranged so that no discharged vapors 
will cause an additional fire hazard. 

(e) For category A rotorcraft, there 
must be means to allow the crew to 
shut off the sources of forced ventila-
tion in any fire zone (other than the 
engine power section of the powerplant 
compartment) unless the amount of ex-
tinguishing agent and the rate of dis-
charge are based on the maximum air-
flow through that zone. 
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§ 29.1189 Shutoff means. 
(a) There must be means to shut off 

or otherwise prevent hazardous quan-
tities of fuel, oil, de-icing fluid, and 
other flammable fluids from flowing 
into, within, or through any designated 
fire zone, except that this means need 
not be provided— 

(1) For lines, fittings, and compo-
nents forming an integral part of an 
engine; 

(2) For oil systems for turbine engine 
installations in which all components 
of the system, including oil tanks, are 
fireproof or located in areas not subject 
to engine fire conditions; or 

(3) For engine oil systems in category 
B rotorcraft using reciprocating en-
gines of less than 500 cubic inches dis-
placement. 

(b) The closing of any fuel shutoff 
valve for any engine may not make 
fuel unavailable to the remaining en-
gines. 

(c) For category A rotorcraft, no haz-
ardous quantity of flammable fluid 
may drain into any designated fire 
zone after shutoff has been accom-
plished, nor may the closing of any fuel 
shutoff valve for an engine make fuel 
unavailable to the remaining engines. 

(d) The operation of any shutoff may 
not interfere with the later emergency 
operation of any other equipment, such 
as the means for declutching the en-
gine from the rotor drive. 

(e) Each shutoff valve and its control 
must be designed, located, and pro-
tected to function properly under any 
condition likely to result from fire in a 
designated fire zone. 

(f) Except for ground-use-only auxil-
iary power unit installations, there 
must be means to prevent inadvertent 
operation of each shutoff and to make 
it possible to reopen it in flight after it 
has been closed. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–22, 49 FR 6850, Feb. 23, 1984; 
Amdt. 29–26, 53 FR 34219, Sept. 2, 1988] 

§ 29.1191 Firewalls. 
(a) Each engine, including the com-

bustor, turbine, and tailpipe sections of 
turbine engine installations, must be 
isolated by a firewall, shroud, or equiv-
alent means, from personnel compart-

ments, structures, controls, rotor 
mechanisms, and other parts that are— 

(1) Essential to controlled flight and 
landing; and 

(2) Not protected under § 29.861. 
(b) Each auxiliary power unit, com-

bustion heater, and other combustion 
equipment to be used in flight, must be 
isolated from the rest of the rotorcraft 
by firewalls, shrouds, or equivalent 
means. 

(c) Each firewall or shroud must be 
constructed so that no hazardous quan-
tity of air, fluid, or flame can pass 
from any engine compartment to other 
parts of the rotorcraft. 

(d) Each opening in the firewall or 
shroud must be sealed with close-fit-
ting fireproof grommets, bushings, or 
firewall fittings. 

(e) Each firewall and shroud must be 
fireproof and protected against corro-
sion. 

(f) In meeting this section, account 
must be taken of the probable path of 
a fire as affected by the airflow in nor-
mal flight and in autorotation. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 970, Jan. 26, 
1968] 

§ 29.1193 Cowling and engine compart-
ment covering. 

(a) Each cowling and engine compart-
ment covering must be constructed and 
supported so that it can resist the vi-
bration, inertia, and air loads to which 
it may be subjected in operation. 

(b) Cowling must meet the drainage 
and ventilation requirements of 
§ 29.1187. 

(c) On rotorcraft with a diaphragm 
isolating the engine power section from 
the engine accessory section, each part 
of the accessory section cowling sub-
ject to flame in case of fire in the en-
gine power section of the powerplant 
must— 

(1) Be fireproof; and 
(2) Meet the requirements of § 29.1191. 
(d) Each part of the cowling or engine 

compartment covering subject to high 
temperatures due to its nearness to ex-
haust system parts or exhaust gas im-
pingement must be fireproof. 

