Flight Test IV

Phugoid Mode Determination

For

The KOPP BD-4 N375JK “Miss Daisy”
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By LT Kenneth G. Kopp

Co-Builder/Owner of the Kopp BD-4 “Miss Daisy”
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Introduction


Flight test 1 through 3 were conducted to investigate power required, power available and neutral point determination for the purpose of compiling a comprehensive performance summary table for the Kopp BD-4.  The summary table contains both operational and design performance specifications useful to both the engineer and pilot alike.  In this report results from flight test 4, phugoid mode determination, will be discussed and the summary table expanded to include those results.


The longitudinal phugoid mode is physically described as a damped vertical oscillation of the aircraft’s c.g. trajectory about the horizontal flight path with the velocity decreasing (or increasing) during an altitude increase (or decrease).
  Mechanically this mode results in an exchange of potential energy with kinetic energy including subsequent loss of energy due to  aerodynamic drag, which provides damping to the system. Generally, an aircrafts phugoid mode even when unstable does not greatly affect a pilots ability to safely handle the aircraft as the frequency is typically much lower than the frequency of pilot corrections.  However, during IMC flight where pilot workload is increased, due to navigational procedures (chart reading, added communications, etc),   an unstable phugoid will require the pilot to diligently monitor the aircrafts altitude and airspeed providing less hands free time for chart and communications work. This is especially true in single place aircraft where a single pilot must handle all the duties of flight. A total of six data collection runs were conducted in the Kopp BD-4.  Three runs each were conducted at airspeeds of 100 and 140 mph (Vias).  Both stick free and stick fixed response were recorded during this test.  Additionally, the prototype data acquisition system G.A.I.M.S. (general aviation inertial measurement system) was utilized to capture the phugoid mode by recording variations in normal acceleration during a single stick free maneuver.  The data collected by hand will be used to help validate the general accuracy of the G.A.I.M.S. unit. 

Part I – Flight Test

General Information


This test was conducted in the Kopp BD-4 on 8 Sept, 2000 departing from Monterey Peninsula Airport (MRY) at 10:00 am.  Conditions at take-off were:

Wind:
310/8

Alt:
29.96

Sky Clear

Rwy:
28R

Crew  and altitude assignments were as follows:

Table 1 Crew and altitude assignments

	Crew
	Altitude
	Gross Weight (approx)

	LT Ken Kopp / LT Jeff D’Latri
	5500 ft
	2025 lbs


The test area was restricted to Salinas Valley from Salinas to 15 miles South East of King City.  Crew coordination and a thorough test procedures briefing preceded each flight.  Data collection sheets were developed, printed and discussed in detail prior to flight as well.  Specific responsibilities were delegated as follows:

Table 2 Flight Responsibilities

	Responsibility
	Pilot at the Controls
	Pilot Not at the Controls

	Flight Safety
	Primary
	Secondary

	Airwork
	Primary
	

	Test Procedure
	
	Primary

	Data Recording
	
	Primary

	Communications
	Primary
	Secondary

	Navigation
	Secondary
	Primary

	Visual Lookout
	Secondary
	Primary

	Emergencies
	Primary
	Secondary


ATC flight following was utilized to the maximum extent possible to aid in collision 

avoidance.  King City and Salinas Muni were designated primary diverts in the event an emergency due to mechanical failure or weather occurred.   

Flight Test Technique


The aircraft was trimmed in level flight at 5,500 ft (indicated) at an initial airspeed of 100 mph (Vias).  The aircraft was slowly decelerated by smooth application of back stick (yoke) against trim until an airspeed change of –20 mph was attained.  The yoke was released and the aircraft allowed to fly hands free until all oscillations had ceased.  Upon yoke release a stop watch was started.  Altitude, airspeed and time were recorded at the highest and lowest altitude of each cycle.  This process is identical for the stick fixed case except that the yoke was held in place by the pilot throughout the maneuver.  The entire  procedure was repeated at an airspeed of 140 mph.  An extra run was conducted for each airspeed where the initial input was an acceleration vice a deceleration.  Additionally, during the 100 mph stick free (decel) run the GAIMS unit was started at exactly the moment the yoke was released and data recorded automatically throughout the maneuver.  This data was serially transmitted to a host laptop computer connected to the unit and stored in a file for future analysis. 

Part II – Data Reduction

All recorded data was entered into an excel spreadsheet for data analysis.  As was done in previous flight test all airspeeds and altitude measurements are corrected for static position errors according to the following relationships.
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Data for the first 100 mph stick free run was collected and reduced in the excel spreadsheet table shown below.

Table 3 100 mph Stick Free (initial decel)

	100 mph Stick Free with initial decel of 20 mph
	 
	Oat
	63 F
	 
	 
	 

	Trim Conditions
	Vcas
	Vcas
	 
	 
	 
	 
	 
	 
	 
	 

	Hi
	Hc
	mph
	mph
	 
	 
	sigma
	 
	 
	Alt
	A/S
	 

	5500
	5507
	100
	102.03
	Cas
	Hi
	std
	Hpc
	Hc
	Amp
	Amp
	 

	 
	Time
	A/S
	delt Vpc
	mph
	ft
	 
	ft
	ft
	ft
	mph
	e time

	 
	0
	80
	6.36
	86.36
	5600
	0.8528
	27.35
	5627
	120
	-16
	0

	 
	12.18
	110
	0.58
	110.58
	5450
	0.8481
	3.49
	5453
	-54
	9
	12.18

	 
	28.42
	85
	4.99
	89.99
	5560
	0.8523
	22.85
	5583
	76
	-12
	16.24

	 
	45.85
	105
	1.27
	106.27
	5480
	0.8492
	7.21
	5487
	-20
	4
	17.43

	 
	54.68
	90
	3.85
	93.85
	5500
	0.8517
	18.69
	5519
	12
	-8
	8.83

	 
	64
	103
	1.56
	104.56
	5500
	0.8502
	8.70
	5509
	2
	3
	9.32

	 
	84.8
	98
	2.35
	100.35
	5520
	0.8512
	12.46
	5532
	25
	-2
	20.8


The amplitude of both airspeed and altitude response was determined by subtracting the trim condition from the raw data.  This procedure is more valid for airspeed  as it tended to oscillate consistently about the trim airspeed of 100 mph, whereas altitude tended to oscillate about an slightly increasing value as the maneuver progressed.  A plot of the phugoid response is shown in the figure below.

Figure 1 100 mph Stick free phugoid
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[image: image2.wmf]100 mph Stick Free Phugoid (decel)
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The GAIMS data was extracted and plotted in MATLAB and is shown in the figure below.
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The period of oscillation is determined by subtracting the times of two successive peaks (or valleys).  Because the data gathered by hand is based on pilot judgment as to when the aircraft reached a peak (or valley) the hand calculated period was determined by averaging the periods of successive peaks.  GAIMS data is collected automatically and therefore the period was determined from the first two peaks directly.  These results are shown in the table below.

Table 4 Phugoid Period

	100 mph Stick Free Phugoid Period

	
	Hand collected Data
	GAIMS Data

	Period (sec)
	28.27 sec
	28.29 sec


The damping ratio ζ is determined using the log decrement procedure according to the following relationship:
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 , where YA and YB are the amplitudes of successive peaks.  Solving algebraically for ζ results in:
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The result of this calculation for both the hand and GAIMS collected data is shown in the table below.

Table 5 Phugoid Damping Ratio ζ

	100 mph Stick Free Phugoid Damping Ratio ζ

	
	Hand collected Data
	GAIMS Data

	ζ damping ratio
	.1148
	.0986


Using both values of ζ and T (period) calculated above, the damped and undamped natural frequencies are determined by:
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  where ωd is the damped natural frequency and
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 , where ωn is the undamped natural frequency and is given in the table below along with ωd.

Table 6 Natural Frequencies

	100 mph Stick Free Phugoid Natural Frequencies

	
	Manual
	GAIMS 

	Damped
	.2217
	.2219

	Undamped
	.2236
	.22307


These values can be used to model the phugoid response as a second order system with a transfer function of the following form:
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,  substituting the calculated values of ωn and ζ for both the manually collected and GAIMS collected data results in the following transfer functions.

Table 7 100 mph Phugoid Transfer Function

	100 mph Stick Free Phugoid Transfer Functions

	Manual
	GAIMS

	
[image: image9.wmf]05003

.

05134

.

05003

.

2

+

+

S

S


	
[image: image10.wmf]04976

.

0439

.

04976

.

2

+

+

S

S




Using MATLAB to apply a step input to both transfer functions and plotting the result along with a plot of raw airspeed data shows good correspondence between the model and reality as shown in the figure below.

Figure 2 Model Response
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Identical  procedures were carried out for the remaining runs.  Plots of  amplitude vs. time for each are shown in the figures below.  Data for each run is included in the appendix.

Figure 3 100mph Free (accel)
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Figure 4 100 mph Stick Fixed
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Figure 5 140 mph Stick Free (accel)
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Figure 6 140 mph Stick Fixed
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Part III - Conclusions


Using the same methods of data reduction as the 100 mph stick free run results in values of T (period), ζ , ωd and ωn for each case as shown in the table below.

Table 8 Phugoid Response Table

	Phugoid Response Summary Table

	 
	 
	 
	Wd 
	 
	Wn 
	Initial Alt
	Final Alt
	Vias final

	Vias
	Mode
	T
	(r/sec)
	Zeta
	 (r/sec)
	ft
	ft
	mph

	100
	Free
	28.27
	0.2222
	0.1148
	0.2236
	5500
	5532
	98

	100
	Fixed
	28.19
	0.2228
	0.0723
	0.2234
	5550
	5562
	99

	100
	Free (accel)
	27.68
	0.2269
	0.1320
	0.2289
	5550
	5509
	102

	140
	Free
	33.13
	0.1896
	0.0979
	0.1905
	5500
	5544
	140

	140
	Fixed
	33.59
	0.1870
	0.1169
	0.1883
	5500
	5734
	140

	140
	Free (accel)
	32.82
	0.1913
	0.1160
	0.1926
	5500
	5484
	140

	 
	 
	 
	 
	 
	 
	 
	 
	 

	GAIMS Data
	T
	Wd 
	Zeta
	Wn 
	 
	 
	 

	100
	Free
	28.29
	0.22199
	0.0986
	0.2231
	 
	 
	 


The results are very consistent between similar runs.  The correlation between the period calculated by GAIMS and the manual data run are excellent with only a .02 second difference.  The period obviously grew longer with an increase in airspeed with the initial acceleration runs showing slightly reduced periods than the deceleration runs of similar trim airspeed.  Differences between stick free and fixed are negligible.  Values of ζ show slight variation between runs, which is attributed to the sensitivity of the natural log and square terms in the equation used to solve for ζ.  Stick fixed runs have a tendency to result in final altitudes slightly higher than the stick free case, although trim airspeed was attained in all cases within 2 mph cas.  Although the flight control system is not frictionless the relatively large trim tab area generates a significant restoring moment anytime the stab is displaced from its trim position.  This is a noteworthy feature as it allows for trimming the airplane to a  constant speed and altitude an easy task. The airplane exhibits stable phugoid response and returns to its trim state in under two minutes with little deviation in altitude and almost no deviation in airspeed a good quality for IMC flight. 


The comparison of manually collected data to the electronically collected data from the G.A.I.M.S. unit shows good correlation, however;  results from this test cannot be used to conclusively  validate either method.  Particularly because the only sensor collecting data was the vertical accelerometer which is also sensitive to roll angles thus  corrupting the phugoid data anytime a slight roll was initiated.  To accurately depict the true phugoid response using the GAIMS unit requires correlation of accelerations in all three axis to offset the effect of lateral directional motion during the maneuver.  This will be the subject of future flight test and GAIMS validation.


Further phugoid testing should be done at various c.g. locations to investigate the longitudinal stability with both extreme forward and aft c.g. configurations.  The Kopp BD-4 Performance Summary table is included below.

Table 9 Kopp BD-4 Performance Summary Table

	Altitude / Weight
	Max Cl/Cd
	Min Thrust Required

	3000 ft / 1950 lbs
	8.8235
	217.87 lbs

	7500 ft / 2130 lbs
	9.0329
	229.63 lbs

	Parameters
	Drag Polar
	Power Curve

	Cdo
	0.0440
	0.0425

	e
	0.7031
	0.6507

	Altitude
	Minimum Thrust Horsepower Required

	3500 ft 1950 lbs
	52.33 HP

	7500 ft 2130 lbs
	60.59 HP

	Standardized 
	59.16 HP

	Vx (ias)
	75 mph 

	Vy (ias)
	90 mph

	R/Cmax S.L max GW
	799 fpm

	AOCmax S.L. max GW
	5.71(

	Service Ceiling @ max GW
	10,600 ft

	Absolute Ceiling @ max GW
	11,400 ft

	Longitudinal Stability

	Stick Free / Fixed Neutral Point
	36.5% (mac)

	Forward cg static margin
	16.5% (mac)

	Aft cg static margin
	5.25% (mac)

	Phugoid Period (100 mph)
	28.29 seconds

	Phugoid Period (140 mph)
	33.2 seconds

	ζ damping ratio
	.11


Appendix

Table 10 Data

	Stick Free with initial accel of 20 mph
	100 mph
	Free
	 
	 
	 
	 
	 

	Trim Conditions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hi
	Hc
	Vias mph
	Vcas mph
	 
	 
	 
	 
	 
	Altitude
	A/S
	 

	5500
	5507
	100
	102.03
	Cas
	Hi
	sigma std
	delt Hpc
	Hc
	Amplitude
	Amplitude
	 

	OAT
	Time
	A/S (mph)
	delt Vpc
	mph
	ft
	 
	ft
	ft
	ft
	mph
	e time

	63
	0
	120
	-0.59
	119.41
	5440
	0.8528
	-3.8246
	5436
	-72.04
	17.38
	0

	 
	13.75
	85
	4.99
	89.99
	5620
	0.8481
	22.958
	5643
	134.74
	-12.04
	13.75

	 
	25.83
	112
	0.33
	112.33
	5460
	0.8523
	1.9916
	5462
	-46.23
	10.30
	12.08

	 
	40.83
	93
	3.25
	96.25
	5580
	0.8492
	16.351
	5596
	88.13
	-5.78
	15

	 
	52.82
	107
	0.99
	107.99
	5480
	0.8517
	5.699
	5486
	-22.52
	5.96
	11.99

	 
	68.58
	98
	2.35
	100.35
	5540
	0.8502
	12.471
	5552
	44.25
	-1.68
	15.76

	 
	79.45
	105
	1.27
	106.27
	5500
	0.8512
	7.1929
	5507
	-1.03
	4.24
	10.87

	 
	96.6
	100
	2.03
	102.03
	5505
	0.8511
	10.943
	5516
	7.72
	0.00
	17.15

	 
	110.7
	102
	1.71
	103.71
	5500
	0.8512
	9.437
	5509
	1.22
	1.68
	14.1

	
	
	
	
	
	
	
	
	
	
	
	

	Stick Fixed with initial decel of 20 mph
	100 mph
	Fixed
	 
	 
	 
	 
	 

	Trim Conditions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hi
	Hc
	Vias mph
	Vcas mph
	 
	 
	 
	 
	 
	Altituded
	A/S
	 

	5500
	5507
	100
	102.03
	Cas
	Hi
	sigma std
	delt Hpc
	Hc
	Amplitude
	Amplitude
	 

	OAT
	Time
	A/S (mph)
	delt Vpc
	mph
	ft
	 
	ft
	ft
	ft
	mph
	e time

	63
	0
	80
	6.36
	86.36
	5660
	0.8471
	27.534
	5688
	181
	-16
	0

	 
	12.8
	115
	-0.03
	114.97
	5530
	0.8505
	-0.2133
	5530
	23
	13
	12.8

	 
	30.19
	90
	3.85
	93.85
	5650
	0.8474
	18.784
	5669
	162
	-8
	17.39

	 
	43.34
	108
	0.85
	108.85
	5550
	0.8499
	4.9662
	5555
	48
	7
	13.15

	 
	56.42
	92
	3.45
	95.45
	5600
	0.8487
	17.151
	5617
	110
	-7
	13.08

	 
	67.3
	104
	1.41
	105.41
	5560
	0.8497
	7.954
	5568
	61
	3
	10.88

	 
	84.37
	97
	2.52
	99.52
	5580
	0.8492
	13.249
	5593
	86
	-3
	17.07

	 
	98.65
	99
	2.19
	101.19
	5550
	0.8499
	11.715
	5562
	55
	-1
	14.28


	Stick Free with initial accel of 20 mph
	140 mph
	Free
	Accel
	 
	 
	 
	 

	Trim Conditions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hi
	Hc
	Vias mph
	Vcas mph
	 
	 
	 
	 
	 
	Altitude
	A/S
	 

	5500
	5484
	140
	137.9
	Cas
	Hi
	sigma std
	delt Hpc
	Hc
	Amplitude
	Amplitude
	 

	OAT
	Time
	A/S (mph)
	delt Vpc
	mph
	ft
	 
	ft
	ft
	ft
	mph
	e time

	65
	0
	160
	-2.46
	157.54
	5400
	0.8538
	-21.509
	5378
	-106
	20
	0

	 
	16.91
	129
	-1.42
	127.58
	5600
	0.8487
	-9.9743
	5590
	106
	-10
	16.91

	 
	34.87
	150
	-2.40
	147.60
	5420
	0.8533
	-19.58
	5400
	-84
	10
	17.96

	 
	51.25
	136
	-1.90
	134.10
	5540
	0.8502
	-14.068
	5526
	42
	-4
	16.38

	 
	67.56
	146
	-2.31
	143.69
	5460
	0.8523
	-18.406
	5442
	-42
	6
	16.31

	 
	82.94
	138
	-2.01
	135.99
	5500
	0.8512
	-15.08
	5485
	1
	-2
	15.38

	 
	100.22
	143
	-2.22
	140.78
	5460
	0.8523
	-17.3
	5443
	-41
	3
	17.28

	 
	114.88
	140
	-2.10
	137.90
	5500
	0.8512
	-16.034
	5484
	0
	0
	14.66


	Stick Fixed with initial decel of 20 mph
	140 mph
	Fixed
	Decel
	 
	 
	 
	 

	Trim Conditions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hi
	Hc
	Vias mph
	Vcas mph
	 
	 
	 
	 
	 
	Altitude
	A/S
	 

	5500
	5484
	140
	137.9
	Cas
	Hi
	Sigma Std
	Delt Hpc
	Hc
	Amplitude
	Amplitude
	 

	OAT
	Time
	A/S (mph)
	delt Vpc
	mph
	ft
	 
	ft
	ft
	ft
	mph
	e time

	65
	0
	120
	-0.59
	119.41
	5800
	0.8435
	-3.8667
	5796
	312
	-18
	0

	 
	17.91
	155
	-2.45
	152.55
	5500
	0.8512
	-20.739
	5479
	-5
	15
	17.91

	 
	33.76
	128
	-1.34
	126.66
	5780
	0.844
	-9.3823
	5771
	287
	-11
	15.85

	 
	51
	144
	-2.26
	141.74
	5650
	0.8474
	-17.791
	5632
	148
	4
	17.24

	 
	64.59
	132
	-1.64
	130.36
	5750
	0.8448
	-11.882
	5738
	254
	-8
	13.59

	 
	83.66
	140
	-2.10
	137.90
	5720
	0.8456
	-16.142
	5704
	220
	0
	19.07

	 
	100.34
	138
	-2.01
	135.99
	5780
	0.844
	-15.208
	5765
	281
	-2
	16.68

	 
	117.56
	140
	-2.10
	137.90
	5750
	0.8448
	-16.157
	5734
	250
	0
	17.22

	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	140 mph
	Free
	Decel
	 
	Stick Free with initial decel of 20 mph

	Trim Conditions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hi
	Hc
	Vias mph
	Vcas mph
	 
	 
	 
	 
	 
	Altitude
	A/S
	 

	5500
	5484
	140
	137.9
	Cas
	Hi
	Sigma Std
	Delt Hpc
	Hc
	Amplitude
	Amplitude
	 

	OAT
	Time
	A/S (mph)
	delt Vpc
	mph
	ft
	 
	ft
	ft
	ft
	mph
	e time

	65
	0
	120
	-0.59
	119.41
	5700
	0.8461
	-3.8549
	5696
	212
	-18
	0

	 
	17.66
	155
	-2.45
	152.55
	5450
	0.8525
	-20.707
	5429
	-55
	15
	17.66

	 
	32.55
	130
	-1.50
	128.50
	5650
	0.8474
	-10.622
	5639
	155
	-9
	14.89

	 
	50.45
	150
	-2.40
	147.60
	5480
	0.8517
	-19.616
	5460
	-24
	10
	17.9

	 
	64.95
	135
	-1.84
	133.16
	5580
	0.8492
	-13.543
	5566
	82
	-5
	14.5

	 
	84.01
	145
	-2.29
	142.71
	5500
	0.8512
	-18.079
	5482
	-2
	5
	19.06

	 
	100.1
	138
	-2.01
	135.99
	5550
	0.8499
	-15.102
	5535
	51
	-2
	16.09

	 
	115.95
	142
	-2.19
	139.81
	5520
	0.8507
	-16.922
	5503
	19
	2
	15.85

	 
	135.59
	140
	-2.10
	137.90
	5560
	0.8497
	-16.064
	5544
	60
	0
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raw data

