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1 FOREWORD

éﬂ . This report was prepared by Elijah W. Turner (AFWAL/FIBE), Aerospace
g? ' Engineer in the Lrads and Response Prediction Group of the Structures
- and Dynamics Division, and by Lt. Andy White and Lt. Jackie C. Sims,

: both in the Staff Meteorology Office, all being in the Flight Dynamics
Laboratory at Wright-Patterson Air force Base, Ohio. The work was
conducted under Project 7500, Program Element 921A to support Air Weather
Service, Headquarters, Scott Air Force Base, I1linois in their effort to
forecast turbulence.

This is a final report covering work accomplished between 1 January
1979 and 29 February 1980.
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SECTION I
INTRODUCTION

Atmospheric turbulence is categorized as light, moderate, severe,
and extreme. Each category is defined in terms which can be perceived
by the pilet in terms of effects on the aircraft and objects in the
aircraft, USAF Air Weather Service uses these categories when forecasting
turbulerce intensity for aircraft operations. The description of each
category is presented in Table 1, which is reprinted from the Airman's
Information Manual, Part 1. The significant aspect of these descriptions
is that they are highly dependent on individual aircraft response
characteristics.

With respect to flight safety, the effect of turbulence on the
aircraft and pilot is considered to be the important aspect and not the
turbulence intensity itself. In an effort to improve flight safety,
USAF Air Weather Service identified a need to take into account the
particular aircraft response characteristics (n forecasting turbulence.
Two particular applications are intended: (1) pilot reports of
turbulence received from one type of aircraft are to be used to predict
how the pilot of another type of aircraft will perceive the same
turbulence, and (2) Air Weather Service is to present forecasted
turbulence in a manner that will allow individual preflight briefers to
interpret the turbulence in terms of the anticipated response of each
particular aircraft type.

This report describes a method of determining the response of
aircraft to turbulence and presents vertical 1oad factor response as a
function of derived gust velocity for a variety of aircraft. These
results are intended to provide Air Weather Service with a method of
easily determining aircraft response to a given intensity of turbulence.
Methods of predicting turbulence intensity from geographic and meteoro-
logical data are not included.
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TABLE | TURBULENCE REPORTING CRITERIA

TURBULENCE REPORTING CRITERIA

| INTENSIYY |

AIRCRAFT REACTION

T

REACTION INSIDE AIRCRAFT

i

: REPORTING TERM-BEFINITION |

§

Turbulence that momeni. ‘ily causes slight,
erratic changes in altitude “nd/or attitude

(pitch, roll, yaw). Report as Ligh. Turbulence
; or
Turbulence that causes slight, rapio and some-

what rhythmic bumpiness without apyreciable
changas in aititude or sttitude. Report as
Light Chop.

Occupants may feel a slight
strain against seat beits or
shoulder straps. Unsecured
objects may be dispiaced
slightly. Food service may be
conducted and little or no
ditficulty is encountered in
watking.

i

Occasional - Less than 1/3
Intermittent - 1/3 to 2/3.

Continuous - Morethan 2/3.

of the time.

Turbulence that is similar to Light Turbuience
but of greater intensity. Changes in altitude
and/or attitude occur but the aircraft remains
in positive control at all times. it usually
causes variations in indicated aiwspeed. Report
as Maderats Turbuionce

or
Turbulence that is simiiar to Light Chop but of
greater intensity. H causes rapid bumps or
joits without appreciable changes in aircraft
altitude or attitude. Report as Medatate Cp.

QOccupants feel definite
strains against seat belts or
shoulder straps. Unsecured
objects are dislodged. Food
service and walking are
ditficult.

-

1
i

b o ——-

Turbulence that causes large, abrupt changes
in altitude and/or attitude. it usually causes
targe variations in indicated airspeed. Aircraft
may be momentarily out of control. Report as
Severe Yorbulonce. *

Occupants are forced vic-
lently against seat beits or
shoulder straps. Unsecured
objects are tossed about.
Food service and walking
are impossible.

Turbulence in which the aircraft is viclently
tossed about and is practicalty impossible to
control. It may cause structural damagc
Report as Exirome Turbuloncs.*

1. Pilots should report loca-

. Duration may be based

EXAMPLES:
a. Over Omaha, 12322,

. From S0 miles south of

NOTE

tion(s), time (GMT), in-
tensity, whether in or near
clouds, altitude, type of
aircrait and, when appli-
cable, duraticn of turbu-
lence.

on time between two
locations or over a single
location. All focations
should be readily identifi-
able.

Moderate Turbulence, in
cloud, Flight Level 310,
8707.

