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1. SCOPE:

This SAE Aerospace Information Report (AIR) provides definitions for terms commonly used in aircraft
inflight icing system design and analysis, research, and operations. Some general thermodynamic
terms are included that are frequently used in icing analysis, but this document is not meant to be an
inclusive list of such terms.

1.1 Purpose:

The purpose of this document is to provide an assemblage of definitions for terms commonly used in
aircraft icing. Over time, the field of aircraft icing has evolved a set of terms that are sometimes used
in different ways and have different meanings. This document is a compendium of icing terms and
their associated definitions.

The SAE does not endorse or recommend any particular definition given in this report.

2. REFERENCES:

2.1 Applicable Documents:
The following publications form 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 referencing document. 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.
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2.1.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

ARP147 Environmental Control System (ECS) Terminology

AIR1168/4 Aerospace Applied Thermodynamics Manual; Ice, Rain, Fog, and Frost Protection.
AIR1667 Rotor Blade Electrothermal Ice Protection Design Considerations

AIR4367 SAE Aircraft Ice Detectors and Icing Rate Measuring Instruments

AS5498 Minimum Operational Performance Specification For Inflight Icing Detectors (also

EUROCAE ED-103)

2.1.2 Federal Aviation Administration Publications: Available from FAA, 800 Independence Avenue SW,
Washington, DC 20591.

14 CFR Part 1

14 CFR Part 23

14 CFR Part 25

14 CFR Part 29

AC 20-73
AC 29-2C
ADS-4

DOT/FAAICT
-88/8
DOT/FAA/ARI
-96/81

Full document details: SAE AIR5504A

Title 14 of the US Code of Federal Regulations, Part 1, Definitions and
Abbreviations

Title 14 of the US Code of Federal Regulations, Part 23, Airworthiness
Standards: Normal, Utility, Acrobatic, and Commuter Category Airplanes
Title 14 of the US Code of Federal Regulations, Part 25, Airworthiness
Standards: Transport Category Airplanes

Title 14 of the US Code of Federal Regulations, Part 29, Airworthiness
Standards: Transport Category Rotorcraft

Aeronautical Information Manual, October 1996

U.S. Standard Atmosphere, National Oceanic and Atmospheric
Administration, National Aeronautics and Space Administration and United
States Air Force

Aircraft Ice Protection

Certification of Transport Category Rotorcraft

Engineering Summary of Airframe Icing Technical Data, FAA Technical
Report, March 1964.

Aircraft Icing Handbook, Volumes 1, 2 and 3, March 1991 and subsequent
revisions

Proc. of the FAA International Conference on Aircraft Inflight Icing, August
1996
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2.1.3 Other Publications:

Aeronautical Information Manual, October 1996

AGARD Icing Testing for Aircraft Engines, August 1978

Forecasters’ Guide on Aircraft Icing, Air Weather Service Report No. AWS/TR-80/001, March 1980

Glossary of Meteorology, American Meteorological Society, 2000

International Meteorological Vocabulary — Second Edition, WMO/OMM/BMO — No. 182, 1992

Jane’s Aerospace Dictionary, First Edition, 1980, Jane’s Publishing Incorporated, 730 Fifth
Avenue, New York, NY 10019

The Development of an Advanced Anti-icing/Deicing Capability for U. S. Army Helicopters, Volume
| — Design Criteria and Technology Considerations, U.S. Army Report Number USAAMRDL-TR-
75-34B, Nov. 1975

3. GENERAL DISCUSSION:

There are many sources of definitions for inflight aircraft icing terminology, but these terms have not
been consolidated into a single reference document. In many cases the terms are not used in the
same way, causing confusion in their use. While this document is intended to be used primarily by
icing research and development engineers and certification authorities, it provides the definitions of
icing terms helpful to personnel involved with other facets of icing technology. The definitions provided
herein are intended to provide a description of icing terms and their usage so as to promote clarity
during discussions of aircraft icing issues. A word shown in capital letters in a definition refers to terms
defined in the document, but not all defined terms are capitalized, such as the words “ice,” “airplane,”
and “system.” The sources of definitions that appear in other published documents of a regulatory or
specification nature are noted in parenthesis immediately following the associated definition and are
identified as follows:

