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RATIONALE 

This standard was revised to: clarify some design requirements; update the environmental test requirements to include 
those of RTCA DO-160G; clarify some performance test requirements and to more closely align the equivalent metric test 
values with metric instrument markings. Special requirements for RVSM applications were not included because general 
RVSM requirements cannot be independently detailed at the component level. The intent is for this standard to replace 
AS392. 
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1. SCOPE 

This SAE Aerospace Standard (AS) specifies minimum performance requirements for pressure altimeter systems other 
than air data computers. 

This document covers altimeter systems that measure and display altitude as a function of atmospheric pressure.  The 
pressure transducer may be contained within the instrument display case or located remotely.  Requirements for air data 
computers are specified in AS8002.  Some requirements for nontransducing servoed altitude indicators are included in 
AS791. 

This document does not address RVSM requirements because general RVSM requirements cannot be independently 
detailed at the component level. 

The instrument system specified herein does not include aircraft pressure lines.  Unless otherwise specified, whenever the 
term “instrument” is used, it is to be understood to be the complete system of pressure transducer components, any auxiliary 
equipment, and display components. 

The test procedures specified herein apply specifically to mechanical type instruments.  Solid state instruments or automatic 
test instrumentation may require other test procedures.  Such differing procedures shall be justified prior to use. 

2. REFERENCES 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

AS791 Remote Servoed Air Data Instruments for Subsonic Aircraft 

AIR1075 Barometry for Altimeter Calibration 

AS8002 Air Data Computer - Minimum Performance Standard 

AS8034 Minimum Performance Standard for Airborne Multipurpose Electronic Displays 

2.2 Other Documents 

2.2.1 Available from: Superintendent of Documents, Government Printing Office, Washington, DC 20402, Web address: 
www.gpo.gov or from various independent document service companies. 

U.S. Standard Atmosphere, 1976 (Altitude Reference) 

Tables of Airspeed, Altitude, and Mach Number Based on Latest International Values for Atmospheric Properties and 
Physical Constants, Livingston and Gracey, NASA Technical Note D-822, August 1961 

2.2.2 RTCA Publications 

Available from RTCA, Inc., 1150 18th Street, NW, Suite 910, Washington, DC 20036, Tel: 202-833-9339, www.rtca.org.  

Environmental Conditions and Test Procedures for Airborne Equipment, RTCA Document DO-160G, December 2010 
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2.2.3 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, Tel: 866-835-
5322, www.faa.gov. 

Federal Aviation Regulations, Part 25 Airworthiness Standards; Transport Category Airplanes 

2.2.4 NASA Publications 

Available from NASA, Documentation, Marshall Space Flight Center, AL 35812, www.nas.nasa.gov. 

NACA TR-1135, Equations, Tables, and Charts for Compressible Flow 

2.2.5 ICAO Publications 

Available from International Civil Aviation Organization, 999 University Street, Montreal, Quebec H3C 5H7, Canada, Tel: 
+1 514-954-8219, http://www.icao.int/  

Manual of the ICAO Standard Atmosphere - ICAO Document 7488, 1993 

2.3 Glossary of Terms 

2.3.1 SHALL 

The word “shall” is used in this document to express an essential requirement where compliance is mandatory. 

2.3.2 SHOULD 

The word “should” is used in this document to express a recommendation.  Deviation from the specified recommendation 
shall require justification. 

2.3.3 MUST 

The word “must” is used in this document to express an essential (mandatory) requirement that is required by a specific 
regulation. 

2.3.4 MAY 

The word “may” is used to denote a permissible or possible action.  It does not express a requirement of this specification. 

2.3.5 CALIBRATED STANDARD 

A calibrated standard is a system, instrument, artifact, device, or material that is used as a defined basis for making 
quantitative measurements.  Calibrated standards have lower uncertainty and better resolution than general purpose items.  

2.3.6 DRIFT 

Drift is defined as the change in altimeter reading with time when the instrument is subject to constant pressure. 

2.3.7 AFTER EFFECT 

After Effect is defined as the hysteresis at sea-level pressure, when the instrument has completed a pressure cycle. 

2.3.8 PRESSURE ALTITUDE 

Pressure altitude is the height above sea level (standard datum plane) on a standard day when the barometric pressure is 
29.92 in Hg (1013.25 mb). 
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2.3.9 RVSM 

Reduced Vertical Separation Minima or Minimum (RVSM) is defined as the reduction of the minimum vertical separation 
between aircraft provided by air traffic control from 2000 to 1000 feet at flight levels from 29000 feet up to and including 
41000 feet (RVSM airspace).  RVSM airspace is special qualification airspace where the operator and the aircraft used by 
the operator must be approved by the regulating agency. 

3. GENERAL REQUIREMENTS 

3.1 Compatibility 

If components are individually acceptable but require matching for proper operation, they shall be identified in a manner 
that will insure performance to the requirements of this document. 

3.2 Accessibility of Controls 

Controls that are not normally adjustable in flight shall not be readily accessible to flight personnel when the instrument is 
installed in accordance with the manufacturer’s instructions. 

3.3 Interchangeability 

Instruments that are identified with the same manufacturer’s part or model number shall be completely interchangeable. 

3.4 Altitude Range 

The minimum calibrated altitude at a 29.92 in Hg (1013.25 mb) barometric setting shall be -1000 feet (-300 m).  The 
maximum shall be as specified by the manufacturer and marked on the nameplate and dial. 

