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Fuel system 
Sea. 25.951 Qenmrrl. 

(a) Each fuel system must be constructed and arranged to ensure a 
flow of fuel at a rate and pressure established for proper engine and 
auxiliary power unit functioning under each likely operating condition, 
including any maneuver for which certification is requested and during 
which the engine or auxiliary power unit is permitted to be in 
operation. 

fb1 Each fuel svstem must be arranaed so that anv air which is 
intrdd&ed into the system will not result in-- 

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

(2) Flameout for turbine engines. 
(c) Each fuel system for a turbine engine must be capable of 

sustained operation throughout its flow and pressure range with fuel 
initially saturated with water at 80 deg. F and having 0.75~~ of free 



water per gallon added and cooled to the most critical condition for 
icing likely to be encountered in operation. 

(d) Each fuel system for a turbine engine powered airplane must meet 
the applicable fuel venting requirements of part 34 of this chapter. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Am&. 25-23, 
35 FR 5677, Apr. 8, 1970; Amdt. 25-36, 39 FR 35460, Oct. 1, 1974; As&t. 
25-38, 41 FR 55467, Dec. 20, 1976; Amdt. 25-73, 55 
1990; 55 FR 35139, Aug. 28, 19901 

FR 32861, Aug. 10, 

Smo. 25.952 Ibd mystem analysis and trst. 
(a) Proper fuel system functioning under all 

conditions must be shown by analysis and those tests 
the Administrator. Tests, if required, must be made - . . . 

probable operating 
found necessary by 
using the airplane . 

*“el system or a ceslz arclcle cnalz PSpKKi”CC¶ cne operanng 
characteristics of the portion of the fuel system to be tested. 

(b) The likely failure of any heat exchanger using fuel as one of 
its fluids may not result in a hazardous condition. 
[Amdt. 25-40, 42 FR 15043, Mar. 17, 19771 

8.0. 25.953 Furl my&al in*n&nm. 
Each fuel system must meet the requirements of Sec. 25.903(b) by-- 
(a) Allowing the supply of fuel to each engine through a system 

independent of each part of the system supplying fuel to any other 
engine; or 

(b) Any other acceptable method. 

SW. 25.954 F"al syatrm liqhtning protmotion. 
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 attachment; 
(b) Swept lightning strokes to areas where swept strokes are highly 

probable; and 
(c) Corona and streamering at fuel vent outlets. 

[Amdt. 25-14, 32 FR 11629, Aug. 11, 19671 

Baa. 25.955 Fuel flow. 
(a) Each fuel system must provide at least 106 percent of the fuel 

flow required under each intended operating condition and maneuver. 
Compliance must be shown as follows: 

(1) Fuel must be delivered to each engine at a pressure within the 
limits specified in the engine type certificate. 

(2) The quantity of fuel in the tank may not exceed the amount 
established as the unusable fuel supply for that tank under the 
requirements of Sec. 25.959 plus that necessary to show compliance with 
this section. 

(3) Each main pump must be used that is necessary for each operating 
condition and attitude for which comDliance with this section is shown. 
and the appropriate emergency pump must be substituted for each main 
pump so us-e-d. 

(,4) If there is a fuel flowmeter, it must be blocked and the fuel 
must flow through the meter or its bypass. 

(b) If an engine can be supplied with fuel from more than one tank, 
the fuel system must-- 

(1) For each reciprocating engine, supply the full fuel pressure to 
that engine in not more than 20 seconds after switching to any other 
fuel tank containing usable fuel when engine malfunctioning becomes 
apparent due to the depletion of the fuel supply in any tank from which 
the engine can be fed; and 



(2) For each turbine engine, in addition to having appropriate 
manual switching capability, be designed to prevent interruption of fuel 
flow to that engine, without attention by the flight crew, 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. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Am&. 25-11, 
32 FR 6912, May 5, 19671 

6.0. 25.957 Flow between intrraonnrctrd tanks. 
If fuel can be pumped from one tank to another in flight, the fuel 

tank vents and the fuel transfer system must be designed so that no 
structural damage to the tanks can occur because of overfilling. 

