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Helicopter Turbine Engine Wash

RATIONALE
AIR4416 has been reaffirmed to comply with the SAE Five-Year Review policy.
1. SCOPE:

Engines subject to dust, industrial pollution, saltwater contamination or other chemically laden
atmosphere (including pesticides and herbicides) lose performance due to deposits of
contaminants on surfaces in the air/gas flow path. Engine wash and engine rinse procedures are
utilized to restore turbine engine performance. These procedures are generated by the engine
manufacturer and are included in the Engine Maintenance/Service Manuals. For most turbine
engines these procedures are similar in concept and practice; however, application details, choice
of solvents and many other service features can vary from engine manufacturer to engine
manufacturer and may even vary within the range of engine models produced by any manufacturer.
The intent of this SAE Aerospace Information Report (AIR) is to outline the general nature,
considerations, and background of engine wash and engine rinse and is directed towards the
needs of the entry level engineer, service engineer, and those involved in the general maintenance
of installed turbine engines.

2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this specification to the extent specified herein. The
latest issue of SAE publications shall apply.

2.1.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-
0001.

ARP1862 Cleaning Efficiency of Turbine Engine Gas Path Cleaners, Laboratory Test
Method
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2.1.2 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building
4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

MIL-C-85704 Military Specification, Cleaning Compound, Turbine Engine Gas Path
2.2 Definitions:

2.2.1 ENGINE WASH: The procedure for cleaning the compressor, inlet guide vanes, etc. in which
water and solvent additives are introduced into the engine inlet.

2.2.2 ENGINE RINSE: The procedure which follows engine washing in order to remove the engine
wash solvent from the engine internals, or for engine washing when water soluble contaminants
only are present within the engine.

3. CONTAMINANTS AND ENGINE PERFORMANCE:
3.1 Deposits in the Flow Path:

Contaminants in the air/gas flow path produce erosion of compressor and diffuser surfaces and
deposits on the compressor and turbine airfoils. The result is flow and efficiency decreases due
to flow disturbances and changes in aerodynamics which cause the engine to lose power and/or
increase fuel consumption. In addition, fine dust particles may clog cooling passages within the
turbine section, eventually elevating engine metal temperatures and creating premature failure.

3.2 Restoration of Performance:

If the performance loss is caused by contaminant deposits rather than erosion, then performance
can be restored when these deposits are removed. Engine wash/rinse procedures are effective
in reducing/removing these deposits. Engine manufacturer's maintenance/service manuals
describe acceptable wash and rinse sclutions and recommend wash/rinse intervals. It is
emphasized that the recommended frequency of the wash procedures should be strictly observed
(unless local conditions dictate an increased frequency) in order to avoid a condition of engine
dirtiness beyond which it is impossible to restore performance by engine wash.

NOTE: 1. Inthe past, a walnut shell wash of the engine was sometimes used to abrasively
remove a buildup of deposits on the compressor blades. This was done if a
water/solvent type wash was not effective in restoring engine performance. Again,
it is emphasized that the engine manufacturer's approved wash procedures should

be observed.

2. In desert/volcanic environments, special disassembly and wash procedures may be
required. These procedures may involve the use of special fixtures and equipment
to remove particulate and impacted material from hot section surfaces and cooling
air passages.
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4. GENERATION OF ENGINE WASH PROCEDURES:
4.1 Test Cell:

It is customary for the engine manufacturer to establish engine wash procedures by iterative
process in the test cell. During this process, flow distribution, nozzle sizes, length of time of
wash, washing intervals, and all features pertaining to engine wash are established. Engine
wash is thus a customized feature for each engine model.

4.1.1 Single Wash Versus Double Wash: During the exercise of establishing engine wash
procedures, serious consideration has to be given to any benefits that may be derived for short
duration double washes, as opposed to longer single washes.

4.1.2 Choice of Solvents: It is imperative that safe solvents be used for washing from the standpoint
of personnel and environmental safety and to prevent engine/airframe damage. An extensive
range of proprietary solvents are commercially available for engine cleaning. In order to
establish engine/solvent compatibility, extensive testing with the solvent is usually undertaken
by the engine manufacturer, which by virtue of test cost limitations results in a limited range of
recommended solvents for any specific engine.

4.1.3 Certification Testing: During certification testing of the engine/aircraft, satisfactory performance
of the engine washing procedures should be evaluated to ensure that the system is functional
over the engine washing temperature range and should include icing conditions for those
engines with built in spray rings.

4.1.4 Intervals Between Engine Wash: The main factor in determining intervals between engine
washes is the environment to which the engine is exposed. For instance, it is routine U.S. Navy
practice, when on sea duty, to perform an engine wash at the end of each day of aircraft use.
In establishing a basis for routine engine washes, consideration has to be given to the concern
that too long an interval between washes can result in baked on deposits.

5. EQUIPMENT:
5.1 Engine Wash/Rinse Equipment:

5.1.1 Spray Rings: The equipment required for engine wash or rinsing depends on the design of the
engine inlet and the engine manufacturer’'s requirements for engine wash.

Some engines have built in spray rings at or near the forward face of the engine with a
threaded connection provided for use with operator supplied engine wash ground equipment.
Other engines require hand held spray rings or wands for the introduction of the engine wash or
rinse solutions into the engine inlet. This equipment is available either from the engine
manufacturer, commercial vendor, or other engine manufacturer defined sources.
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