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Preface

This Instrument Flying Handbook is designed for use by instrument flight instructors and pilots preparing for instrument
rating tests. Instructors may find this handbook a valuable training aid as it includes basic reference material for knowledge
testing and instrument flight training. Other Federal Aviation Administration (FAA) publications should be consulted for
more detailed information on related topics.

This handbook conforms to pilot training and certification concepts established by the FAA. There are different ways of
teaching, as well as performing, flight procedures and maneuvers and many variations in the explanations of aerodynamic
theories and principles. This handbook adopts selected methods and concepts for instrument flying. The discussion and
explanations reflect the most commonly used practices and principles. Occasionally the word “must” or similar language
is used where the desired action is deemed critical. The use of such language is not intended to add to, interpret, or relieve
a duty imposed by Title 14 of the Code of Federal Regulations (14 CFR).

All of the aeronautical knowledge and skills required to operate in instrument meteorological conditions (IMC) are detailed.
Chapters are dedicated to human and aerodynamic factors affecting instrument flight, the flight instruments, attitude instrument
flying for airplanes, basic flight maneuvers used in IMC, attitude instrument flying for helicopters, navigation systems, the
National Airspace System (NAS), the air traffic control (ATC) system, instrument flight rules (IFR) flight procedures, and
IFR emergencies. Clearance shorthand and an integrated instrument lesson guide are also included.

This handbook supersedes FAA-H-8081-15A, Instrument Flying Handbook, dated 2007.

This handbook may be purchased from the Superintendent of Documents, United States Government Printing Office (GPO),
Washington, DC 20402-9325, or from GPO's website.

http://bookstore.gpo.gov
This handbook is also available for download, in PDF format, from the Regulatory Support Division’s (AFS-600) website.
http://www faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs600

This handbook is published by the United States Department of Transportation, Federal Aviation Administration, Airman
Testing Standards Branch, AFS-630, P.O. Box 25082, Oklahoma City, OK 73125.

Comments regarding this publication should be sent, in email form, to the following address.

AFS630comments @faa.gov
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Figure 11-8. Vacuum failure.
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system’s vacuum/pressure gauge. This can be a hazardous
situation with the potential to lead the unsuspecting pilot into
a dangerous unusual attitude that would require a partial panel
recovery. It is important that pilots practice instrument flight
without reference to the attitude and heading indicators in
preparation for such a failure.

Pitot/Static System Failure

A pitot or static system failure can also cause erratic and
unreliable instrument indications. When a static system
problem occurs, it affects the ASI, altimeter, and the VSI.
In most aircraft, provisions have been made for the pilot to
select an alternate static source. Check the POH/AFM for
the location and operation of the alternate static source. In
the absence of an alternate static source, in an unpressurized
aircraft, the pilot could break the glass on the VSI. The VSI
is not required for instrument flight, and breaking the glass
provides the altimeter and the AST a source of static pressure.
This procedure could cause additional instrument errors.

Communication/Navigation System
Malfunction

Avionics equipment has become very reliable, and the
likelihood of a complete communications failure is remote.
However, each IFR flight should be planned and executed in
anticipation of a two-way radio failure. At any given point
during a flight, the pilot must know exactly what route to fly,
what altitude to fly, and when to continue beyond a clearance
limit. Title 14 of the Code of Federal Regulations (14 CFR)
part 91 describes the procedures to be followed in case of a
two-way radio communications failure. If operating in VFR
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conditions at the time of the failure, the pilot should continue
the flight under VFR and land as soon as practicable. If the
failure occurs in IFR conditions, or if VFR conditions cannot
be maintained, the pilot must continue the flight:

1. Along the route assigned in the last ATC clearance
received;

2. If being radar vectored, by the direct route from the
point of radio failure to the fix, route, or airway specified
in the vector clearance;

3. In the absence of an assigned route, by the route
that ATC has advised may be expected in a further
clearance; or

4. Inthe absence of an assigned route or a route that ATC
has advised may be expected in a further clearance,
by the route filed in the flight plan.

The pilot should maintain the highest of the following
altitudes or flight levels for the route segment being flown:

1. The altitude or flight level assigned in the last ATC
clearance received;

2. The minimum altitude (converted, if appropriate, to
minimum flight level as prescribed in 14 CFR, part
91 for IFR operations); or

3. The altitude or flight level ATC has advised may be
expected in a further clearance.

In addition to route and altitude, the pilot must also plan the
progress of the flight to leave the clearance limit.



1. When the clearance limit is a fix from which an
approach begins, commence descent or descent
and approach as close as possible to the expect-
further-clearance time if one has been received. If an
expect-further-clearance time has not been received,
commence descent or descent and approach as close as
possible to the estimated time of arrival as calculated
from the filed or amended (with ATC) estimated time
en route.

2. If the clearance limit is not a fix from which an
approach begins, leave the clearance limit at the
expect-further-clearance time if one has been received.
If no expect-further-clearance time has been received,
leave the clearance limit upon arrival over it, and
proceed to a fix from which an approach begins and
commence descent or descent and approach as close as
possible to the estimated time of arrival as calculated
from the filed or amended (with ATC) estimated time
en route. [Figure 11-8]

While following these procedures, set the transponder to
code 7600, and use all means possible to reestablish two-way
radio communication with ATC. This includes monitoring
navigational aids (NAVAIDs), attempting radio contact with
other aircraft, and attempting contact with a nearby flight
service station (FSS).
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GPS Nearest Airport Function

Procedures for accessing the nearest airport information vary
by the type of display installed in an aircraft. Pilots can obtain
information relative to the nearest airport by using the PFD,
multi-function display (MFD), or the nearest function on the
GPS receiver. The following examples are based on a popular
system. Pilots should become familiar with the operational
characteristics of the equipment to be used.

Nearest Airports Using the PFD

With the advancements in electronic databases, diverting to
alternate airports has become easier. Simply by pressing a soft
key on the PFD, pilots can access information for up to 25 of
the nearest airports that meet the criteria set in the systems
configuration page. [Figure 11-9] Pilots are able to specify
what airports are acceptable for their aircraft requirements
based on landing surface and length of runway.

When the text box opens, the flashing cursor is located over
the nearest airport that meets the criteria set in the auxiliary
setup page as shown in Figure 11-10. Scrolling through the
25 airports is accomplished by turning the outer FMS knob,
which is located on the lower right corner of the display
screen. Turning the FMS knob clockwise moves the blinking
cursor to the next closest airport. By continuing to turn the
knob, the pilot is able to scroll through all 25 nearest airports.
Each airport box contains the information illustrated in
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Figure 11-9. The default soft key menu that is displayed on the PFD contains a “NRST” (Nearest Airport) soft key. Pressing this soft

key opens a text box that displays the nearest 25 airports.