ho. 25.959 Unumble fuel supply. 
The unusable fuel quantity for each fuel tank and its fuel system 

components must be established at not less than the quantity at which 
the first evidence of engine malfunction occurs under the most adverse 
fuel feed condition for all intended operations and flight maneuvers 
involving fuel feeding from that tank. Fuel system component failures 
need not be considered. 
[Amdt. 25-23, 35 FR 5677, Apr. 8, 1970, as amended by A&t. 25-40, 42 FR 
15043, Mar. 17, 19771 

9.0. 25.961 Fuel systrm hot matbar oprrrtion. 
(a) The fuel system must perform satisfactorily in hot weather 

operation. 
This must be shown by showing that the fuel system from the tank outlets 
to each engine is pressurized, under all intended operations, so as to 
prevent vapor formation, or must be shown by climbing from the altitude 
of the airport elected by the applicant to the maximum altitude 
established as an operating limitation under Sec. 25.1527. If a climb 
test is elected, there may be no evidence of vapor lock or other 
malfunctioning during the climb test conducted under the following 
conditions: 

(1) For reciprocating engine powered airplanes, the engines must 
operate at maximum continuous power, except that takeoff power must be 
used for the altitudes from 1,000 feet below the critical altitude 
through the critical altitude. The time interval during which takeoff 
power is used may not be less than the takeoff time limitation. 

(2) For turbine engine powered airplanes, the engines must operate 
at takeoff power for the time interval selected for showing the takeoff 
flight path, and at maximum continuous power for the rest of the climb. 

(3) The weight of the airplane must be the weight with full fuel 
tanks, minimum crew, and the ballast necessary to maintain the center of 
gravity within allowable limits. 

(4) The climb airspeed may not exceed-- 
(i) For reciprocating engine powered airplanes, the maximum airspeed 

established for climbing from takeoff to the maximum operating altitude 
with the airplane in the following configuration: 

(A) Landing gear retracted. 
(B) Wing flaps in the most favorable position. 
(C) Cowl flaps (or other means of controlling the engine cooling 

supply) in the position that provides adequate cooling in the hot-day 
condition. 

(D) Engine operating within the maximum continuous POWelZ 
limitations. 

(E) Maximum takeoff weight; and 
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(ii) For turbine engine powered airplanes, the maximum airspeed 
established for climbing from takeoff to the maximum operating altitude. 

(5) The fuel temperature must be at least 110 deg. F. 
(b) The test prescribed in paragraph (a) of this section may be 

performed in flight or on the ground under closely simulated flight 
conditions. If a flight test is performed in weather cold enough to 
interfere with the proper conduct of the test, the fuel tank surfaces, 
fuel lines, and other fuel system parts subject to cold air must be 
insulated to simulate, insofar as practicable, flight in hot weather. 
[Amdt. 25-11, 32 FR 6912, May 5, 1967, as amended by Amdt. 25-57, 49 FR 
6848, Feb. 23, 19841 

ho. 25.963 me1 tanks: ganmral. 
(a) Each fuel tank must be able to withstand, without failure, the 

vibration, inertia, fluid, and structural loads that it may be subjected 
to in operation. 

(b) Flexible fuel tank liners must be approved or must be shown to 
be suitable for the particular application. 

(c) Integral fuel tanks must have facilities for interior inspection 
and repair. 

(d) Fuel tanks within the fuselage contour must be able to resist 
rupture and to retain fuel, under the inertia forces prescribed for the 
emergency landing conditions in Sec. 25.561. In addition, these tanks 
must be in a protected position so that exposure of the tanks to 
scraping action with the ground is unlikely. 

(e) Fuel tank access covers must comply with the following criteria 
in order to avoid loss of hazardous quantities of fuel: 

(1) All covers located in an area where experience or analysis 
indicates a strike is likely must be shown by analysis or tests to 
minimize penetration and deformation by tire fragments, low energy 
engine debris, or other likely debris. 

(2) All covers must be fire resistant as defined in part 1 of this 
chapter. 