(e) Each rotorcraft must— 
(1) Be designated and constructed so 

that no fire originating in any fire zone 
can enter, either through openings or 
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by burning through external skin, any 
other zone or region where it would 
create additional hazards; 

(2) Meet the requirements of para-
graph (e)(1) of this section with the 
landing gear retracted (if applicable); 
and 

(3) Have fireproof skin in areas sub-
ject to flame if a fire starts in or burns 
out of any designated fire zone. 

(f) A means of retention for each 
openable or readily removable panel, 
cowling, or engine or rotor drive sys-
tem covering must be provided to pre-
clude hazardous damage to rotors or 
critical control components in the 
event of— 

(1) Structural or mechanical failure 
of the normal retention means, unless 
such failure is extremely improbable; 
or 

(2) Fire in a fire zone, if such fire 
could adversely affect the normal 
means of retention. 

(Secs. 313(a), 601, and 603, 72 Stat. 759, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655(c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 970, Jan. 26, 
1968; Amdt. 29–13, 42 FR 15046, Mar. 17, 1977; 
Amdt. 29–26, 53 FR 34219, Sept. 2, 1988] 

§ 29.1194 Other surfaces. 

All surfaces aft of, and near, engine 
compartments and designated fire 
zones, other than tail surfaces not sub-
ject to heat, flames, or sparks ema-
nating from a designated fire zone or 
engine compartment, must be at least 
fire resistant. 

[Amdt. 29–3, 33 FR 970, Jan. 26, 1968] 

§ 29.1195 Fire extinguishing systems. 

(a) Each turbine engine powered 
rotorcraft and Category A recipro-
cating engine powered rotorcraft, and 
each Category B reciprocating engine 
powered rotorcraft with engines of 
more than 1,500 cubic inches must have 
a fire extinguishing system for the des-
ignated fire zones. The fire extin-
guishing system for a powerplant must 
be able to simultaneously protect all 
zones of the powerplant compartment 
for which protection is provided. 

(b) For multiengine powered rotor-
craft, the fire extinguishing system, 

the quantity of extinguishing agent, 
and the rate of discharge must— 

(1) For each auxiliary power unit and 
combustion equipment, provide at least 
one adequate discharge; and 

(2) For each other designated fire 
zone, provide two adequate discharges. 

(c) For single engine rotorcraft, the 
quantity of extinguishing agent and 
the rate of discharge must provide at 
least one adequate discharge for the 
engine compartment. 

(d) It must be shown by either actual 
or simulated flight tests that under 
critical airflow conditions in flight the 
discharge of the extinguishing agent in 
each designated fire zone will provide 
an agent concentration capable of ex-
tinguishing fires in that zone and of 
minimizing the probability of reigni-
tion. 

(Secs. 313(a), 601, 603, 604, Federal Aviation 
Act of 1958 (49 U.S.C. 1354(a), 1421, 1423, 1424), 
sec. 6(c), Dept. of Transportation Act (49 
U.S.C. 1655(c))) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 970, Jan. 26, 
1968; Amdt. 29–13, 42 FR 15047, Mar. 17, 1977; 
Amdt. 29–17, 43 FR 50602, Oct. 30, 1978] 

§ 29.1197 Fire extinguishing agents. 

(a) Fire extinguishing agents must— 
(1) Be capable of extinguishing 

flames emanating from any burning of 
fluids or other combustible materials 
in the area protected by the fire extin-
guishing system; and 

(2) Have thermal stability over the 
temperature range likely to be experi-
enced in the compartment in which 
they are stored. 

(b) If any toxic extinguishing agent is 
used, it must be shown by test that 
entry of harmful concentrations of 
fluid or fluid vapors into any personnel 
compartment (due to leakage during 
normal operation of the rotorcraft, or 
discharge on the ground or in flight) is 
prevented, even though a defect may 
exist in the extinguishing system. 

