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Alternative Data Sources, Procedures, and Instrumentation: Level A and Level B Simulators Only
FSTD Guidance Bulletin 03-10



1. Purpose: In recent years, considerable progress has been made by highly experienced aircraft and simulator manufacturers in improvement of aerodynamic modeling techniques.  In conjunction with increased accessibility to very high-powered computer technology, these techniques have become quite sophisticated.  Additionally, those who have demonstrated success in combining these modeling techniques with minimal flight testing have incorporated the use of highly mature flight controls models and have had extensive experience in comparing the output of their effort with actual flight test data - and they have been able to do so on an iterative basis over a period of years.  

It has become standard practice for experienced simulator manufacturers to use such techniques as a means of establishing data bases for new simulator configurations while awaiting the availability of actual flight test data; and then comparing this new data with the newly available flight test data.  The results of such comparisons have, as reported by some recognized and experienced simulation experts, become increasingly consistent and indicate that these techniques, applied with appropriate experience, are becoming dependably accurate for the development of aerodynamic models for use in Level A and Level B simulators.  

In reviewing this history, the NSPM has concluded that, with proper care, those who are experienced in the development of aerodynamic models for simulator application can successfully use these modeling techniques to acceptably alter the method by which flight test data may be acquired and, when applied to Level A or Level B simulators, does not compromise the quality of that simulation.

2. Procedures:


(a) The information in the table that follows (Table of Alternative Data Sources, Procedures, and Information) is presented to describe an acceptable alternative to data sources for simulator modeling and validation and as an acceptable alternative to the procedures and instrumentation found in the traditionally accepted flight test methods used to gather such modeling and validation data.  

(1) Alternative data sources which may be used for part or all of a data requirement are the Airplane Maintenance Manual, the Airplane Flight Manual (AFM), Airplane Design Data, the Type Inspection Report (TIR), Certification Data or acceptable supplemental flight test data.

(2) The NSPM recommends that use of the alternative instrumentation noted in the following Table be coordinated with the NSPM prior to employment in a flight test or data gathering effort.

(b) The NSPM position regarding the use of these alternative data sources, procedures, and instrumentation is based on three primary preconditions and presumptions regarding the objective data and simulator aerodynamic program modeling.

(1) While the data gathered through the alternative means does not require angle of attack (AOA) measurements or control surface position measurements for any flight test, AOA can be sufficiently derived if the flight test program insures the collection of acceptable level, unaccelerated, trimmed flight data.  All of the simulator time history tests that begin in level, unaccelerated, and trimmed flight, including the three basic trim tests and “fly-by” trims, can be a successful validation of angle of attack by comparison with flight test pitch angle.  (Note: Due to the criticality of angle of attack in the development of the ground effects model, particularly critical for normal landings and landings involving cross-control input applicable to Level B simulators, stable “fly-by” trim data will be the acceptable norm for normal and cross-control input landing objective data for these applications.)

(2) A rigorously defined and fully mature simulation controls system model that includes accurate gearing and cable stretch characteristics (where applicable), determined from actual aircraft measurements, will be used.  Such a model does not require control surface position measurements in the flight test objective data in these limited applications.

(3) The authorized uses of Level A and Level B simulators (as listed in the appropriate Commercial, Instrument, or Airline Transport Pilot and/or Type Rating Practical Test Standards) for “initial,” “transition,” or “upgrade” training, still requires additional flight training and/or flight testing/checking in the airplane or in a Level C or Level D simulator. 

(c) The sponsor is urged to contact the NSPM for clarification of any issue regarding airplanes with reversible control systems.  This table is not applicable to Computer Controlled Aircraft flight simulators.

(d) Utilization of these alternate data sources, procedures, and instrumentation does not relieve the sponsor from compliance with the balance of the information contained in the current standards to Level A or Level B flight simulators.