(f) For pressurized fuel tanks, a means with fail-safe features must 
be provided to prevent the buildup of an excessive pressure difference 
between the inside and the outside of the tank. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by A&t. 25-40, 
42 FR 15043, Mar. 17, 1977; Amdt. 25-69, 54 FR 40352, Sept. 29, 19891 

S-o. 25.965 S'"al tank teds. 
(a) It must be shown by tests that the fuel tanks, as mounted in the 

airplane, can withstand, without failure or leakage, the more critical 
of the pressures resulting from the conditions specified in paragraphs 
(a) (1) and (2) of this section. In addition, it must be shown by either 
analysis or tests, that tank surfaces subjected to more critical 
pressures resulting from the condition of paragraphs (a) (3) and (4) of 
this section, are able to withstand the following pressures: 

(1) An internal pressure of 3.5 psi. 
(2) 125 percent of the maximum air pressure developed in the tank 

from ram effect. 
(3) Fluid pressures developed during maximum limit accelerations, 

and deflections, of the airplane with a full tank. 
(4). Fluid pressures developed during the most adverse combination of 

airplane roll and fuel load. 
(b) Each metallic tank with large unsupported or unstiffened flat 

surfaces, whose ~failure or deformation could cause fuel leakage, must be 
able to withstand the following test, or its equivalent, without leakage 
or excessive deformation of the tank walls: 



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

(2) Except as specified in paragraph (b) (4) of this section, the 
tank assembly must be vibrated for 25 hours at an amplitude of not less 
than l/32 of an inch (unless another amplitude is substantiated) while 
2/3 filled with water or other suitable test fluid. 

(3) The test frequency of vibration must be as follows: 
(i) If no frequency of vibration resulting from any r.p.m. within 

the normal operating range of engine speeds is critical, the test 
frequency of vibration must be 2,000 cycles per minute. 

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

(iii) If more than one frequency of vibration resulting from any 
r.p.m. within the normal operating range of engine speeds is critical, 
the most critical of these frequencies must be the test frequency. 

(4) Under paragraphs (b) (3) (ii) and (iii) of this section, the time 
of test must be adjusted to accomplish the same number of vibration 
cycles that would be accomplished in 25 hours at the frequency specified 
in paragraph (b)(3)(i) of this section. 

(5) During the test, the tank assembly must be rocked at the rate of 
16 to 20 complete cycles per minute, through an angle of 15 deg. on both 
sides of the horizontal (30 deg. 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 12 l/2 hours. 

(c) Ex~ep;~~y~r satisfactory operating experience with a similar 
tank in a installation is shown, nonmetallic tanks must 
withstand the test specified in paragraph (b)(5) of this section, with 
fuel at a temperature of 110 deg. F. During this test, a representative 
specimen of the tank must be installed in a supporting structure 
simulating the installation in the airplane. 

(d) For pressurized fuel tanks, it must be shown by analysis or 
tests that the fuel tanks can withstand the maximum pressure likely to 
occur on the ground or in flight. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Amdt. 25-11, 
32 FR 6913, May 5, 1967; Amdt. 25-40, 42 FR 15043, Mar. 17, 19771 

5.0. 25.967 Furl tank installationm. 
(a) Each fuel tank must be supported so that tank loads (resulting 

from the weight of the fuel in the tanks) are not concentrated on 
unsupported tank surfaces. In addition-- 

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

1.2) Padding must be nonabsorbent or treated to prevent the 
absorption of fluids; 

(3) If a flexible tank liner is used, it must be supported so that 
it is not required to withstand fluid loads; and 

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

(i) Provisions are made for protection of the liner at these points; 
or 

(ii) The construction of the liner itself provides that protection. 
(b) Spaces adjacent to tank surfaces must be ventilated to avoid 

fume accumulation due to minor leakage. If the tank is in a sealed 
compartment, ventilation may be limited to drain holes large enough to 
prevent excessive pressure resulting from altitude changes. 

(c) The location of each tank must meet the requirements of Sec. 
25.1185(a). 



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

(e) Each fuel tank must be isolated from personnel compartments by a 
fumeproof and fuelproof enclosure. 

smo. 25.969 rue1 tank rxpmaion ‘plea. 
Each fuel tank must have an expansion space of not less than 2 

percent of the tank capacity. It must be impossible to fill the 
expansion space inadvertently with the airplane in the normal ground 
attitude. For pressure fueling systems, compliance with this section may 
be shown with the means provided to comply with Sec. 25.979(b). 
[Am&. 25-11, 32 FR 6913, May 5, 19671 

a-0. 25.971 me1 tank sump. 
(a) Each fuel tank must have a sump with an effective capacity, in 

the normal ground attitude, of not less than the greater of 0.10 percent 
of the tank capacity or one-sixteenth of a gallon unless operating 
limitations are established to ensure that the accumulation of water in 
service will not exceed the sump capacity. 

