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This memorandum describes additional guidance to supplement the section of Advisory Circular (AC) 23-16 addressing §23.959.  This guidance describes additional tests that should be performed when the fuel system design is susceptible to uncovering the fuel pickup in sideslips, such as those that lack tank baffles and/or collector cans.  For example, in one airplane with a susceptible fuel system, the engine experienced fuel starvation in prolonged full deflection rudder slips with the tank three-quarters full.  Other fuel system design features could have similar unintended consequences.

Determination of Unusable Fuel

To determine the critical flight conditions appropriate to the design, consider all possible flight conditions together with the fuel system design.  It is possible that the four test conditions specified in the AC may not adequately test for the critical unusable fuel condition.  In this situation, additional tests must be developed to test the airplane’s critical condition.

An example of an additional procedure developed to test an airplane’s critical condition is full rudder sideslip for 30 seconds with full flap at power for level flight.  An extended duration 1/2 to 2/3 ball sideslip to simulate heavy foot in cruise has also been used.  In both cases, the direction of sideslip was in the direction most critical with respect to fuel feed.

After Determining Usable Fuel

In addition to the tests described in the AC (to be conducted after unusable fuel is determined), perform the following test whenever the level flight attitude is a critical flight condition.

Verify (with the specified unusable fuel quantity) that no interruption of fuel flow will occur when performing a full rudder sideslip for 90 seconds with appropriate flaps, airspeed, and power for level flight.  The direction of sideslip should be in the direction most critical with respect to fuel feed.

Should fuel flow interruption occur during this additional test at fuel quantities higher than have been determined as unusable, verify a return to normal operation during coordinated flight with fuel quantities at or above minimum usable fuel.  Determine the highest fuel quantity where the interruption occurs.  The following method using a yellow arc may be used to address this fuel system issue while retaining the lower unusable fuel quantity

a) Mark and placard the fuel gauge with a yellow arc extending to this higher fuel quantity from the unusable fuel (“zero” level).

b) Limit the allowable airplane maneuvers in the Airplane Flight Manual (AFM) for operating at these fuel quantities provided the limitations are operationally acceptable for the likely flight conditions when operating at these fuel quantities.

If you have any questions or need additional information, please contact Mr. Scott Sedgwick at 816-329-4132.

Signed by J. Lowell Foster for DRS

David R. Showers