AGARD

ADS-4

AIM
AS5498

FAA29-2
FAACII

FAAIH
FG

AGARD Icing Testing for Aircraft Engines, “Meteorological Icing Conditions”, August
1978

Definition from Engineering Summary of Airframe Icing Technical Data, FAA Technical
Report, March 1964

Aeronautical Information Manual, October 10, 1996

Definition from the EUROCAE WG54 Minimum Operational Performance
Specification For Inflight Ice Detectors (ED-103 and AS5498)

Definition from 14 CFR 29 Advisory Circular 2C

Proceedings of the FAA International Conference on Aircraft Inflight Icing, DOT/FAA/
AR-96/81,V. |, August 1996, p. 193

Definition from FAA Aircraft Icing Handbook (DOT/FAA/CT-88/8)

Forecaster’s Guide on Aircraft Icing, March 1980
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3. (Continued):

GM Glossary of Meteorology, 2000

Jane’s Jane’s Aerospace Dictionary, 1980

SAE1168 SAE Aerospace Applied Thermodynamics Manual (AIR1168)

SAE147 SAE Environmental Control System (ECS) Terminology (ARP147)

SAE1667 SAE Rotor Blade Electrothermal Ice Protection Design Considerations (AIR1667)
SAE4367 SAE Aircraft Ice Detectors and Icing Rate Measuring Instruments (AIR4367)

USAAMRDL U.S. Army Report Number USAAMRDL-TR-75-34A, “The Development of an
Advanced Anti-icing/Deicing Capability for U.S. Army Helicopters, Volume | — Design
Criteria and Technology Considerations”, Nov. 1975. p. 40-44

WMO International Meteorological Vocabulary, 1992

Note that the definitions from these sources may be modified to add alternative units. The source(s) of
terms that have broad acceptance are not specifically identified.

Many of the terms have multiple definitions, much in the same manner found in a dictionary. Different
definitions are numbered. Also, definitions from different sources are numbered, even though the
definitions may be very similar. The order of the definitions for terms with multiple definitions does not
indicate a preferred order.

An SAE recommended definitions document is planned. When published, it will replace this
document.

Definitions proposed by the FAA Working Group 1B as a revision to 14 CFR 1 are not included in this
document since they are still under review.

4. LIST OF AIRCRAFT INFLIGHT ICING TERMS AND ABBRIEVIATIONS:
ACCRETION: See ICE ACCRETION.

ADHESION BOND STRENGTH: A measure of the degree of adhesion between ICE and a surface
(substrate) to which it is attached (or bonded). The degree of adhesion is usually measured in a
simple lap shear adhesion test (although tensile adhesion normal to the substrate interface is also an
important consideration). The degree of adhesion is expressed in force (e.g., pounds) per unit area
(e.g., square inches). Temperature, substrate material, and surface conditions at the ice/substrate
interface are important factors to consider when measuring adhesion bond strength.

ADIABATIC EXPANSION: A process in which no heat is transferred and the mass has a decrease in
temperature (FAAIH).

ADIABATIC LIFTING THEORY: Method of calculating LIQUID WATER CONTENT by the adiabatic
cooling process (and associated condensation of water droplets) as a mass of air rises (ADS-4).
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4. (Continued):

ADIABATIC PROCESS: (1) A process in which a state change is accomplished on or in a fluid without
heat transfer to or from the surroundings (ARP147). (2) A process in which a system does not interact
with its surroundings by virtue of a temperature difference between them. In an adiabatic process any
change in internal energy (for a system of fixed mass) is solely a consequence of working. For an
ideal gas and for most atmospheric systems, compression results in warming, expansion results in
cooling (GM). (3) A thermodynamic change of state of a system in which there is no transfer of heat
across the boundaries of the system. In an adiabatic process, compression always results in heating,
expansion in cooling.

ADVISORY FIDS: (1) A FIDS that provides the cockpit crew with an additional indication of ICE or
icing, but the cockpit crew still activates ICE PROTECTION SYSTEMs based on Aeroplane Flight
Manual (AFM) criteria (typically when the total air temperature is below a threshold level and visible
moisture is present) and not solely based on the FIDS (AS5498). (2) A device that enunciates the
presence of ICING CONDITIONS.