(b) Each fuel tank must allow drainage of any hazardous quantity of 
water from any part of the tank to its sump with the airplane in the 
ground attitude. 

(c) Each fuel tank sump must have an accessible drain that-- 
(1) Allows complete drainage of the sump on the ground; 
(2) Discharges clear of each part of the airplane; and 
(3) Has manual or automatic means for positive locking in the closed 

position. 

s-a. 25.973 rue1 tank fillmr oonneotion. 
Each fuel tank filler connection must prevent the entrance of fuel 

into any part of the airplane other than the tank itself. In addition-- 
(a) [Reserved] 
(b) Each recessed filler connection that can retain any appreciable 

quantity of fuel must have a drain that discharges clear of each part 
of the airplane; 

(c) Each filler cap must provide a fuel-tight seal; and 
(d) Each fuel filling point, except pressure fueling connection 

points, must have a provision for electrically bonding the airplane to 
ground fueling equipment. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Andt. 25-40, 
42 FR 15043, Mar. 17, 1977; Amdt. 25-72, 55 FR 29785, July 20, 19901 

s.0. 25.975 -1 tank vmt= and aarbllrrtor vrpol: valt=. 
(a) Fuel tank vents. Each fuel tank must be vented from the top part 

of the expansion space so that venting is effective under any normal 
flight condition. In addition-- 

(1) Each vent must be arranged to avoid stoppage by dirt or ice 
formation; 

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

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

(i) Normal flight operation; 
(ii) Maximum rate of ascent and descent; and 
(iii) Refueling and defueling (where applicable); 
(4) Airspaces of tanks with interconnected cutlets must be 

interconnected; 



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

(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. 
(b) Carburetor vapor vents. Each carburetor with vapor elimination 

connections must have a vent line to lead vapors 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 "se 

the tanks in a definite sequence, each vapor vent return line must lead 
back to the fuel tank used for takeoff and landing. 

sea. 25.977 rum1 tank outht. 
(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) Foe turbine engine powered airplanes, prevent the passage of any 

object that could restrict fuel flow or damage any fuel system 
component. 

(b) [Reserved) 
(c) The clear area of each fuel tank outlet strainer must he at 

least five times the area of the outlet line. 
(d) The diameter of each strainer must be at least that of the fuel 

tank outlet. 
(e) Each finger strainer must be accessible for inspection and 

cleaning. 
[Amdt. 25-11, 32 FR 6913, May 5, 1967, as amended by Amdt. 25-36, 39 FR 
35460, act. 1, 19741 

sea. 25.97s PrrSSUrr fuding system. 
For pressure fueling systems, the following apply: 
(a) Each pressure fueling system fuel manifold connection must have 

means to prevent the escape of hazardous quantities of fuel from the 
system if the fuel entry valve fails. 

(b) An automatic shutoff means must be provided to prevent the 
quantity of fuel in each, tank from exceeding the maximum quantity 
approved for that tank. 

This means m"st-- 
(1) Allow checking for proper shutoff operation before each fueling 

of the tank; and 
(2) Provide indication at each fueling station of failure of the 

shutoff means to stop the fuel flow at the maximum quantity approved for 
that tank. 

(c) A means must be provided to prevent damage to the fuel system in 
the event of failure of the automatic shutoff means prescribed in 
paragraph (b)of this section. 

(d) The airplane pressure fueling 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 pressures, including surge, that is 
likely ~to occur during fueling. The maximum surge pressure must be 
established with *nY combination of tank VdVM being either 
intentionally or inadvertently closed. 

(e) The airplane 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 
negative) at the airplane fueling connection. 
[An&. 25-11, 32 FR 6913, May 5, 1967, as amended by A.&t. 25-38, 41 FR 
55467, Dec. 20, 1976; Amdt. 25-72, 55 FR 29785, July 20, 19901 

sra. 25.991 Fuel tank tmmpraturn. 
(a) The highest temperature allowing a safe margin below the lowest 

expected auto ignition temperature of the fuel in the fuel tanks must be 
determined. 

(b) No temperature at any place inside any fuel tank where fuel 
ignition is possible may exceed the temperature determined under 
paragraph (a) of this section. This must be shown under all probable 
operating, failure, and malfunction conditions of any component whose 
operation, failure, or malfunction could increase the temperature inside 
the tank. 
[Amdt. 25-11, 32 FR 6913, May 5, 19671 

Assmndnunt 25-11, Miso~llan~ous Airoraft Propulsion syatun 
Dmsign Rquirermnts, Adoptad April 26, 1967 affrotive June 
26, 1967 (in part). 