Atbuquerque to 30 miles
north of Phoenix, 12102
to 12507, occasional
Moderate Chop, Flight
Levei 330, DCS.

.

Hmh hvul turbulence (normally sbove 15,000 faet ASL) not with +
be reported as CAT (clear »ir turbulence) preceded bytho sppropriste

im-nsity or Ight or mouu chop.

SC/AMS Mesting 7/67

T U PYY - SSL

o
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SECTION II
AIRCRAFT RESPONSE TO TURBULENCE

There are a variety of procedures for calculating aircraft response
to turbulence. They differ in the amount of effort reguired, and the
accuracy generally increases with the complexity of the procedure. All
of the procedures have in common the requirements for a mathematical
model of the turbulence and a mathematical model of the aircraft. These
two aspects are discussed to provide insight into the reason for adopting
the particular technical approach in this report.

1.  ATMOSPHERIC TURBULENCE MODELS

Boti discrete and statistical turbulence models are currently used
in aircraft dasign. Normally the simplest conservative model available
is used unless the results indicate that the aircraft is gqust critical.
Gust critical aircraft warrant the use of a more precise gust model to
prevent overdesign which tends to increase weight and decrease performance,
0 the discrete gust models, the smoothly varying one-minus-cosine is
consider~d to be a fairly realistic although idealized waveforwm, This
waveform is in use today as well as actual measured time histories of
gust velocity of particular interest. A one-minus-cosine gust with a
wavelengthof 25 times the mean aerodynamic chord normally produces the
highest center of gravity vertical load factor for a given maximum
vertical gust velocity. The gust velocity of a one-minus-cosine gust is;:

1 (Zwvet)
Vg(t) = -2-Vg [] ~ Cosine “SEE ]

where:
® = 3,14159° -
VE = Equivalent airspeed of afrcraft
c = Mean aerodynamic chord
t = Time
Vg = Maximum vertical gust velocity
Vg(t) = Yertical gqust velocity

PP Yoo .. - . - . —— - e e e e =

"
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There are a variety of statistical models for turbulence, the least
complex of which is the Power Spectral Density (PSD) model. The PSD
model assumes that turbulence is a stationary random process with mean
square gust amplitudes given by a spectral function. The important
aspect of the PSD gust model is that all frequencies of turbulence are
represented, not just a single frequency as is the case with the on:-minus-
cosine qust. This becomes an advantage only if the aerocdynamic model of
the aircraft realistically predicts the response of the real aircraft as
a function of frequency.

Other statistical models for turbulence drop either one or both of
the assumptions that turbulence is stationary and Gaussian., These models
are important in the analysis of aircraft response in turbulence fields
whose statistical properties are rapidly varying and/or whose gust amplitudes
do not follow a normal distribution. It is equally important (possibly
more so) that the aerudynamic model for the aircraft be very realistic in
order to gain any advantage from this more complex model of turbulence.

2.  AERDDYNAMIC MDDELS OF AIRCRAFT

Mathematical models for the aircraft increase in complexity with the
number of degrees of freedom {DOF). Vertical translation is the most
important degree of freedom for analyzing aircraft response to turbulence
and is always included. Pitch i{s the second most important degree of
freedom and is included in analyses involiving two or more degrees of
freedom. For amalysis of turbulence in the vertical plane, those degrees
of freedom numbering more than two are usually flexible modes of vibration
for the aircraft structure. The motion of the aircraft is represented by
a linear sum of the motion of the aircraft in each of the degrees of
freedom. The various combinations of aircraft and turbulence models that
could effectively be used in this analysis are:

. One-minus-cosine gust, single DOF aircraft
. One-minus-cosine qust, two DOF aircraft
Power spectral gust, two DOF aircraft
Power spectral gust, multi. DOF aircraft

oW N -
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SECTION II1
TECHNICAL APPROACH

The most accurate approach to this problem would be to utilize the
power spectral density technique (PSD) with 2 multi-degree of freedom
aircraft. However, such an analysis is computationally more difficult
than other approaches that may provide sufficient accuracy for the
intended application. Thus the selected approach in this report is to
utilize the so called "gust loads formula" that has been used successfully
in design since about 1952, This formula gives the maximum vertical load
factor response of a one degree of freedom aircraft to a one-minus-cosine
gust whose wavelength is 25 times the mean aerodynamic chord and whose
maximum amplitude is Ude’ The gust loads formula is:

An = Ude Kg o ve cLu
2

(7, ] Py

where:

it

An = Maximum incremental center of gravity vertical

load factor due to gust

tad
i}

0.88 u/(5.3 + u) = gust alleviation factor
9 for subsonic speed

1.03
W

__.1;.,_. —»
]

/{(6.95 + u"°3) = gust alleviation factor
for supersonic speed

h ~4
L]