AERODYNAMIC PERFORMANCE MONITORING SYSTEM: An aerodynamic performance
monitoring system informs the cockpit crew or another system about degradation of aerodynamic
performance (AS5498). See also ICING SEVERITY DETECTION AND INDICATION SYSTEM.

AGL: Above ground level.
AIR: Aerospace Information Report

AIRMASS: A widespread body of air, the properties of which can be identified as having been
established while that air was situated over a particular region of the earth's surface, and undergoing
specific modifications while in transit away from the source region (FAAIH, GM).

AIR, STANDARD SEA LEVEL: See STANDARD SEA LEVEL AIR.
ALTITUDE, PRESSURE: See PRESSURE ALTITUDE.
ALTITUDE, STANDARD: See STANDARD ALTITUDE.

ALTOCUMULUS (Ac): (1) A principal cloud type, white and/or gray in color, that occurs as a layer or
patch with a waved aspect, the elements of which appear as laminae, rounded masses, rolls, etc.
(GM). (2) White or grey, or both white and grey patch, sheet or layer of cloud, generally with shading,
composed of laminae, rounded masses, rolls, etc, which are sometimes partly fibrous or diffuse and
which may or may not be merged; most of the regularly arranged small elements usually have an
apparent width of between one and five degrees (WMO). (3) A mid-level (6500 to 20,000 ft)
CUMULIFORM cloud, appearing white or gray colored and as laminae, rounded masses, or rolls with
some turbulence and small amounts of icing.
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4. (Continued):

ALTOSTRATUS (As): (1) A mid-level (6500 to 20,000 ft) STRATIFORM cloud appearing either as a
gray or bluish (never white) sheet or layer with a striated, fibrous, or uniform appearance; may totally
cover the sky and extend over an area of several thousand square miles with a VERTICAL EXTENT
from several hundred to thousands of feet (FAAIH). (2) A principal cloud type in the form of a gray or
bluish (never white) sheet or layer with a striated, fibrous, or uniform appearance (GM). (3) Greyish or
bluish cloud sheet or layer of striated, fibrous or uniform appearance, totally or partly covering the sky,
and having parts thin enough to reveal the Sun at least vaguely, as through ground glass. Altostratus
does not show halo phenomena (WMO).

AMBIENT TEMPERATURE: (1) The STATIC TEMPERATURE of the medium surrounding any unit
under consideration (ARP147). (2) The temperature that is characteristic of the atmosphere
surrounding a small-scale feature such as a cumulus cloud (GM).

ANTI-ICE VALVE: A control valve, often a regulator and shutoff type, which supplies hot air to the wing
or nacelle ANTI-ICING systems. Sometimes it is part of, or specified with ECS components, or
sometimes it is part of, or specified with BLEED AIR components (ARP147).

ANTI-ICING, ANTI-ICE: (1) Prevention of ICE from forming on aircraft surfaces (FAAIH). (2) The
prevention of ice formation on a surface. (AS5498, ARP147). (3) The prevention of ice or
accumulation on a protected surface either by evaporating the impinging water or by allowing it to run
back and off the surface or freeze on non-critical areas (AIR1168/4). (4) The prevention of ice
formation on airframe surfaces (ADS-4).

APPENDIX C ICING CONDITIONS: Conditions for ICE protection certification found in Appendix C of
CFR 14 Part 25 or Part 29. The MED is less than 50 microns; the maximum droplet diameter is less
than 135 microns for a Langmuir E droplet distribution.

APMS: Aerodynamic Performance Monitoring System (AS5498).

ARP: SAE Aerospace Recommended Practice.

ARTIFICIAL ICE: (1) Real ICE, but formed by artificial means, such as a spray rig in a tunnel or on a
tanker (AIR1667). (2) ICE SHAPEs that are fabricated from wood, epoxy, or other materials (See
SIMULATED ICE).