The notice proposed a new Sec. 25.981 containing certain 
fuel system lightning protection requirements. In order not 
to delay the issue of the numerous rule changes of this 
anmlendment, action on this proposal will be taken 
separately. The final rule on lightning protection is now in 
the process of being prepared and will be issued shortly. 

The notice proposed to add a new set 25.1003 providing that 
no temperature inside any fuel tank may exceed a specified 
temperature and requiring that compliance be shown for all 
normal and abnormal operations of all components that are 
inside any tank or that could transmit heat to any tank, 
including all possible malfunctions of those components. 
This anunendment adds a new set 25.981 rather than aec 
25.1003, since this amendment affects fuel tanks only 
(rather than fuel system). OXI@ comment stated that 
substantiation for all ‘possible" malfunctions and 
ncombination of malfunctionsn would be unduly difficult. The 
Administrator agrees. This almnendment specifies 0llly 
"probable *** conditions." The comment also stated that 
specification of a temperature limit to cover all present 
and future fuels and conditions is undesirable. The 
Administrator agrees. This ammendment therefore incorporates 
Only "the highest temperature allowing a safe margin below 
the lowest expected autoignition temperature of the fuel in 
the tanks." Another comment requested that the proposal be 
eliminated because future design improvements and fuel 
requirements would require different maximum fuel 
temperatures. This amendment meets the objection by 
requiring prevention of fuel autoignition without 
prescribing a universal maximum temperature. 

Fuel System Componente 

s-0. 25.991 rum1 pump.. 
(a) Main pumps. Each fuel pump required for proper engine operation, 

or required to meet the fuel system requirements of this subpart (other 
than those in paragraph (b) of this section, is a main pump. For each 



main pump, provision must be made to allow the bypass of each positive 
displacement fuel pump other than a fuel injection pump (a pump that 
supplies the proper flow and pressure for fuel injection when the 
injection is not accomplished in a carburetor) approved as part of the 
engine. 

(b) Emergency pumps. There must be emergency pumps or another main 
pump to feed each engine immediately after failure of any main pump 
(other than a fuel injection pump approved as part of the engine). 

SW. 25.993 3'~1 ayetom linem and fittings. 
(a) Each fuel line must be installed and supported to prevent 

excessive vibration and to withstand loads due to fuel pressure and 
accelerated flight conditions. 

(b) Each fuel line connected to components of the airplane between 
which relative motion could exist must have provisions for flexibility. 

(c) Each flexible connection in fuel lines that may be under 
pressure and subjected to axial loading must "se flexible hose 
SSSSmbliS.5. 

(d) Flexible hose must be approved or must be shown to be suitable 
for the particular application. 

(e) No flexible hose that might be adversely affected by exposure to 
high temperatures may be used where excessive temperatures will exist 
during operation or after engine shut-down. 

(f) Each fuel line within the fuselage must be designed and 
installed to allow a reasonable degree of deformation and stretching 
without leakage. 
[Dot. No. 5066, 29 .FR 18291, Dec. 24, 1964, as amended by An&t. 25-15, 
32 FR 13266, Sept. 20, 19671 

sea. 25.994 m-1 syh.m oarpon~nts. 
Fuel system components in an engine nacelle or in the fuselage must 

be protected from damage which could result in spillage of enough fuel 
to constitute a fire hazard as a result of a wheels-up landing on a 
paved runway. 
[Amdt. 25-57, 49 FR 6848, Feb. 23, 19841 

sea. 25.995 rud valvas. 
In addition to the requirements of Sec. 25.1189 for shutoff means, 

each fuel valve must-- 
(a) [Reserved] 
(b) Be supported so that no loads resulting from their operation or 

from accelerated flight conditions are transmitted to the lines attached 
to the valve. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by An&. 25-40, 
42 FR 15043, Mar. 17, 19771 

Sma. 25.997 Turn1 strainor or filtrr. 
There must be a fuel strainer or filter between the fuel tank outlet 

and the inlet of either the fuel metering device or an engine driven 
positive displacement pump, whichever is nearer the fuel tank outlet. 
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 removable 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 
itself, unless adequate strength margins under all loading conditions 
are provided in the lines and connections; and 



(d) Have the capacity (with respect to operating limitations 
established for the engine) to ensure that engine fuel system 
functioning is not impaired, with the fuel contaminated to a degree 
(with respect to particle size and density) that is greeter than that 
established for the engine in Part 33 of this chapter. 

