Ajf;:@gggspace AEROSPACE  |8AE Aswr
STANDARD

Issued 1948-11
Revised 2001-07
Reaffirmed 2008-02

Superseding AS407B

Fuel Flowmeters

FOREWORD

Changes in this Rgvision are format/editorial only.
1. SCOPE:

This Aeronautical Standard covers two basic types of instruments, ot.combinations|thereof, intended
for use in indicating fuel consumption of aircraft engines as follows:

TYPE | - Measurg rate of flow of fuel used.
TYPE Il - Totaliz¢ amount of fuel consumed or remaining;

1.1 Purpose:
To specify minimum requirements for Fuel Flowmeters for use primarily in reciprgcating engine
powered civil transport aircraft, the operationof which may subject the instruments to the
environmental gonditions specified in Séction 3.3.

2. REFERENCES:

NACA Report 1235
3. GENERAL REQUIREMENTS:

3.1 Materials and Workmanship:

3.1.1 Materials: Materials shall be of a quality which experience and/or tests have demonstrated to be
suitable and dependable for use in aircraft instruments.

3.1.2 Workmanship: Workmanship shall be consistent with high-grade aircraft instrument
manufacturing practice.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2008 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://www.sae.org


https://saenorm.com/api/?name=5fb7f562d5a1b6f9b3e9b468c364a661

SAE AS407 Revision C

3.2 ldentification:

The following information shall be legibly and permanently marked on the instrument or attached

thereto:

a. Name of component (Fuel Flowmeters)

b. SAE AS407C

c. Manufacturer’s part number

d. ManufacturEr‘r?EmbW
e. Manufacturgr's name and/or trademark

f. Range (Trapsmitters only)

g. Rating (Elegtrical - if required)

3.3 Environmental Conditions:

The following cpnditions have been established as design requirements only. Tepts shall be
conducted as specified in Sections 5, 6 and 7.

3.3.1 Temperature] When installed in accordance with the\instrument manufacturer’g instructions, the
instrument sHhall function over the range of ambientitemperature shown in Column A below and
shall not be afdversely affected by exposure to the range of temperature shown jn Column B below:

TABLE 1
INSTRUMENT LOCATION A B
Heated Areas (Temp> Controlled) -30to 50 °C -65t0 70 °C
Unheated Areas\(Temp. Uncontrolled) -55to 50 °C -65to 70 °C
Rower Plant:Compartment -55t0 70 °C -651t0 100 °C
Fower Plant ‘Accessory Compartment -551t0 70 °C -651to 100 °C

3.3.2 Humidity: The instrament shall function and shall not be adversely affected when exposed to any
relative humidityin the range from 0 to 95% at a temperature of approximately 82 °C.

3.3.3 Vibration: When installed in accordance with the instrument manufacturer’s instructions, the
instruments shall function and shall not be adversely affected when subjected to vibrations of the
following characteristics:
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TABLE 2
Instrument Location Cycles Maximum Double Maximum
in Air Frame PerSecond = Amplitude (Inches) Acceleration
Power Plant Mounted 5-150 0.100 20 g
Wings & Empennage 5-500 0.036 1049
Fuselage 5-500 0.036 5¢
Panel or Rack 5-50 0.020 1.5¢

(Vibration Isolated)

3.3.4 Altitude: Thelinstrument shall function and shall not be adversely affected when subjected to a
pressure and|temperature range equivalent to -1000 feet to 40,000 feet standand altitude, per
NACA Repor{ 1235, except as limited by the application of paragraph 3.3.1. THe instrument shall
not be advergely affected following exposure to an ambient pressure of 50 in Hg absolute.

3.4 Radio Interference:
The instrument|shall not be the source of objectionableinterference, under operating conditions at
any frequencie$ used on aircraft, either by radiatiorvor feedback, in electronic eqyipment installed in
the same aircrdft as the instrument.

3.5 Magnetic Effect:

The magnetic dffect of the indicator shall not adversely affect the operation of other instruments
installed in the pame aircraft.

4. DETAIL REQUIREMENTS:
4.1 Indicating Method:

One or a combination of the following methods of indication shall be employed.

4.1.1 Type | Instruments: Rotating pointer with fixed graduated dial or counter type indication.
Clockwise pointer motion shall indicate increasing rate of flow.

4.1.2 Type Il Instruments: A counter shall be employed to indicate either the fuel consumed or quantity
remaining.

4.2 Dial Markings:

4.2.1 Finish: Unless otherwise specified by the user, matte white material shall be applied to major
graduations, numerals and pointers. Non-functional surfaces shall be a durable dull black.
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4.2.2

4.2.3

4.2.4

4.2.5

4.3

4.4

4.5

4.6

Numerals: Sufficient numerals shall be marked to positively and quickly identify all graduations.
Numerals shall distinctly indicate the graduations to which each applies.