ARTIFICIAL ICING: The process of creating ARTIFICIAL ICE, i.e., creating aircraft icing via the use of
an icing tunnel or icing tanker.

AS: SAE Aerospace Standard

ATMOSPHERE, STANDARD: See STANDARD ATMOSPHERE.
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4. (Continued):

AUTOMATIC CONTROL: A device or system of devices which autonomously regulates some

parameter or output to a reference parameter. Used to automatically modify system operation to drive
output performance to a desired value or criteria (ARP147).

BEAD: A freestanding, non-uniform, rounded ICE SHAPE formed away from the main ICE
ACCRETION.

FIGURE 1 - Bead

BEAK ICE: (1) ICE ACCRETION formed near the suction peak of the clean airfoil when the freestream
TOTAL TEMPERATURE is above freezing. Predominately seen on rotor blades. (2) Ice accretion
resembling a bird’s beak, formed near the suction peak of the clean airfoil when the freestream total

temperature is above freezing. Predominately seen on rotor blades, since the total temperature varies
along the rotor blade span.

FIGURE 2 - Beak Ice Sketch
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4. (Continued):

BIODEGRADABLE: The ability of a substance, when exposed to a natural outdoor environment, to
spontaneously break down chemically into compounds which have no harmful environmental effects
(FAAIH).

BLEED AIR: (1) Small extraction of hot air from a turbine engine compressor (FAAIH). (2) A relatively
small amount of air diverted to an auxiliary use (FAAIH). (3) Air bled from the compressor of a gas
turbine engine (ARP147).

BLOWOFF: Water which "blows off" a body that is exposed to airflow. In the context of icing, blowoff
is the portion of water that does not freeze upon impact or RUNBACK, and does not evaporate from
the body surface. The portion of water which blows off is a function of the icing condition, body
GEOMETRY and body surface temperature.

BOOT RIDGE: ICE that remains on an airfoil aft of the active area of a PNEUMATIC DEICER system,
after the deicer system has been activated. One way this occurs is when ice has accreted on the airfoil
over a larger area than that covered by the DEICING system (see ICE RIDGE).

C.L. Ice Ht: 0.76" (19.3 mm) C.L. Ice Ht: 0.18" (4.6 mm)

FIGURE 3 - Boot Ridges

Documents

Document Sharing Hub

Full document details: SAE AIR5504A


http://www.avadocuments.com/doc/sae-air5504a
http://www.avadocuments.com/doc/sae-air5504a

SAE AIR5504A Page 10 of 53

4. (Continued):

BRIDGING: (1) The formation of an arch of ICE over a PNEUMATIC BOOT on an airfoil surface
(FAAIH). (2) The formation of an arch of ice over the boot which is not removed by inflation. (FAAIH).
(3) Classic ice bridging occurs over a pneumatic boot tube when a thin layer of ice is sufficiently plastic
to deform to the shape of the inflated boot tube without being fractured or shed during the ensuing tube
deflation. (4) A term also used to describe the connection of ice between a deiced and non-deiced
region (see PARTING STRIP).

BUMPS: Part of GLAZE ICE formations that show a non-uniform rounded shape. They may be
covered by ROUGHNESS ELEMENTS.

ek
i
w6
e
-
-

FIGURE 4 - Bump (scale in inches)

CAPACITOR: A storage device for electrical energy consisting essentially of two conducting surfaces
separated by an insulating material. A capacitor blocks the flow of direct current and effectively
permits the flow of alternating current (FAAIH).

CFR: Code of Federal Regulations.

CHARACTERISTIC LENGTH: A characteristic length for a given problem is a convenient length, such
as the chord of an airfoil, used to specify the geometric scale of the problem (FAAIH).
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4. (Continued):

CIRROCUMULUS (Cc): (1) A principal cloud type appearing as a thin, white patch of cloud without
shadows composed of very small elements in the form of grains, ripples, etc. (GM). (2) Thin, white
patch, sheet or layer of cloud without shading, composed of very small elements in the form of grains,
ripples, etc, merged or separated, and more or less regularly arranged; most of the elements have an
apparent width of less than one degree (WMO). (3) A high level (20,000 to 30,000 ft) thin,
CUMULIFORM cloud appearing as a white patch of cloud without shadows, composed of very small
elements in the form of waves or ripples. Usually ICE CRYSTALS, but may contain highly
SUPERCOOLED WATER DROPLETS. Some turbulence and potential for icing.