[Am&. No. 25-36, 39 FR 35460, Oct. 1, 1974, as emended by Amdt. 25- 
57, 49 FR 6848, Feb. 23, 19841 

S-0. 25.999 me1 system draina. 
(a) Drainage of the fuel system must be accomplished by the use of 

fuel strainer and fuel tank sump drains. 
(b) Each drain required by paragraph (a) of this section must-- 
(1) Discharge clear of all parts of the airplane; 
(2) Have manual or automatic means for positive locking in the 

closed position; 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 protected to prevent fuel spillage in 

the event of a landing with landing gear retracted. 
[Doe. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by A&t. 25-38, 
41 FR 55467, Dec. 20, 19761 

9-a. 25.1001 me1 j&tisoning #y&am. 
(a) A fuel jettisoning system must be installed on each airplane 

unless it is shown that the airplane meets the climb requirements of 
Sets. 25.119 and 25.121(d) at maximum takeoff weight, less the actual or 
computed weight of fuel necessary for a 15-minute flight comprised of a 
takeoff, go-around, and landing at the airport of departure with the 
airplane configuration, speed, power, and thrust the same as that used 
in meeting the applicable takeoff, approach, and landing climb 
performance requirements of this part. 

(b) If a fuel jettisoning system is required it must be capable of 
jettisoning enough fuel within 15 minutes, starting with the weight 
given in paragraph (a) of this section, to enable the airplane to meet 
the climb requirements of Sets. 25.119 and 25.121(d), assuming that the 
fuel is jettisoned under the conditions, except weight, found least 
favorable during the flight tests prescribed in paragraph (c) of this 
section. 

(c) Fuel jettisoning must be demonstrated beginning at maximum 
takeoff weight with flaps and landing gear up and in-- 

(1) A power-off glide at 1.4 Vsl; 
(2) A climb at the one-engine inoperative best rate-of-climb speed, 

with the critical engine inoperative and the remaining engines at 
maximum continuous power; and 

(3) Level flight at 1.4 Vsl; if the results of the tests in the 
conditions specified in paragraphs (c) (1) and (2) of this section show 
that this condition could be critical. 

(d) During the flight tests prescribed in paragraph (c) of this 
section, it must be shown that-- 

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

(2) The fuel discharges clear of any part of the airplane; 
(3) Fuel or fumes do not enter any parts of the airplane; and 
(4) The jettisoning operation does not adversely affect the 

controllability of the airplane. 
(e) For reciprocating engine powered airplanes, means must be 

provided to prevent jettisoning the fuel in the tanks used for takeoff 
and landing below the level allowing 45 minutes flight at 75 percent 



maximum continuous power. However, if there is an auxiliary control 
independent of the main jettisoning control, the system may be designed 
to jettison the remaining fuel by means of the auxiliary jettisoning 
control. 

(f) For turbine engine powered airplanes, means must be provided to 
prevent jettisoning the fuel in the tanks used for takeoff and landing 
below the level allowing climb from sea level to 10,000 feet and 
thereafter allowing 45 minutes cruise at a speed for maximum range. 
However, if there is an auxiliary control independent of the main 
jettisoning control, the system may be designed to jettison the 
remaining fuel by means of the auxiliary jettisoning control. 

(g) The fuel jettisoning valve must be designed to allow flight 
personnel to close the valve during any part of the jettisoning 
operation. 

(h) Unless it is shown that using any means (including flaps, slots, 
and slats) for changing the airflow across or around the wings does not 
adversely affect fuel jettisoning, there must be a placard, adjacent to 
the jettisoning control, to warn flight crewmembers against jettisoning 
fuel while the means that change the airflow are being used. 

(i) The fuel jettisoning system must be designed so that any 
reasonably probable single malfunction in the system will not result in 
a hazardous condition due to unsymmetrical jettisoning of, or inability 
to jettison, fuel. 
[Dot. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Andt. 25-18, 
33 FR 12226, Aug. 30, 1968; Amdt. 25-57, 49 FR 6848, Feb. 23, 19841 

Sea. 25.1305 Powerplmt instruments. 
The following are required powerplant instruments: 
(a) For all airplanes. (1) A fuel pressure warning means for each 

engine, or a master warning means for all engines with provision for 
isolating the individual warning means from the master warning means. 