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				100						5500				100						5500				100

		OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		63		0		120		5440				63		0		80		5660				61		0		80		5600

				13.75		85		5620						12.8		115		5530						12.18		110		5450

				25.83		112		5460						30.19		90		5650						28.42		85		5560

				40.83		93		5580						43.34		108		5550						45.85		105		5480

				52.82		107		5480						56.42		92		5600						54.68		90		5500

				68.58		98		5540						67.3		104		5560						64		103		5500

				79.45		105		5500						84.37		97		5580						84.8		98		5520

				96.6		100		5505						98.65		99		5550

				110.7		102		5500

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				140						5500				140						5500				140

		OAT		Time		A/S (mph)		delt Vpc				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		65		0		160		5400				65		0		120		5800				65		0		120		5700

				16.91		129		5600						17.91		155		5500						17.66		155		5450

				34.87		150		5420						33.76		128		5780						32.55		130		5650

				51.25		136		5540						51		144		5650						50.45		150		5480

				67.56		146		5460						64.59		132		5750						64.95		135		5580

				82.94		138		5500						83.66		140		5720						84.01		145		5500

				100.22		143		5460						100.34		138		5780						100.1		138		5550

				114.88		140		5500						117.56		140		5750						115.95		142		5520

																								135.59		140		5560





100 mph stick free only

		0		0

		12.18		12.18

		28.42		28.42

		45.85		45.85

		54.68		54.68

		64		64

		84.8		84.8



Altitude

Airspeed

Time (sec)

Amplitude (mph or ft)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



reduced data

		Stick Free with initial accel of 20 mph										100 mph		Free

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		zeta

		63		0		120		-0.59		119.41		5440		0.85278		-3.8246305006		5436		-72.04		17.38		0		27.675		0.0361336947

				13.75		85		4.99		89.99		5620		0.84814		22.9584528695		5643		134.74		-12.04		13.75						0.1159695304

				25.83		112		0.33		112.33		5460		0.85226		1.9916089653		5462		-46.23		10.30		12.08						0.0868466071

				40.83		93		3.25		96.25		5580		0.84916		16.350571513		5596		88.13		-5.78		15						0.1932711847

				52.82		107		0.99		107.99		5480		0.85174		5.699005092		5486		-22.52		5.96		11.99

				68.58		98		2.35		100.35		5540		0.85019		12.4705517232		5552		44.25		-1.68		15.76

				79.45		105		1.27		106.27		5500		0.85122		7.1928694861		5507		-1.03		4.24		10.87

				96.6		100		2.03		102.03		5505		0.85109		10.942969509		5516		7.72		-0.00		17.15

				110.7		102		1.71		103.71		5500		0.85122		9.4369833729		5509		1.22		1.68		14.1						0.1320291074

		Stick Fixed with initial decel of 20 mph										100 mph		Fixed

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altituded		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (r/sec)		Zeta

		63		0		80		6.36		86.36		5660		0.84711		27.5338948011		5688		181		-16		0		28.1857142857		0.2228079067

				12.8		115		-0.03		114.97		5530		0.85045		-0.2133287431		5530		23		13		12.8						0.1176402923

				30.19		90		3.85		93.85		5650		0.84736		18.7842598349		5669		162		-8		17.39						0.0610670496

				43.34		108		0.85		108.85		5550		0.84994		4.9661701452		5555		48		7		13.15						0.0381097617

				56.42		92		3.45		95.45		5600		0.84865		17.1510625542		5617		110		-7		13.08

				67.3		104		1.41		105.41		5560		0.84968		7.9539995874		5568		61		3		10.88

				84.37		97		2.52		99.52		5580		0.84916		13.2494563987		5593		86		-3		17.07

				98.65		99		2.19		101.19		5550		0.84994		11.7145472952		5562		55		-1		14.28						0.0722723679

		100 mph Stick Free with initial decel of 20 mph														Oat		63 F

		Trim Conditions				Vcas		Vcas

		Hi		Hc		mph		mph						sigma						Alt		A/S				GAIMS		Zeta

		5500		5507		100		102.03		Cas		Hi		std		Hpc		Hc		Amp		Amp				28.296		0.083

				Time		A/S		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

				0		80		6.36		86.36		5600		0.8528		27.35		5627		120		-16		0		28.27		0.0354		0.073

				12.18		110		0.58		110.58		5450		0.8481		3.49		5453		-54		9		12.18						0.156

				28.42		85		4.99		89.99		5560		0.8523		22.85		5583		76		-12		16.24

				45.85		105		1.27		106.27		5480		0.8492		7.21		5487		-20		4		17.43

				54.68		90		3.85		93.85		5500		0.8517		18.69		5519		12		-8		8.83

				64		103		1.56		104.56		5500		0.8502		8.70		5509		2		3		9.32

				84.8		98		2.35		100.35		5520		0.8512		12.46		5532		25		-2		20.8		Average Zeta				0.115

		Stick Free with initial accel of 20 mph										140 mph		Free		Accel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		160		-2.46		157.54		5400		0.85382		-21.5094028732		5378		-106		20		0		32.8228571429		0.0304665738

				16.91		129		-1.42		127.58		5600		0.84865		-9.9743152995		5590		106		-10		16.91						0.1570728277

				34.87		150		-2.40		147.60		5420		0.8533		-19.5804218076		5400		-84		10		17.96						0.0820140826

				51.25		136		-1.90		134.10		5540		0.85019		-14.0679837827		5526		42		-4		16.38						0.1090065889

				67.56		146		-2.31		143.69		5460		0.85226		-18.4058487201		5442		-42		6		16.31

				82.94		138		-2.01		135.99		5500		0.85122		-15.0795007908		5485		1		-2		15.38

				100.22		143		-2.22		140.78		5460		0.85226		-17.3002963763		5443		-41		3		17.28

				114.88		140		-2.10		137.90		5500		0.85122		-16.0344730489		5484		-0		-0		14.66						0.1160311664

		Stick Fixed with initial decel of 20 mph										140 mph		Fixed		Decel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5800		0.8435		-3.8667082374		5796		312		-18		0		33.5885714286		0.0297720313		0.0789895433

				17.91		155		-2.45		152.55		5500		0.85122		-20.7388880895		5479		-5		15		17.91						0.2082945833

				33.76		128		-1.34		126.66		5780		0.84402		-9.3822866547		5771		287		-11		15.85						0.0633201601

				51		144		-2.26		141.74		5650		0.84736		-17.7911981505		5632		148		4		17.24

				64.59		132		-1.64		130.36		5750		0.84479		-11.8820464532		5738		254		-8		13.59

				83.66		140		-2.10		137.90		5720		0.84556		-16.1418044239		5704		220		-0		19.07

				100.34		138		-2.01		135.99		5780		0.84402		-15.2081380336		5765		281		-2		16.68

				117.56		140		-2.10		137.90		5750		0.84479		-16.1565171802		5734		250		-0		17.22						0.1168680956

												140 mph		Free		Decel				Stick Free with initial decel of 20 mph

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5700		0.84608		-3.8549172635		5696		212		-18		0		33.1285714286		0.0301854248		0.1070973791

				17.66		155		-2.45		152.55		5450		0.85252		-20.7072635475		5429		-55		15		17.66						0.0654548198

				32.55		130		-1.50		128.50		5650		0.84736		-10.6215462938		5639		155		-9		14.89						0.1082867014

				50.45		150		-2.40		147.60		5480		0.85174		-19.6162842281		5460		-24		10		17.9						0.110888294

				64.95		135		-1.84		133.16		5580		0.84916		-13.5432813327		5566		82		-5		14.5

				84.01		145		-2.29		142.71		5500		0.85122		-18.0794724724		5482		-2		5		19.06

				100.1		138		-2.01		135.99		5550		0.84994		-15.1022103479		5535		51		-2		16.09

				115.95		142		-2.19		139.81		5520		0.85071		-16.9224106678		5503		19		2		15.85

				135.59		140		-2.10		137.90		5560		0.84968		-16.0635346821		5544		60		-0								0.0979317986





Summary Table

				Phugoid Response Summary Table

																Initial Alt		Final Alt		Vias final

				Vias		Mode		T		Wd (r/sec)		Zeta		Wn (r/sec)		ft		ft		mph

				100		Free		28.27		0.2221698113		0.1148291291		0.223649193		5500		5532		98

				100		Fixed		28.19		0.2228079067		0.0722723679		0.223392092		5550		5562		99

				100		Free (accel)		27.68		0.2269196025		0.1320291074		0.2289236367		5550		5509		102

				140		Free		33.13		0.1895644674		0.0979317986		0.1904800807		5500		5544		140

				140		Fixed		33.59		0.1869683566		0.1168680956		0.1882584076		5500		5734		140

				140		Free (accel)		32.82		0.1913300836		0.1160311664		0.1926311969		5500		5484		140

				GAIMS Data				T		Wd (r/sec)		Zeta

				100		Free		28.29		0.2219865677		0.0986		0.2230735723

				100 mph Stick Free Phugoid Model Approximation

				Data Model				GAIMS Model

				Transfer function:				Transfer function:

				0.05003				0.04976

				-------------------------				-------------------------

				s^2 + 0.051345 s + 0.05003				s^2 + 0.04399 s + 0.04976								2		0.051345		0.05003

				Data		Amplitude		Data		Amplitude

				0.0245		-9.755		-0.9756		-9.756

				0.0951		-9.049		-0.9049		-9.049

				0.2062		-7.938		-0.7934		-7.934

				0.3502		-6.498		-0.6483		-6.483

				0.5186		-4.814		-0.4779		-4.779

				0.7019		-2.981		-0.2918		-2.918

				0.8906		-1.094		-0.0994		-0.994

				1.0751		0.751		0.0894		0.894

				1.2467		2.467		0.2658		2.658

				1.3978		3.978		0.4217		4.217

				1.522		5.22		0.5505		5.505

				1.6146		6.146		0.647		6.47

				1.6727		6.727		0.708		7.08

				1.6953		6.953		0.732		7.32

				1.6829		6.829		0.7195		7.195

				1.638		6.38		0.6727		6.727

				1.5644		5.644		0.5953		5.953

				1.4671		4.671		0.4923		4.923

				1.3519		3.519		0.3699		3.699

				1.2254		2.254		0.2349		2.349

				1.0943		0.943		0.0942		0.942

				0.9652		-0.348		-0.0449		-0.449

				0.8442		-1.558		-0.1759		-1.759

				0.7369		-2.631		-0.2928		-2.928

				0.6477		-3.523		-0.3904		-3.904

				0.58		-4.2		-0.4649		-4.649

				0.5362		-4.638		-0.5136		-5.136

				0.5171		-4.829		-0.5353		-5.353

				0.5224		-4.776		-0.5302		-5.302

				0.5506		-4.494		-0.4996		-4.996

				0.5992		-4.008		-0.4461		-4.461

				0.6649		-3.351		-0.3732		-3.732

				0.7435		-2.565		-0.2854		-2.854

				0.8307		-1.693		-0.1876		-1.876

				0.9217		-0.783		-0.0848		-0.848

				1.012		0.12		0.0176		0.176

				1.0972		0.972		0.1148		1.148

				1.1734		1.734		0.2022		2.022

				1.2373		2.373		0.276		2.76

				1.2866		2.866		0.3333		3.333

				1.3194		3.194		0.372		3.72

				1.3351		3.351		0.3909		3.909

				1.3337		3.337		0.3901		3.901

				1.3162		3.162		0.3704		3.704

				1.2843		2.843		0.3336		3.336

				1.2401		2.401		0.2822		2.822

				1.1864		1.864		0.2194		2.194

				1.1264		1.264		0.1486		1.486

				1.0633		0.633		0.0736		0.736

				1.0002		0.002		-0.0017		-0.017

				0.9403		-0.597		-0.0737		-0.737

				0.8863		-1.137		-0.139		-1.39

				0.8405		-1.595		-0.1948		-1.948

				0.8048		-1.952		-0.2387		-2.387

				0.7803		-2.197		-0.2692		-2.692

				0.7677		-2.323		-0.2853		-2.853

				0.767		-2.33		-0.2868		-2.868

				0.7777		-2.223		-0.2745		-2.745

				0.7986		-2.014		-0.2493		-2.493

				0.8283		-1.717		-0.2131		-2.131

				0.8648		-1.352		-0.1682		-1.682

				0.9061		-0.939		-0.117		-1.17

				0.9498		-0.502		-0.0624		-0.624

				0.9938		-0.062		-0.0071		-0.071

				1.0359		0.359		0.0461		0.461

				1.0742		0.742		0.0949		0.949

				1.1069		1.069		0.1369		1.369

				1.1328		1.328		0.1705		1.705

				1.151		1.51		0.1944		1.944

				1.1609		1.609		0.2078		2.078

				1.1625		1.625		0.2106		2.106

				1.1561		1.561		0.203		2.03

				1.1425		1.425		0.1859		1.859

				1.1226		1.226		0.1605		1.605

				1.0978		0.978		0.1285		1.285

				1.0695		0.695		0.0916		0.916

				1.0392		0.392		0.0518		0.518

				1.0085		0.085		0.0113		0.113

				0.9789		-0.211		-0.0281		-0.281

				0.9519		-0.481		-0.0644		-0.644

				0.9285		-0.715		-0.096		-0.96

				0.9098		-0.902		-0.1217		-1.217

				0.8964		-1.036		-0.1403		-1.403

				0.8887		-1.113		-0.1513		-1.513

				0.8868		-1.132		-0.1545		-1.545

				0.8905		-1.095		-0.1501		-1.501

				0.8993		-1.007		-0.1386		-1.386

				0.9126		-0.874		-0.1208		-1.208

				0.9294		-0.706		-0.098		-0.98

				0.9488		-0.512		-0.0714		-0.714

				0.9698		-0.302		-0.0425		-0.425

				0.9912		-0.088		-0.0128		-0.128

				1.0119		0.119		0.0162		0.162

				1.031		0.31		0.0433		0.433

				1.0476		0.476		0.067		0.67

				1.0611		0.611		0.0865		0.865

				1.071		0.71		0.101		1.01

				1.0769		0.769		0.1099		1.099

				1.0788		0.788		0.1131		1.131

				1.0768		0.768		0.1107		1.107

				1.0711		0.711		0.103		1.03

				1.0623		0.623		0.0907		0.907

				1.0509		0.509		0.0745		0.745

				1.0375		0.375		0.0554		0.554

				1.0231		0.231		0.0344		0.344

				1.0082		0.082		0.0126		0.126

				0.9937		-0.063		-0.0088		-0.088

				0.9802		-0.198		-0.0289		-0.289

				0.9684		-0.316		-0.0467		-0.467

				0.9586		-0.414		-0.0615		-0.615

				0.9514		-0.486		-0.0727		-0.727

				0.9469		-0.531		-0.0798		-0.798

				0.9452		-0.548		-0.0828		-0.828

				0.9463		-0.537		-0.0817		-0.817

				0.9499		-0.501		-0.0766		-0.766

				0.9557		-0.443		-0.0681		-0.681

				0.9634		-0.366		-0.0566		-0.566

				0.9725		-0.275		-0.0429		-0.429

				0.9825		-0.175		-0.0276		-0.276

				0.9929		-0.071		-0.0117		-0.117





100 mph Stick Free (decel)

		0		0		-9.755		-9.756

		12.18		12.18		-9.049		-9.049

		28.42		28.42		-7.938		-7.934

		45.85		45.85		-6.498		-6.483

		54.68		54.68		-4.814		-4.779

		64		64		-2.981		-2.918

		84.8		84.8		-1.094		-0.994

						0.751		0.894

						2.467		2.658

						3.978		4.217

						5.22		5.505

						6.146		6.47

						6.727		7.08

						6.953		7.32

						6.829		7.195

						6.38		6.727

						5.644		5.953

						4.671		4.923

						3.519		3.699

						2.254		2.349

						0.943		0.942

						-0.348		-0.449

						-1.558		-1.759

						-2.631		-2.928

						-3.523		-3.904

						-4.2		-4.649

						-4.638		-5.136

						-4.829		-5.353

						-4.776		-5.302

						-4.494		-4.996

						-4.008		-4.461

						-3.351		-3.732

						-2.565		-2.854

						-1.693		-1.876

						-0.783		-0.848

						0.12		0.176

						0.972		1.148

						1.734		2.022

						2.373		2.76

						2.866		3.333

						3.194		3.72

						3.351		3.909

						3.337		3.901

						3.162		3.704

						2.843		3.336

						2.401		2.822

						1.864		2.194

						1.264		1.486

						0.633		0.736

						0.002		-0.017

						-0.597		-0.737

						-1.137		-1.39

						-1.595		-1.948

						-1.952		-2.387

						-2.197		-2.692

						-2.323		-2.853

						-2.33		-2.868

						-2.223		-2.745

						-2.014		-2.493

						-1.717		-2.131

						-1.352		-1.682

						-0.939		-1.17

						-0.502		-0.624

						-0.062		-0.071

						0.359		0.461

						0.742		0.949

						1.069		1.369

						1.328		1.705

						1.51		1.944

						1.609		2.078

						1.625		2.106

						1.561		2.03

						1.425		1.859

						1.226		1.605

						0.978		1.285

						0.695		0.916

						0.392		0.518

						0.085		0.113

						-0.211		-0.281

						-0.481		-0.644

						-0.715		-0.96

						-0.902		-1.217

						-1.036		-1.403

						-1.113		-1.513

						-1.132		-1.545

						-1.095		-1.501

						-1.007		-1.386

						-0.874		-1.208

						-0.706		-0.98

						-0.512		-0.714

						-0.302		-0.425

						-0.088		-0.128

						0.119		0.162

						0.31		0.433

						0.476		0.67

						0.611		0.865

						0.71		1.01

						0.769		1.099

						0.788		1.131

						0.768		1.107

						0.711		1.03

						0.623		0.907

						0.509		0.745

						0.375		0.554

						0.231		0.344

						0.082		0.126

						-0.063		-0.088

						-0.198		-0.289

						-0.316		-0.467

						-0.414		-0.615

						-0.486		-0.727

						-0.531		-0.798

						-0.548		-0.828

						-0.537		-0.817

						-0.501		-0.766

						-0.443		-0.681

						-0.366		-0.566

						-0.275		-0.429

						-0.175		-0.276

						-0.071		-0.117



Altitude

A/S

Data Model

GAIMS Model

Time (sec)

Amplitude (ft) or (mph)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



100 mph stick free accel

		0		0

		13.75		13.75

		25.83		25.83

		40.83		40.83

		52.82		52.82

		68.58		68.58

		79.45		79.45

		96.6		96.6

		110.7		110.7



Stick Free

phugoid

A/S phugoid

time

Amplitude (ft) or (mph)

Phugoid 100 mph 5500ft initial 20 mph accel

-72.043122187

17.38112336

134.7399611831

-12.0359834653

-46.2268827212

10.298874171

88.1320798265

-5.7793822273

-22.5194865944

5.9553776456

44.2520600367

-1.67633255

-1.0256222003

4.2370490384

7.7244778226

-0.0045

1.2184916865

1.6821645228



100 mph Stick Fixed decel

		0		0

		12.8		12.8

		30.19		30.19

		43.34		43.34

		56.42		56.42

		67.3		67.3

		84.37		84.37

		98.65		98.65



Altitude

A/S

time (sec)

Amplitude (ft)

Stick fixed phugoid 100 mph initial decel

180.5338948011

-15.66959536

22.7866712569

12.9357849028

161.7842598349

-8.17742473

47.9661701452

6.8187625854

110.1510625542

-6.5846975486

60.9539995874

3.382291667

86.2494563987

-2.5061808546

54.7145472952

-0.8423668351



140 mph Stick Free Accel

		0		0

		16.91		16.91

		34.87		34.87

		51.25		51.25

		67.56		67.56

		82.94		82.94

		100.22		100.22

		114.88		114.88



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (accel)

-105.5094028732

19.63688848

106.0256847005

-10.3189447485

-83.5804218076

9.70340625

41.9320162173

-3.7987214116

-42.4058487201

5.785924635

0.9204992092

-1.907233509

-41.3002963763

2.8776385557

-0.0344730489

-0.00285648



140 Stick Fixed Phugoid (decel)

		0		0

		17.91		17.91

		33.76		33.76

		51		51

		64.59		64.59

		83.66		83.66

		100.34		100.34

		117.56		117.56



Altitude

A/S

Time (sec)