CIRROSTRATUS (Cs): (1) A high level (20,000 to 30,000 ft) STRATIFORM ice-crystal cloud
appearing as a whitish veil or sheet usually fibrous but can be smooth. Often totally covers the sky.
Often produces halo phenomenon. No turbulence and little, if any, potential for icing (FAAIH). (2) A
principal cloud type appearing as a whitish veil, usually fibrous but sometimes smooth, that may totally
cover the sky, and that often produces halo phenomena, either partial or complete (GM). (3)
Transparent, whitish cloud veil of fibrous (hair-like) or smooth appearance, totally or partially covering
the sky and generally producing halo phenomena (WMO).

CIRRUS (Ci): (1) A high level (20,000 to 30,000 ft) thin, STRATIFORM ice crystal cloud. Larger ICE
CRYSTALS often trail downward in wisps called "mare's tails." Detached cirriform elements in the form
of feather-like white patches or narrow bands have little turbulence or potential for icing. Dense bands,
however, contain turbulence (FAAIH). (2) A principal cloud type composed of detached cirriform
elements in the form of white, delicate filaments, of white (or mostly white) patches, or of narrow bands
(GM). (3) Detached clouds in the form of white, delicate filaments or while or mostly while patches or
narrow bands. These clouds have a fibrous (hair-like) appearance, or a silky sheet, or both (WMO).

Documents

Document Sharing Hub

Full document details: SAE AIR5504A


http://www.avadocuments.com/doc/sae-air5504a
http://www.avadocuments.com/doc/sae-air5504a

SAE AIR5504A Page 12 of 53

4. (Continued):

CLEARICE: (1) A glossy, clear, or translucent ICE formed by the relatively slow freezing of large
SUPERCOOLED WATER DROPLETS (AIM). (2) A glossy, clear, or translucent ice formed by the
relatively slow freezing of large supercooled droplets. The large droplets spread out over the airfoll
before complete freezing, forming a sheet of clear ice (FG). (3) A glossy, clear, or translucent ice
formed by relatively slow freezing of large supercooled water droplets. The large droplets spread out
over the airfoil prior to complete freezing, forming a sheet of clear ice. Although clear ice is expected
mostly with temperatures between 0 °C (32 °F) and -10 °C (14 °F), it does occur at temperatures as
cold as -25 °C (-13 °F) (FAAIH). (4) Transparent ice formed during flight in clouds by the slower
freezing of supercooled water droplets. This is most likely to occur at AMBIENT TEMPERATURESs
near freezing when the droplets may flow along the surface or remain liquid before freezing occurs.
The ice formed during FREEZING RAIN is also an example of clear or GLAZE ICE. This type of ice
may occur at conditions above the LUDLAM LIMIT, reducing the apparent LWC. (See also GLAZE
ICE) (AIR1667). (5) Smooth compact rime, usually transparent, fairly amorphous, with a ragged
surface, and morphologically resembling glaze. This term has two different major applications: (a)
most commonly, it is used as a synonym for glaze, particularly with respect to aircraft icing. Factors
that favor clear ice (or glaze) formation are large drop size, rapid accretion of liquid water, slight
supercooling, and slow dissipation of latent heat of fusion. Thus, an aircraft flight through supercooled
rain at an air temperature of 0 to -4 °C is most conducive to clear icing. This type of icing does not
seriously distort airfoil shape, but it does add appreciably to the weight of the craft. (b) The term may
also be applied to homogeneous bodies of glacier ice and lake ice (GM). (6) Smooth, compact rime,
usually transparent, fairly amorphous, with a ragged surface, and morphologically resembling glaze
(WMO). (7) Transparent ice that is conformal to the surface.