(Secs. 313(a), 601, and 603, 72 Stat. 759, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655(c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–12, 41 FR 55473, Dec. 20, 
1976; Amdt. 29–13, 42 FR 15047, Mar. 17, 1977] 
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§ 29.1199 Extinguishing agent con-
tainers. 

(a) Each extinguishing agent con-
tainer must have a pressure relief to 
prevent bursting of the container by 
excessive internal pressures. 

(b) The discharge end of each dis-
charge line from a pressure relief con-
nection must be located so that dis-
charge of the fire extinguishing agent 
would not damage the rotorcraft. The 
line must also be located or protected 
to prevent clogging caused by ice or 
other foreign matter. 

(c) There must be a means for each 
fire extinguishing agent container to 
indicate that the container has dis-
charged or that the charging pressure 
is below the established minimum nec-
essary for proper functioning. 

(d) The temperature of each con-
tainer must be maintained, under in-
tended operating conditions, to prevent 
the pressure in the container from— 

(1) Falling below that necessary to 
provide an adequate rate of discharge; 
or 

(2) Rising high enough to cause pre-
mature discharge. 

(Secs. 313(a), 601, and 603, 72 Stat. 759, 775, 49 
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49 
U.S.C. 1655 (c)) 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–13, 42 FR 15047, Mar. 17, 
1977] 

§ 29.1201 Fire extinguishing system 
materials. 

(a) No materials in any fire extin-
guishing system may react chemically 
with any extinguishing agent so as to 
create a hazard. 

(b) Each system component in an en-
gine compartment must be fireproof. 

§ 29.1203 Fire detector systems. 
(a) For each turbine engine powered 

rotorcraft and Category A recipro-
cating engine powered rotorcraft, and 
for each Category B reciprocating en-
gine powered rotorcraft with engines of 
more than 900 cubic inches displace-
ment, there must be approved, quick- 
acting fire detectors in designated fire 
zones and in the combustor, turbine, 
and tailpipe sections of turbine instal-
lations (whether or not such sections 
are designated fire zones) in numbers 

and locations ensuring prompt detec-
tion of fire in those zones. 

(b) Each fire detector must be con-
structed and installed to withstand any 
vibration, inertia, and other loads to 
which it would be subjected in oper-
ation. 

(c) No fire detector may be affected 
by any oil, water, other fluids, or 
fumes that might be present. 

(d) There must be means to allow 
crewmembers to check, in flight, the 
functioning of each fire detector sys-
tem electrical circuit. 

(e) The writing and other components 
of each fire detector system in an en-
gine compartment must be at least fire 
resistant. 

(f) No fire detector system compo-
nent for any fire zone may pass 
through another fire zone, unless— 

(1) It is protected against the possi-
bility of false warnings resulting from 
fires in zones through which it passes; 
or 

(2) The zones involved are simulta-
neously protected by the same detector 
and extinguishing systems. 

[Doc. No. 5084, 29 FR 16150, Dec. 3, 1964, as 
amended by Amdt. 29–3, 33 FR 970, Jan. 26, 
1968] 

Subpart F—Equipment 

GENERAL 

§ 29.1301 Function and installation. 
Each item of installed equipment 

must— 
(a) Be of a kind and design appro-

priate to its intended function; 
(b) Be labeled as to its identification, 

function, or operating limitations, or 
any applicable combination of these 
factors; 

(c) Be installed according to limita-
tions specified for that equipment; and 

(d) Function properly when installed. 

§ 29.1303 Flight and navigation instru-
ments. 

The following are required flight and 
navigational instruments: 

(a) An airspeed indicator. For Cat-
egory A rotorcraft with VNE less than a 
speed at which unmistakable pilot cues 
provide overspeed warning, a maximum 
allowable airspeed indicator must be 
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