Amplitude (ft)

140 mph Stick Fixed Phugoid (decel)

312.1332917626

-18.48887664

-4.7388880895

14.6526822103

286.6177133453

-11.2381067061

148.2088018495

3.84405286

254.1179535468

-7.5433034341

219.8581955761

-0.00285648

280.7918619664

-1.907233509

249.8434828198

-0.00285648



140 Stick Free (decel)

		0		0

		17.66		17.66

		32.55		32.55

		50.45		50.45

		64.95		64.95

		84.01		84.01

		100.1		100.1

		115.95		115.95

		135.59		135.59



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (decel)

212.1450827365

-18.48887664

-54.7072635475

14.6526822103

155.3784537062

-9.39678461

-23.6162842281

9.70340625

82.4567186673

-4.7396402934

-2.0794724724

4.8135049459

50.8977896521

-1.907233509

19.0775893322

1.9143198966

59.9364653179

-0.00285648



atm interp

		Atmospheric Interpolation Table

								Tstd		Pstd		Rhostd		Sigstd		T		Rho		Sigma

				Hi (ft)  =		Ti (F) =		rankine		lb/ft^2		slug/ft^3				Rankine		slug/ft^3

		Input		5700		61		498.37		1715.32		0.002005		0.84608		521.67		0.001917		0.8090						0.84608

				5450		61		499.26		1731.47		0.002020		0.85252		521.67		0.001935		0.8167						0.85252

				5650		61		498.55		1718.54		0.002008		0.84736		521.67		0.001921		0.8106						0.84736

				5480		61		499.15		1729.51		0.002019		0.85174		521.67		0.001933		0.8157						0.85174

				5580		61		498.80		1723.05		0.002013		0.84916		521.67		0.001926		0.8127						0.84916

				5500		61		499.08		1728.20		0.002017		0.85122		521.67		0.001932		0.8151						0.85122

				5550		61		498.90		1724.98		0.002014		0.84994		521.67		0.001928		0.8136						0.84994

				5520		61		499.01		1726.91		0.002016		0.85071		521.67		0.001930		0.8145						0.85071

				5560		61		498.87		1724.34		0.002014		0.84968		521.67		0.001927		0.8133						0.84968

		Altitude		Temp		Pressure		Density						Interpolation Table

		0		518.6		2116.2		0.0023769				PA		Ts		Pstd		Rho std

		500		516.9		2078.3		0.0023423				5500		499.08		1728.2		0.0020174

		1000		515.12		2040.9		0.0023081				6000		497.3		1696		0.0019869

		1500		513.34		2004		0.0022743				5000		500.86		1760.9		0.0020482

		2000		511.56		1967.7		0.0022409				5500		499.08		1728.2		0.0020174

		2500		509.77		1931.9		0.0022079				5500		499.08		1728.2		0.0020174

		3000		507.99		1896.7		0.0021752				6000		497.3		1696		0.0019869

		3500		506.21		1861.9		0.0021429				5000		500.86		1760.9		0.0020482

		4000		504.43		1827.7		0.0021110				5500		499.08		1728.2		0.0020174

		4500		502.64		1794.1		0.0020794				5500		499.08		1728.2		0.0020174

		5000		500.86		1760.9		0.0020482				6000		497.3		1696		0.0019869

		5500		499.08		1728.2		0.0020174				5500		499.08		1728.2		0.0020174

		6000		497.3		1696		0.0019869				5500		499.08		1728.2		0.0020174

		6500		495.52		1664.3		0.0019567				5500		499.08		1728.2		0.0020174

		7000		493.73		1633.1		0.0019270				6000		497.3		1696		0.0019869

		7500		491.95		1602.3		0.0018975				5500		499.08		1728.2		0.0020174

		8000		490.17		1572.1		0.0018685				6000		497.3		1696		0.0019869

		8500		488.39		1542.3		0.0018397				5500		499.08		1728.2		0.0020174

		9000		486.61		1512.9		0.0018113				6000		497.3		1696		0.0019869

		9500		484.82		1484		0.0017833

		10000		483.04		1455.6		0.0017556
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MBD0062F95B.unknown



MBD0062F95C.unknown




_1030120449.xls
raw data

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				100						5500				100						5500				100

		OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		63		0		120		5440				63		0		80		5660				61		0		80		5600

				13.75		85		5620						12.8		115		5530						12.18		110		5450

				25.83		112		5460						30.19		90		5650						28.42		85		5560

				40.83		93		5580						43.34		108		5550						45.85		105		5480

				52.82		107		5480						56.42		92		5600						54.68		90		5500

				68.58		98		5540						67.3		104		5560						64		103		5500

				79.45		105		5500						84.37		97		5580						84.8		98		5520

				96.6		100		5505						98.65		99		5550

				110.7		102		5500

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				140						5500				140						5500				140

		OAT		Time		A/S (mph)		delt Vpc				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		65		0		160		5400				65		0		120		5800				65		0		120		5700

				16.91		129		5600						17.91		155		5500						17.66		155		5450

				34.87		150		5420						33.76		128		5780						32.55		130		5650

				51.25		136		5540						51		144		5650						50.45		150		5480

				67.56		146		5460						64.59		132		5750						64.95		135		5580

				82.94		138		5500						83.66		140		5720						84.01		145		5500

				100.22		143		5460						100.34		138		5780						100.1		138		5550

				114.88		140		5500						117.56		140		5750						115.95		142		5520

																								135.59		140		5560





100 mph stick free only

		0		0

		12.18		12.18

		28.42		28.42

		45.85		45.85

		54.68		54.68

		64		64

		84.8		84.8



Altitude

Airspeed

Time (sec)

Amplitude (mph or ft)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



reduced data

		Stick Free with initial accel of 20 mph										100 mph		Free

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		zeta

		63		0		120		-0.59		119.41		5440		0.85278		-3.8246305006		5436		-72.04		17.38		0		27.675		0.0361336947

				13.75		85		4.99		89.99		5620		0.84814		22.9584528695		5643		134.74		-12.04		13.75						0.1159695304

				25.83		112		0.33		112.33		5460		0.85226		1.9916089653		5462		-46.23		10.30		12.08						0.0868466071

				40.83		93		3.25		96.25		5580		0.84916		16.350571513		5596		88.13		-5.78		15						0.1932711847

				52.82		107		0.99		107.99		5480		0.85174		5.699005092		5486		-22.52		5.96		11.99

				68.58		98		2.35		100.35		5540		0.85019		12.4705517232		5552		44.25		-1.68		15.76

				79.45		105		1.27		106.27		5500		0.85122		7.1928694861		5507		-1.03		4.24		10.87

				96.6		100		2.03		102.03		5505		0.85109		10.942969509		5516		7.72		-0.00		17.15

				110.7		102		1.71		103.71		5500		0.85122		9.4369833729		5509		1.22		1.68		14.1						0.1320291074

		Stick Fixed with initial decel of 20 mph										100 mph		Fixed

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altituded		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (r/sec)		Zeta

		63		0		80		6.36		86.36		5660		0.84711		27.5338948011		5688		181		-16		0		28.1857142857		0.2228079067

				12.8		115		-0.03		114.97		5530		0.85045		-0.2133287431		5530		23		13		12.8						0.1176402923

				30.19		90		3.85		93.85		5650		0.84736		18.7842598349		5669		162		-8		17.39						0.0610670496

				43.34		108		0.85		108.85		5550		0.84994		4.9661701452		5555		48		7		13.15						0.0381097617

				56.42		92		3.45		95.45		5600		0.84865		17.1510625542		5617		110		-7		13.08

				67.3		104		1.41		105.41		5560		0.84968		7.9539995874		5568		61		3		10.88

				84.37		97		2.52		99.52		5580		0.84916		13.2494563987		5593		86		-3		17.07

				98.65		99		2.19		101.19		5550		0.84994		11.7145472952		5562		55		-1		14.28						0.0722723679

		100 mph Stick Free with initial decel of 20 mph														Oat		63 F

		Trim Conditions				Vcas		Vcas

		Hi		Hc		mph		mph						sigma						Alt		A/S				GAIMS		Zeta

		5500		5507		100		102.03		Cas		Hi		std		Hpc		Hc		Amp		Amp				28.296		0.083

				Time		A/S		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

				0		80		6.36		86.36		5600		0.8528		27.35		5627		120		-16		0		28.27		0.0354		0.073

				12.18		110		0.58		110.58		5450		0.8481		3.49		5453		-54		9		12.18						0.156

				28.42		85		4.99		89.99		5560		0.8523		22.85		5583		76		-12		16.24

				45.85		105		1.27		106.27		5480		0.8492		7.21		5487		-20		4		17.43

				54.68		90		3.85		93.85		5500		0.8517		18.69		5519		12		-8		8.83

				64		103		1.56		104.56		5500		0.8502		8.70		5509		2		3		9.32

				84.8		98		2.35		100.35		5520		0.8512		12.46		5532		25		-2		20.8		Average Zeta				0.115

		Stick Free with initial accel of 20 mph										140 mph		Free		Accel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		160		-2.46		157.54		5400		0.85382		-21.5094028732		5378		-106		20		0		32.8228571429		0.0304665738

				16.91		129		-1.42		127.58		5600		0.84865		-9.9743152995		5590		106		-10		16.91						0.1570728277

				34.87		150		-2.40		147.60		5420		0.8533		-19.5804218076		5400		-84		10		17.96						0.0820140826

				51.25		136		-1.90		134.10		5540		0.85019		-14.0679837827		5526		42		-4		16.38						0.1090065889

				67.56		146		-2.31		143.69		5460		0.85226		-18.4058487201		5442		-42		6		16.31

				82.94		138		-2.01		135.99		5500		0.85122		-15.0795007908		5485		1		-2		15.38

				100.22		143		-2.22		140.78		5460		0.85226		-17.3002963763		5443		-41		3		17.28

				114.88		140		-2.10		137.90		5500		0.85122		-16.0344730489		5484		-0		-0		14.66						0.1160311664

		Stick Fixed with initial decel of 20 mph										140 mph		Fixed		Decel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5800		0.8435		-3.8667082374		5796		312		-18		0		33.5885714286		0.0297720313		0.0789895433

				17.91		155		-2.45		152.55		5500		0.85122		-20.7388880895		5479		-5		15		17.91						0.2082945833

				33.76		128		-1.34		126.66		5780		0.84402		-9.3822866547		5771		287		-11		15.85						0.0633201601

				51		144		-2.26		141.74		5650		0.84736		-17.7911981505		5632		148		4		17.24

				64.59		132		-1.64		130.36		5750		0.84479		-11.8820464532		5738		254		-8		13.59

				83.66		140		-2.10		137.90		5720		0.84556		-16.1418044239		5704		220		-0		19.07

				100.34		138		-2.01		135.99		5780		0.84402		-15.2081380336		5765		281		-2		16.68

				117.56		140		-2.10		137.90		5750		0.84479		-16.1565171802		5734		250		-0		17.22						0.1168680956

												140 mph		Free		Decel				Stick Free with initial decel of 20 mph

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5700		0.84608		-3.8549172635		5696		212		-18		0		33.1285714286		0.0301854248		0.1070973791

				17.66		155		-2.45		152.55		5450		0.85252		-20.7072635475		5429		-55		15		17.66						0.0654548198

				32.55		130		-1.50		128.50		5650		0.84736		-10.6215462938		5639		155		-9		14.89						0.1082867014

				50.45		150		-2.40		147.60		5480		0.85174		-19.6162842281		5460		-24		10		17.9						0.110888294

				64.95		135		-1.84		133.16		5580		0.84916		-13.5432813327		5566		82		-5		14.5

				84.01		145		-2.29		142.71		5500		0.85122		-18.0794724724		5482		-2		5		19.06

				100.1		138		-2.01		135.99		5550		0.84994		-15.1022103479		5535		51		-2		16.09

				115.95		142		-2.19		139.81		5520		0.85071		-16.9224106678		5503		19		2		15.85

				135.59		140		-2.10		137.90		5560		0.84968		-16.0635346821		5544		60		-0								0.0979317986





Summary Table

				Phugoid Response Summary Table

																Initial Alt		Final Alt		Vias final

				Vias		Mode		T		Wd (r/sec)		Zeta		Wn (r/sec)		ft		ft		mph

				100		Free		28.27		0.2221698113		0.1148291291		0.223649193		5500		5532		98

				100		Fixed		28.19		0.2228079067		0.0722723679		0.223392092		5550		5562		99

				100		Free (accel)		27.68		0.2269196025		0.1320291074		0.2289236367		5550		5509		102

				140		Free		33.13		0.1895644674		0.0979317986		0.1904800807		5500		5544		140

				140		Fixed		33.59		0.1869683566		0.1168680956		0.1882584076		5500		5734		140

				140		Free (accel)		32.82		0.1913300836		0.1160311664		0.1926311969		5500		5484		140

				GAIMS Data				T		Wd (r/sec)		Zeta

				100		Free		28.29		0.2219865677		0.0986		0.2230735723

				100 mph Stick Free Phugoid Model Approximation

				Data Model				GAIMS Model

				Transfer function:				Transfer function:

				0.05003				0.04976

				-------------------------				-------------------------

				s^2 + 0.051345 s + 0.05003				s^2 + 0.04399 s + 0.04976								2		0.051345		0.05003

				Data		Amplitude		Data		Amplitude

				0.0245		-9.755		-0.9756		-9.756

				0.0951		-9.049		-0.9049		-9.049

				0.2062		-7.938		-0.7934		-7.934

				0.3502		-6.498		-0.6483		-6.483

				0.5186		-4.814		-0.4779		-4.779

				0.7019		-2.981		-0.2918		-2.918

				0.8906		-1.094		-0.0994		-0.994

				1.0751		0.751		0.0894		0.894

				1.2467		2.467		0.2658		2.658

				1.3978		3.978		0.4217		4.217

				1.522		5.22		0.5505		5.505

				1.6146		6.146		0.647		6.47

				1.6727		6.727		0.708		7.08

				1.6953		6.953		0.732		7.32

				1.6829		6.829		0.7195		7.195

				1.638		6.38		0.6727		6.727

				1.5644		5.644		0.5953		5.953

				1.4671		4.671		0.4923		4.923

				1.3519		3.519		0.3699		3.699

				1.2254		2.254		0.2349		2.349

				1.0943		0.943		0.0942		0.942

				0.9652		-0.348		-0.0449		-0.449

				0.8442		-1.558		-0.1759		-1.759

				0.7369		-2.631		-0.2928		-2.928

				0.6477		-3.523		-0.3904		-3.904

				0.58		-4.2		-0.4649		-4.649

				0.5362		-4.638		-0.5136		-5.136

				0.5171		-4.829		-0.5353		-5.353

				0.5224		-4.776		-0.5302		-5.302

				0.5506		-4.494		-0.4996		-4.996

				0.5992		-4.008		-0.4461		-4.461

				0.6649		-3.351		-0.3732		-3.732

				0.7435		-2.565		-0.2854		-2.854

				0.8307		-1.693		-0.1876		-1.876

				0.9217		-0.783		-0.0848		-0.848

				1.012		0.12		0.0176		0.176

				1.0972		0.972		0.1148		1.148

				1.1734		1.734		0.2022		2.022

				1.2373		2.373		0.276		2.76

				1.2866		2.866		0.3333		3.333

				1.3194		3.194		0.372		3.72

				1.3351		3.351		0.3909		3.909

				1.3337		3.337		0.3901		3.901

				1.3162		3.162		0.3704		3.704

				1.2843		2.843		0.3336		3.336

				1.2401		2.401		0.2822		2.822

				1.1864		1.864		0.2194		2.194

				1.1264		1.264		0.1486		1.486

				1.0633		0.633		0.0736		0.736

				1.0002		0.002		-0.0017		-0.017

				0.9403		-0.597		-0.0737		-0.737

				0.8863		-1.137		-0.139		-1.39

				0.8405		-1.595		-0.1948		-1.948

				0.8048		-1.952		-0.2387		-2.387

				0.7803		-2.197		-0.2692		-2.692

				0.7677		-2.323		-0.2853		-2.853

				0.767		-2.33		-0.2868		-2.868

				0.7777		-2.223		-0.2745		-2.745

				0.7986		-2.014		-0.2493		-2.493

				0.8283		-1.717		-0.2131		-2.131

				0.8648		-1.352		-0.1682		-1.682

				0.9061		-0.939		-0.117		-1.17

				0.9498		-0.502		-0.0624		-0.624

				0.9938		-0.062		-0.0071		-0.071

				1.0359		0.359		0.0461		0.461

				1.0742		0.742		0.0949		0.949

				1.1069		1.069		0.1369		1.369

				1.1328		1.328		0.1705		1.705

				1.151		1.51		0.1944		1.944

				1.1609		1.609		0.2078		2.078

				1.1625		1.625		0.2106		2.106

				1.1561		1.561		0.203		2.03

				1.1425		1.425		0.1859		1.859

				1.1226		1.226		0.1605		1.605

				1.0978		0.978		0.1285		1.285

				1.0695		0.695		0.0916		0.916

				1.0392		0.392		0.0518		0.518

				1.0085		0.085		0.0113		0.113

				0.9789		-0.211		-0.0281		-0.281

				0.9519		-0.481		-0.0644		-0.644

				0.9285		-0.715		-0.096		-0.96

				0.9098		-0.902		-0.1217		-1.217

				0.8964		-1.036		-0.1403		-1.403

				0.8887		-1.113		-0.1513		-1.513

				0.8868		-1.132		-0.1545		-1.545

				0.8905		-1.095		-0.1501		-1.501

				0.8993		-1.007		-0.1386		-1.386

				0.9126		-0.874		-0.1208		-1.208

				0.9294		-0.706		-0.098		-0.98

				0.9488		-0.512		-0.0714		-0.714

				0.9698		-0.302		-0.0425		-0.425

				0.9912		-0.088		-0.0128		-0.128

				1.0119		0.119		0.0162		0.162

				1.031		0.31		0.0433		0.433

				1.0476		0.476		0.067		0.67

				1.0611		0.611		0.0865		0.865

				1.071		0.71		0.101		1.01

				1.0769		0.769		0.1099		1.099

				1.0788		0.788		0.1131		1.131

				1.0768		0.768		0.1107		1.107

				1.0711		0.711		0.103		1.03

				1.0623		0.623		0.0907		0.907

				1.0509		0.509		0.0745		0.745

				1.0375		0.375		0.0554		0.554

				1.0231		0.231		0.0344		0.344

				1.0082		0.082		0.0126		0.126

				0.9937		-0.063		-0.0088		-0.088

				0.9802		-0.198		-0.0289		-0.289

				0.9684		-0.316		-0.0467		-0.467

				0.9586		-0.414		-0.0615		-0.615

				0.9514		-0.486		-0.0727		-0.727

				0.9469		-0.531		-0.0798		-0.798

				0.9452		-0.548		-0.0828		-0.828

				0.9463		-0.537		-0.0817		-0.817

				0.9499		-0.501		-0.0766		-0.766

				0.9557		-0.443		-0.0681		-0.681

				0.9634		-0.366		-0.0566		-0.566

				0.9725		-0.275		-0.0429		-0.429

				0.9825		-0.175		-0.0276		-0.276

				0.9929		-0.071		-0.0117		-0.117





100 mph Stick Free (decel)

		0		0		-9.755		-9.756

		12.18		12.18		-9.049		-9.049

		28.42		28.42		-7.938		-7.934

		45.85		45.85		-6.498		-6.483

		54.68		54.68		-4.814		-4.779

		64		64		-2.981		-2.918

		84.8		84.8		-1.094		-0.994
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						0.611		0.865

						0.71		1.01

						0.769		1.099

						0.788		1.131

						0.768		1.107

						0.711		1.03

						0.623		0.907

						0.509		0.745

						0.375		0.554

						0.231		0.344

						0.082		0.126

						-0.063		-0.088

						-0.198		-0.289

						-0.316		-0.467

						-0.414		-0.615

						-0.486		-0.727

						-0.531		-0.798

						-0.548		-0.828

						-0.537		-0.817

						-0.501		-0.766

						-0.443		-0.681

						-0.366		-0.566

						-0.275		-0.429

						-0.175		-0.276

						-0.071		-0.117



Altitude

A/S

Data Model

GAIMS Model

Time (sec)

Amplitude (ft) or (mph)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



100 mph stick free accel

		0		0

		13.75		13.75

		25.83		25.83

		40.83		40.83

		52.82		52.82

		68.58		68.58

		79.45		79.45

		96.6		96.6

		110.7		110.7



Stick Free

phugoid

A/S phugoid

time

Amplitude (ft) or (mph)