2 (W/s)/lp ¢ Cla g) = airplane mass ratio

i Ude = Derived gust velocity

Density of air at flight altitude

©
®

Density of afr at sea level

= v
[ #

Aircraft gross weight

wr

= Wing reference area

o

= Mean aerodynamic chord
g = Acceleration due to gravity

Ve = Equivalent airspeed

L © Alrcraft Yift curve slope at flight condition
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This approach requires that categories of turbulence intensities be
defined in terms of aircraft incremental vertical load factor response,
Such a definition appears in the FORECASTING GUIDE ON TURBULENCE INTENSITY.

Light 0.2 < |an] < 0.5
,E Moderate 0.5 < lan] < 1.0
Severe 1.0 < |an] < 2.0
9 Extreme 2.0 < [an] :

The assumption is made that flight safety is related more to the
load factor response of the aircraft tharn it is to the actual gust
intensity. This is considered a reasonable assumption. Aircraft with
high wing and power loadings can safely operate in turbulence levels that
would be dangerous for other aircraft, particularly light aircraft.

1. IMPLICATIONS OF GUST LOADS FORMULA E

5-,( , The gust loads formula serves to relate the peak accelerations due ?
to gust to be expected on a given airplane to the peak accelerations

- measured on another airplane for flight through the same rough air. The
' underlying concept is that a measured acceleration increment may be used
to derive an effective gust velocity which in turn is used to calculate
the acceleration on another airplane by reversing the process. The
derived effective gust velocity, Ude is not, therefore, a direct physical
quantity but is rather a gust-load transfer factor definable in terms of
the formula. The gust alleviation factor, K , is a semi-empirical factor
intended to account for the reduction in 1ift due to a number of factors.
One of these factors is the motion of the aircraft in pitch and vertical
translation. During the initial gust encounter, the aircraft pitches
into the gust and translates with the gust. Both of these motions tend
to decrease the angle of attack of the gust and thus alleviate the load
factor. The motion of the aiwvcraft in pitch is known to be a function of
3 7 the aerodynamic pitching moment characteristics and the mass moment of 1
g inertia in pitch of the aircraft, neither of which are factors in the 4
gust loads formula. Therefore the correction made using the factor K
implies that on all aircraft the acceleration is affected by the motion
of the aircraft to about the same degree; this assumption being reasonable

pLati
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only for conventional aircraft having satisfactory flying qualities. This
method is not suitable for all airplane configurations. ‘

For a one-minus-cosine gust, the critical wavelength is approximately
g 25 times the length of the mean aevodynamic chord, 25 €. The critical
? » wavelength is the wavelength that results in the highest acceleration for
a given amplitude gust. Wavelengths significantly less than 25 C do not
provide sufficient travel into the qust for circulation to become fully
developed about the wing; thus the 1ift is not a maximum. At wavelengths
significantly greater than 25 ¢, sufficient time is available for aircraft
motion in pitch and vertical tramslation to decrease the angle of attack
of the qust. Thus the critical wavelength is bounded and occurs in the

range of 25 C.

2. GUST AMPLITUDE VARIATION WITH AIRCRAFT SIZE

t ) Use of the gust loads formula implies thax turbulence contains gusts
of the critical Tength for ea:h aircraft, and that the amplitudes of the
critical gusts are the same. This assumption is not entirely satisfactory
when two aircraft of significantly different size are compared,

Consider the spectral content of turbulence. One of the best models
for atmospheric turbulence is the von Karman spectrum:

) 2. 1+8 (v e’

N . o L 3
@) 7 % [+ (1.339 L)) /6

This formula describes how the average mean square gust amplitude, ¢,
varies with respect to spacial freguency, Q. For a given scale of
turbulence, L, and a given rms gust intensity, o, the von Karman spectral
equation has the following shape on a log normal plot:

(a)
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The von Karman spectra shows a constant -5/3 slope after a knee in the
curve. Whereas the gust wavelength, A, is the inverse of the spacial
freguency, f, the qust wavelengths associated with the constant slope
portion of the curve include all values less than 10,000 feet. Hence,

the critical gust for all aircraft of pratical consideration are associated
with the constant slope portion of the curve,

It can be shown that the presence of the constant -5/3 sliope implies
that on a statistical basis there is a relation between gust amplitude,
h, and wavelength, ». This relation is:

3
"y

hy

>—I>'
B L]

Substituting the critical gust length of 1 = 25¢ for two different aircraft
indicated by subscripts 1 and 2 gives the following equation:

