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PURPOSE: This Aerospace Standard (AS) establishes the essential minimum
performance requirements for Fuel and Oil Quantity Indicating System
components primarily for use on subsonic aircraft, the operation of which may
subject the components to the environmental conditions specified herein.

SCOPE: This AS defines components in "Capacitance Sensor" and
"Non-Capacitance Sensor" type Fuel and Qil Quantity Indicating Systems.
"Non-Capacitance" systems may employ any measurement technique current in the
art including, but not restricted to, float, ultra-sonic and fiber optic
devices.

The definition of the individual components contained herein is related to
the specified Total Installed System accuracy of the entire Fuel or 0Oil
Quantity Indicating System which is a part of the airframe manufacturer's
type certification approval data. This data shall be available from the
subject airframe manufacturer as published in the operating manual for the
aircraft type, model number and configuration. The Fuel or 0Oil Quantity
Indicating System may incorporate optimum compensation based upon measurement
of dielectric constant, temperature or density to correct for variations in
fuel or oil characteristics due to temperature grade variations or
additives. Examples of the type of components covered by this AS are as
follows:

Non-compensated capacitance sensor Tank Units,
Self compensating capacitance sensor Tank Units.
Capacitance sensor Compensator Units.
Non-Capacitance type sensors.

Fuel or 0il Quantity Indicators receiving input signals from a capacitance
sensor.
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2.6 Fuel or 0il Quantity Indicators receiving input signals from a
non-capacitance type sensor.

2.7 Fuel or 0Oil Quantity Indicators receiving input signals from a Signal
Conditioning Unit. y

2.8 Slgnal Condltlonlng Units receiving input signals from a capa01tance sensor
and delivering output signals to an Indicator.

2.9 Signal Conditioning Units receiving input signals from a non-capacitance
type sensor and delivering output signals to an Indicator.

2.10 Fuel or 0il Quantity Indicators receiving input signals from other Fuel or
0il Quantity Indicators. (Totalizer or Repeater Indicators)

2,11 Direct density measuring devices.

3. GENERAL STANDARDS:

3.1 Component Classification by Type:

Type I - Fuel Quantity System Components.
Type II - Oil Quantity System Components.

3.2 Component Classification by Total Installed System Accuracy:

3.2.1 Total Installed System Accuracy: The Total Installed System Accuracy
includes accumulated errors due to all system components in addition to
those associated with environmental conditions, tank unit
characterization, density compensation and flight attitudes within the
aircraft configuration and flight attitude tolerance specified by the
airframe manufacturer. Aan accuracy greater than the Total System Accuracy
may be specified by the airframe manufacturer for one particular attitude
or operational mode of the aircraft.

3.2.2 Classification: Total Installed System Accuracy:

Class A: ©Specified by airframe manufacturer more accurate than Class B
defined herein.

Class B: +2% of indication, 10.75% full scale.

Class C: Specified by airframe manufacturer -~ between accuracies of Class
B and Class D defined herein.

Class D: +4% of indication, +2% of full scale.

Class E: iG%IQf indication, +3% of full scale.

Class F: Specified by airframe manufacturer - This class is reserved for '
specifying system accuracy in terms other than percent of
indication and full scale. Documen S
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q 3.2.3 Component Reguirements: Table I herein defines the individual component
requirements based upon the system classifications contained in paragraph
3.2.2 herein. The requirements specified in Table I are the minimum
performance requirements necessary to achieve the Total Installed System
dccuracy classifications contained in paragraph 3.2.2 herein, when a
system is constructed using only components from a particular class.

3.3 1Identification: The following information shall be legibly and permanently
marked on the component or nameplate attached thereon:

a) Name of component.

b) aS and/or TSO designation as applicable.

c¢) Manufacturer's part number.

d) Manufacturer's serial number or date of manufacture.
e) Manufacturer's name and/or trademark.

£) Component Type and Class.

g) Range-input and output as applicable.

h) Electrical rating.

3.4 Indicating Means: The indicator shall display fuel or oil quantity by means
of a pointer, moving tape, drum counter or other type of moving element or
by a non-moving element display. :

q 3.5 Display Markings:

3.5.1 Finish: Unless otherwise specified by the user, matte white material
shall be applied to all major graduations, numerals, and indication
means. WNon-functional surfaces shall be dull black. Color for
non-functional markings is optional. Solid state display media shall be
compatible with the airframe requirements and installation.

3.5.2 Graduations: The intervals employed shall be arranged to provide the
maximum of readability consistent with the accuracy of the instrument.

3.5.3 DNumerals: Sufficient numerals shall be marked to positively and quickly

identify all graduations. Numerals shall distinctly indicate the
graduations to which each applies.

3.5.4 Indicator Name: The word "Fuel Quantity" or "0il Quantity", whichever is
applicable may be the same finish as the numerals. The inscription Lbs.
(Kgs) or Gals. (Litres) or equivalent shall appear on the dial in
lettering noticeably smaller than either numerals or title.

3.6 Visibility: The cone of visibility of the indicating means shall be
consistent with the installation requirements. The dial and all markings
shall be visible from any point within the frustum of a cone, the side of
which makes an angle of at least 30° with the perpendicular to the dial and
the small diameter of which is the aperture of the indicator case. The
distance between the dial and the coverglass shall be a practical minimum

. and shall be entirely suitable for the purpose intended.
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3.7

Power Indication: A means shall be provided to indicate that the system is

3.8

3.9

3‘9.2

3.10

3:11

receiving power. Flags or other indicating devices or a push-to-test switch
may be employed.

Hermetic Sealing: When hermetically sealed, the indicator case shall be
filled with an inert gas, free of dust particles and sufficiently dry so
that fogging of the indicator glass does not occur during the low
temperature tests of this as.

Safety:

3.9.1 Explosive Atmosphere: BAll components located in the uninhabited areas of

non-pressurized aircraft, or in non-pressurized areas of pressurized
aircraft shall not cause an explosion when operated in an explosive
atmosphere in normal or malfunction conditions.

Intrinsic Safety: The excitation source, located external to the fuel or
oil tank, shall not be capable of delivering energy in excess of 0.02
millijoule, or a current in excess of 25 ma, when any lead interconnecting
said source with elements within the tank, are shorted to ground
(airframe), or to any other interconnecting lead.

3.9.3 Electrical Shock Hazard: The electrical potential appearing on any lead

entering the fuel or oil tank shall not exceed 45 volts dc or 30 volts rms.

3.9.4 Fire Hazard: Except for small parts (such as knobs, fasteners, seals,

grommets, and small electrical parts) that would not contribute
significantly to the propagation of a fire, all materials used must be
self extinguishing when tested in accordance with the requirements of
Federal Aviation Regulation 25.1359(d) and Appendix F thereto, with the
exception that materials tested may be configured in accordance with
Paragraph (b) of appendix F or may be configured as used.,

The maximum operating temperature of surfaces of any sensor component
contacted by combustible fuel or vapor shall not exceed 200°C.

Adjustments: When provided, external adjustments shall have sufficient
friction so that they will not change in the environment encountered
in-service. Controls which are not normally adjusted in-flight shall not
be readily accessible to flight personnel, when the equipment is installed
in accordance with the manufacturer's instructions.

Effects of Test: Unless otherwise stated, the application of the specified
test shall produce no subsequently discernable condition which would be
detrimental to the continued performance of the equipment within specified

tolerances.
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