Phugoid 100 mph 5500ft initial 20 mph accel

-72.043122187

17.38112336

134.7399611831

-12.0359834653

-46.2268827212

10.298874171

88.1320798265

-5.7793822273

-22.5194865944

5.9553776456

44.2520600367

-1.67633255

-1.0256222003

4.2370490384

7.7244778226

-0.0045

1.2184916865

1.6821645228



100 mph Stick Fixed decel

		0		0

		12.8		12.8

		30.19		30.19

		43.34		43.34

		56.42		56.42

		67.3		67.3

		84.37		84.37

		98.65		98.65



Altitude

A/S

time (sec)

Amplitude (ft)

Stick fixed phugoid 100 mph initial decel

180.5338948011

-15.66959536

22.7866712569

12.9357849028

161.7842598349

-8.17742473

47.9661701452

6.8187625854

110.1510625542

-6.5846975486

60.9539995874

3.382291667

86.2494563987

-2.5061808546

54.7145472952

-0.8423668351



140 mph Stick Free Accel

		0		0

		16.91		16.91

		34.87		34.87

		51.25		51.25

		67.56		67.56

		82.94		82.94

		100.22		100.22

		114.88		114.88



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (accel)

-105.5094028732

19.63688848

106.0256847005

-10.3189447485

-83.5804218076

9.70340625

41.9320162173

-3.7987214116

-42.4058487201

5.785924635

0.9204992092

-1.907233509

-41.3002963763

2.8776385557

-0.0344730489

-0.00285648



140 Stick Fixed Phugoid (decel)

		0		0

		17.91		17.91

		33.76		33.76

		51		51

		64.59		64.59

		83.66		83.66

		100.34		100.34

		117.56		117.56



Altitude

A/S

Time (sec)

Amplitude (ft)

140 mph Stick Fixed Phugoid (decel)

312.1332917626

-18.48887664

-4.7388880895

14.6526822103

286.6177133453

-11.2381067061

148.2088018495

3.84405286

254.1179535468

-7.5433034341

219.8581955761

-0.00285648

280.7918619664

-1.907233509

249.8434828198

-0.00285648



140 Stick Free (decel)

		0		0

		17.66		17.66

		32.55		32.55

		50.45		50.45

		64.95		64.95

		84.01		84.01

		100.1		100.1

		115.95		115.95

		135.59		135.59



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (decel)

212.1450827365

-18.48887664

-54.7072635475

14.6526822103

155.3784537062

-9.39678461

-23.6162842281

9.70340625

82.4567186673

-4.7396402934

-2.0794724724

4.8135049459

50.8977896521

-1.907233509

19.0775893322

1.9143198966

59.9364653179

-0.00285648



atm interp

		Atmospheric Interpolation Table

								Tstd		Pstd		Rhostd		Sigstd		T		Rho		Sigma

				Hi (ft)  =		Ti (F) =		rankine		lb/ft^2		slug/ft^3				Rankine		slug/ft^3

		Input		5700		61		498.37		1715.32		0.002005		0.84608		521.67		0.001917		0.8090						0.84608

				5450		61		499.26		1731.47		0.002020		0.85252		521.67		0.001935		0.8167						0.85252

				5650		61		498.55		1718.54		0.002008		0.84736		521.67		0.001921		0.8106						0.84736

				5480		61		499.15		1729.51		0.002019		0.85174		521.67		0.001933		0.8157						0.85174

				5580		61		498.80		1723.05		0.002013		0.84916		521.67		0.001926		0.8127						0.84916

				5500		61		499.08		1728.20		0.002017		0.85122		521.67		0.001932		0.8151						0.85122

				5550		61		498.90		1724.98		0.002014		0.84994		521.67		0.001928		0.8136						0.84994

				5520		61		499.01		1726.91		0.002016		0.85071		521.67		0.001930		0.8145						0.85071

				5560		61		498.87		1724.34		0.002014		0.84968		521.67		0.001927		0.8133						0.84968

		Altitude		Temp		Pressure		Density						Interpolation Table

		0		518.6		2116.2		0.0023769				PA		Ts		Pstd		Rho std

		500		516.9		2078.3		0.0023423				5500		499.08		1728.2		0.0020174

		1000		515.12		2040.9		0.0023081				6000		497.3		1696		0.0019869

		1500		513.34		2004		0.0022743				5000		500.86		1760.9		0.0020482

		2000		511.56		1967.7		0.0022409				5500		499.08		1728.2		0.0020174

		2500		509.77		1931.9		0.0022079				5500		499.08		1728.2		0.0020174

		3000		507.99		1896.7		0.0021752				6000		497.3		1696		0.0019869

		3500		506.21		1861.9		0.0021429				5000		500.86		1760.9		0.0020482

		4000		504.43		1827.7		0.0021110				5500		499.08		1728.2		0.0020174

		4500		502.64		1794.1		0.0020794				5500		499.08		1728.2		0.0020174

		5000		500.86		1760.9		0.0020482				6000		497.3		1696		0.0019869

		5500		499.08		1728.2		0.0020174				5500		499.08		1728.2		0.0020174

		6000		497.3		1696		0.0019869				5500		499.08		1728.2		0.0020174

		6500		495.52		1664.3		0.0019567				5500		499.08		1728.2		0.0020174

		7000		493.73		1633.1		0.0019270				6000		497.3		1696		0.0019869

		7500		491.95		1602.3		0.0018975				5500		499.08		1728.2		0.0020174

		8000		490.17		1572.1		0.0018685				6000		497.3		1696		0.0019869

		8500		488.39		1542.3		0.0018397				5500		499.08		1728.2		0.0020174

		9000		486.61		1512.9		0.0018113				6000		497.3		1696		0.0019869

		9500		484.82		1484		0.0017833

		10000		483.04		1455.6		0.0017556
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MBD0062F95B.unknown



MBD0062F95C.unknown




_1030124978.xls
raw data

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				100						5500				100						5500				100

		OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		63		0		120		5440				63		0		80		5660				61		0		80		5600

				13.75		85		5620						12.8		115		5530						12.18		110		5450

				25.83		112		5460						30.19		90		5650						28.42		85		5560

				40.83		93		5580						43.34		108		5550						45.85		105		5480

				52.82		107		5480						56.42		92		5600						54.68		90		5500

				68.58		98		5540						67.3		104		5560						64		103		5500

				79.45		105		5500						84.37		97		5580						84.8		98		5520

				96.6		100		5505						98.65		99		5550

				110.7		102		5500

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				140						5500				140						5500				140

		OAT		Time		A/S (mph)		delt Vpc				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		65		0		160		5400				65		0		120		5800				65		0		120		5700

				16.91		129		5600						17.91		155		5500						17.66		155		5450

				34.87		150		5420						33.76		128		5780						32.55		130		5650

				51.25		136		5540						51		144		5650						50.45		150		5480

				67.56		146		5460						64.59		132		5750						64.95		135		5580

				82.94		138		5500						83.66		140		5720						84.01		145		5500

				100.22		143		5460						100.34		138		5780						100.1		138		5550

				114.88		140		5500						117.56		140		5750						115.95		142		5520

																								135.59		140		5560





100 mph stick free only

		0		0

		12.18		12.18

		28.42		28.42

		45.85		45.85

		54.68		54.68

		64		64

		84.8		84.8



Altitude

Airspeed

Time (sec)

Amplitude (mph or ft)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



reduced data

		Stick Free with initial accel of 20 mph										100 mph		Free

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		zeta

		63		0		120		-0.59		119.41		5440		0.85278		-3.8246305006		5436		-72.04		17.38		0		27.675		0.0361336947

				13.75		85		4.99		89.99		5620		0.84814		22.9584528695		5643		134.74		-12.04		13.75						0.1159695304

				25.83		112		0.33		112.33		5460		0.85226		1.9916089653		5462		-46.23		10.30		12.08						0.0868466071

				40.83		93		3.25		96.25		5580		0.84916		16.350571513		5596		88.13		-5.78		15						0.1932711847

				52.82		107		0.99		107.99		5480		0.85174		5.699005092		5486		-22.52		5.96		11.99

				68.58		98		2.35		100.35		5540		0.85019		12.4705517232		5552		44.25		-1.68		15.76

				79.45		105		1.27		106.27		5500		0.85122		7.1928694861		5507		-1.03		4.24		10.87

				96.6		100		2.03		102.03		5505		0.85109		10.942969509		5516		7.72		-0.00		17.15

				110.7		102		1.71		103.71		5500		0.85122		9.4369833729		5509		1.22		1.68		14.1						0.1320291074

		Stick Fixed with initial decel of 20 mph										100 mph		Fixed

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altituded		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (r/sec)		Zeta

		63		0		80		6.36		86.36		5660		0.84711		27.5338948011		5688		181		-16		0		28.1857142857		0.2228079067

				12.8		115		-0.03		114.97		5530		0.85045		-0.2133287431		5530		23		13		12.8						0.1176402923

				30.19		90		3.85		93.85		5650		0.84736		18.7842598349		5669		162		-8		17.39						0.0610670496

				43.34		108		0.85		108.85		5550		0.84994		4.9661701452		5555		48		7		13.15						0.0381097617

				56.42		92		3.45		95.45		5600		0.84865		17.1510625542		5617		110		-7		13.08

				67.3		104		1.41		105.41		5560		0.84968		7.9539995874		5568		61		3		10.88

				84.37		97		2.52		99.52		5580		0.84916		13.2494563987		5593		86		-3		17.07

				98.65		99		2.19		101.19		5550		0.84994		11.7145472952		5562		55		-1		14.28						0.0722723679

		100 mph Stick Free with initial decel of 20 mph														Oat		63 F

		Trim Conditions				Vcas		Vcas

		Hi		Hc		mph		mph						sigma						Alt		A/S				GAIMS		Zeta

		5500		5507		100		102.03		Cas		Hi		std		Hpc		Hc		Amp		Amp				28.296		0.083

				Time		A/S		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

				0		80		6.36		86.36		5600		0.8528		27.35		5627		120		-16		0		28.27		0.0354		0.073

				12.18		110		0.58		110.58		5450		0.8481		3.49		5453		-54		9		12.18						0.156

				28.42		85		4.99		89.99		5560		0.8523		22.85		5583		76		-12		16.24

				45.85		105		1.27		106.27		5480		0.8492		7.21		5487		-20		4		17.43

				54.68		90		3.85		93.85		5500		0.8517		18.69		5519		12		-8		8.83

				64		103		1.56		104.56		5500		0.8502		8.70		5509		2		3		9.32

				84.8		98		2.35		100.35		5520		0.8512		12.46		5532		25		-2		20.8		Average Zeta				0.115

		Stick Free with initial accel of 20 mph										140 mph		Free		Accel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		160		-2.46		157.54		5400		0.85382		-21.5094028732		5378		-106		20		0		32.8228571429		0.0304665738

				16.91		129		-1.42		127.58		5600		0.84865		-9.9743152995		5590		106		-10		16.91						0.1570728277

				34.87		150		-2.40		147.60		5420		0.8533		-19.5804218076		5400		-84		10		17.96						0.0820140826

				51.25		136		-1.90		134.10		5540		0.85019		-14.0679837827		5526		42		-4		16.38						0.1090065889

				67.56		146		-2.31		143.69		5460		0.85226		-18.4058487201		5442		-42		6		16.31

				82.94		138		-2.01		135.99		5500		0.85122		-15.0795007908		5485		1		-2		15.38

				100.22		143		-2.22		140.78		5460		0.85226		-17.3002963763		5443		-41		3		17.28

				114.88		140		-2.10		137.90		5500		0.85122		-16.0344730489		5484		-0		-0		14.66						0.1160311664

		Stick Fixed with initial decel of 20 mph										140 mph		Fixed		Decel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5800		0.8435		-3.8667082374		5796		312		-18		0		33.5885714286		0.0297720313		0.0789895433

				17.91		155		-2.45		152.55		5500		0.85122		-20.7388880895		5479		-5		15		17.91						0.2082945833

				33.76		128		-1.34		126.66		5780		0.84402		-9.3822866547		5771		287		-11		15.85						0.0633201601

				51		144		-2.26		141.74		5650		0.84736		-17.7911981505		5632		148		4		17.24

				64.59		132		-1.64		130.36		5750		0.84479		-11.8820464532		5738		254		-8		13.59

				83.66		140		-2.10		137.90		5720		0.84556		-16.1418044239		5704		220		-0		19.07

				100.34		138		-2.01		135.99		5780		0.84402		-15.2081380336		5765		281		-2		16.68

				117.56		140		-2.10		137.90		5750		0.84479		-16.1565171802		5734		250		-0		17.22						0.1168680956

												140 mph		Free		Decel				Stick Free with initial decel of 20 mph

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5700		0.84608		-3.8549172635		5696		212		-18		0		33.1285714286		0.0301854248		0.1070973791

				17.66		155		-2.45		152.55		5450		0.85252		-20.7072635475		5429		-55		15		17.66						0.0654548198

				32.55		130		-1.50		128.50		5650		0.84736		-10.6215462938		5639		155		-9		14.89						0.1082867014

				50.45		150		-2.40		147.60		5480		0.85174		-19.6162842281		5460		-24		10		17.9						0.110888294

				64.95		135		-1.84		133.16		5580		0.84916		-13.5432813327		5566		82		-5		14.5

				84.01		145		-2.29		142.71		5500		0.85122		-18.0794724724		5482		-2		5		19.06

				100.1		138		-2.01		135.99		5550		0.84994		-15.1022103479		5535		51		-2		16.09

				115.95		142		-2.19		139.81		5520		0.85071		-16.9224106678		5503		19		2		15.85

				135.59		140		-2.10		137.90		5560		0.84968		-16.0635346821		5544		60		-0								0.0979317986





Summary Table

				Phugoid Response Summary Table

																Initial Alt		Final Alt		Vias final

				Vias		Mode		T		Wd (r/sec)		Zeta		Wn (r/sec)		ft		ft		mph

				100		Free		28.27		0.2221698113		0.1148291291		0.223649193		5500		5532		98

				100		Fixed		28.19		0.2228079067		0.0722723679		0.223392092		5550		5562		99

				100		Free (accel)		27.68		0.2269196025		0.1320291074		0.2289236367		5550		5509		102

				140		Free		33.13		0.1895644674		0.0979317986		0.1904800807		5500		5544		140

				140		Fixed		33.59		0.1869683566		0.1168680956		0.1882584076		5500		5734		140

				140		Free (accel)		32.82		0.1913300836		0.1160311664		0.1926311969		5500		5484		140

				GAIMS Data				T		Wd (r/sec)		Zeta

				100		Free		28.29		0.2219865677		0.0986		0.2230735723

				100 mph Stick Free Phugoid Model Approximation

				Data Model				GAIMS Model

				Transfer function:				Transfer function:

				0.05003				0.04976

				-------------------------				-------------------------

				s^2 + 0.051345 s + 0.05003				s^2 + 0.04399 s + 0.04976								2		0.051345		0.05003

				Data		Amplitude		Data		Amplitude

				0.0245		-9.755		-0.9756		-9.756

				0.0951		-9.049		-0.9049		-9.049

				0.2062		-7.938		-0.7934		-7.934

				0.3502		-6.498		-0.6483		-6.483

				0.5186		-4.814		-0.4779		-4.779

				0.7019		-2.981		-0.2918		-2.918

				0.8906		-1.094		-0.0994		-0.994

				1.0751		0.751		0.0894		0.894

				1.2467		2.467		0.2658		2.658

				1.3978		3.978		0.4217		4.217

				1.522		5.22		0.5505		5.505

				1.6146		6.146		0.647		6.47

				1.6727		6.727		0.708		7.08

				1.6953		6.953		0.732		7.32

				1.6829		6.829		0.7195		7.195

				1.638		6.38		0.6727		6.727

				1.5644		5.644		0.5953		5.953

				1.4671		4.671		0.4923		4.923

				1.3519		3.519		0.3699		3.699

				1.2254		2.254		0.2349		2.349

				1.0943		0.943		0.0942		0.942

				0.9652		-0.348		-0.0449		-0.449

				0.8442		-1.558		-0.1759		-1.759

				0.7369		-2.631		-0.2928		-2.928

				0.6477		-3.523		-0.3904		-3.904

				0.58		-4.2		-0.4649		-4.649

				0.5362		-4.638		-0.5136		-5.136

				0.5171		-4.829		-0.5353		-5.353

				0.5224		-4.776		-0.5302		-5.302

				0.5506		-4.494		-0.4996		-4.996

				0.5992		-4.008		-0.4461		-4.461

				0.6649		-3.351		-0.3732		-3.732

				0.7435		-2.565		-0.2854		-2.854

				0.8307		-1.693		-0.1876		-1.876

				0.9217		-0.783		-0.0848		-0.848

				1.012		0.12		0.0176		0.176

				1.0972		0.972		0.1148		1.148

				1.1734		1.734		0.2022		2.022

				1.2373		2.373		0.276		2.76

				1.2866		2.866		0.3333		3.333

				1.3194		3.194		0.372		3.72

				1.3351		3.351		0.3909		3.909

				1.3337		3.337		0.3901		3.901

				1.3162		3.162		0.3704		3.704

				1.2843		2.843		0.3336		3.336

				1.2401		2.401		0.2822		2.822

				1.1864		1.864		0.2194		2.194

				1.1264		1.264		0.1486		1.486

				1.0633		0.633		0.0736		0.736

				1.0002		0.002		-0.0017		-0.017

				0.9403		-0.597		-0.0737		-0.737

				0.8863		-1.137		-0.139		-1.39

				0.8405		-1.595		-0.1948		-1.948

				0.8048		-1.952		-0.2387		-2.387

				0.7803		-2.197		-0.2692		-2.692

				0.7677		-2.323		-0.2853		-2.853

				0.767		-2.33		-0.2868		-2.868

				0.7777		-2.223		-0.2745		-2.745

				0.7986		-2.014		-0.2493		-2.493

				0.8283		-1.717		-0.2131		-2.131

				0.8648		-1.352		-0.1682		-1.682

				0.9061		-0.939		-0.117		-1.17

				0.9498		-0.502		-0.0624		-0.624

				0.9938		-0.062		-0.0071		-0.071

				1.0359		0.359		0.0461		0.461

				1.0742		0.742		0.0949		0.949

				1.1069		1.069		0.1369		1.369

				1.1328		1.328		0.1705		1.705

				1.151		1.51		0.1944		1.944

				1.1609		1.609		0.2078		2.078

				1.1625		1.625		0.2106		2.106

				1.1561		1.561		0.203		2.03

				1.1425		1.425		0.1859		1.859

				1.1226		1.226		0.1605		1.605

				1.0978		0.978		0.1285		1.285

				1.0695		0.695		0.0916		0.916

				1.0392		0.392		0.0518		0.518

				1.0085		0.085		0.0113		0.113

				0.9789		-0.211		-0.0281		-0.281

				0.9519		-0.481		-0.0644		-0.644

				0.9285		-0.715		-0.096		-0.96

				0.9098		-0.902		-0.1217		-1.217

				0.8964		-1.036		-0.1403		-1.403

				0.8887		-1.113		-0.1513		-1.513

				0.8868		-1.132		-0.1545		-1.545

				0.8905		-1.095		-0.1501		-1.501

				0.8993		-1.007		-0.1386		-1.386

				0.9126		-0.874		-0.1208		-1.208

				0.9294		-0.706		-0.098		-0.98

				0.9488		-0.512		-0.0714		-0.714

				0.9698		-0.302		-0.0425		-0.425

				0.9912		-0.088		-0.0128		-0.128

				1.0119		0.119		0.0162		0.162

				1.031		0.31		0.0433		0.433

				1.0476		0.476		0.067		0.67

				1.0611		0.611		0.0865		0.865

				1.071		0.71		0.101		1.01

				1.0769		0.769		0.1099		1.099

				1.0788		0.788		0.1131		1.131

				1.0768		0.768		0.1107		1.107

				1.0711		0.711		0.103		1.03

				1.0623		0.623		0.0907		0.907

				1.0509		0.509		0.0745		0.745

				1.0375		0.375		0.0554		0.554

				1.0231		0.231		0.0344		0.344

				1.0082		0.082		0.0126		0.126

				0.9937		-0.063		-0.0088		-0.088

				0.9802		-0.198		-0.0289		-0.289

				0.9684		-0.316		-0.0467		-0.467

				0.9586		-0.414		-0.0615		-0.615

				0.9514		-0.486		-0.0727		-0.727

				0.9469		-0.531		-0.0798		-0.798

				0.9452		-0.548		-0.0828		-0.828

				0.9463		-0.537		-0.0817		-0.817

				0.9499		-0.501		-0.0766		-0.766

				0.9557		-0.443		-0.0681		-0.681

				0.9634		-0.366		-0.0566		-0.566

				0.9725		-0.275		-0.0429		-0.429

				0.9825		-0.175		-0.0276		-0.276

				0.9929		-0.071		-0.0117		-0.117





100 mph Stick Free (decel)