Hence, for flight through turbulence having a von Karman spectral distri-
bution, the larger aircraft is expected to encounter critical wavelength
gusts of higher amplitude than the smaller airvcraft., The ratio of the
gust amplitudes is the cube root of the ratic of the mean aerodynamic
chords of the two aircraft. Consider, for example, the largest and the
smallest aircraft for which qust sensitivity is given in this report:

= 30.93 feet

of

C-5A
Cessna 172 €T = 4.87 feet

The ratio of the critical gust amplitudes is:

3
f£:§£\_ = ".3_0_'2 = 1.85
hCessna 172 4.87




The variation in the ampiitude of critical gust with aircraft size
has been taken into account by presenting gust ampiitudes referenced to
an afrcraft of a particular size. A mean aerodynamic chord length of
12 feet was selected as being a median value of the aircraft considered
- in this report. The ampiitude of the critical gust for each aircraft,
- . “de’ is given in terms of the reference critical gust velocity, UR’ by
the folilowing equation:

§ : Substituting the right hand side of the foregoing equation into the gust
- 1oads formula gives:
AR = 1 3 E S DO ve CLG
‘R Y12 o X
S

The ceefficient of UP is the gust sensitivity presented in this report:

3r< K o ¥V C
Gust Sensitivity = fyz g0 e la
2 =
S
) 3. LIFT CURVE SLOPE
4 In order to evaluate the gust lcads formula, a value of the 1ift

curve slope 15 required. ODuring the detail design of an aircraft,
aeroelastic analyses and wind tunnel tests provide aercdynamic data
required for loads and performance calculations. This includes sufficient
data to define the slope of the normal force coefficient, referred to as
the 1ift curve slope. However, this data is too voluminous to be
efficiently used in this report and it is not readily available for the
large number of aircraft to be considered in this report. Therefore,
empirical equations originally developed for use in preliminary design
were used to define the Vift curve slope as a continuous function over
the subsonic, transonic and supersonic Mach number range in terms of the
following parameters:

M Mach number

AR Aspect ratio

9




i

Ao Sweep angle of the 50% chord line of the wing

A Taper ratio of wing, equal to tip chord divided
by root chord

One equation is used tc cover the subsonic range up to a particular
Mach number called the “critical Mach number" and another equation is
used to cover the higher Mach number range. The so called critical Mach

nymber, M*, is given by:

Mt =M s (1-M) (1 - COS )2
T M a- 0 - €0 Ase
where:

M = (10 + 0.91 AR%)/(10 + AR%)

For Mach numbers less than or equal to the critical Mach number, the
siope of the Tift curve, cLu’ is given by:

¢, =¢
la Lu‘l

where
1 AR

LI +Jl + ABS [ {1 - Cos .\_&)4’3&/;)873(»\&/2 Cos A.sc)jf}

C

la

For Mach numbers greater than or equal to M%, Ctn is given by:

EEME

C

la =

s O RO U VI

B ey WP
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where:
7= * ARZ
M e Y TTEARGIRR LY foos a2
(C c .5c)
la La
| 1 -
B = (M- M) [1+ (/MY
. 1+ 1w AR _2 _ 42
"3+:AR(2 3 ! k)

The foregoing equations were taken from Reference 1. The equations were
evaluated for various combinations of Mach number, aspect ratio, taper
ratio, and wing sweep. The results are presented in Figures 1 through 5

to demonstrate the reasonableness of the equations. Some anomalies are
apparent. For example, in Figure 2 the plot for AR = 2 and AR = 2 have

a reasonable shape whereas the plot for AR = 5 has discontinuities in the
slope of the curve. However, the values of the curves, including the
curve for AR = 5 are considered to be reasonable considering the purpose
for which the equations were derived. The piece-wise continuous appearance
ts the result of the particular curve fitting used in assembling the
equations. More precise empirical equations could be derived, but such
work is beyond the scope of this report. The value of 1ift curve slope
given by the equations was checked for two aircraft. The F-4E was evaluated
between Mach numbers 0.70 and 1.80 (See Figure 41). The maximum ervor
given by the equations when compared with test data was 15% at Mach number
1.8. The average error was 9%. The Boeing 707-100 was evaluated at Mach
number 0.85 and the error was 12%.

4.  GUST ALLEVIATION FACTOR

The qust allaviation factor accounts for the reduction in load factor
due to aircraft motion in pitch and vertical translation and also the
reduction in 1ift due ts the finite time required for V1{ft to develop on

n
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a wing following gust encounter (1ift growth). Two expressions for K
closely approximate the alleviation for subsonic flow and for supersonic
flow respectively:

; . 0.88
- L = SUBSONIC

1.03
1.03
9 6.95+u" SUPERSONIC
% The alleviation for subsonic and supersonic flow differ by up to 11 percent,

depending on the aircraft mass ratio, u. Neither of the expressions were
developed with the intension of using them in the transsonic flow regime.