3.5 Barometric Setting System 

The barometric setting system shall permit the altimeter to be set to any ambient barometric pressure throughout a minimum 
range of 27.50 to 31.50 in Hg (931.3 to 1066.7 mb).  A safety feature shall be provided that will prevent either incorrect 
indication or damage to the mechanism should attempts be made to operate the barometric setting adjustment beyond the 
design range specified for the instrument.  The barometric setting number shall increase with a clockwise motion of the 
knob. 

3.6 Multiple Mode Indications 

An instrument intended for operation in more than one mode shall meet the requirements of this document in each mode.  
The “normal” mode shall be as specified by the manufacturer.  Means shall be provided to indicate when in other than the 
“normal” mode.  If the instrument is provided with an automatic static source correction function, positive indication shall be 
given when it is not in use. 

3.7 Visibility 

3.7.1 Mechanical Display Altimeters 

Pointers and dial markings shall be visible from any point within the frustum of a cone; the side of which makes an angle of 
45 degrees with the perpendicular to the dial and the small diameter of which is the aperture of the instrument case.  The 
distance between the dial and the cover glass shall be a practical minimum. 

3.7.2 Electronic Display Altimeters 

Electronic displays must meet the minimum performance requirements in Section 4 of AS8034B. 
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3.8 Instrument Cover Glass Reflectance 

3.8.1 Mechanical Display Altimeters 

The total reflectance of the instrument cover glass including the integral lighting wedge, if applicable, shall not exceed 3% 
of the incident light.  This reflectance applies over the visible light spectrum from 450 to 600 nm (4500 to 6000 Å) and over 
an incident solid angle of 30 degrees perpendicular to the viewing plane. 

3.8.2 Electronic Display Altimeters 

Electronic displays must meet the minimum performance requirements in Section 4 of AS8034B. 

3.9 Identification 

When an instrument employs a correction mechanism that is unique to a particular aircraft, a unique part number or model 
number shall be clearly and permanently marked on the instrument. 

3.10 Cold Temperature Corrections 

Instruments covered by this standard are not required to incorporate automatic cold temperature corrections.  The  
correction values shown in Table 9 are those that existed at the time of publication and are shown only for reference.  Any 
instrument covered by this standard that does employ automatic cold temperature corrections shall provide a clear indication 
to the pilot when cold temperature corrections are being automatically applied or when the instrument cannot compute the 
correction. 

3.11 Graduations 

Markings on displays that can provide indications in between intervals shall provide intervals not exceeding 20 feet of altitude 
with major increment markings at 100 foot intervals.  Metric scale intervals on the same type of display shall not exceed 
10 m with major increment markings at 100 m intervals. 

Displays that do not provide indications in between intervals shall provide intervals not exceeding 10 feet (3 m) of altitude 
and shall have a non-ambiguous means of displaying altitudes below 0 feet (0 m). 

3.12 Display Markings 

Altitude shall be indicated in feet or meters as required, by means of one or more pointers, dials, tapes, drums, digital 
readouts, or any combination thereof.  Relative motion of the index with respect to the scale (either the index or the scale 
may be the moving element) shall be clockwise, up, or to the right for increasing altitude. In the case of counters, drums, or 
tapes, the higher number shall be above the lower.  The word ALTITUDE or ALT shall be marked on the dial in capital letters 
and may be in the same finish as the numerals.  The altitude range shall be shown on the dial.  The maker’s name or 
trademark shall not appear unless in black-on-black. 

3.13 Maximum Altitude 

Tests at altitudes beyond the range marked on the nameplate and dial are not required. 

3.14 Case Pressure 

The instrument case shall withstand a positive external differential pressure of 26 in Hg (660 mm Hg or 88 kPa). 

3.15 Minimum Operating Rate 

The instrument shall be capable of a minimum operating rate of 20000 ft/min (6100 m/min). 
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3.16 Nameplate 

The instrument shall carry a nameplate that shall be permanently marked with the following: 

a. Name of instrument 

b. Altitude range 

c. Barometric range 

d. Manufacturer 

e. Part number or model number 

f. Serial number 

3.17 Flammability 

The instrument shall comply with the fire, flammability requirements of RTCA DO-160G, Section 26, Category C. 

3.18 Altimeters with Electronic Displays 

Altimeters having electronic displays must also meet the requirements of the AS8034B sections listed in Table 10. 

3.19 Drift and After Effect 

The instrument when subjected to 80% of the operating pressure range for 6 hours shall meet the tolerances specified in 
Table 8A or 8B for drift and after effect. 

3.20 Fogging (Hermetically Sealed Instruments Only) 

The instrument cover glass shall exhibit no fogging due to vapors or other materials when the instrument is subjected to 
extreme changes in temperature. 

3.21 Monitoring Functions 

A means shall be incorporated in the instrument to indicate when it is not receiving an adequate level of power (voltage 
and/or current).  An indicator or display of the repeating or remote indicating type shall be provided with means to monitor 
and indicate the presence of the other failures such as: 

a. Primary power loss to the indicator or display 

b. Loss of synchro excitation 

c. Servoamplifier failure or power loss 

d. Electrical failure in the servomotor drive phases 

e. Loss of a “valid” signal provided by a remote sensor or computer 

All failure indicating means shall display the failure or malfunction in a positive and conspicuous manner. 
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