		0		0		-9.755		-9.756

		12.18		12.18		-9.049		-9.049

		28.42		28.42		-7.938		-7.934

		45.85		45.85		-6.498		-6.483

		54.68		54.68		-4.814		-4.779

		64		64		-2.981		-2.918

		84.8		84.8		-1.094		-0.994

						0.751		0.894

						2.467		2.658

						3.978		4.217

						5.22		5.505

						6.146		6.47

						6.727		7.08

						6.953		7.32

						6.829		7.195

						6.38		6.727

						5.644		5.953

						4.671		4.923

						3.519		3.699

						2.254		2.349

						0.943		0.942

						-0.348		-0.449

						-1.558		-1.759

						-2.631		-2.928

						-3.523		-3.904

						-4.2		-4.649

						-4.638		-5.136

						-4.829		-5.353

						-4.776		-5.302

						-4.494		-4.996

						-4.008		-4.461

						-3.351		-3.732

						-2.565		-2.854

						-1.693		-1.876

						-0.783		-0.848

						0.12		0.176

						0.972		1.148

						1.734		2.022

						2.373		2.76

						2.866		3.333

						3.194		3.72

						3.351		3.909

						3.337		3.901

						3.162		3.704

						2.843		3.336

						2.401		2.822

						1.864		2.194

						1.264		1.486

						0.633		0.736

						0.002		-0.017

						-0.597		-0.737

						-1.137		-1.39

						-1.595		-1.948

						-1.952		-2.387

						-2.197		-2.692

						-2.323		-2.853

						-2.33		-2.868

						-2.223		-2.745

						-2.014		-2.493

						-1.717		-2.131

						-1.352		-1.682

						-0.939		-1.17

						-0.502		-0.624

						-0.062		-0.071

						0.359		0.461

						0.742		0.949

						1.069		1.369

						1.328		1.705

						1.51		1.944

						1.609		2.078

						1.625		2.106

						1.561		2.03

						1.425		1.859

						1.226		1.605

						0.978		1.285

						0.695		0.916

						0.392		0.518

						0.085		0.113

						-0.211		-0.281

						-0.481		-0.644

						-0.715		-0.96

						-0.902		-1.217

						-1.036		-1.403

						-1.113		-1.513

						-1.132		-1.545

						-1.095		-1.501

						-1.007		-1.386

						-0.874		-1.208

						-0.706		-0.98

						-0.512		-0.714

						-0.302		-0.425

						-0.088		-0.128

						0.119		0.162

						0.31		0.433

						0.476		0.67

						0.611		0.865

						0.71		1.01

						0.769		1.099

						0.788		1.131

						0.768		1.107

						0.711		1.03

						0.623		0.907

						0.509		0.745

						0.375		0.554

						0.231		0.344

						0.082		0.126

						-0.063		-0.088

						-0.198		-0.289

						-0.316		-0.467

						-0.414		-0.615

						-0.486		-0.727

						-0.531		-0.798

						-0.548		-0.828

						-0.537		-0.817

						-0.501		-0.766

						-0.443		-0.681

						-0.366		-0.566

						-0.275		-0.429

						-0.175		-0.276

						-0.071		-0.117



Altitude

A/S

Data Model

GAIMS Model

Time (sec)

Amplitude (ft) or (mph)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



100 mph stick free accel

		0		0

		13.75		13.75

		25.83		25.83

		40.83		40.83

		52.82		52.82

		68.58		68.58

		79.45		79.45

		96.6		96.6

		110.7		110.7



Stick Free

phugoid

A/S phugoid

time

Amplitude (ft) or (mph)

Phugoid 100 mph 5500ft initial 20 mph accel

-72.043122187

17.38112336

134.7399611831

-12.0359834653

-46.2268827212

10.298874171

88.1320798265

-5.7793822273

-22.5194865944

5.9553776456

44.2520600367

-1.67633255

-1.0256222003

4.2370490384

7.7244778226

-0.0045

1.2184916865

1.6821645228



100 mph Stick Fixed decel

		0		0

		12.8		12.8

		30.19		30.19

		43.34		43.34

		56.42		56.42

		67.3		67.3

		84.37		84.37

		98.65		98.65



Altitude

A/S

time (sec)

Amplitude (ft)

Stick fixed phugoid 100 mph initial decel

180.5338948011

-15.66959536

22.7866712569

12.9357849028

161.7842598349

-8.17742473

47.9661701452

6.8187625854

110.1510625542

-6.5846975486

60.9539995874

3.382291667

86.2494563987

-2.5061808546

54.7145472952

-0.8423668351



140 mph Stick Free Accel

		0		0

		16.91		16.91

		34.87		34.87

		51.25		51.25

		67.56		67.56

		82.94		82.94

		100.22		100.22

		114.88		114.88



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (accel)

-105.5094028732

19.63688848

106.0256847005

-10.3189447485

-83.5804218076

9.70340625

41.9320162173

-3.7987214116

-42.4058487201

5.785924635

0.9204992092

-1.907233509

-41.3002963763

2.8776385557

-0.0344730489

-0.00285648



140 Stick Fixed Phugoid (decel)

		0		0

		17.91		17.91

		33.76		33.76

		51		51

		64.59		64.59

		83.66		83.66

		100.34		100.34

		117.56		117.56



Altitude

A/S

Time (sec)

Amplitude (ft)

140 mph Stick Fixed Phugoid (decel)

312.1332917626

-18.48887664

-4.7388880895

14.6526822103

286.6177133453

-11.2381067061

148.2088018495

3.84405286

254.1179535468

-7.5433034341

219.8581955761

-0.00285648

280.7918619664

-1.907233509

249.8434828198

-0.00285648



140 Stick Free (decel)

		0		0

		17.66		17.66

		32.55		32.55

		50.45		50.45

		64.95		64.95

		84.01		84.01

		100.1		100.1

		115.95		115.95

		135.59		135.59



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (decel)

212.1450827365

-18.48887664

-54.7072635475

14.6526822103

155.3784537062

-9.39678461

-23.6162842281

9.70340625

82.4567186673

-4.7396402934

-2.0794724724

4.8135049459

50.8977896521

-1.907233509

19.0775893322

1.9143198966

59.9364653179

-0.00285648



atm interp

		Atmospheric Interpolation Table

								Tstd		Pstd		Rhostd		Sigstd		T		Rho		Sigma

				Hi (ft)  =		Ti (F) =		rankine		lb/ft^2		slug/ft^3				Rankine		slug/ft^3

		Input		5700		61		498.37		1715.32		0.002005		0.84608		521.67		0.001917		0.8090						0.84608

				5450		61		499.26		1731.47		0.002020		0.85252		521.67		0.001935		0.8167						0.85252

				5650		61		498.55		1718.54		0.002008		0.84736		521.67		0.001921		0.8106						0.84736

				5480		61		499.15		1729.51		0.002019		0.85174		521.67		0.001933		0.8157						0.85174

				5580		61		498.80		1723.05		0.002013		0.84916		521.67		0.001926		0.8127						0.84916

				5500		61		499.08		1728.20		0.002017		0.85122		521.67		0.001932		0.8151						0.85122

				5550		61		498.90		1724.98		0.002014		0.84994		521.67		0.001928		0.8136						0.84994

				5520		61		499.01		1726.91		0.002016		0.85071		521.67		0.001930		0.8145						0.85071

				5560		61		498.87		1724.34		0.002014		0.84968		521.67		0.001927		0.8133						0.84968

		Altitude		Temp		Pressure		Density						Interpolation Table

		0		518.6		2116.2		0.0023769				PA		Ts		Pstd		Rho std

		500		516.9		2078.3		0.0023423				5500		499.08		1728.2		0.0020174

		1000		515.12		2040.9		0.0023081				6000		497.3		1696		0.0019869

		1500		513.34		2004		0.0022743				5000		500.86		1760.9		0.0020482

		2000		511.56		1967.7		0.0022409				5500		499.08		1728.2		0.0020174

		2500		509.77		1931.9		0.0022079				5500		499.08		1728.2		0.0020174

		3000		507.99		1896.7		0.0021752				6000		497.3		1696		0.0019869

		3500		506.21		1861.9		0.0021429				5000		500.86		1760.9		0.0020482

		4000		504.43		1827.7		0.0021110				5500		499.08		1728.2		0.0020174

		4500		502.64		1794.1		0.0020794				5500		499.08		1728.2		0.0020174

		5000		500.86		1760.9		0.0020482				6000		497.3		1696		0.0019869

		5500		499.08		1728.2		0.0020174				5500		499.08		1728.2		0.0020174

		6000		497.3		1696		0.0019869				5500		499.08		1728.2		0.0020174

		6500		495.52		1664.3		0.0019567				5500		499.08		1728.2		0.0020174

		7000		493.73		1633.1		0.0019270				6000		497.3		1696		0.0019869

		7500		491.95		1602.3		0.0018975				5500		499.08		1728.2		0.0020174

		8000		490.17		1572.1		0.0018685				6000		497.3		1696		0.0019869

		8500		488.39		1542.3		0.0018397				5500		499.08		1728.2		0.0020174

		9000		486.61		1512.9		0.0018113				6000		497.3		1696		0.0019869

		9500		484.82		1484		0.0017833

		10000		483.04		1455.6		0.0017556
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raw data

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				100						5500				100						5500				100

		OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		63		0		120		5440				63		0		80		5660				61		0		80		5600

				13.75		85		5620						12.8		115		5530						12.18		110		5450

				25.83		112		5460						30.19		90		5650						28.42		85		5560

				40.83		93		5580						43.34		108		5550						45.85		105		5480

				52.82		107		5480						56.42		92		5600						54.68		90		5500

				68.58		98		5540						67.3		104		5560						64		103		5500

				79.45		105		5500						84.37		97		5580						84.8		98		5520

				96.6		100		5505						98.65		99		5550

				110.7		102		5500

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				140						5500				140						5500				140

		OAT		Time		A/S (mph)		delt Vpc				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		65		0		160		5400				65		0		120		5800				65		0		120		5700

				16.91		129		5600						17.91		155		5500						17.66		155		5450

				34.87		150		5420						33.76		128		5780						32.55		130		5650

				51.25		136		5540						51		144		5650						50.45		150		5480

				67.56		146		5460						64.59		132		5750						64.95		135		5580

				82.94		138		5500						83.66		140		5720						84.01		145		5500

				100.22		143		5460						100.34		138		5780						100.1		138		5550

				114.88		140		5500						117.56		140		5750						115.95		142		5520

																								135.59		140		5560





100 mph stick free only

		0		0

		12.18		12.18

		28.42		28.42

		45.85		45.85

		54.68		54.68

		64		64

		84.8		84.8



Altitude

Airspeed

Time (sec)

Amplitude (mph or ft)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



reduced data

		Stick Free with initial accel of 20 mph										100 mph		Free

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		zeta

		63		0		120		-0.59		119.41		5440		0.85278		-3.8246305006		5436		-72.04		17.38		0		27.675		0.0361336947

				13.75		85		4.99		89.99		5620		0.84814		22.9584528695		5643		134.74		-12.04		13.75						0.1159695304

				25.83		112		0.33		112.33		5460		0.85226		1.9916089653		5462		-46.23		10.30		12.08						0.0868466071

				40.83		93		3.25		96.25		5580		0.84916		16.350571513		5596		88.13		-5.78		15						0.1932711847

				52.82		107		0.99		107.99		5480		0.85174		5.699005092		5486		-22.52		5.96		11.99

				68.58		98		2.35		100.35		5540		0.85019		12.4705517232		5552		44.25		-1.68		15.76

				79.45		105		1.27		106.27		5500		0.85122		7.1928694861		5507		-1.03		4.24		10.87

				96.6		100		2.03		102.03		5505		0.85109		10.942969509		5516		7.72		-0.00		17.15

				110.7		102		1.71		103.71		5500		0.85122		9.4369833729		5509		1.22		1.68		14.1						0.1320291074

		Stick Fixed with initial decel of 20 mph										100 mph		Fixed

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altituded		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (r/sec)		Zeta

		63		0		80		6.36		86.36		5660		0.84711		27.5338948011		5688		181		-16		0		28.1857142857		0.2228079067

				12.8		115		-0.03		114.97		5530		0.85045		-0.2133287431		5530		23		13		12.8						0.1176402923

				30.19		90		3.85		93.85		5650		0.84736		18.7842598349		5669		162		-8		17.39						0.0610670496

				43.34		108		0.85		108.85		5550		0.84994		4.9661701452		5555		48		7		13.15						0.0381097617

				56.42		92		3.45		95.45		5600		0.84865		17.1510625542		5617		110		-7		13.08

				67.3		104		1.41		105.41		5560		0.84968		7.9539995874		5568		61		3		10.88

				84.37		97		2.52		99.52		5580		0.84916		13.2494563987		5593		86		-3		17.07

				98.65		99		2.19		101.19		5550		0.84994		11.7145472952		5562		55		-1		14.28						0.0722723679

		100 mph Stick Free with initial decel of 20 mph														Oat		63 F

		Trim Conditions				Vcas		Vcas

		Hi		Hc		mph		mph						sigma						Alt		A/S				GAIMS		Zeta

		5500		5507		100		102.03		Cas		Hi		std		Hpc		Hc		Amp		Amp				28.296		0.083

				Time		A/S		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

				0		80		6.36		86.36		5600		0.8528		27.35		5627		120		-16		0		28.27		0.0354		0.073

				12.18		110		0.58		110.58		5450		0.8481		3.49		5453		-54		9		12.18						0.156

				28.42		85		4.99		89.99		5560		0.8523		22.85		5583		76		-12		16.24

				45.85		105		1.27		106.27		5480		0.8492		7.21		5487		-20		4		17.43

				54.68		90		3.85		93.85		5500		0.8517		18.69		5519		12		-8		8.83

				64		103		1.56		104.56		5500		0.8502		8.70		5509		2		3		9.32

				84.8		98		2.35		100.35		5520		0.8512		12.46		5532		25		-2		20.8		Average Zeta				0.115

		Stick Free with initial accel of 20 mph										140 mph		Free		Accel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		160		-2.46		157.54		5400		0.85382		-21.5094028732		5378		-106		20		0		32.8228571429		0.0304665738

				16.91		129		-1.42		127.58		5600		0.84865		-9.9743152995		5590		106		-10		16.91						0.1570728277

				34.87		150		-2.40		147.60		5420		0.8533		-19.5804218076		5400		-84		10		17.96						0.0820140826

				51.25		136		-1.90		134.10		5540		0.85019		-14.0679837827		5526		42		-4		16.38						0.1090065889

				67.56		146		-2.31		143.69		5460		0.85226		-18.4058487201		5442		-42		6		16.31

				82.94		138		-2.01		135.99		5500		0.85122		-15.0795007908		5485		1		-2		15.38

				100.22		143		-2.22		140.78		5460		0.85226		-17.3002963763		5443		-41		3		17.28

				114.88		140		-2.10		137.90		5500		0.85122		-16.0344730489		5484		-0		-0		14.66						0.1160311664

		Stick Fixed with initial decel of 20 mph										140 mph		Fixed		Decel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5800		0.8435		-3.8667082374		5796		312		-18		0		33.5885714286		0.0297720313		0.0789895433

				17.91		155		-2.45		152.55		5500		0.85122		-20.7388880895		5479		-5		15		17.91						0.2082945833

				33.76		128		-1.34		126.66		5780		0.84402		-9.3822866547		5771		287		-11		15.85						0.0633201601

				51		144		-2.26		141.74		5650		0.84736		-17.7911981505		5632		148		4		17.24

				64.59		132		-1.64		130.36		5750		0.84479		-11.8820464532		5738		254		-8		13.59

				83.66		140		-2.10		137.90		5720		0.84556		-16.1418044239		5704		220		-0		19.07

				100.34		138		-2.01		135.99		5780		0.84402		-15.2081380336		5765		281		-2		16.68

				117.56		140		-2.10		137.90		5750		0.84479		-16.1565171802		5734		250		-0		17.22						0.1168680956

												140 mph		Free		Decel				Stick Free with initial decel of 20 mph

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5700		0.84608		-3.8549172635		5696		212		-18		0		33.1285714286		0.0301854248		0.1070973791

				17.66		155		-2.45		152.55		5450		0.85252		-20.7072635475		5429		-55		15		17.66						0.0654548198

				32.55		130		-1.50		128.50		5650		0.84736		-10.6215462938		5639		155		-9		14.89						0.1082867014

				50.45		150		-2.40		147.60		5480		0.85174		-19.6162842281		5460		-24		10		17.9						0.110888294

				64.95		135		-1.84		133.16		5580		0.84916		-13.5432813327		5566		82		-5		14.5

				84.01		145		-2.29		142.71		5500		0.85122		-18.0794724724		5482		-2		5		19.06

				100.1		138		-2.01		135.99		5550		0.84994		-15.1022103479		5535		51		-2		16.09

				115.95		142		-2.19		139.81		5520		0.85071		-16.9224106678		5503		19		2		15.85

				135.59		140		-2.10		137.90		5560		0.84968		-16.0635346821		5544		60		-0								0.0979317986





Summary Table

				Phugoid Response Summary Table

																Initial Alt		Final Alt		Vias final

				Vias		Mode		T		Wd (r/sec)		Zeta		Wn (r/sec)		ft		ft		mph

				100		Free		28.27		0.2221698113		0.1148291291		0.223649193		5500		5532		98

				100		Fixed		28.19		0.2228079067		0.0722723679		0.223392092		5550		5562		99

				100		Free (accel)		27.68		0.2269196025		0.1320291074		0.2289236367		5550		5509		102

				140		Free		33.13		0.1895644674		0.0979317986		0.1904800807		5500		5544		140

				140		Fixed		33.59		0.1869683566		0.1168680956		0.1882584076		5500		5734		140

				140		Free (accel)		32.82		0.1913300836		0.1160311664		0.1926311969		5500		5484		140

				GAIMS Data				T		Wd (r/sec)		Zeta

				100		Free		28.29		0.2219865677		0.0986		0.2230735723

				100 mph Stick Free Phugoid Model Approximation

				Data Model				GAIMS Model

				Transfer function:				Transfer function:

				0.05003				0.04976

				-------------------------				-------------------------

				s^2 + 0.051345 s + 0.05003				s^2 + 0.04399 s + 0.04976								2		0.051345		0.05003

