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Methods of Achieving Electromagnetic Compatibility of Gas
Turbine Engine Accessories, for Self-Propelled Vehicles

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

This SAE Aerospace Information Report (AIR) is a descriptioniof'methods to be employed to achieve
Electromagnetid Compatibility (EMC) of gas turbine engine actessories. Its primary| objectives are to
aid those system designers of gas turbine assemblies wh@“are employing commercial accessories,
which are not alivays EMC designed, and to outline methods of achieving EMC empgloying readily
available test ingtrumentation.

1.1 Electromagnetic Compatibility (EMC) as defined for this AIR is the ability of all engihe accessories to
perform within|their specified capabilities when subjected to an electromagnetic efvironment
generated by adjacent engine accessaries.
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2. (Continued):
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3. EMC CLASSIFICATION OF ACCESSORIES:

3.1 Classification of Emission Accessories:

3.1.1 An emission accessory is one which will either conduct or radiate electromagnetic energy to an
external medium. The conducted emission may be present on the accessories power lines or on
its interconnecting control and signal lines. If levels of conducted emission are present, these lines
can become radiators to nearby lines and accessories by either magnetic or electrostatic coupling.

3.1.2

3.1.3

Any accessd
respect to tirj
accessory.

Example of s
solenoids, ig

3.2 Classification

3.2.1

3.2.2

A susceptibl
exposed to g
performance

Examples of
and vibratior
employing s
items as fue
sequencing

3.3 Dual Classificd

3.31

3.3.2

The above c
emission or

ry, where energy is released in the form of a rate of change of cunre
ne into its input and output impedances, should be considered<a prg

uch engine accessaries are switches (both mechanicaband solid st
hition systems and power control circuits.

pf Susceptible Accessories:

b accessory is one which will deviate framits accepted performance
level of either conducted or radiatedselectromagnetic energy. This
is of such a nature as to adversely.affect the function of the access

such susceptible engine accessories are low level circuits employe
monitoring, amplifiers, especially if their input or output impedance i
plid state and integrated'circuit components. These circuits can enc
control and injectiorni.components, speed sensors, governors, and &
hnd multiplexing components.

ptions:

assifications of accessories are, at times, not always clearly delineg
susceptible accessories, as some can be classed as both.

nt or voltage with
bable emission

hte), relays,

parameters when
deviation in

Dry.

d in temperature
5 high and circuits
ompass such
iutomatic

ted as either

For example, @ CONVerter circuit may emit electromagnetic energy and in wrn be caused to deviate
from its performance specifications by induced electromagnetic energy.

4. ANALYTICAL APPROACH TO SYSTEM EMC:

4.1 Charting:

4.1.1 The complete turbine engine accessory system should be charted similar to that shown in Figure 1.
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FIGURE 1 - Typical Turbine Engine Accessories and Their

Predominant EMC Classification
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4.1.2 Separating the more clearly defined emission and susceptible accessories in this chart form
assists the system designer in the following areas with respect to electromagnetic interference

(EMI):
a. Define those interconnecting power and/or control signal lines that are either emitters or
receivers of EMI.

b. Define those accessory housings that, if not properly shielded, may emit or receive EMI.

c. Serve as

wiring to|reduce EMI influences on the overall system.

d. Serve ag

at a minimum cost.

4.2 Mathematical:

4.2.1 A study of bq
accessories,

estimates of [EMI levels derived. The frequency spectrum of any pulse can be de
waveforms y employing Fourier analysis.

4.2.2 A knowledgs

a study of the susceptible accessories:will allow the designer to develop reasong
and limits to japply to suspected susceptible accessories.

4.3 Empirical:

4.3.1 This AIR takes into account'the possibility that EMI measuring equipment may n

available to
probes, mag

30 MHz are fvailable. EMC problems above 30 MHz can exist, but if adequate g

30 MHz is ad

a guide as to future wiring layouts to achieve maximum separationhgf accessories and

a guide as to the application of a minimum number of filtérs to achieve system EMC

th current and voltage waveforms from thase items classified as enpission

with respect to level, risetime, falltime and duty cycle, can be perfo

of the frequency spectrum and’levels from the emission accessorig

he designet. It does assume that items such as oscilloscopes, voltg
etic pickup loops, and signal generators capable of a frequency re

med with rough
ined in sinusoidal

s when applied to
ible test methods

pt be readily

ige and current
sponse of at least
uppression below
nimized.

complished, high frequency problems in many cases will also be m

4.4 Emission Stud

ies:

4.4.1 Photographs of voltage and current waveforms employing oscillographic techniques should be
performed on all lines entering or leaving a suspected emission accessory.

4.4.2 In order to perform a mathematical study of these waveforms, care in obtaining rise and fall times
of pulses should be exercised. The complete risetime of the measuring system, including probes
and oscilloscope plug-ins, should be calculated to prevent errors in risetime measurements. (The
total risetime capability of any measuring system is equal to the square root of the sum of the
squares of each measuring component’s risetime). Figure 2 shows typical engine accessory
waveforms and a simplified method of calculation to determine EMI magnitudes in the frequency

domain.
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FIGURE 2
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