4 The objective of this report, however, requires analysis over the
i--- : entire speed range of the various aircraft, including the transsonic
: ( range. In an effort to remove the discontinuity in the subsonic and
supersonic expressions that occurs at Mach 1, the value of Kg was made
~ £0 transition smoothly from the subsonic value to the supersonic value
' beainning 0.2 below the critical Mach number and ending 0.2 above the
critical Mach number. Although there is no analytical basis for the
‘ -form of the transition that was used, it is considered reasonable for
. this application because: (1) the magnitude of the discontinuity is
small, and (2) flow about a wing normally begins to deviate from sub-
sonic flow at approximately 0.2 below the critical Mach number as shock
waves begin to form on the upper surface of the wing, and the flow is
normally fully supersonic by 0.2 above the critical Mach number.

The following equations were used in the transition:

- M*
o - HoWer02

if 8 « 0.0, then let 9 = 0.0

- Ifoe>ax, then let o = x

i i i A ek AR Y <
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Therefore:

0.0<oxsw

; K =K 1+ Cos o \*K 1 -Cos@
_ 3 9guymsoNic \ ¢ 9sypERSONIC \™ 2

Figure 6 indicates the portions of the subsonic and the sypersonic equations
contributing to the value of K used in calculating the values of gust
sensitivity presented in this report. The sum of the portions is identically

one.

SUBSONIC PORTION _’§DEEB§QNIC PORTION

o
\

PORTION OF K,

0.0 1

MACH NUMBER

Figure 6. portion of Subsonic and Supersonic Equations Contributing to
f Gust Alleviation Factor

5.  AIRSPEED

There are a variety cf different airspeeds, each of which is important
f from a different aspect. Since this report concerns both the engineering
? ' and operational aspects of aircraft, 1t is important to define & number of
airspeeds and show how they are related.

v1 {¢ the {nstrument indicated airspeed which is read by the pilot.
It is uncorrected for position error. 1t includes the sea level
standard adfabatic compressible flow correction in the calibration

of the afrspeed instrument dial.
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] is the instrument indicated airspeed corrected for instrument errvor
only. It 1s abbreviated IAS and is related to vi by the following
expression: .

VI = Vi + AVi

Where AV1 is the instrument error correction

v is calibrated airspeed and is equal to the airspeed indicator reading
corrected for position and instrument error. The abbreviation for
this airspeed is CAS and the equation relating vc and Vq is:

Vc = VI + AVp

Where Avp is the position error correction.

Vv {s the equivalent airspeed and is equal to the airspeed indicator
reading corrected for position error, instrument error, and for
adiabatic compressible flow for the particular altitude. The
abbreviation for this airspeed is EAS and the relationship between
VC and Ve is:

Ve = Vc - AVC

Where Avc is the compressibility correction.

] is true airspeed., It iy related to Ve by the following:
V'Ve /Va

Where a is the density ratio p/po.

a. Calibrated Afrspeed

The position error AV_ and the instrument error Avi are small
quantities which can vary from one aircraft to another. It is therefore
not possible to account for these errors in this report. The tables in
this report are presented in terms of calibrated airspeed, Vc. For modern
afrcraft with sensitive airspeed indicators, there is no significant loss
of accuracy in neglecting position and instrument errors at normal flight
speads. It {s suggested that indicated airspeed and calibrated be
considered approximately equal:

Vi« e
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For those rare circumstances when an aircraft is known to have significant
position and/or instrument errors, they may be taken into account by the
following equation:

Vc = V_i + AVi + AVp

3.  EQUIVALENT AIRSPEED

The response of an aircraft to turbulence is directly proportional
to the equivalent airspeed. Determination of gust sensitivity for various
vaiues of calibrated airspeed therefore requires the caiculation of
equivalent airspeed from calibrated airspeed. For the subsonic case
(V < Vp), the following equations are sufficient:

X
2 1

A T

-pP= - f{_c -

Pt P P0 {1+ 5 (VA)} 1 (1)
o

X =
P -
vavAJ“—TYf [{““‘"’p‘““t +1} Y -1] (2)

v, = v‘/'% (3)

Each equation is evaluated in turn and substituted into the next equation.