				Data		Amplitude		Data		Amplitude

				0.0245		-9.755		-0.9756		-9.756

				0.0951		-9.049		-0.9049		-9.049

				0.2062		-7.938		-0.7934		-7.934

				0.3502		-6.498		-0.6483		-6.483

				0.5186		-4.814		-0.4779		-4.779

				0.7019		-2.981		-0.2918		-2.918

				0.8906		-1.094		-0.0994		-0.994

				1.0751		0.751		0.0894		0.894

				1.2467		2.467		0.2658		2.658

				1.3978		3.978		0.4217		4.217

				1.522		5.22		0.5505		5.505

				1.6146		6.146		0.647		6.47

				1.6727		6.727		0.708		7.08

				1.6953		6.953		0.732		7.32

				1.6829		6.829		0.7195		7.195

				1.638		6.38		0.6727		6.727

				1.5644		5.644		0.5953		5.953

				1.4671		4.671		0.4923		4.923

				1.3519		3.519		0.3699		3.699

				1.2254		2.254		0.2349		2.349

				1.0943		0.943		0.0942		0.942

				0.9652		-0.348		-0.0449		-0.449

				0.8442		-1.558		-0.1759		-1.759

				0.7369		-2.631		-0.2928		-2.928

				0.6477		-3.523		-0.3904		-3.904

				0.58		-4.2		-0.4649		-4.649

				0.5362		-4.638		-0.5136		-5.136

				0.5171		-4.829		-0.5353		-5.353

				0.5224		-4.776		-0.5302		-5.302

				0.5506		-4.494		-0.4996		-4.996

				0.5992		-4.008		-0.4461		-4.461

				0.6649		-3.351		-0.3732		-3.732

				0.7435		-2.565		-0.2854		-2.854

				0.8307		-1.693		-0.1876		-1.876

				0.9217		-0.783		-0.0848		-0.848

				1.012		0.12		0.0176		0.176

				1.0972		0.972		0.1148		1.148

				1.1734		1.734		0.2022		2.022

				1.2373		2.373		0.276		2.76

				1.2866		2.866		0.3333		3.333

				1.3194		3.194		0.372		3.72

				1.3351		3.351		0.3909		3.909

				1.3337		3.337		0.3901		3.901

				1.3162		3.162		0.3704		3.704

				1.2843		2.843		0.3336		3.336

				1.2401		2.401		0.2822		2.822

				1.1864		1.864		0.2194		2.194

				1.1264		1.264		0.1486		1.486

				1.0633		0.633		0.0736		0.736

				1.0002		0.002		-0.0017		-0.017

				0.9403		-0.597		-0.0737		-0.737

				0.8863		-1.137		-0.139		-1.39

				0.8405		-1.595		-0.1948		-1.948

				0.8048		-1.952		-0.2387		-2.387

				0.7803		-2.197		-0.2692		-2.692

				0.7677		-2.323		-0.2853		-2.853

				0.767		-2.33		-0.2868		-2.868

				0.7777		-2.223		-0.2745		-2.745

				0.7986		-2.014		-0.2493		-2.493

				0.8283		-1.717		-0.2131		-2.131

				0.8648		-1.352		-0.1682		-1.682

				0.9061		-0.939		-0.117		-1.17

				0.9498		-0.502		-0.0624		-0.624

				0.9938		-0.062		-0.0071		-0.071

				1.0359		0.359		0.0461		0.461

				1.0742		0.742		0.0949		0.949

				1.1069		1.069		0.1369		1.369

				1.1328		1.328		0.1705		1.705

				1.151		1.51		0.1944		1.944

				1.1609		1.609		0.2078		2.078

				1.1625		1.625		0.2106		2.106

				1.1561		1.561		0.203		2.03

				1.1425		1.425		0.1859		1.859

				1.1226		1.226		0.1605		1.605

				1.0978		0.978		0.1285		1.285

				1.0695		0.695		0.0916		0.916

				1.0392		0.392		0.0518		0.518

				1.0085		0.085		0.0113		0.113

				0.9789		-0.211		-0.0281		-0.281

				0.9519		-0.481		-0.0644		-0.644

				0.9285		-0.715		-0.096		-0.96

				0.9098		-0.902		-0.1217		-1.217

				0.8964		-1.036		-0.1403		-1.403

				0.8887		-1.113		-0.1513		-1.513

				0.8868		-1.132		-0.1545		-1.545

				0.8905		-1.095		-0.1501		-1.501

				0.8993		-1.007		-0.1386		-1.386

				0.9126		-0.874		-0.1208		-1.208

				0.9294		-0.706		-0.098		-0.98

				0.9488		-0.512		-0.0714		-0.714

				0.9698		-0.302		-0.0425		-0.425

				0.9912		-0.088		-0.0128		-0.128

				1.0119		0.119		0.0162		0.162

				1.031		0.31		0.0433		0.433

				1.0476		0.476		0.067		0.67

				1.0611		0.611		0.0865		0.865

				1.071		0.71		0.101		1.01

				1.0769		0.769		0.1099		1.099

				1.0788		0.788		0.1131		1.131

				1.0768		0.768		0.1107		1.107

				1.0711		0.711		0.103		1.03

				1.0623		0.623		0.0907		0.907

				1.0509		0.509		0.0745		0.745

				1.0375		0.375		0.0554		0.554

				1.0231		0.231		0.0344		0.344

				1.0082		0.082		0.0126		0.126

				0.9937		-0.063		-0.0088		-0.088

				0.9802		-0.198		-0.0289		-0.289

				0.9684		-0.316		-0.0467		-0.467

				0.9586		-0.414		-0.0615		-0.615

				0.9514		-0.486		-0.0727		-0.727

				0.9469		-0.531		-0.0798		-0.798

				0.9452		-0.548		-0.0828		-0.828

				0.9463		-0.537		-0.0817		-0.817

				0.9499		-0.501		-0.0766		-0.766

				0.9557		-0.443		-0.0681		-0.681

				0.9634		-0.366		-0.0566		-0.566

				0.9725		-0.275		-0.0429		-0.429

				0.9825		-0.175		-0.0276		-0.276

				0.9929		-0.071		-0.0117		-0.117





100 mph Stick Free (decel)

		0		0		-9.755		-9.756

		12.18		12.18		-9.049		-9.049

		28.42		28.42		-7.938		-7.934

		45.85		45.85		-6.498		-6.483

		54.68		54.68		-4.814		-4.779

		64		64		-2.981		-2.918

		84.8		84.8		-1.094		-0.994

						0.751		0.894

						2.467		2.658

						3.978		4.217

						5.22		5.505

						6.146		6.47

						6.727		7.08

						6.953		7.32

						6.829		7.195

						6.38		6.727

						5.644		5.953

						4.671		4.923

						3.519		3.699

						2.254		2.349

						0.943		0.942

						-0.348		-0.449

						-1.558		-1.759

						-2.631		-2.928

						-3.523		-3.904

						-4.2		-4.649

						-4.638		-5.136

						-4.829		-5.353

						-4.776		-5.302

						-4.494		-4.996

						-4.008		-4.461

						-3.351		-3.732

						-2.565		-2.854

						-1.693		-1.876

						-0.783		-0.848

						0.12		0.176

						0.972		1.148

						1.734		2.022

						2.373		2.76

						2.866		3.333

						3.194		3.72

						3.351		3.909

						3.337		3.901

						3.162		3.704

						2.843		3.336

						2.401		2.822

						1.864		2.194

						1.264		1.486

						0.633		0.736

						0.002		-0.017

						-0.597		-0.737

						-1.137		-1.39

						-1.595		-1.948

						-1.952		-2.387

						-2.197		-2.692

						-2.323		-2.853

						-2.33		-2.868

						-2.223		-2.745

						-2.014		-2.493

						-1.717		-2.131

						-1.352		-1.682

						-0.939		-1.17

						-0.502		-0.624

						-0.062		-0.071

						0.359		0.461

						0.742		0.949

						1.069		1.369

						1.328		1.705

						1.51		1.944

						1.609		2.078

						1.625		2.106

						1.561		2.03

						1.425		1.859

						1.226		1.605

						0.978		1.285

						0.695		0.916

						0.392		0.518

						0.085		0.113

						-0.211		-0.281

						-0.481		-0.644

						-0.715		-0.96

						-0.902		-1.217

						-1.036		-1.403

						-1.113		-1.513

						-1.132		-1.545

						-1.095		-1.501

						-1.007		-1.386

						-0.874		-1.208

						-0.706		-0.98

						-0.512		-0.714

						-0.302		-0.425

						-0.088		-0.128

						0.119		0.162

						0.31		0.433

						0.476		0.67

						0.611		0.865

						0.71		1.01

						0.769		1.099

						0.788		1.131

						0.768		1.107

						0.711		1.03

						0.623		0.907

						0.509		0.745

						0.375		0.554

						0.231		0.344

						0.082		0.126

						-0.063		-0.088

						-0.198		-0.289

						-0.316		-0.467

						-0.414		-0.615

						-0.486		-0.727

						-0.531		-0.798

						-0.548		-0.828

						-0.537		-0.817

						-0.501		-0.766

						-0.443		-0.681

						-0.366		-0.566

						-0.275		-0.429

						-0.175		-0.276

						-0.071		-0.117



Altitude

A/S

Data Model

GAIMS Model

Time (sec)

Amplitude (ft) or (mph)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



100 mph stick free accel

		0		0

		13.75		13.75

		25.83		25.83

		40.83		40.83

		52.82		52.82

		68.58		68.58

		79.45		79.45

		96.6		96.6

		110.7		110.7



Stick Free

phugoid

A/S phugoid

time

Amplitude (ft) or (mph)

Phugoid 100 mph 5500ft initial 20 mph accel

-72.043122187

17.38112336

134.7399611831

-12.0359834653

-46.2268827212

10.298874171

88.1320798265

-5.7793822273

-22.5194865944

5.9553776456

44.2520600367

-1.67633255

-1.0256222003

4.2370490384

7.7244778226

-0.0045

1.2184916865

1.6821645228



100 mph Stick Fixed decel

		0		0

		12.8		12.8

		30.19		30.19

		43.34		43.34

		56.42		56.42

		67.3		67.3

		84.37		84.37

		98.65		98.65



Altitude

A/S

time (sec)

Amplitude (ft)

Stick fixed phugoid 100 mph initial decel

180.5338948011

-15.66959536

22.7866712569

12.9357849028

161.7842598349

-8.17742473

47.9661701452

6.8187625854

110.1510625542

-6.5846975486

60.9539995874

3.382291667

86.2494563987

-2.5061808546

54.7145472952

-0.8423668351



140 mph Stick Free Accel

		0		0

		16.91		16.91

		34.87		34.87

		51.25		51.25

		67.56		67.56

		82.94		82.94

		100.22		100.22

		114.88		114.88



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (accel)

-105.5094028732

19.63688848

106.0256847005

-10.3189447485

-83.5804218076

9.70340625

41.9320162173

-3.7987214116

-42.4058487201

5.785924635

0.9204992092

-1.907233509

-41.3002963763

2.8776385557

-0.0344730489

-0.00285648



140 Stick Fixed Phugoid (decel)

		0		0

		17.91		17.91

		33.76		33.76

		51		51

		64.59		64.59

		83.66		83.66

		100.34		100.34

		117.56		117.56



Altitude

A/S

Time (sec)

Amplitude (ft)

140 mph Stick Fixed Phugoid (decel)

312.1332917626

-18.48887664

-4.7388880895

14.6526822103

286.6177133453

-11.2381067061

148.2088018495

3.84405286

254.1179535468

-7.5433034341

219.8581955761

-0.00285648

280.7918619664

-1.907233509

249.8434828198

-0.00285648



140 Stick Free (decel)

		0		0

		17.66		17.66

		32.55		32.55

		50.45		50.45

		64.95		64.95

		84.01		84.01

		100.1		100.1

		115.95		115.95

		135.59		135.59



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (decel)

212.1450827365

-18.48887664

-54.7072635475

14.6526822103

155.3784537062

-9.39678461

-23.6162842281

9.70340625

82.4567186673

-4.7396402934

-2.0794724724

4.8135049459

50.8977896521

-1.907233509

19.0775893322

1.9143198966

59.9364653179

-0.00285648



atm interp

		Atmospheric Interpolation Table

								Tstd		Pstd		Rhostd		Sigstd		T		Rho		Sigma

				Hi (ft)  =		Ti (F) =		rankine		lb/ft^2		slug/ft^3				Rankine		slug/ft^3

		Input		5700		61		498.37		1715.32		0.002005		0.84608		521.67		0.001917		0.8090						0.84608

				5450		61		499.26		1731.47		0.002020		0.85252		521.67		0.001935		0.8167						0.85252

				5650		61		498.55		1718.54		0.002008		0.84736		521.67		0.001921		0.8106						0.84736

				5480		61		499.15		1729.51		0.002019		0.85174		521.67		0.001933		0.8157						0.85174

				5580		61		498.80		1723.05		0.002013		0.84916		521.67		0.001926		0.8127						0.84916

				5500		61		499.08		1728.20		0.002017		0.85122		521.67		0.001932		0.8151						0.85122

				5550		61		498.90		1724.98		0.002014		0.84994		521.67		0.001928		0.8136						0.84994

				5520		61		499.01		1726.91		0.002016		0.85071		521.67		0.001930		0.8145						0.85071

				5560		61		498.87		1724.34		0.002014		0.84968		521.67		0.001927		0.8133						0.84968

		Altitude		Temp		Pressure		Density						Interpolation Table

		0		518.6		2116.2		0.0023769				PA		Ts		Pstd		Rho std

		500		516.9		2078.3		0.0023423				5500		499.08		1728.2		0.0020174

		1000		515.12		2040.9		0.0023081				6000		497.3		1696		0.0019869

		1500		513.34		2004		0.0022743				5000		500.86		1760.9		0.0020482

		2000		511.56		1967.7		0.0022409				5500		499.08		1728.2		0.0020174

		2500		509.77		1931.9		0.0022079				5500		499.08		1728.2		0.0020174

		3000		507.99		1896.7		0.0021752				6000		497.3		1696		0.0019869

		3500		506.21		1861.9		0.0021429				5000		500.86		1760.9		0.0020482

		4000		504.43		1827.7		0.0021110				5500		499.08		1728.2		0.0020174

		4500		502.64		1794.1		0.0020794				5500		499.08		1728.2		0.0020174

		5000		500.86		1760.9		0.0020482				6000		497.3		1696		0.0019869

		5500		499.08		1728.2		0.0020174				5500		499.08		1728.2		0.0020174

		6000		497.3		1696		0.0019869				5500		499.08		1728.2		0.0020174

		6500		495.52		1664.3		0.0019567				5500		499.08		1728.2		0.0020174

		7000		493.73		1633.1		0.0019270				6000		497.3		1696		0.0019869

		7500		491.95		1602.3		0.0018975				5500		499.08		1728.2		0.0020174

		8000		490.17		1572.1		0.0018685				6000		497.3		1696		0.0019869

		8500		488.39		1542.3		0.0018397				5500		499.08		1728.2		0.0020174

		9000		486.61		1512.9		0.0018113				6000		497.3		1696		0.0019869

		9500		484.82		1484		0.0017833

		10000		483.04		1455.6		0.0017556
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MBD0062F95C.unknown



MBD0062F95B.unknown




_1030119868.xls
raw data

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				100						5500				100						5500				100

		OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		63		0		120		5440				63		0		80		5660				61		0		80		5600

				13.75		85		5620						12.8		115		5530						12.18		110		5450

				25.83		112		5460						30.19		90		5650						28.42		85		5560

				40.83		93		5580						43.34		108		5550						45.85		105		5480

				52.82		107		5480						56.42		92		5600						54.68		90		5500

				68.58		98		5540						67.3		104		5560						64		103		5500

				79.45		105		5500						84.37		97		5580						84.8		98		5520

				96.6		100		5505						98.65		99		5550

				110.7		102		5500

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				140						5500				140						5500				140

		OAT		Time		A/S (mph)		delt Vpc				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		65		0		160		5400				65		0		120		5800				65		0		120		5700

				16.91		129		5600						17.91		155		5500						17.66		155		5450

				34.87		150		5420						33.76		128		5780						32.55		130		5650

				51.25		136		5540						51		144		5650						50.45		150		5480

				67.56		146		5460						64.59		132		5750						64.95		135		5580

				82.94		138		5500						83.66		140		5720						84.01		145		5500

				100.22		143		5460						100.34		138		5780						100.1		138		5550

				114.88		140		5500						117.56		140		5750						115.95		142		5520

																								135.59		140		5560





100 mph stick free only

		0		0

		12.18		12.18

		28.42		28.42

		45.85		45.85

		54.68		54.68

		64		64

		84.8		84.8



Altitude

Airspeed

Time (sec)

Amplitude (mph or ft)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



reduced data

		Stick Free with initial accel of 20 mph										100 mph		Free

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		zeta

		63		0		120		-0.59		119.41		5440		0.85278		-3.8246305006		5436		-72.04		17.38		0		27.675		0.0361336947

				13.75		85		4.99		89.99		5620		0.84814		22.9584528695		5643		134.74		-12.04		13.75						0.1159695304

				25.83		112		0.33		112.33		5460		0.85226		1.9916089653		5462		-46.23		10.30		12.08						0.0868466071

				40.83		93		3.25		96.25		5580		0.84916		16.350571513		5596		88.13		-5.78		15						0.1932711847

				52.82		107		0.99		107.99		5480		0.85174		5.699005092		5486		-22.52		5.96		11.99

				68.58		98		2.35		100.35		5540		0.85019		12.4705517232		5552		44.25		-1.68		15.76

				79.45		105		1.27		106.27		5500		0.85122		7.1928694861		5507		-1.03		4.24		10.87

				96.6		100		2.03		102.03		5505		0.85109		10.942969509		5516		7.72		-0.00		17.15

				110.7		102		1.71		103.71		5500		0.85122		9.4369833729		5509		1.22		1.68		14.1						0.1320291074

		Stick Fixed with initial decel of 20 mph										100 mph		Fixed

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altituded		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (r/sec)		Zeta

		63		0		80		6.36		86.36		5660		0.84711		27.5338948011		5688		181		-16		0		28.1857142857		0.2228079067

				12.8		115		-0.03		114.97		5530		0.85045		-0.2133287431		5530		23		13		12.8						0.1176402923

				30.19		90		3.85		93.85		5650		0.84736		18.7842598349		5669		162		-8		17.39						0.0610670496

				43.34		108		0.85		108.85		5550		0.84994		4.9661701452		5555		48		7		13.15						0.0381097617

				56.42		92		3.45		95.45		5600		0.84865		17.1510625542		5617		110		-7		13.08

				67.3		104		1.41		105.41		5560		0.84968		7.9539995874		5568		61		3		10.88

				84.37		97		2.52		99.52		5580		0.84916		13.2494563987		5593		86		-3		17.07

				98.65		99		2.19		101.19		5550		0.84994		11.7145472952		5562		55		-1		14.28						0.0722723679

		100 mph Stick Free with initial decel of 20 mph														Oat		63 F

		Trim Conditions				Vcas		Vcas

		Hi		Hc		mph		mph						sigma						Alt		A/S				GAIMS		Zeta

		5500		5507		100		102.03		Cas		Hi		std		Hpc		Hc		Amp		Amp				28.296		0.083

				Time		A/S		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

				0		80		6.36		86.36		5600		0.8528		27.35		5627		120		-16		0		28.27		0.0354		0.073

				12.18		110		0.58		110.58		5450		0.8481		3.49		5453		-54		9		12.18						0.156

				28.42		85		4.99		89.99		5560		0.8523		22.85		5583		76		-12		16.24

				45.85		105		1.27		106.27		5480		0.8492		7.21		5487		-20		4		17.43

				54.68		90		3.85		93.85		5500		0.8517		18.69		5519		12		-8		8.83

				64		103		1.56		104.56		5500		0.8502		8.70		5509		2		3		9.32

				84.8		98		2.35		100.35		5520		0.8512		12.46		5532		25		-2		20.8		Average Zeta				0.115

		Stick Free with initial accel of 20 mph										140 mph		Free		Accel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		160		-2.46		157.54		5400		0.85382		-21.5094028732		5378		-106		20		0		32.8228571429		0.0304665738

				16.91		129		-1.42		127.58		5600		0.84865		-9.9743152995		5590		106		-10		16.91						0.1570728277

				34.87		150		-2.40		147.60		5420		0.8533		-19.5804218076		5400		-84		10		17.96						0.0820140826

				51.25		136		-1.90		134.10		5540		0.85019		-14.0679837827		5526		42		-4		16.38						0.1090065889

				67.56		146		-2.31		143.69		5460		0.85226		-18.4058487201		5442		-42		6		16.31

				82.94		138		-2.01		135.99		5500		0.85122		-15.0795007908		5485		1		-2		15.38

				100.22		143		-2.22		140.78		5460		0.85226		-17.3002963763		5443		-41		3		17.28

				114.88		140		-2.10		137.90		5500		0.85122		-16.0344730489		5484		-0		-0		14.66						0.1160311664

		Stick Fixed with initial decel of 20 mph										140 mph		Fixed		Decel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5800		0.8435		-3.8667082374		5796		312		-18		0		33.5885714286		0.0297720313		0.0789895433

				17.91		155		-2.45		152.55		5500		0.85122		-20.7388880895		5479		-5		15		17.91						0.2082945833

				33.76		128		-1.34		126.66		5780		0.84402		-9.3822866547		5771		287		-11		15.85						0.0633201601

				51		144		-2.26		141.74		5650		0.84736		-17.7911981505		5632		148		4		17.24

				64.59		132		-1.64		130.36		5750		0.84479		-11.8820464532		5738		254		-8		13.59

				83.66		140		-2.10		137.90		5720		0.84556		-16.1418044239		5704		220		-0		19.07

				100.34		138		-2.01		135.99		5780		0.84402		-15.2081380336		5765		281		-2		16.68

				117.56		140		-2.10		137.90		5750		0.84479		-16.1565171802		5734		250		-0		17.22						0.1168680956

												140 mph		Free		Decel				Stick Free with initial decel of 20 mph

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5700		0.84608		-3.8549172635		5696		212		-18		0		33.1285714286		0.0301854248		0.1070973791

				17.66		155		-2.45		152.55		5450		0.85252		-20.7072635475		5429		-55		15		17.66						0.0654548198

				32.55		130		-1.50		128.50		5650		0.84736		-10.6215462938		5639		155		-9		14.89						0.1082867014

				50.45		150		-2.40		147.60		5480		0.85174		-19.6162842281		5460		-24		10		17.9						0.110888294

				64.95		135		-1.84		133.16		5580		0.84916		-13.5432813327		5566		82		-5		14.5

				84.01		145		-2.29		142.71		5500		0.85122		-18.0794724724		5482		-2		5		19.06

				100.1		138		-2.01		135.99		5550		0.84994		-15.1022103479		5535		51		-2		16.09

				115.95		142		-2.19		139.81		5520		0.85071		-16.9224106678		5503		19		2		15.85

				135.59		140		-2.10		137.90		5560		0.84968		-16.0635346821		5544		60		-0								0.0979317986