Graduations: Major graduations shall be used at intervals not to exceed 10% of full scale value.

Counters: When counters are incorporated in the instrument they shall indicate increments no
larger than every 10 pounds or 2 gallons.
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5. TEST CONDITIONS:

5.1

Atmospheric Conditions:

Unless otherwise specified, all tests required by this Aeronautical Standard shall be conducted at an
atmospheric pressure of approximately 29.92 inches of mercury, and at an ambient temperature of
approximately 25 °C and a relative humidity not greater than 85%. When tests are conducted with
the atmospheric pressure or the temperature substantially different from these values, allowances
shall be made for the variations from the specified conditions.
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5.2 Vibration (to minimize friction):

Unless otherwise specified, all tests for performance may be conducted with the instrument
subjected to a vibration of 0.002 to 0.005 inch double amplitude at a frequency of 1500 to 2000
cycles per minute. The term double amplitude, as used herein, indicates the total displacement from

positive maxim

um to negative maximum.

5.3 Vibration Equipment:

Vibration equip
requirements o

5.3.1 Linear Motior]

5.3.2 Circular Motig

ment shall be used which will provide frequencies and amplitudes
f Section 3.3.3 with the following characteristics:

consistent with the

- Vibration: Vibration equipment shall be such as to allow vibration to be applied
along each of three mutually perpendicular axes of the instrument.

n - Vibration: Vibration equipment shall be such-that a point on the instrument case

will describe @ circle, in a plane inclined 45° to the horizontal plane, the diametar of which is equal

to the double

5.4 Power Conditions:

Unless otherwi
manufacturer.

5.5 Position:

Unless otherwi
operating positi

6. INDIVIDUAL PERFORMANCE REQUIREMENTS:

All instruments o

amplitude specified.

on.

be specified, all tests shall be eénducted at the power rating recomimended by the

be specified, all tests shall be conducted with the instrument mounited in its normal

components of such shall be subjected to whatever tests the manufacturer deems

necessary to denponstrate specific compliance with this Aeronautical Standard including the following
requirements where applicable.
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6.1

6.2

6.2.1

6.2.2

Scale Errors:

The instrument scale error shall be determined at all major graduations. This test shall be conducted
by subjecting the instrument first with rates of flow increasing, then with rates of flow decreasing.
With the rate of flow increasing, the rate shall be brought up to, but shall not exceed, the rate
specified to give the desired reading, and with the rate of flow decreasing, the rate shall be brought
down to, but shall not fall below, the rate specified to obtain the desired reading. The error at each
major graduation shall not exceed 3% of full scale reading. The difference between the reading on
increasing rate pof flowand-theTeadingomdecreasing rate of flowateachmajorgraduation shall not
exceed 1% of fll scale reading.

Dielectric:

Each instrument shall be tested by the methods of inspection listed in"paragraphg 6.2.1 and 6.2.2.
Insulation Re
between all e
megohms. In
will appear ag

intended only]
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Tests: Equipment shall not be(damaged by the application of a tg¢st potential

rical circuits and between eleetrical circuits and the metallic case.| The test potential
shall be a sinpsoidal voltage of a commercial frequency with an RMS value of five times the
maximum cirguit voltage or per paragraphs 6.2.2.1 or 6.2.2.2 whichever applies. The potential
shall start from zero and be increased at a uniform rate to its test value. It shallbe maintained at
this value for ffive seconds and'then reduced at a uniform rate to zero.

Since these t

question, the
elements suc

psts are intended to assure proper electrical isolation of the circuit
be tests shall not be applied to circuits where the potential will app
h as windings, resistors, capacitors, etc.

components in
bar across

6.2.2.

6.2.2.

6.3

1 Hermetically sealed instruments shall be tested at 200 volts RMS.

2 Circuits that operate at potentials below 15 volts are not to be subjected to Overpotential tests.

Leak Test:

The transmitter shall be tested for leaks immediately after the scale error test while the flow chamber
is still moist from gasoline, but with all free gasoline drained out. The flow chamber shall be
subjected t an air pressure of 40 psi and sealed off. During a five-minute period, there shall be no
change in pressure indicated on a test gage capable of accurately distinguishing minimum changes
of 0.125 psi.
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6.4 Position Error:

The difference in indicator reading when the indicator is rotated from the normal position to any other
position shall not exceed 2-1/2% of full scale reading.

7. QUALIFICATION TESTS:

71

7.2

7.3

requirements of t
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magnet for this test.) The maximum deflection of the magnet shall not exceed one degree for any
pointer deflection.
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