For the supersonic case (V 3-VA) a detached normal shock wave will
form in front of the pitot tube and the effect of the shock must also be
taken into account. Equation 1 is valid for both the supersonic and sub-
sonic case, but Equation 2 must be replaced by the following equation:

()]
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It is difficult to solve Equation 4 for V in terms of (Pt - P). Therefore,
a trial and error solution was used to soive for true airspeed from cali-
brated airspeed using Equations 1 and 4. Equation 3 is also valid for the
supersonic case and was used to give the value of equivalent airspeed from
true airspeed. A trial value of true airspeed was selected and substituted
into Equation 4 to produce a corresponding trial value of (Pt ~ P). The
difference in the value of (Pt ~ P} as calculated from Equation 1 and the
trial value from Equation 4 is a measure of the error in the trial value
of V. HNewton's method provided a rapid and systematic method of converging
on the value of V which produces zero error. This method requires an
evaluation of the first derivative of (Pt ~ P) with respect to V either

by differentiation of Equation 4 or by finite difference methods. The
first derivative is denoted by:

L i

f a(Pt - P)

B

5 1f VI is a reasonable guess for V, then application of Newton's method
~ gives a value of V2 which is an improved estimate of V according to the

following equation:
L Error in (P, - P)
3 f , 2 N 3P, - P)
. av
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SECTION Iv 1
INDIVIDUAL AIRCRAFT RESPONSE CALCULATIONS

. The gust loads formula has been evaluated for each of a number of
. ' aircraft to give load factor response in terms of derived gust velocity, !
The plot for each aircraft {5 a straight line although the slopes vary. l
Figure 7 presents response curves varying frow a slope of 0.005 to 0.150

g's per foot per second derived gust velocity. This covers the range of

interest for the aircraft that have been considered.

A value of gust sensitivity is required in order to be able to use
Figure 7. TYable 2 lists all of the aircraft for which gust sensitivity
: has been evaluated in this report and gives the table in which this :
%L information is presented. For some aircraft, gust sensitivity is
; ) presented as a function of various parameters including gross weight,
: altitude, and airspeed. For other aircraft the gust sensitivity is
g, presented as a function of only one of two of these parameters because
: the other parameters tend not to vary over a sufficient range to cause
significant changes in gust sensitivity. For a few aircraft, a single
value of gust sensitivity is presented.

b dtover oo

The range of airspeed for which gust sensitivity is reported does
3 not cover the entire flight envelope. At low speeds the effect of
? turbulence is to cause a possibility of loss of control due to stall.
For this reason, the lowest speed for which gust sensitivity is reported
approximates the recommended gust penetration speed. The highest speed
for which gust sensitivity is reported is approximately the maximum
: cruise speed. Flight in turbulence at speeds above the maximum cruise
g is contrary to safe operating procedures and is therefore not considered )
é’ in this report. ﬂ

The extent to which the 11ft curve slope given by the empirical
equation correctly represents the real afrcraft is of considerable
importance. Aircraft for which the gust sensitivity seems unreasonable
should first be checked to see if the 1ift curve slope matches test data

ed

S |
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for the particular aircraft. To facilitate this check, a plot of 1ift
curve slope vs Mach number is presented in Appendix A for all of the
aircraft considered in this report. 1If reasonable agreement is found
betwzen the empirical equation and the real aircraft, yet the gust
sensitivity still seems unreasonable, then it should be concluded that
the value of Kg is not reasonable for that aircraft. In this event, the
only recourse is to a more complex analysis in which the stability of the
aircraft is correctly represented. Such an analysis is beyond the scope
of this report.
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TABLE 2 GUST SENSITIVITY FOR VARIOUS AIRCRAFT AT TYPICAL FLIGHT CONDITIONS
AIRCRAFT TABLE] GuUST [ALTITUDE]GROSS CALIBRATED CH TRUE
Nno., |SENsI-{ 1000 WEICHT| AIRSPEED [NUMBEI AIRSPEED
TIVITY 1000
g FT LB KNOTS KNOTS
F1/SEC
A-7 3 .020 35 15 265 .781 450
A-10 4 .020 15 34 192 .383 240
B-52 5 .032 31 325 257 .699 410
BAC 1-11-200 .019 30 15 181 492 299
BAC 1-11-400 .018 33 82 178 .516 300
REECH V358 .036 7 3.4 131 .225 145
BEECH E55 .033 7 5.3 153 .263 170
BEECH E90 .008 20 10.1 1467 .326 200
BOEING 707-300 .032 30 300 303 .798 470
BOEING 727 .031 30 170 303 .798 470
BOEING 737 027 30 100 282 L1467 440
BOEING 747 .034 33 550 301 .B42 490
BOEING 747SP .027 39 660 267 . 854 490
C-5A 6 .034 31 590 270 L7133 430
c-9 7 037 K3 90 298 .801 470
c-130 8 027 27 120 198 .503 300
C-141 9 037 33 260 261 .739 430
CESSNA 150 038 1 1.6 86 L147 95
CESSNA 172 L0346 7 2.5 99 .170 110
CESSNA 175 .036 7 2.5 104 .178 115
CESSNRA 180 .036 7 2.95 117 .201 130
CESSHA 182 .036 7 2.95 117 .201 130
CESSNA 205 .034 7 3.3 122 .20% 135
CESSNA 210 L034 7 1.8 135 .232 150
CESSNA 310 .028 7 5.5 153 .263 170
CESSNA 401, 402 . 029 7 6.3 162 .279 180
CONVAIR 440, 330 .029 23 48 183 A28 260
pc-8-50, 61 .032 36 280 266 .802 460
pCc-8-62, 63 .032 36 300 266 .802 460
pC-9-10 ,031 3z 86 279 .170 450
pC-9-30, 40, 50 .020 32 100 279 .170 450
pc-10-10 .027 36 400 276 828 475
pc-10-20 .026 36 480 276 .828 475