	Table of Alternative Data Sources, Procedures, and Instrumentation

	Information

	--Table of Objective Tests --
	Sim
	Alternative Data 
	Notes and

	Test Reference Number 
	Level
	Sources, Procedures,
	Reminders

	and Title
	A  |   B
	and Instrumentation
	

	2.a.(1)
Performance.  Taxi.  

Minimum Radius turn
	X
	X
	TIR, AFM, or Design data may be used.
	

	2.a.(2)
Performance.  Taxi  

Rate of Turn vs. Nosewheel Steering Angle
	
	X
	Data may be acquired by using a constant tiller position, measured with a protractor or full rudder pedal application for steady state turn, and synchronized video of heading indicator.  If less than full rudder pedal is used, pedal position must be recorded.
	A single procedure may not be adequate for all airplane steering systems, therefore appropriate measurement procedures must be devised and proposed for NSPM concurrence.

	2.b.(1)
Performance.  Takeoff.  Ground Acceleration Time and Distance
	X
	X
	Preliminary certification data may be used.  Data may be acquired by using a stopwatch, calibrated airspeed, and runway markers during a takeoff with power set before brake release.  Power settings may be hand recorded.  If an intertial measurement system is installed, speed and distance may be derived from acceleration measurements.
	

	2.b.(2)
Performance.  Takeoff.  Minimum Control Speed - Ground (Vmcg) using aerodynamic controls only (per applicable Airworthiness Standard) or Low Speed, Engine Inoperative Ground Control Characteristics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments and the force/position measurements of cockpit controls.
	Rapid throttle reductions at speeds near Vmcg may be used while recording appropriate parameters.  The nose wheel must be free to caster, or equivalently freed of sideforce generation.

	2.b.(4)
Performance.  Takeoff.  Normal Takeoff
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments and the force/position measurements of cockpit controls.  AOA can be calculated from pitch attitude and flight path.
	

	2.b.(5)
Performance.  Takeoff.  

Critical Engine Failure during Takeoff
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments and the force/position measurements of cockpit controls.
	Record airplane dynamic response to engine failure and control inputs required to correct flight path.

	2.b.(6)
Performance.  Takeoff.  Crosswind Takeoff
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments and the force/position measurements of cockpit controls.
	The “1:7 law” to 100 feet (30 meters) is an acceptable wind profile.

	2.b.(7)
Performance.  Takeoff. Rejected Takeoff
	X
	X
	Data may be acquired with a synchronized video of: calibrated airplane instruments, thrust lever position, engine parameters, and 

distance (e.g., runway markers).  

A stop watch is required.
	

	2.c.(1)
Performance.  Climb.  

Normal Climb
	X
	X
	Data may be acquired with a synchronized video of: calibrated airplane instruments and engine power throughout the climb range.
	

	2.c.(2)
Performance.  Climb.  

One engine Inoperative Second Segment Climb
	X
	X
	Data may be acquired with a synchronized video of: calibrated airplane instruments and engine power throughout the climb range.
	

	2.c.(4)
Performance.  Climb.  

One Engine Inoperative Approach Climb (if Approved AFM requires specific performance in icing conditions)
	X
	X
	Data may be acquired with a synchronized video of:  calibrated airplane instruments and engine power throughout the climb range.
	

	2.e.(1)
Performance.  Ground.  Deceleration Time and Distance, using manual application of wheel brakes and no reverse thrust.
	X
	X
	Data may be acquired during landing tests using a stop watch, runway markers, and a synchronized video of:

calibrated airplane instruments, 

thrust lever position and 

the pertinent parameters of engine power.
	

	2.e.(2)
Performance.  Ground.  Deceleration Time and Distance, using reverse thrust and no wheel brakes.
	X
	X
	Data may be acquired during landing tests using a stop watch, runway markers, and a synchronized video of:

calibrated airplane instruments, 

thrust lever position and the pertinent parameters of engine power.
	

	2.f.(1)
Performance.  Engines.  Acceleration
	X
	X
	Data may be acquired with a synchronized video recording of:  engine instruments and throttle position.
	