(2) A fuel quantity indicator for each fuel tank. 
(3) An oil quantity indicator for each oil tank. 
(4) An oil pressure indicator for each independent pressure oil 

system of each engine. 
(5) An oil pressure warning means for each engine, or a master 

warning means for all engines with provision for isolating the 
individual warning means from the master warning means. 

(6) An oil temperature indicator for each engine. 
(7) Fire-warning indicators. 
(8) An augmentation liquid quantity indicator (appropriate for the 

manner in which the liquid is to be used in operation) for each tank. 
(b) For reciprocating engine-powered airplanes. In addition to the 

powerplant instruments required by paragraph (a) of this section, the 
following powerplant instruments are required: 

A carburetor air temperature indicator for each engine. 
A cylinder head temperature indicator for each air-cooled 

(1) 
(2) 

engine. 
(3) 
(4) 

fuel is 
(5) 

without 
(6) 
(7) 

A manifold pressure indicator for each engine. 
A fuel pressuke indicator (to indicate the pressure at which the 
supplied) for each engine. 
A fuel flowmeter, or fuel mixture indicator, for each engine 
an automatic altitude mixture control. 
A tachometer for each engine. 
A device that indicates, to the flight crew (during flight), any 

change in the power output, for each engine with-- 
(i) An automatic propeller feathering system, whose operation is 

initiated by a power output measuring system; or 



(ii) A total engine piston displacement of 2,000 cubic inches or 
more. 

(8) A means to indicate to the pilot when the propeller is in 
reverse pitch, for each reversing propeller. 

(cl For turbine engine-powered airplanes. In addition to the 
powerplant instruments required by paragraph (a) of this section, the 
following powerplant instruments are required: 

(1) A gas temperature indicator for each engine. 
(2) A fuel flowmeter indicator for each engine. 
(3) A tachometer (to indicate the speed of the rotors with 

established limiting speeds) for each engine. 
(4) A means to indicate, to the flight crew, the operation of each 

engine starter that can be operated continuously but that is neither 
designed for continuous operation nor designed to prevent hazard if it 
failed. 

(5) An indicator to Indicate the functioning of the powerplant ice 
protection system for each engine. 

(6) An indicator for the fuel strainer or filter required by Sec. 
25.997 to indicate the occurrence of contamination of the strainer or 
filter before it reaches the capacity established in accordance with 
Sec. 25.997(d). 

(7) A warning means for the oil strainer or filter required by Sec. 
25.1019, if it has no bypass, to warn the pilot of the occurrence of 
contamination of the strainer or filter screen before it reaches the 
capacity established in accordance with Sec. 25.1019(a) (2). 

(8) An .indicator to indicate the proper functioning of any heater 
used to prevent ice clogging of fuel system components. 

(d) For turbojet engine powered airplanes. In addition to the 
powerplant instruments required by paragraphs (a) and (c) of this 
section, the following powerplant instruments are required: 

(1) An indicator to indicate thrust, or a parameter that is directly 
related to thrust, to the pilot. The indication must be based on the 
direct measurement of thrust or of parameters that are directly related 
to thrust. 

The indicator must indicate a change in thrust resulting from any 
engine malfunction, damage, or deterioration. 

(2) A position indicating means to indicate to the flight crew when 
the thrust reversing device is in the reverse thrust position, for each 
engine using a thrust reversing device. 

(3) An indicator to indicate rotor system unbalance. 
(e) For turbopropeller-powered airplanes. In addition to the 

powerplant instruments required by paragraphs (a) and (c) of this 
section, the following powerplant instruments are required: 

(1) A torque indicator for each engine. 
(2) Position indicating means to indicate to the flight crew when 

the propeller blade angle is below the flight low pitch position, for 
each propeller. 