COLD SOAK: A condition where an object has cooled to a low temperature over a prolonged period of
time. In the context of aircraft icing, this term is often applied to the condition where the fuel has
reached a subfreezing temperature due to prolonged exposure at cold temperatures. Upon landing at
a humid location, condensation can occur on the cold external surfaces of the wing fuel tanks and
create a layer of ICE that can reduce lift or cause damage due to ice SHEDDING.

COLLECTION EFFICIENCY: (1) The ratio of actual water collection rate to the water catch rate when
water droplet paths are straight lines (ADS-4). (2) In cloud physics, for aerodynamically interacting
cloud and precipitation particles: (a) for interacting water drops, the product of COLLISION
EFFICIENCY and coalescence efficiency; (b) for interacting ice particles, or for water droplets
interacting with ice particles, the product of collision efficiency and adhesion efficiency. Same as
WATER CATCH EFFICIENCY (GM). (3) The ratio of actual water droplet FLUX (water collection rate)
at the surface to the water droplet FLUX in the freestream when water droplet paths are straight lines
(AIR1667). See also WATER CATCH EFFICIENCY.

COLLISION EFFICIENCY: In a cloud, the probability that a larger drop will collide with a smaller one in
its direct path.

COMPUTED ICING: ICE SHAPEs that are generated from computational fluid dynamics (CFD) tools.
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4. (Continued):

CONDITIONAL INSTABILITY: (1) The state of a column of air in the atmosphere when its temperature
lapse rate is less than the DRY ADIABATIC LAPSE RATE, but greater than the SATURATION
ADIABATIC LAPSE RATE (FAAIH, GM). (2) Type of static instability that exists at a specific point in
the atmosphere only if the air is saturated (WMO).

CONDUCTIVITY, THERMAL: See THERMAL CONDUCTIVITY.

CONTINUOUS MAXIMUM: Refers to the maximum probable average LIQUID WATER CONTENT to
be expected in STRATIFORM ICING CLOUDs as represented in Figures 1 through 3 of Appendix C of
14 CFR Parts 25 and 29.

CONTROL, AUTOMATIC: See AUTOMATIC CONTROL.

CRITICAL ICING CONDITION(S): Aircraft ICE protection meteorological and flight condition typically
used as the ICE PROTECTION SYSTEM design point(s) (AIR1168/4).

CUMULIFORM: (1) Descriptor of CUMULUS family clouds, the principal characteristic of which is
vertical development in the form of rising mounds, domes or towers (FAAIH, GM). (2) Cloud with the
bulging appearance of a cumulus. When such clouds, arranged in lines and joined by a common
base, possess protuberances giving them a turreted appearance, they are classed in the species
castellanus (a type of cloud). When they constitute elements separated into tufts, they are classed in
the species floccus (also a type of cloud) (WMO).

CUMULIFORM CLOUDS: A cloud species characterized by vertical development with dome-shaped
tops and separated by clear spaces (FAAIH).

CUMULONIMBUS (CB): (1) CUMULIFORM CLOUD type with extreme vertical development
occurring as individual cells or as a broad band with only individual tops discernable. Thunderstorm
cloud. May have dense boiling "cauliflower" top or dense CIRRUS "anvil" top. Bases 1000 to 5000 ft
solid growth to 30,000 ft normal, 70,000 ft extreme. HAIL, severe turbulence, airframe and powerplant
icing (FAAIH). (2) A principal cloud type, exceptionally dense and vertically developed, occurring
either as isolated clouds or as a line or wall of clouds with separated upper portions (GM). (3) Heavy
and dense cloud, with a considerable vertical extent, in the form of a mountain or huge towers. At least
part of its upper portion is usually smooth, or fibrous or striated, and nearly always flattened; this part
often spreads out in the shape of an anvil or a vast plume. Under the base of this cloud, which is often
very dark, there are frequently low, ragged clouds, either merged with it or not, and precipitation
sometimes in the form of virga (WMO).
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4. (Continued):

CUMULUS (CU): (1) CUMULIFORM CLOUD in the form of individual detailed elements which have
flat bases and dome-shaped tops. Humilis-type have little vertical development or turbulence and no
significant icing and are called fair-weather cumulus. Congestus-type shows towering vertical
development with billowing cauliflower tops. Produces showers, strong turbulence and clear icing.
Bases 1000 to 3000 ft, tops 15,000 to 20,000 ft (FAAIH). (2) A principal cloud type in the form of
individual, detached elements that are generally dense and possess sharp nonfibrous outlines (GM).
(3) Detached cloud generally dense and with sharp outlines, developing vertically in the form of rising
mounds, domes or towers, of which the bulging upper part is often like a cauliflower. The sunlit parts
are mostly brilliant white and the base is relatively dark and nearly horizontal. Sometimes cumulus
clouds are ragged (WMO).

