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1. Helicopter and engine designers recognize that turbine engine governor-
rotor system compatibility problems may exist. This problem is felt to
be of mutual concern to both parties, and to be due to the introduction
of automatic rotor speed governing.

2. The major compatibility problem is one of resonance, which can lead to

instabitityeat—ornear—resonsntfrequeney

a. Thiis resonance is not apparent in reciprocating or/turHoprop open
lopp control systems.
b. Thiis resonance is apparent in shaft turbine closed loop control
sygtems.

3. The ecrfitical dynamic parameters appear to bed

a, hellicopter damping characteristics
b, hellicopter component stiffness (rotor, shaft, gears, etfc.)
c. hellicopter rotor inertia 4
"d. engine power train inertia .
e. . engine dynamic characteristicg (time lags, transport phenomena, damping,
engine operating limits, etcs)
f. engine governor dynamic characteristics (response time, damping,
static gain) -
g. hellicopter lag hinge spring constant
h. lag hinge damper characteristics
i. hellicopter rotorsresponse requirements

L. To more effectively achieve satisfactory helicopter-engine |system opera-
tionall charactéristics, the following procedures are recommended:

a.. Phlase I - Engine Design and Development

1.| “Engine designer to conduct preliminary studies in ddvance of
firm applications to provide greatest universality and
adaptability in recognition of potential compatibility problems.

2. Engine designer to design and develop a basic governor in light
of Ttem L.a.l above.

3. Engine designer to determine parameter range and transfer functions
of the engine and its controls.

i, Engine designer may-supplement engine model specifications with
information determined in Item 4.a.3 above, when required.
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b. Phase IT -~ Engine Application - Preliminary Helicopter Design

1. Helicopter designer to supply estimated rotor system dynamlc
characteristics during design stage. (A typical form is spring-
inertia diagram. See Figure 1.

2. Both]
coord
3. Both]l
metho

¢. Phase I

nelicopter and engine designers to carry out studies:land
inate results.

nelicopter and engine designers to determine.the posdgible
is for correcting problems as indicated.,

~ Helicopter Development

1. Helie
Ttem

2. Helic

3. Helic
in co

he Helic

In order to a
practice, the
specification
shall include
recommended 1)

opter designer to decide which of the solutions in
b3 is to be implemented and negotiate accordingly.,

bpter designer to coordinate dynamic revisions requined,

ppter designer to establish compatibility test requinements
nsultation with the engine designer,

ppter designer to run official demonstration,

peomplish effeetively the objectives of the recommended
eventual recognition of all the foregoing, and consgquent
action will. be required by the cognizant agency. This
methods ©f data presentation, In addition, it is
nat thelgompatibility requirements of turboprop and shaft

turbine engings be properly differentiated by the,cognlzant agenciles

in their spec

L fications,

NOTE: Although not officially part of this ARP it is recommended that
a study be implemented to determine the feasibility of defining
parametric limits for use as possible standards in establishing
a compatibility specification,
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