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1.  PURPOSE.  This handbook bulletin provides information concerning actions to be taken by flightcrews to cross-check engine parameters during cold weather operations, and possible engine sensor blockage during takeoff.  This bulletin revises and updates Air Carrier Operations Bulletin (ACOB) 7-82-2.  ACOB 7-82-2 is rescinded upon receipt of this bulletin.





2.  BACKGROUND.





  A.  An accident and a series of takeoff incidents, indicate that there may be a lack of understanding concerning the proper use of engine anti-ice equipment during cold, or adverse weather conditions.  Most reports involve the operation of JT8D engines, though the basic principles may apply to many other types of turbojet engines found in use today.





  B.  Considerable information concerning the use of engine 


anti-ice systems has been published in recent years, but operational incidents continue.  For example there have been reported incidents of rejected takeoffs because “Exhaust Pressure Ratio (EPR) indications failed to reach takeoff value,” or because of “a loss of engine power” during the takeoff roll.  In one accident, evidence indicates that the selected takeoff EPR value may have been indicated, when in fact a much lower thrust value was being produced during takeoff and climb.





3.  DISCUSSION.  As a result of reviews conducted following various incidents, it appears that there is uncertainty as to when to use engine anti-ice systems during ground operations.  References to temperature/dew-point relationship, restrictions to visibility due to precipitation, effects of “wet” snow versus “dry” snow, and other factors have tended to obscure the basic need for engine anti-ice.  For example, under some atmospheric conditions, “dry” snow may become “wet” due to; temperature changes induced by operation in close proximity to other aircraft or equipment, warm aircraft surfaces, or the presence of glycol.  One aircraft manufacturer makes the following specific statement in the operations manual for one aircraft model: “if operating from snow covered runways, engine anti-ice should be on during taxi and takeoff.”  When queried about this statement, the manufacturer advised that crews are trained to follow this procedure regardless of how good the ceiling or visibility may appear (e.g., even if the sun is shining and no precipitation is present).  There is some doubt, however as to whether crews are actually following this practice even when snow is blowing on the surface, or when snow is being blown up by reverse thrust or by another aircraft’s jet blast.





  A.  Tests and analyses of the JT8D jet engine have revealed certain operational characteristics which should be understood by flightcrews when operating in known or potential icing conditions.  For example, at ground idle settings the bleed airflow and heat may not be sufficient to de-ice the engine inlets.  Consideration should be given to increasing the power on the engines at specified intervals, prior to takeoff, in order to avoid the occurrence described below.  Also, the blocking or clogging of an engine inlet EPR probe, commonly referred to as Pt2, may create erroneous thrust indications well above that actually being developed, particularly at higher thrust settings.  This blocking or clogging may occur while taxing in precipitation, as a result of the ingestion of snow or other debris which has been dislodged from the taxiway or runway surfaces by a preceding aircraft, or because reverse thrust has been used during ground maneuvers.  As a consequence, one of two occurrences may be observed.





    (1)  With engine anti-ice OFF, the predetermined target thrust level may be indicated on EPR gages, but Pt2 probe blockage or icing may cause available thrust to be lower resulting in slow aircraft acceleration, takeoff runs substantially extended and climb gradients unusually shallow, with obstruction clearance requirements being compromised.





    (2)  If anti-ice is ON, but insufficient power has been used to provide adequate heat to the Pt2 probes for proper deicing, initial thrust settings may appear to decrease once the takeoff roll has  begun, as increasing bleed air temperatures melt snow, or ice  blockage of the Pt2 sensor inlet.  As the probes become unblocked,  artificially high EPR reading may decrease to actual values. 





  B.  An additional matter of interest is the desirability of cross-checking engine parameters other than EPR and exhaust gas temperature (EGT) during takeoff, since they provide direct and immediate confirmation of normal or abnormal engine performance once the thrust levers have been positioned.  Although parameters for RPM of low-pressure compressor (N1), RPM of high-pressure compressor (N2), and fuel flow may vary dependent upon field elevation and ambient conditions, rotor speeds and fuel flow rates tend to fall within a narrow range at any takeoff thrust level.  Use of these parameters may be invaluable in detecting abnormal EPR indications that may result from Pt2 probe icing or blockage.





4.  ACTION.  All part 121 and 135 Principal Operations Inspectors (POI) shall:





  A.  Review their assigned operator’s flightcrew training program to ensure that adequate emphasis is placed upon use of engine 


anti-ice, both on the ground and in flight, when engine icing potential exists.  Abnormal engine instrument indications, such as; engine pressure ratio (EPR), Fuel flow, or compressor speeds (N1)/(N2) should be addressed, with crews instructed on the use of engine heat whenever any doubt exists as to its possible need.





  B.  Review the adequacy of their operator’s procedures to allow flightcrews to cross-check engine parameters during takeoff with provided data.  This cross-check may include such items as fuel flow or compressor speeds (N1)/(N2) being compared with thrust setting or EPR commanded.





  C.  Ensure that crews are trained to recognize abnormal engine indications, even when they are symmetric (e.g., all engines are indicating the abnormal value), and be instructed as to what actions are to be taken when such indications occur.





  D.  Ensure that takeoff data cards are modified to include a ready reference to cross-check an additional engine parameter with EPR such as, fuel flow, N1 or N2 during takeoff.





  E.  Review the operator’s policies concerning flight leg assignment and the division of crew duties during critical phases of flight when environmental conditions are marginal.  In addition, special consideration should be given to line flying experience and background qualifications in determining when the pilot-in-command (PIC) may delegate control of the aircraft, and under what adverse weather conditions control of the aircraft should be accomplished by the PIC.





5.  PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS) TRACKING.  Principal Operations Inspectors shall make a PTRS entry to record the actions directed by this bulletin for each of their operators as outlined in HBAT 94-08.  The PTRS entry shall be listed as activity code 1381 and the “national use” field entry shall be HBAT9831.  Principal Operations Inspectors shall use the comments section to record and explain the actions taken in response to this bulletin.  Actions required by this bulletin shall be completed and PTRS closed within 120 days of receipt.





6.  INQUIRIES.  This bulletin was developed by AFS-200.  Please address any comments or questions to AFS-220, Ted Perry, 


202-267-3755.





7.  LOCATION.  This bulletin will remain in effect until it is incorporated into FAA Order 8400.10, Air Transportation Operations Inspector’s Handbook, volume 4, chapter 3, section 5, 


paragraph 1028.  Until the new material is incorporated, inspectors should make written reference to this bulletin in the margin of the appropriate section.














Gary Davis


Acting Manager, Air Transportation Division
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