DATUM TEMPERATURE: (1) The temperature of an unheated surface in an icing environment
(FAAIH). (2) Wet air boundary layer temperature for a body traversing a cloud containing free moisture
(ADS-4).

DEFOG: Removal of moisture after it is condensed, usually on a transparent area. (This term may, in
common usage, also include the prevention of moisture formation or be used to designate both
functions, but this is not technically correct. Prevention of moisture would be anti fog.) (ARP147)

DEICE OR DEICING: (1) The removal of ICE accumulation from a surface (AS5498). (2) Removal or
the process of removal of an ICE ACCRETION after it has formed on a surface (ARP147). (3)
Removal of ice that has formed on aircraft surfaces (FAAIH). (See ANTI-ICE for prevention of ice
formation.) (4) The periodic SHEDDING, either by mechanical or thermal means, of ice accretions by
destroying the bond between the ice and the protected surface (AIR1168/4). (5) The removal of ice
that has formed on airframe surfaces (ADS-4).

DEMISTER: A term used in Europe with the same meaning as DEFOG (ARP147).
DESIGN TEMPERATURE: The temperature on which the design of a system is based (ARP147).

DEW POINT TEMPERATURE: (1) The saturation temperature for a particular partial pressure of
water vapor or other fluid. The temperature at which the vapor begins to condense when it is cooled at
constant pressure (ARP147). (2) The temperature to which a given air parcel must be cooled at
constant pressure and constant water vapor content in order for saturation to occur (GM). (3)
Temperature to which a volume of air must be cooled at constant pressure and constant moisture in
order to reach saturation; any further cooling causes condensation (WMO). Also known as dew point.

DIELECTRIC: An insulator or non-conducting electrical medium (FAAIH).
DRIZZLE: (1) Very small, numerous, and uniformly distributed water drops that may appear to float
while following air currents. Unlike fog droplets, drizzle falls to the ground (GM). (2) Fairly uniform

precipitation in very fine drops of water (diameter less than 0.5 mm) very close to one another, falling
from a cloud (WMO).
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4. (Continued):

DRIZZLE DROP: A drop of water of diameter 0.2 to 0.5 mm falling usually (but not always) from low
stratus or stratocumulus cloud (GM). (Note that this definition is inconsistent with the GM definition
given for drizzle. The reader is cautioned that the use of any one definition could cause confusion.)

DROPLET REYNOLDS NUMBER: The REYNOLDS NUMBER of a droplet in the air stream, usually
based on the droplet diameter and the freestream velocity (ADS-4).

DROPLET TRAJECTORY: (1) The path of a water droplet with respect to an airfoil (ADS-4). (2) The
path of the water droplet through the freestream toward, onto, and around the surface of interest
(AIR1667). (3) The path of a water droplet with respect to a surface.

DRY ADIABAT: A line of constant potential temperature on a thermodynamic diagram. Same as
adiabat (GM).

DRY ADIABATIC LAPSE RATE: (1) The rate of decrease of temperature with height of a parcel of dry
air lifted adiabatically through an atmosphere in hydrostatic equilibrium (FAAIH). (2) A process lapse
rate of temperature, the rate of decrease of temperature with height of a parcel of dry air lifted by a
reversible ADIABATIC PROCESS through an atmosphere in hydrostatic equilibrium (GM). (3)
Adiabatic lapse rate (about 1 °C/100 m) of dry air and also, approximately of moist unsaturated air
(WMO).