(f) For airplanes equipped with fluid systems (other than fuel) for 
thrust or power augmentation, an approved means must be provided to 
indicate the proper functioning of that system to the flight crew. 
[Am&. 25-23, 35 FR 5678, Apr. 8, 1970, as amended by Amdt. 25-35, 39 FR 
1831, Jan. 15, 1974; Am&. 25-36, 39 FR 35461, Oct. 1, 1974; Andt. 25- 
38, 41 FR 55467, Dec. 20, 1976; Amdt. 25-54, 45 FR 60173, Sept. 11, 
1980; Amdt.25-72, 55 FR 29785, July 20, 19901 

Sea. 25.1307 Mi~oellanmous l quipawnt. 
The following is required miscellaneous equipment: 
(a) [Reserved] 
(b) Two or more independent sources of electrical energy. 



(c) Electrical protective devices, as prescribed in this part. 
(d) Two systems for two-way radio communications, with controls for 

each accessible from each pilot station, designed and installed so that 
failure of one system will not preclude operation of the other system. 
The use of a common antenna system is acceptable if adequate reliability 
is shown. 

(e) Two systems for radio navigation, with controls for each 
accessible from each pilot station, designed and installed so that 
failure of one system will not preclude operation of the other system. 
The "se of a common antenna system is acceptable if adequate reliability 
is shown. 
[Amdt. 25-23, 35 FR 5678, Apr. 8, 1970, as amended by Amdt. 25-46, 43 FR 
50598, act. 30, 1978; Amdt. 25-54, 45 FR 60173, Sept. 11, 1980; A&t. 
25-72, 55 FR 29785, July 20, 19901 

Sea. 25.1309 Equipment, mystems, and in&all&ions. 
(a) The equipment, systems, and installations whose functioning is 

required by this subchapter, must be designed to ensure that they 
perform their intended functions under =nY foreseeable operating 
condition. 

(b) The airplane systems and associated components, considered 
separately and in relation to other systems, must be designed so that-- 

(1) The occurrence of any failure condition which would prevent the 
continued safe flight and landing of the airplane is extremely 
improbable, and 

(2) The occurrence of any other failure conditions which would 
reduce the capability of the airplane or the ability of the crew to cope 
with adverse operating conditions is improbable. 

(c) Warning information must be provided to alert the crew to unsafe 
system operating conditions, and to enable them to take appropriate 
corrective action. systems, controls, and associated monitoring and 
warning means must be designed to minimize crew errors which could 
create additional hazards. 

(d) Compliance with the requirements of paragraph (bl of this 
section must be shown by analysis, and where necessary, by appropriate 
ground, flight, or simulator tests. The analysis must consider-- 

(1) Possible modes of failure, including malfunctions and damage 
from external sources. 

(2) The probability of multiple failures and undetected failures. 
(3) The resulting effects on the airplane and occupants, considering 

the stage of flight and operating conditions, and 
(4) The crew warning cues, corrective action required, and the 

capability of detecting faults. 
(e) Each installation whose functioning is required by this 

subchapter, and that requires a power supply, is an "essential load" on 
the power supply. The power sources and the system must be able to 
supply the following power loads in probable operating combinations and 
for probable durations: 

(1) Loads connected to the system with the system functioning 
normally. 

(2) Essential loads, after failure of any one prime mover, power 
converter, or energy storage device. 

(3) Essential loads after failure of-- 
(i) Any one engine on two-engine airplanes; and 
(ii) Any two engines on three-or-more-engine airplanes. 
(4) Essential loads for which an alternate source of power is 

required by this chapter, after any failure or malfunction in any one 
power supply system, distribution system, or other utilization system. 



(f) In determining compliance with paragraphs (e) (2) and (3) of 
this section, the power loads may be assumed to be reduced under a 
monitoring procedure consistent with safety in the kinds of operation 
authorized. Loads not required in controlled flight need not be 
considered for the two-engine-inoperative condition on airplanes with 
three or more engines. 

(g) In showing compliance with paragraphs (a) and (b) of this 
section with regard to the electrical system and equipment design and 
installation, critical environmental conditions must be considered. For 
electrical generation, distribution, and utilization equipment required 
by or used in complying with this chapter, except equipment covered by 
Technical Standard Orders containing environmental test procedures, the 
ability to provide continuous, safe service under foreseeable 
environmental conditions may be shown by environmental tests, design 
analysis, or reference to previous comparable service experience on 
other aircraft. 
[Amdt. 25-23, 35 FR 5679, Apr. 8, 1970, as amended by Amdt. 25-38, 41 FR 
55467, Dec. 20, 1976; Amit. 25-41, 42 FR 36970, July 18, 19771 