25
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TABLE 2 {Concluded)
GUST SENSITIVITY FOR VARIOUS AIRCRAFT

AT TYPICAL FLIGHT CONDITIONS !
!
AIRCRAFT TABLE{ GUST |ALTITUDE|GROSS {CALIBRATED| MACH | TRUE
NO. |SENSI~| 1000 |WEIGHT} AIRSPEED |NUMBER}AIRSPEED
TIVITY 1000
g FT LB KNOTS KNOTS
FI/SEC
F~4 10 | .020f 31 50 305 .818 | 480
F~15 11 }.033 | 36 42 306 .906 | 520
F-16 12 .031 § 25 25 383 .897 | 540
F~106 13 .035 37 38 305 .924 530
F-111 @ 16° 1 | .o27 | 25 70 336 .797 | 480
- : F-111 @ 26° 15
( F-111 @ 50° 16
F-111 @ 72° 17
3 FALCON 10 .046 | 35 16 291 .850 | 490
FALCON 50 .046 | 35 33.2 291 .850 | 490
- FB~111 @ 16° 18 .026 38 70 267 .837 480
. FB-111 @ 26° 19
FB-111 @ 50° 20
FB-111 @ 72° 21
; FIF 20 C, D, E 064 | 30 26 304 799 | 4Tt
KC-135 22 .030 33 220 274 7% 450
. LEAR JET 23,24,25 L0231 35 13.5 202 607 350
LEAR JET 36 020§ 35 18 202 .607 | 350
T-34 23
T-37 24 | .025{ 15 11 241 .479 | 300
T-38 25 } .032| 33 13 322 .394 | 520
T-39A 26 | 043 35 16 258 .763 | 440
' T-41 27
vC 140 .039 § 35 32 271 .798 | 460
0-2 27 | .027 ) 10 4.2 103 .188 § 120
v-10 27 { .026 ] 10 10 155 .282 | 180
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TABLE 3 GUST SENSITIVITY OF A-7

AUST SENBITIVITY (G‘S/FT/8EC GUST)
ATRCRAFT TYPE: A-7

ALTTTUDE? 0. FEET

CALTBRATED AIRSPEED (KNDOTS CAS)
WEIGKT 740, 280. 320, 380 4
20000, . . « 1 - . . . . . . - b -
%000, | .017  .0Z0 ,024 ,077 .03L ,036 ,040 Q4% O3 08568 ,038 .080 .062 .06%
0000, 017,020 .023 027 .030 ,034 .039 .044 047 048 ,051 .053 .056
asonon, 018,017 020 ,023 ,028 .030 ,034 .038 .04t .043 .0435 ,045 .045
40000, L0t L0188 ,071 ,023 028 L0030 .034 .037 .038 .C40 .0841 (043

ALTITUDE? 10000, FEFY

CAILIBRATED AIRSPEED (KNOTB CAS)
“EIGHY 280. 320, 380,
20000, . B . o0 . . . . .
%000, § .07 L0621 ,02% 028 0733 ,038 .044 048 .033 ,058 ,061 .084 .070 .07%
309000, L0188 L0 (074 L0Z2A 0 ,032 008,041 043 048 082 058 .038 .0ORS
a%000, L00% 01 L0 L0fe LoP8  L033 L0385 038 043 048 (088 .0GSD L0%8

400300, 018 L0189 021 029 .07 031 034 ,038 .040 .042 .04 ,0%0
ALTITUDED 20000, FEET
CALTARATED AIRSPFED (KNAOTS MAS)