Summary Table

				Phugoid Response Summary Table

																Initial Alt		Final Alt		Vias final

				Vias		Mode		T		Wd (r/sec)		Zeta		Wn (r/sec)		ft		ft		mph

				100		Free		28.27		0.2221698113		0.1148291291		0.223649193		5500		5532		98

				100		Fixed		28.19		0.2228079067		0.0722723679		0.223392092		5550		5562		99

				100		Free (accel)		27.68		0.2269196025		0.1320291074		0.2289236367		5550		5509		102

				140		Free		33.13		0.1895644674		0.0979317986		0.1904800807		5500		5544		140

				140		Fixed		33.59		0.1869683566		0.1168680956		0.1882584076		5500		5734		140

				140		Free (accel)		32.82		0.1913300836		0.1160311664		0.1926311969		5500		5484		140

				GAIMS Data				T		Wd (r/sec)		Zeta

				100		Free		28.29		0.2219865677		0.0986		0.2230735723

				100 mph Stick Free Phugoid Model Approximation

				Data Model				GAIMS Model

				Transfer function:				Transfer function:

				0.05003				0.04976

				-------------------------				-------------------------

				s^2 + 0.051345 s + 0.05003				s^2 + 0.04399 s + 0.04976								2		0.051345		0.05003

				Data		Amplitude		Data		Amplitude

				0.0245		-9.755		-0.9756		-9.756

				0.0951		-9.049		-0.9049		-9.049

				0.2062		-7.938		-0.7934		-7.934

				0.3502		-6.498		-0.6483		-6.483

				0.5186		-4.814		-0.4779		-4.779

				0.7019		-2.981		-0.2918		-2.918

				0.8906		-1.094		-0.0994		-0.994

				1.0751		0.751		0.0894		0.894

				1.2467		2.467		0.2658		2.658

				1.3978		3.978		0.4217		4.217

				1.522		5.22		0.5505		5.505

				1.6146		6.146		0.647		6.47

				1.6727		6.727		0.708		7.08

				1.6953		6.953		0.732		7.32

				1.6829		6.829		0.7195		7.195

				1.638		6.38		0.6727		6.727

				1.5644		5.644		0.5953		5.953

				1.4671		4.671		0.4923		4.923

				1.3519		3.519		0.3699		3.699

				1.2254		2.254		0.2349		2.349

				1.0943		0.943		0.0942		0.942

				0.9652		-0.348		-0.0449		-0.449

				0.8442		-1.558		-0.1759		-1.759

				0.7369		-2.631		-0.2928		-2.928

				0.6477		-3.523		-0.3904		-3.904

				0.58		-4.2		-0.4649		-4.649

				0.5362		-4.638		-0.5136		-5.136

				0.5171		-4.829		-0.5353		-5.353

				0.5224		-4.776		-0.5302		-5.302

				0.5506		-4.494		-0.4996		-4.996

				0.5992		-4.008		-0.4461		-4.461

				0.6649		-3.351		-0.3732		-3.732

				0.7435		-2.565		-0.2854		-2.854

				0.8307		-1.693		-0.1876		-1.876

				0.9217		-0.783		-0.0848		-0.848

				1.012		0.12		0.0176		0.176

				1.0972		0.972		0.1148		1.148

				1.1734		1.734		0.2022		2.022

				1.2373		2.373		0.276		2.76

				1.2866		2.866		0.3333		3.333

				1.3194		3.194		0.372		3.72

				1.3351		3.351		0.3909		3.909

				1.3337		3.337		0.3901		3.901

				1.3162		3.162		0.3704		3.704

				1.2843		2.843		0.3336		3.336

				1.2401		2.401		0.2822		2.822

				1.1864		1.864		0.2194		2.194

				1.1264		1.264		0.1486		1.486

				1.0633		0.633		0.0736		0.736

				1.0002		0.002		-0.0017		-0.017

				0.9403		-0.597		-0.0737		-0.737

				0.8863		-1.137		-0.139		-1.39

				0.8405		-1.595		-0.1948		-1.948

				0.8048		-1.952		-0.2387		-2.387

				0.7803		-2.197		-0.2692		-2.692

				0.7677		-2.323		-0.2853		-2.853

				0.767		-2.33		-0.2868		-2.868

				0.7777		-2.223		-0.2745		-2.745

				0.7986		-2.014		-0.2493		-2.493

				0.8283		-1.717		-0.2131		-2.131

				0.8648		-1.352		-0.1682		-1.682

				0.9061		-0.939		-0.117		-1.17

				0.9498		-0.502		-0.0624		-0.624

				0.9938		-0.062		-0.0071		-0.071

				1.0359		0.359		0.0461		0.461

				1.0742		0.742		0.0949		0.949

				1.1069		1.069		0.1369		1.369

				1.1328		1.328		0.1705		1.705

				1.151		1.51		0.1944		1.944

				1.1609		1.609		0.2078		2.078

				1.1625		1.625		0.2106		2.106

				1.1561		1.561		0.203		2.03

				1.1425		1.425		0.1859		1.859

				1.1226		1.226		0.1605		1.605

				1.0978		0.978		0.1285		1.285

				1.0695		0.695		0.0916		0.916

				1.0392		0.392		0.0518		0.518

				1.0085		0.085		0.0113		0.113

				0.9789		-0.211		-0.0281		-0.281

				0.9519		-0.481		-0.0644		-0.644

				0.9285		-0.715		-0.096		-0.96

				0.9098		-0.902		-0.1217		-1.217

				0.8964		-1.036		-0.1403		-1.403

				0.8887		-1.113		-0.1513		-1.513

				0.8868		-1.132		-0.1545		-1.545

				0.8905		-1.095		-0.1501		-1.501

				0.8993		-1.007		-0.1386		-1.386

				0.9126		-0.874		-0.1208		-1.208

				0.9294		-0.706		-0.098		-0.98

				0.9488		-0.512		-0.0714		-0.714

				0.9698		-0.302		-0.0425		-0.425

				0.9912		-0.088		-0.0128		-0.128

				1.0119		0.119		0.0162		0.162

				1.031		0.31		0.0433		0.433

				1.0476		0.476		0.067		0.67

				1.0611		0.611		0.0865		0.865

				1.071		0.71		0.101		1.01

				1.0769		0.769		0.1099		1.099

				1.0788		0.788		0.1131		1.131

				1.0768		0.768		0.1107		1.107

				1.0711		0.711		0.103		1.03

				1.0623		0.623		0.0907		0.907

				1.0509		0.509		0.0745		0.745

				1.0375		0.375		0.0554		0.554

				1.0231		0.231		0.0344		0.344

				1.0082		0.082		0.0126		0.126

				0.9937		-0.063		-0.0088		-0.088

				0.9802		-0.198		-0.0289		-0.289

				0.9684		-0.316		-0.0467		-0.467

				0.9586		-0.414		-0.0615		-0.615

				0.9514		-0.486		-0.0727		-0.727

				0.9469		-0.531		-0.0798		-0.798

				0.9452		-0.548		-0.0828		-0.828

				0.9463		-0.537		-0.0817		-0.817

				0.9499		-0.501		-0.0766		-0.766

				0.9557		-0.443		-0.0681		-0.681

				0.9634		-0.366		-0.0566		-0.566

				0.9725		-0.275		-0.0429		-0.429

				0.9825		-0.175		-0.0276		-0.276

				0.9929		-0.071		-0.0117		-0.117





100 mph Stick Free (decel)

		0		0		-9.755		-9.756

		12.18		12.18		-9.049		-9.049

		28.42		28.42		-7.938		-7.934

		45.85		45.85		-6.498		-6.483

		54.68		54.68		-4.814		-4.779

		64		64		-2.981		-2.918

		84.8		84.8		-1.094		-0.994
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						0.769		1.099

						0.788		1.131

						0.768		1.107

						0.711		1.03

						0.623		0.907

						0.509		0.745

						0.375		0.554

						0.231		0.344

						0.082		0.126

						-0.063		-0.088

						-0.198		-0.289

						-0.316		-0.467

						-0.414		-0.615

						-0.486		-0.727

						-0.531		-0.798

						-0.548		-0.828

						-0.537		-0.817

						-0.501		-0.766

						-0.443		-0.681

						-0.366		-0.566

						-0.275		-0.429

						-0.175		-0.276

						-0.071		-0.117



Altitude

A/S

Data Model

GAIMS Model

Time (sec)

Amplitude (ft) or (mph)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



100 mph stick free accel

		0		0

		13.75		13.75

		25.83		25.83

		40.83		40.83

		52.82		52.82

		68.58		68.58

		79.45		79.45

		96.6		96.6

		110.7		110.7



Stick Free

phugoid

A/S phugoid

time

Amplitude (ft) or (mph)

Phugoid 100 mph 5500ft initial 20 mph accel

-72.043122187

17.38112336

134.7399611831

-12.0359834653

-46.2268827212

10.298874171

88.1320798265

-5.7793822273

-22.5194865944

5.9553776456

44.2520600367

-1.67633255

-1.0256222003

4.2370490384

7.7244778226

-0.0045

1.2184916865

1.6821645228



100 mph Stick Fixed decel

		0		0

		12.8		12.8

		30.19		30.19

		43.34		43.34

		56.42		56.42

		67.3		67.3

		84.37		84.37

		98.65		98.65



Altitude

A/S

time (sec)

Amplitude (ft)

Stick fixed phugoid 100 mph initial decel

180.5338948011

-15.66959536

22.7866712569

12.9357849028

161.7842598349

-8.17742473

47.9661701452

6.8187625854

110.1510625542

-6.5846975486

60.9539995874

3.382291667

86.2494563987

-2.5061808546

54.7145472952

-0.8423668351



140 mph Stick Free Accel

		0		0

		16.91		16.91

		34.87		34.87

		51.25		51.25

		67.56		67.56

		82.94		82.94

		100.22		100.22

		114.88		114.88



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (accel)

-105.5094028732

19.63688848

106.0256847005

-10.3189447485

-83.5804218076

9.70340625

41.9320162173

-3.7987214116

-42.4058487201

5.785924635

0.9204992092

-1.907233509

-41.3002963763

2.8776385557

-0.0344730489

-0.00285648



140 Stick Fixed Phugoid (decel)

		0		0

		17.91		17.91

		33.76		33.76

		51		51

		64.59		64.59

		83.66		83.66

		100.34		100.34

		117.56		117.56



Altitude

A/S

Time (sec)

Amplitude (ft)

140 mph Stick Fixed Phugoid (decel)

312.1332917626

-18.48887664

-4.7388880895

14.6526822103

286.6177133453

-11.2381067061

148.2088018495

3.84405286

254.1179535468

-7.5433034341

219.8581955761

-0.00285648

280.7918619664

-1.907233509

249.8434828198

-0.00285648



140 Stick Free (decel)

		0		0

		17.66		17.66

		32.55		32.55

		50.45		50.45

		64.95		64.95

		84.01		84.01

		100.1		100.1

		115.95		115.95

		135.59		135.59



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (decel)

212.1450827365

-18.48887664

-54.7072635475

14.6526822103

155.3784537062

-9.39678461

-23.6162842281

9.70340625

82.4567186673

-4.7396402934

-2.0794724724

4.8135049459

50.8977896521

-1.907233509

19.0775893322

1.9143198966

59.9364653179

-0.00285648



atm interp

		Atmospheric Interpolation Table

								Tstd		Pstd		Rhostd		Sigstd		T		Rho		Sigma

				Hi (ft)  =		Ti (F) =		rankine		lb/ft^2		slug/ft^3				Rankine		slug/ft^3

		Input		5700		61		498.37		1715.32		0.002005		0.84608		521.67		0.001917		0.8090						0.84608

				5450		61		499.26		1731.47		0.002020		0.85252		521.67		0.001935		0.8167						0.85252

				5650		61		498.55		1718.54		0.002008		0.84736		521.67		0.001921		0.8106						0.84736

				5480		61		499.15		1729.51		0.002019		0.85174		521.67		0.001933		0.8157						0.85174

				5580		61		498.80		1723.05		0.002013		0.84916		521.67		0.001926		0.8127						0.84916

				5500		61		499.08		1728.20		0.002017		0.85122		521.67		0.001932		0.8151						0.85122

				5550		61		498.90		1724.98		0.002014		0.84994		521.67		0.001928		0.8136						0.84994

				5520		61		499.01		1726.91		0.002016		0.85071		521.67		0.001930		0.8145						0.85071

				5560		61		498.87		1724.34		0.002014		0.84968		521.67		0.001927		0.8133						0.84968

		Altitude		Temp		Pressure		Density						Interpolation Table

		0		518.6		2116.2		0.0023769				PA		Ts		Pstd		Rho std

		500		516.9		2078.3		0.0023423				5500		499.08		1728.2		0.0020174

		1000		515.12		2040.9		0.0023081				6000		497.3		1696		0.0019869

		1500		513.34		2004		0.0022743				5000		500.86		1760.9		0.0020482

		2000		511.56		1967.7		0.0022409				5500		499.08		1728.2		0.0020174

		2500		509.77		1931.9		0.0022079				5500		499.08		1728.2		0.0020174

		3000		507.99		1896.7		0.0021752				6000		497.3		1696		0.0019869

		3500		506.21		1861.9		0.0021429				5000		500.86		1760.9		0.0020482

		4000		504.43		1827.7		0.0021110				5500		499.08		1728.2		0.0020174

		4500		502.64		1794.1		0.0020794				5500		499.08		1728.2		0.0020174

		5000		500.86		1760.9		0.0020482				6000		497.3		1696		0.0019869

		5500		499.08		1728.2		0.0020174				5500		499.08		1728.2		0.0020174

		6000		497.3		1696		0.0019869				5500		499.08		1728.2		0.0020174

		6500		495.52		1664.3		0.0019567				5500		499.08		1728.2		0.0020174

		7000		493.73		1633.1		0.0019270				6000		497.3		1696		0.0019869

		7500		491.95		1602.3		0.0018975				5500		499.08		1728.2		0.0020174

		8000		490.17		1572.1		0.0018685				6000		497.3		1696		0.0019869

		8500		488.39		1542.3		0.0018397				5500		499.08		1728.2		0.0020174

		9000		486.61		1512.9		0.0018113				6000		497.3		1696		0.0019869

		9500		484.82		1484		0.0017833

		10000		483.04		1455.6		0.0017556





pc


ic


std


ic


pc


V


a


V


g


V


H


D


÷


÷


ø


ö


ç


ç


è


æ


÷


÷


ø


ö


ç


ç


è


æ


-


+


÷


÷


ø


ö


ç


ç


è


æ


=


D


÷


÷


ø


ö


ç


ç


è


æ


-


1


1


2


2


1


1


g


o


o


g


s




27


.


200


342


.


7


113


.


10


05


.


9


10


62


.


3


10


74


.


5


2


3


4


4


6


5


9


+


-


+


´


-


´


+


´


-


=


D


-


-


-


Vias


Vias


Vias


Vias


Vias


V


pc




MBD0062F95B.unknown



MBD0062F95C.unknown




_1030118022.unknown

_1030118790.unknown

_1030117447.unknown

_1030116888.unknown

_1030117103.unknown

_1030110779.unknown

_1030112386.xls
raw data

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				100						5500				100						5500				100

		OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		63		0		120		5440				63		0		80		5660				61		0		80		5600

				13.75		85		5620						12.8		115		5530						12.18		110		5450

				25.83		112		5460						30.19		90		5650						28.42		85		5560

				40.83		93		5580						43.34		108		5550						45.85		105		5480

				52.82		107		5480						56.42		92		5600						54.68		90		5500

				68.58		98		5540						67.3		104		5560						64		103		5500

				79.45		105		5500						84.37		97		5580						84.8		98		5520

				96.6		100		5505						98.65		99		5550

				110.7		102		5500

		Stick Free with initial accel of 20 mph										Stick Fixed with initial decel of 20 mph										Stick Free with initial decel of 20 mph

		Trim Conditions										Trim Conditions										Trim Conditions

		Hi				Vias mph						Hi				Vias mph						Hi				Vias mph

		5500				140						5500				140						5500				140

		OAT		Time		A/S (mph)		delt Vpc				OAT		Time		A/S (mph)		Altitude				OAT		Time		A/S (mph)		Altitude

		65		0		160		5400				65		0		120		5800				65		0		120		5700

				16.91		129		5600						17.91		155		5500						17.66		155		5450

				34.87		150		5420						33.76		128		5780						32.55		130		5650

				51.25		136		5540						51		144		5650						50.45		150		5480

				67.56		146		5460						64.59		132		5750						64.95		135		5580

				82.94		138		5500						83.66		140		5720						84.01		145		5500

				100.22		143		5460						100.34		138		5780						100.1		138		5550

				114.88		140		5500						117.56		140		5750						115.95		142		5520

																								135.59		140		5560





100 mph stick free only

		0		0

		12.18		12.18

		28.42		28.42

		45.85		45.85

		54.68		54.68

		64		64

		84.8		84.8



Altitude

Airspeed

Time (sec)

Amplitude (mph or ft)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



reduced data

		Stick Free with initial accel of 20 mph										100 mph		Free

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		zeta

		63		0		120		-0.59		119.41		5440		0.85278		-3.8246305006		5436		-72.04		17.38		0		27.675		0.0361336947

				13.75		85		4.99		89.99		5620		0.84814		22.9584528695		5643		134.74		-12.04		13.75						0.1159695304

				25.83		112		0.33		112.33		5460		0.85226		1.9916089653		5462		-46.23		10.30		12.08						0.0868466071

				40.83		93		3.25		96.25		5580		0.84916		16.350571513		5596		88.13		-5.78		15						0.1932711847

				52.82		107		0.99		107.99		5480		0.85174		5.699005092		5486		-22.52		5.96		11.99

				68.58		98		2.35		100.35		5540		0.85019		12.4705517232		5552		44.25		-1.68		15.76

				79.45		105		1.27		106.27		5500		0.85122		7.1928694861		5507		-1.03		4.24		10.87

				96.6		100		2.03		102.03		5505		0.85109		10.942969509		5516		7.72		-0.00		17.15

				110.7		102		1.71		103.71		5500		0.85122		9.4369833729		5509		1.22		1.68		14.1						0.1320291074

		Stick Fixed with initial decel of 20 mph										100 mph		Fixed

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altituded		A/S

		5500		5507		100		102.03		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (r/sec)		Zeta

		63		0		80		6.36		86.36		5660		0.84711		27.5338948011		5688		181		-16		0		28.1857142857		0.2228079067

				12.8		115		-0.03		114.97		5530		0.85045		-0.2133287431		5530		23		13		12.8						0.1176402923

				30.19		90		3.85		93.85		5650		0.84736		18.7842598349		5669		162		-8		17.39						0.0610670496

				43.34		108		0.85		108.85		5550		0.84994		4.9661701452		5555		48		7		13.15						0.0381097617

				56.42		92		3.45		95.45		5600		0.84865		17.1510625542		5617		110		-7		13.08

				67.3		104		1.41		105.41		5560		0.84968		7.9539995874		5568		61		3		10.88

				84.37		97		2.52		99.52		5580		0.84916		13.2494563987		5593		86		-3		17.07

				98.65		99		2.19		101.19		5550		0.84994		11.7145472952		5562		55		-1		14.28						0.0722723679

		100 mph Stick Free with initial decel of 20 mph														Oat		63 F

		Trim Conditions				Vcas		Vcas

		Hi		Hc		mph		mph						sigma						Alt		A/S				GAIMS		Zeta

		5500		5507		100		102.03		Cas		Hi		std		Hpc		Hc		Amp		Amp				28.296		0.083

				Time		A/S		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

				0		80		6.36		86.36		5600		0.8528		27.35		5627		120		-16		0		28.27		0.0354		0.073

				12.18		110		0.58		110.58		5450		0.8481		3.49		5453		-54		9		12.18						0.156

				28.42		85		4.99		89.99		5560		0.8523		22.85		5583		76		-12		16.24

				45.85		105		1.27		106.27		5480		0.8492		7.21		5487		-20		4		17.43

				54.68		90		3.85		93.85		5500		0.8517		18.69		5519		12		-8		8.83

				64		103		1.56		104.56		5500		0.8502		8.70		5509		2		3		9.32

				84.8		98		2.35		100.35		5520		0.8512		12.46		5532		25		-2		20.8		Average Zeta				0.115

		Stick Free with initial accel of 20 mph										140 mph		Free		Accel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		sigma std		delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		160		-2.46		157.54		5400		0.85382		-21.5094028732		5378		-106		20		0		32.8228571429		0.0304665738

				16.91		129		-1.42		127.58		5600		0.84865		-9.9743152995		5590		106		-10		16.91						0.1570728277

				34.87		150		-2.40		147.60		5420		0.8533		-19.5804218076		5400		-84		10		17.96						0.0820140826