	2.f.(2)
Performance.  Engines.  Deceleration
	X
	X
	Data may be acquired with a synchronized video recording of:  engine instruments and throttle position.
	

	3.a.(1)
Handling Qualities.  

Static Control Checks.

Column Position vs. Force and Surface Position Calibration
	X
	X
	Surface position data may be acquired from flight data recorder (FDR) sensor or, if no FDR sensor, at selected, significant column positions (encompassing significant column position data points), acceptable to the NSPM, using a control surface protractor on the ground with winds less than 5 kts.  Force data may be acquired by using a hand held force gauge at the same column position data points.
	

	3.a.(2)
Handling Qualities.  

Static Control Checks.

Wheel Position vs. Force and Surface Position Calibration
	X
	X
	Surface position data may be acquired from flight data recorder (FDR) sensor or, if no FDR sensor, at selected, significant wheel positions (encompassing significant wheel position data points), acceptable to the NSPM, using a control surface protractor on the ground with winds less than 5 kts.  Force data may be acquired by using a hand held force gauge at the same wheel position data points.
	

	3.a.(3)
Handling Qualities.  

Static Control Checks.

Rudder Pedal Position vs. Force and Surface Position Calibration
	X
	X
	Surface position data may be acquired from flight data recorder (FDR) sensor or, if no FDR sensor, at selected, significant rudder pedal positions (encompassing significant rudder pedal position data points), acceptable to the NSPM, using a control surface protractor on the ground with winds less than 5 kts.  Force data may be acquired by using a hand held force gauge at the same rudder pedal position data points.
	

	3.a.(4)
Handling Qualities.  

Static Control Checks.

Nosewheel Steering Force & Position
	X
	X
	Breakout data may be acquired with a hand held force gauge.  The remainder of the force to the stops may be calculated if the force gauge and a protractor are used to measure force after breakout for at least 25% of the total displacement capability.
	

	3.a.(5)
Handling Qualities.  

Static Control Checks.

Rudder Pedal Steering Calibration
	X
	X
	Data may be acquired through the use of force pads on the rudder pedals and a pedal position measurement device, together with design data for nose wheel position.
	

	3.a.(6)
Handling Qualities.  

Static Control Checks.

Pitch Trim Calibration (Indicator vs. Computed) and Rate.
	X
	X
	Data may be acquired through calculations.
	

	3.a.(7)
Handling Qualities.  

Static Control Checks.

Alignment of Power Lever Angle vs. Selected Engine Parameter (e.g., EPR, N1, Torque, etc.)
	X
	X
	Data may be acquired through the use of a temporary throttle quadrant scale to document throttle position.  Use a synchronized video to record steady state instrument readings or hand-record steady state engine performance readings.
	

	3.a.(8)
Handling Qualities.  

Static Control Checks.

Brake Pedal Position vs. Force and Brake System Pressure
	X
	X
	Use of design or predicted data is acceptable.  Data may be acquired by measuring deflection at “zero” and “maximum” and calculating deflections between the extremes using the airplane design data curve.
	

	3.c.(1)
Handling Qualities.  Longitudinal.

Power Change Dynamics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments and  throttle position.
	

	3.c.(2)
Handling Qualities.  Longitudinal.

Flap/Slat Change Dynamics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  calibrated airplane instruments and flap/slat position.
	

	3.c.(3)
Handling Qualities. Longitudinal.

Spoiler/Speedbrake Change Dynamics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments and spoiler/speedbrake position.
	

	3.c.(4)
Handling Qualities. Longitudinal.

Gear Change Dynamics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments and gear position.
	

	3.c.(5)
Handling Qualities. Longitudinal.

Alternate Landing Gear and Alternate Flap/Slat Operating Times.
	X
	X
	May use design data, production flight test schedule, or maintenance specification, together with an SOC.
	

	3.c.(6)
Handling Qualities. Longitudinal.