DRY AIR RATED TEMPERATURE: Dry air rated temperature is defined as the temperature achieved
by reducing the pressure at constant enthalpy until all the free moisture has been evaporated. If there
is no free moisture present, the dry air rated temperature is equal to the AMBIENT TEMPERATURE.
Dry air rated temperature can be calculated or determined from a psychrometric chart for various
pressures. Equivalent air temperature which would be obtained if all free water is evaporated
(ARP147).

DRY AIR TESTING: INFLIGHT tests performed to evaluate and calibrate a thermal model (that
simulates any ICE protection thermal system), by measuring temperatures in the protected surface in
flight at dry atmosphere conditions (basically out of visible moisture) and comparing those
temperatures with the predicted temperatures for same condition (dry atmosphere, static air
temperature, total air temperature, Mach No., and thermal system boundary conditions). Several
conditions of altitude are performed to monitor the influence of external air temperature, and for a
given altitude, different air speeds are tested to evaluate the influence of REYNOLDS NUMBER and
angle of attack over the ice protection system. Every different air speed tested is kept constant until
the recorded temperatures are stabilized, simulating a STEADY STATE analysis. It is then possible to
extrapolate the data and cover practically all of the icing envelope.

DRY BULB TEMPERATURE: The STATIC TEMPERATURE of an air-water vapor mixture (ARP147).
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4. (Continued):

DYNAMIC PRESSURE: (1) The maximum STATIC PRESSURE increase developed by the
momentum of a fluid stream when its velocity is reduced to zero. (1/2 pV2, where g is density and V is
velocity) (ARP147). (2) In engineering fluid mechanics, the kinetic energy, (1/2)pV4, of the fluid, where
p is the density and V is the speed (GM).

DYNAMIC TEMPERATURE: The difference between the TOTAL TEMPERATURE and the STATIC
TEMPERATURE of a stream of compressible fluid (ARP147).

EDDY CURRENT: Current induced in the body of a conducting mass by any variation in the magnetic
FLUX surrounding the mass (FAAIH).

EFFECTIVE TEMPERATURE: (1) An arbitrary index which combines into a single value the effect of
air temperature, humidity, and air movement on the sensation of warmness or coldness felt by the
human body. The numerical value is that of still saturated air which will induce the identical sensation
(ARP147). (2) The temperature at which motionless saturated air would induce, in a sedentary worker
wearing ordinary indoor clothing, the same sensation of comfort as that induced by the actual
conditions of temperature, humidity, and air movement. With respect to radiation, the blackbody
temperature that would yield the same amount of radiation as that emitted (GM).

ELASTOMERIC: Any substance having the properties of rubber (FAAIH).

ELECTROMAGNETIC INTERFERENCE: The field of influence produced around a conductor by the
current flowing through it which contributes to a degradation in performance of an electronic receiver.
Also called electrical noise, radio interference, and radio-frequency interference (FAAIH).

ELECTROTHERMAL: Electrical-resistance-generated heat used to evaporate impinging cloud
droplets or melt an ICE ACCRETION.

EJECTOR: (1) A device that uses a high velocity fluid stream (called primary jet) to induce ambient
fluid (secondary) flow. The DYNAMIC PRESSURE of the mixed flow is converted to a TOTAL
PRESSURE in a diffuser. An ejector designed to optimize secondary/primary flow ratio is called an
aspirator. An ejector designed to optimize output/secondary fluid pressure is called a jet pump.
Although sometimes used for flow mixing in pneumatic systems, the primary use of an ejector in
aircraft ECS is to supply cooling air for heat exchangers on the ground or in low speed or vertical flight.
Normally ECS heat exchangers use ram air in flight as a cooling air source heat sink. (Military aircraft
may also use fuel or an intermediate heat transport fluid.) When ram air is no longer available or is
inadequate, an ejector is used to “pump” outside ambient airflow through the cooling side of the heat
exchanger. Although there are a number of different ejector designs, the simplest form is to supply a
high pressure bleed source through nozzle(s) located downstream of a heat exchanger. The high
velocity airflow through the nozzle(s) draws (pumps) ambient airflow from upstream of the nozzle(s)
and through the heat exchanger, where it is used as the heat sink (ARP147). (2) An ejector system is
a common approach to hot air leading edge ICE protection.
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