				51.25		136		-1.90		134.10		5540		0.85019		-14.0679837827		5526		42		-4		16.38						0.1090065889

				67.56		146		-2.31		143.69		5460		0.85226		-18.4058487201		5442		-42		6		16.31

				82.94		138		-2.01		135.99		5500		0.85122		-15.0795007908		5485		1		-2		15.38

				100.22		143		-2.22		140.78		5460		0.85226		-17.3002963763		5443		-41		3		17.28

				114.88		140		-2.10		137.90		5500		0.85122		-16.0344730489		5484		-0		-0		14.66						0.1160311664

		Stick Fixed with initial decel of 20 mph										140 mph		Fixed		Decel

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5800		0.8435		-3.8667082374		5796		312		-18		0		33.5885714286		0.0297720313		0.0789895433

				17.91		155		-2.45		152.55		5500		0.85122		-20.7388880895		5479		-5		15		17.91						0.2082945833

				33.76		128		-1.34		126.66		5780		0.84402		-9.3822866547		5771		287		-11		15.85						0.0633201601

				51		144		-2.26		141.74		5650		0.84736		-17.7911981505		5632		148		4		17.24

				64.59		132		-1.64		130.36		5750		0.84479		-11.8820464532		5738		254		-8		13.59

				83.66		140		-2.10		137.90		5720		0.84556		-16.1418044239		5704		220		-0		19.07

				100.34		138		-2.01		135.99		5780		0.84402		-15.2081380336		5765		281		-2		16.68

				117.56		140		-2.10		137.90		5750		0.84479		-16.1565171802		5734		250		-0		17.22						0.1168680956

												140 mph		Free		Decel				Stick Free with initial decel of 20 mph

		Trim Conditions

		Hi		Hc		Vias mph		Vcas mph												Altitude		A/S

		5500		5484		140		137.9		Cas		Hi		Sigma Std		Delt Hpc		Hc		Amplitude		Amplitude

		OAT		Time		A/S (mph)		delt Vpc		mph		ft				ft		ft		ft		mph		e time		T (sec)		Wd (Hz)		Zeta

		65		0		120		-0.59		119.41		5700		0.84608		-3.8549172635		5696		212		-18		0		33.1285714286		0.0301854248		0.1070973791

				17.66		155		-2.45		152.55		5450		0.85252		-20.7072635475		5429		-55		15		17.66						0.0654548198

				32.55		130		-1.50		128.50		5650		0.84736		-10.6215462938		5639		155		-9		14.89						0.1082867014

				50.45		150		-2.40		147.60		5480		0.85174		-19.6162842281		5460		-24		10		17.9						0.110888294

				64.95		135		-1.84		133.16		5580		0.84916		-13.5432813327		5566		82		-5		14.5

				84.01		145		-2.29		142.71		5500		0.85122		-18.0794724724		5482		-2		5		19.06

				100.1		138		-2.01		135.99		5550		0.84994		-15.1022103479		5535		51		-2		16.09

				115.95		142		-2.19		139.81		5520		0.85071		-16.9224106678		5503		19		2		15.85

				135.59		140		-2.10		137.90		5560		0.84968		-16.0635346821		5544		60		-0								0.0979317986





Summary Table

				Phugoid Response Summary Table

																Initial Alt		Final Alt		Vias final

				Vias		Mode		T		Wd (r/sec)		Zeta		Wn (r/sec)		ft		ft		mph

				100		Free		28.27		0.2221698113		0.1148291291		0.223649193		5500		5532		98

				100		Fixed		28.19		0.2228079067		0.0722723679		0.223392092		5550		5562		99

				100		Free (accel)		27.68		0.2269196025		0.1320291074		0.2289236367		5550		5509		102

				140		Free		33.13		0.1895644674		0.0979317986		0.1904800807		5500		5544		140

				140		Fixed		33.59		0.1869683566		0.1168680956		0.1882584076		5500		5734		140

				140		Free (accel)		32.82		0.1913300836		0.1160311664		0.1926311969		5500		5484		140

				GAIMS Data				T		Wd (r/sec)		Zeta

				100		Free		28.29		0.2219865677		0.0986		0.2230735723

				100 mph Stick Free Phugoid Model Approximation

				Data Model				GAIMS Model

				Transfer function:				Transfer function:

				1				1

				-------------------------				-------------------------

				s^2 + 0.07742 s + 0.05086				s^2 + 0.04399 s + 0.04976

				Data		Amplitude		Data		Amplitude

				0.4853		-19.5147		0.4907		-19.5093

				1.869		-18.131		1.9108		-18.0892

				4.0167		-15.9833		4.1514		-15.8486

				6.7669		-13.2331		7.0686		-12.9314

				9.9406		-10.0594		10.4918		-9.5082

				13.3517		-6.6483		14.2333		-5.7667

				16.8162		-3.1838		18.098		-1.902

				20.1613		0.1613		21.8932		1.8932

				23.2329		3.2329		25.438		5.438

				25.9017		5.9017		28.5712		8.5712

				28.0677		8.0677		31.1586		11.1586

				29.6627		9.6627		33.0984		13.0984

				30.6515		10.6515		34.3243		14.3243

				31.0312		11.0312		34.8076		14.8076

				30.8286		10.8286		34.5568		14.5568

				30.0969		10.0969		33.6157		13.6157

				28.9113		8.9113		32.0597		12.0597

				27.3632		7.3632		29.9906		9.9906

				25.5553		5.5553		27.5308		7.5308

				23.5949		3.5949		24.8165		4.8165

				21.5888		1.5888		21.99		1.99

				19.6384		-0.3616		19.1934		-0.8066

				17.8345		-2.1655		16.5609		-3.4391

				16.254		-3.746		14.213		-5.787

				14.9574		-5.0426		12.2514		-7.7486

				13.9867		-6.0133		10.7545		-9.2455

				13.3649		-6.6351		9.7749		-10.2251

				13.0963		-6.9037		9.3379		-10.6621

				13.1677		-6.8323		9.4412		-10.5588

				13.5503		-6.4497		10.0566		-9.9434

				14.2023		-5.7977		11.1322		-8.8678

				15.0718		-4.9282		12.5962		-7.4038

				16.1002		-3.8998		14.3607		-5.6393

				17.2257		-2.7743		16.3273		-3.6727

				18.386		-1.614		18.3919		-1.6081

				19.5221		-0.4779		20.4504		0.4504

				20.5805		0.5805		22.403		2.403

				21.5152		1.5152		24.1597		4.1597

				22.2901		2.2901		25.6439		5.6439

				22.8791		2.8791		26.7951		6.7951

				23.2676		3.2676		27.572		7.572

				23.4514		3.4514		27.953		7.953

				23.4369		3.4369		27.9367		7.9367

				23.2396		3.2396		27.541		7.541

				22.8826		2.8826		26.8013		6.8013

				22.3954		2.3954		25.7683		5.7683

				21.8112		1.8112		24.5048		4.5048

				21.1659		1.1659		23.0819		3.0819

				20.4954		0.4954		21.5755		1.5755

				19.8342		-0.1658		20.0622		0.0622

				19.214		-0.786		18.6156		-1.3844

				18.6618		-1.3382		17.303		-2.697

				18.1995		-1.8005		16.1823		-3.8177

				17.843		-2.157		15.2996		-4.7004

				17.6017		-2.3983		14.6874		-5.3126

				17.4788		-2.5212		14.3637		-5.6363

				17.4715		-2.5285		14.3319		-5.6681

				17.5715		-2.4285		14.5809		-5.4191

				17.766		-2.234		15.0865		-4.9135

				18.0384		-1.9616		15.8132		-4.1868

				18.3697		-1.6303		16.7163		-3.2837

				18.7393		-1.2607		17.7444		-2.2556

				19.1263		-0.8737		18.8422		-1.1578

				19.5107		-0.4893		19.9535		-0.0465

				19.8738		-0.1262		21.0239		1.0239

				20.1996		0.1996		22.0032		2.0032

				20.475		0.475		22.8479		2.8479

				20.6902		0.6902		23.5229		3.5229

				20.8394		0.8394		24.0026		4.0026

				20.9201		0.9201		24.2723		4.2723

				20.9335		0.9335		24.3278		4.3278

				20.8839		0.8839		24.1758		4.1758

				20.7786		0.7786		23.8326		3.8326

				20.6267		0.6267		23.3229		3.3229

				20.4391		0.4391		22.6787		2.6787

				20.2277		0.2277		21.937		1.937

				20.0045		0.0045		21.138		1.138

				19.7813		-0.2187		20.3228		0.3228

				19.5689		-0.4311		19.5317		-0.4683

				19.3769		-0.6231		18.802		-1.198

				19.2131		-0.7869		18.1664		-1.8336

				19.0835		-0.9165		17.6517		-2.3483

				18.9917		-1.0083		17.2776		-2.7224

				18.9395		-1.0605		17.0563		-2.9437

				18.9264		-1.0736		16.9919		-3.0081

				18.9501		-1.0499		17.0807		-2.9193

				19.0068		-0.9932		17.3118		-2.6882

				19.0912		-0.9088		17.668		-2.332

				19.1972		-0.8028		18.1265		-1.8735

				19.318		-0.682		18.6608		-1.3392

				19.4466		-0.5534		19.2417		-0.7583

				19.5761		-0.4239		19.8389		-0.1611

				19.7002		-0.2998		20.4229		0.4229

				19.8132		-0.1868		20.966		0.966

				19.9105		-0.0895		21.4434		1.4434

				19.9884		-0.0116		21.835		1.835

				20.0447		0.0447		22.1254		2.1254

				20.0781		0.0781		22.3049		2.3049

				20.0888		0.0888		22.3695		2.3695

				20.078		0.078		22.3212		2.3212

				20.0477		0.0477		22.167		2.167

				20.0009		0.0009		21.9191		1.9191

				19.9411		-0.0589		21.5934		1.5934

				19.8722		-0.1278		21.2091		1.2091

				19.7982		-0.2018		20.7874		0.7874

				19.7231		-0.2769		20.3503		0.3503

				19.6507		-0.3493		19.9197		-0.0803

				19.5842		-0.4158		19.5161		-0.4839

				19.5266		-0.4734		19.158		-0.842

				19.4798		-0.5202		18.8608		-1.1392

				19.4454		-0.5546		18.6363		-1.3637

				19.4242		-0.5758		18.4921		-1.5079

				19.4162		-0.5838		18.4319		-1.5681

				19.4208		-0.5792		18.455		-1.545

				19.4368		-0.5632		18.5566		-1.4434

				19.4627		-0.5373		18.7285		-1.2715

				19.4963		-0.5037		18.9592		-1.0408

				19.5356		-0.4644		19.2352		-0.7648

				19.5781		-0.4219		19.5409		-0.4591

				19.6216		-0.3784		19.8604		-0.1396





100 mph Stick Free (decel)

		0		0		-19.5147		-19.5093

		12.18		12.18		-18.131		-18.0892

		28.42		28.42		-15.9833		-15.8486

		45.85		45.85		-13.2331		-12.9314

		54.68		54.68		-10.0594		-9.5082

		64		64		-6.6483		-5.7667

		84.8		84.8		-3.1838		-1.902

						0.1613		1.8932

						3.2329		5.438

						5.9017		8.5712

						8.0677		11.1586

						9.6627		13.0984

						10.6515		14.3243

						11.0312		14.8076

						10.8286		14.5568

						10.0969		13.6157

						8.9113		12.0597

						7.3632		9.9906

						5.5553		7.5308

						3.5949		4.8165

						1.5888		1.99

						-0.3616		-0.8066

						-2.1655		-3.4391

						-3.746		-5.787

						-5.0426		-7.7486

						-6.0133		-9.2455

						-6.6351		-10.2251

						-6.9037		-10.6621

						-6.8323		-10.5588

						-6.4497		-9.9434

						-5.7977		-8.8678

						-4.9282		-7.4038

						-3.8998		-5.6393

						-2.7743		-3.6727

						-1.614		-1.6081

						-0.4779		0.4504

						0.5805		2.403

						1.5152		4.1597

						2.2901		5.6439

						2.8791		6.7951

						3.2676		7.572

						3.4514		7.953

						3.4369		7.9367

						3.2396		7.541

						2.8826		6.8013

						2.3954		5.7683

						1.8112		4.5048

						1.1659		3.0819

						0.4954		1.5755

						-0.1658		0.0622

						-0.786		-1.3844

						-1.3382		-2.697

						-1.8005		-3.8177

						-2.157		-4.7004

						-2.3983		-5.3126

						-2.5212		-5.6363

						-2.5285		-5.6681

						-2.4285		-5.4191

						-2.234		-4.9135

						-1.9616		-4.1868

						-1.6303		-3.2837

						-1.2607		-2.2556

						-0.8737		-1.1578

						-0.4893		-0.0465

						-0.1262		1.0239

						0.1996		2.0032

						0.475		2.8479

						0.6902		3.5229

						0.8394		4.0026

						0.9201		4.2723

						0.9335		4.3278

						0.8839		4.1758

						0.7786		3.8326

						0.6267		3.3229

						0.4391		2.6787

						0.2277		1.937

						0.0045		1.138

						-0.2187		0.3228

						-0.4311		-0.4683

						-0.6231		-1.198

						-0.7869		-1.8336

						-0.9165		-2.3483

						-1.0083		-2.7224

						-1.0605		-2.9437

						-1.0736		-3.0081

						-1.0499		-2.9193

						-0.9932		-2.6882

						-0.9088		-2.332

						-0.8028		-1.8735

						-0.682		-1.3392

						-0.5534		-0.7583

						-0.4239		-0.1611

						-0.2998		0.4229

						-0.1868		0.966

						-0.0895		1.4434

						-0.0116		1.835

						0.0447		2.1254

						0.0781		2.3049

						0.0888		2.3695

						0.078		2.3212

						0.0477		2.167

						0.0009		1.9191

						-0.0589		1.5934

						-0.1278		1.2091

						-0.2018		0.7874

						-0.2769		0.3503

						-0.3493		-0.0803

						-0.4158		-0.4839

						-0.4734		-0.842

						-0.5202		-1.1392

						-0.5546		-1.3637

						-0.5758		-1.5079

						-0.5838		-1.5681

						-0.5792		-1.545

						-0.5632		-1.4434

						-0.5373		-1.2715

						-0.5037		-1.0408

						-0.4644		-0.7648

						-0.4219		-0.4591

						-0.3784		-0.1396



Altitude

A/S

Data Model

GAIMS Model

Time (sec)

Amplitude (ft) or (mph)

100 mph Stick Free Phugoid (decel)

120.3508262681

-15.66959536

-53.5133461847

8.55360773

75.8474669898

-12.0359834653

-19.789681139

4.2370490384

11.6876633875

-8.17742473

1.698099548

2.5306202169

25.4554620069

-1.67633255



100 mph stick free accel

		0		0

		13.75		13.75

		25.83		25.83

		40.83		40.83

		52.82		52.82

		68.58		68.58

		79.45		79.45

		96.6		96.6

		110.7		110.7



Stick Free

phugoid

A/S phugoid

time

Amplitude (ft) or (mph)

Phugoid 100 mph 5500ft initial 20 mph accel

-72.043122187

17.38112336

134.7399611831

-12.0359834653

-46.2268827212

10.298874171

88.1320798265

-5.7793822273

-22.5194865944

5.9553776456

44.2520600367

-1.67633255

-1.0256222003

4.2370490384

7.7244778226

-0.0045

1.2184916865

1.6821645228



100 mph Stick Fixed decel

		0		0

		12.8		12.8

		30.19		30.19

		43.34		43.34

		56.42		56.42

		67.3		67.3

		84.37		84.37

		98.65		98.65



Altitude

A/S

time (sec)

Amplitude (ft)

Stick fixed phugoid 100 mph initial decel

180.5338948011

-15.66959536

22.7866712569

12.9357849028

161.7842598349

-8.17742473

47.9661701452

6.8187625854

110.1510625542

-6.5846975486

60.9539995874

3.382291667

86.2494563987

-2.5061808546

54.7145472952

-0.8423668351



140 mph Stick Free Accel

		0		0

		16.91		16.91

		34.87		34.87

		51.25		51.25

		67.56		67.56

		82.94		82.94

		100.22		100.22

		114.88		114.88



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (accel)

-105.5094028732

19.63688848

106.0256847005

-10.3189447485

-83.5804218076

9.70340625

41.9320162173

-3.7987214116

-42.4058487201

5.785924635

0.9204992092

-1.907233509

-41.3002963763

2.8776385557

-0.0344730489

-0.00285648



140 Stick Fixed Phugoid (decel)

		0		0

		17.91		17.91

		33.76		33.76

		51		51

		64.59		64.59

		83.66		83.66

		100.34		100.34

		117.56		117.56



Altitude

A/S

Time (sec)

Amplitude (ft)

140 mph Stick Fixed Phugoid (decel)

312.1332917626

-18.48887664

-4.7388880895

14.6526822103

286.6177133453

-11.2381067061

148.2088018495

3.84405286

254.1179535468

-7.5433034341

219.8581955761

-0.00285648

280.7918619664

-1.907233509

249.8434828198

-0.00285648



140 Stick Free (decel)

		0		0

		17.66		17.66

		32.55		32.55

		50.45		50.45

		64.95		64.95

		84.01		84.01

		100.1		100.1

		115.95		115.95

		135.59		135.59



Altitude

A/S

Time (sec)

Amplitude (ft) or (mph)

140 mph Stick Free Phugoid (decel)

212.1450827365

-18.48887664

-54.7072635475

14.6526822103

155.3784537062

-9.39678461

-23.6162842281

9.70340625

82.4567186673

-4.7396402934

-2.0794724724

4.8135049459

50.8977896521

-1.907233509

19.0775893322

1.9143198966

59.9364653179

-0.00285648



atm interp

		Atmospheric Interpolation Table

								Tstd		Pstd		Rhostd		Sigstd		T		Rho		Sigma

				Hi (ft)  =		Ti (F) =		rankine		lb/ft^2		slug/ft^3				Rankine		slug/ft^3

		Input		5700		61		498.37		1715.32		0.002005		0.84608		521.67		0.001917		0.8090						0.84608

				5450		61		499.26		1731.47		0.002020		0.85252		521.67		0.001935		0.8167						0.85252

				5650		61		498.55		1718.54		0.002008		0.84736		521.67		0.001921		0.8106						0.84736

				5480		61		499.15		1729.51		0.002019		0.85174		521.67		0.001933		0.8157						0.85174

				5580		61		498.80		1723.05		0.002013		0.84916		521.67		0.001926		0.8127						0.84916

				5500		61		499.08		1728.20		0.002017		0.85122		521.67		0.001932		0.8151						0.85122

				5550		61		498.90		1724.98		0.002014		0.84994		521.67		0.001928		0.8136						0.84994

				5520		61		499.01		1726.91		0.002016		0.85071		521.67		0.001930		0.8145						0.85071

				5560		61		498.87		1724.34		0.002014		0.84968		521.67		0.001927		0.8133						0.84968

		Altitude		Temp		Pressure		Density						Interpolation Table

		0		518.6		2116.2		0.0023769				PA		Ts		Pstd		Rho std

		500		516.9		2078.3		0.0023423				5500		499.08		1728.2		0.0020174

		1000		515.12		2040.9		0.0023081				6000		497.3		1696		0.0019869

		1500		513.34		2004		0.0022743				5000		500.86		1760.9		0.0020482

		2000		511.56		1967.7		0.0022409				5500		499.08		1728.2		0.0020174

		2500		509.77		1931.9		0.0022079				5500		499.08		1728.2		0.0020174

		3000		507.99		1896.7		0.0021752				6000		497.3		1696		0.0019869

		3500		506.21		1861.9		0.0021429				5000		500.86		1760.9		0.0020482

		4000		504.43		1827.7		0.0021110				5500		499.08		1728.2		0.0020174

		4500		502.64		1794.1		0.0020794				5500		499.08		1728.2		0.0020174

		5000		500.86		1760.9		0.0020482				6000		497.3		1696		0.0019869

		5500		499.08		1728.2		0.0020174				5500		499.08		1728.2		0.0020174

		6000		497.3		1696		0.0019869				5500		499.08		1728.2		0.0020174

		6500		495.52		1664.3		0.0019567				5500		499.08		1728.2		0.0020174

		7000		493.73		1633.1		0.0019270				6000		497.3		1696		0.0019869

		7500		491.95		1602.3		0.0018975				5500		499.08		1728.2		0.0020174

		8000		490.17		1572.1		0.0018685				6000		497.3		1696		0.0019869

		8500		488.39		1542.3		0.0018397				5500		499.08		1728.2		0.0020174

		9000		486.61		1512.9		0.0018113				6000		497.3		1696		0.0019869

		9500		484.82		1484		0.0017833

		10000		483.04		1455.6		0.0017556
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