Longitudinal Trim
	X
	X
	Data may be acquired through use of an inertial measurement system and a synchronized video of:  the cockpit controls position (previously calibrated to show related surface position) and the engine instrument readings. 
	

	3.c.(7)
Handling Qualities. Longitudinal.

Longitudinal Maneuvering Stability (Stick Force/g)
	X
	X
	Data may be acquired through the use of an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; a temporary, high resolution bank angle scale affixed to the attitude indicator; and a wheel and column force measurement indication.
	

	3.c.(8)
Handling Qualities. Longitudinal.

Longitudinal Static Stability
	X
	X
	Data may be acquired through the use of a synchronized video of:  the airplane flight instruments and a hand held force gauge.
	

	3.c.(9)
Handling Qualities. Longitudinal.

Stick Shaker, Airframe Buffet, Stall Speeds
	X
	X
	Data may be acquired through a synchronized video recording of:  a stop watch and the calibrated airplane airspeed indicator.  Hand-record the flight conditions and airplane configuration.
	Airspeeds may be cross checked with those in the TIR and AFM.

	3.c.(10)
Handling Qualities. Longitudinal.

Phugoid Dynamics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments and the force/position measurements of cockpit controls.
	

	3.c.(11)
Handling Qualities. Longitudinal.

Short Period Dynamics
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments and the force/position measurements of cockpit controls.
	

	3.d.(1)
Handling Qualities.  

Lateral Directional.

Minimum Control Speed, Air (Vmca ), per Applicable Airworthiness Standard or 

Low Speed Engine Inoperative Handling Characteristics in Air
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments and the force/position measurements of cockpit controls.
	

	3.d.(3)
Handling Qualities.  

Lateral Directional.

Roll Response to Cockpit Roll Controller Step Input
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments and the force/position measurements of cockpit lateral controls.
	

	3.d.(4)
Handling Qualities.  

Lateral Directional.

Spiral Stability
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of: the calibrated airplane instruments; the force/position measurements of cockpit controls; and a stop watch.
	

	3.d.(5)
Handling Qualities.  

Lateral Directional.

Engine Inoperative Trim
	X
	X
	Data may be hand recorded in-flight using high resolution scales affixed to trim controls that have been calibrated on the ground using protractors on the control / trim surfaces with winds less than 5 kts.. 

     OR

Data may be acquired during second segment climb (with proper pilot control input for an engine-out condition) by using a synchronized video of:  the calibrated airplane instruments; and the force/position measurements of cockpit controls.
	Trimming during second segment climb is not a certification task and should not be conducted until a safe altitude is reached.

	3.d.(6)
Handling Qualities.  

Lateral Directional.

Rudder Response
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of rudder pedals.
	

	3.d.(7)
Handling Qualities.  

Lateral Directional.

Dutch Roll, (Yaw Damper OFF)
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of cockpit controls.
	

	3.d.(8)
Handling Qualities.  

Lateral Directional.

Steady State Sideslip
	X
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of cockpit controls.

Ground track and wind corrected heading may be used for sideslip angle.
	

	3.e.(1)
Handling Qualities.  

Landings

Normal Landing
	
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of cockpit controls.
	

	3.e.(3)
Handling Qualities.  

Landings 

Crosswind Landing
	
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of cockpit controls.
	

	3.e.(4)
Handling Qualities.  

Landings 

One Engine Inoperative Landing

(Not required for Single-engine airplanes.)
	
	X
	Data may be acquired by using an inertial measurement system and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of cockpit controls.

Normal and lateral accelerations may be recorded in lieu of AOA and sideslip.
	

	3.f.

Handling Qualities.

Ground Effect.
Demonstrate Longitudinal Ground Effect
	
	X
	Data may be acquired by using calibrated airplane instruments, an inertial measurement system, and a synchronized video of:  the calibrated airplane instruments; the force/position measurements of cockpit controls.
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