@ A = The Engineering Society REV.

oAr
For Advancing Mobilit e ARP1217
b~ TS g vy  AEROSPACE A

Land Sea Air and Space
INTERNATIONAL RECOMMENDED suod 1979.05
400 Commonwealth Drive, Warrendale, PA 15096-0001 )
' ' Reaffirmed 1989-05
PRACTI CE Revised 1997-05
Submitted for recognition as an American National Standard Superseding ARP1217

Instrumentation Requirements for Turboshaft
Engine Performance Measurements

FOREWORD
Changes in this revision are format/editorial only.

1. SCOPE:
This SAE Aerogpace Recommended Practice (ARP) defines the:measurement parameters that may
be used by a pilot or operator to monitor the thermodynamig-health of a turboshaft epgine in a
helicopter and the measurement system accuracies desjred.

2. REFERENCES
There are no referenced publications specified herein.

3. DEFINITIONS:

3.1 Condition Monitoring:

Engine conditjon monitoring.involves the observation of various measured parameters to detect
changes with pperating time for a given operating condition.

3.2 Diagnostics:

Proper interpretation of the monitored parameters allows the observer to determing the health of the
engine. If changes in the parameters have not taken place, operation can be continued. However, if
a change is noted, the cause can be diagnosed and appropriate action taken.
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4. DISCUSSION:

During the past few years, interest has grown in the concept of "on-condition" maintenance, which

permits the removal of an engine when a monitoring device such as a chip detector or vibration sensor
indicates that the engine requires maintenance action. Similarly, if the performance of an engine and
its components can be monitored, the engine need not be removed from the helicopter for overhaul at
a pre-determined time between overhaul (TBO), but only if engine performance deterioration exceeds

specified limits.
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It should be understood that the above parameters can be used to monitor the condition of the full
compressor and gas generator turbine consisting of either a single or dual rotor. In the majority of
cases, isolating the fault to the compressor section or to the gas generator turbine section is sufficient
to prescribe maintenance action.
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5. RECOMMENDATIONS:

5.1

5.2

5.3

54

55

Depending on the maintenance philosophy of a particular installation, some or all of the parameters
listed in paragraph 4 might be utilized. The final choice of the parameters and the condition monitoring
and diagnostic procedures to be employed should be performed in accordance with methods
described in the installation manual or in accordance with methods agreed by the user with the
helicopter manufacturer. As a minimum, provisions should be made for the pilot or operator to monitor
T4, P14, Ng, No, T4 5, and torque. With this in mind, the following are recommended accuracies and

repeatabilities of the measurement systems:
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Where power turbine speed and output torque are used to determine power, the accuracy of power
determination will vary directly with the accuracy of power turbine speed measurement. The present
accuracy is +.25% and repeatability is +.1% and are acceptable and required above 80% scale.

Compressor Discharge Temperature (T3):

In conjunction with other parameters for a given operating condition, T3 is used to assess changes in
overall compressor efficiency and flow capacity. The present accuracy is 5 °C. An accuracy of
+3 °Cis desired. The present repeatability is +3 °C, but £1 °C is desired. Accuracy and repeatability

are required o

ver the full scale.
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