WETHRHT
20000, } 030 : 1 : & L0 F .
25000, L0011 024 007,031,033 .038 080 044 047 (0850 .03 .037 063
0600, L0177 070,023 L0268 LO0Tf  .031 0348 .037 040 L0427 .0A5 ,048 093
A%Qon., 017 (G20 022 024 L0288 .028 .032 .Q34 L0986 . .028 .042 .048
40000, 018 017,020 ,021 .023 .028 .028 .030 ,032 ,034 .037 .04
ALTITUDE: 30000, FEET
CALIARATCD AIRSPEED (KNOTS CAS)
WETGHT Toa. oo, 240, o8O, T80,
Tno0o, | Pt . O : «
2%000. 020 023,027 028 .028 .03t L0533 .63% .037 ,040 .04 ,047 ,0%]
30000, .018 021 L0203 028 0268 .028 .026 ,031 ,034 038 .040 048
35000, 018,020,078 L0230 L0024 028,027 ,028 .031 .034 .03
40000, 018 ,018 070 L0221 .022 ,024 L0268 .028 .030 .03%4

AL TITURFED aANO0O, FEET
CAL TARATED ATRSBPEED (KNDOTS CAS
WE I HRRT SO0

20000, . .- e T . , :
25000, L021  .022 020,028 .027 ,028 .07 .03) .03% 037 .038 .042 .04
a0000. L020 .021 023 .OP5 .027 .u%8 .028 031 .033 .038 .08
13000, .021 .023 .028 .02% ,028 ,028 .031 ,033
4000c, L0211 ,022 023 .025 .027 .029

AL TITUDE! S00ND. FEET
CALTRRATED ATRBPEED (KNOTS CAB)

WETOGHWT 200, 208, 210, 218, 270, 22%

20000, L ! o O . . . .
28000, 027,028 .032 034 .038
30000, 032
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TABLE 5 GUST SENSITIVITY OF B-52

GUST SENSITIVITY (0'8/FT/8EC QUOT)
AIRCRAF

HEIQHT

475000,

WEIGHT
200000,
225000,

NETONT

200000,
228000,
280000,
2785000,
300000,
323%000.

T TYPE: 8-32
ALTITUDE: 0. FEET
CAL IBRATED AIRSPEED
220.

{KNOTS CAS)

280. 380.

.028 .032 .039 .043 .,031 .0%8 .08z .088 .070 .075 .078 .081 .083 .0OB7
028 ,031 .036 .042 .048 .034 .05 .08:1 .0683 .070 .072 .07% .078 .08l
024 .028 .034 .02 .044 .0350 .034 .037 .06 .08Y .08 .070 .073 .078
023 027 ,031 .038 ,041 .047 ,030 ,034 ,037 ,081 .08) .0G8 .088 .071
021 .023 090 .034 .008 .044 ,047 ,080 .084 .038 080 .062 .083 .07
024 .,028 032 .007 042 ,04F ,048 ,081 L0858 .087 .08 ,081 .084
022 L0248 030 008 T30 042 048 040 .082 .084 .0368 .038 .0W0
L0214 023 L0280 .033 ,038 .040 .043 .048 .049 .051 .033 .03 .0%?
020 .024 ,027 .031 .028 .03 .041 .044 047 .04 .03)] .037 .08%
,018 .023 ,028 .030 ,034 .00 .039 .042 .0435 .048 .048 .030 .082
022 025 020 .0Q33 .008 .037 .040 .04) .044 048 .048 .050

ALTITUDE: 10000. FEET

CALIBRATED AIRBPEED (KNOTS CAG)

-028 .027 .,028 .032 .Q34 .037 .040 .042 ;047 «CA8 (051 .G53 .03S

2022 024 .028 ,028 .031 L0233 .038 038 .041 .043 .045 .047 .048
023 ,028 .027 .02 OBD1 024 038 .008 041 .08 .044 047
+021  .023 .028 ,027 .030 ,032 .04% .007 038 .080 042 .044
.020 ,022 .024 .02 .02 ,030 .033 .038 .037 .038 .040 .042
LO21 L0233 ,025 ,027 .02B .031 .034 .033 .07 .,00% .0AD
ALTITUDE! 20000. FEET
CALIBRATED AIRRPEER (KNQTS CAB)

.023 .0728 .028 .071 ,022 .034 ,0385 ,037 .00
024 .027 .028 ,030 .032 .033 .035 .007 .038 ,041 .042
023 .025 .020 .020 (030 .03 .03) .CI8 037 008 .uM0

023 ,02% ,028 .0%7 ,0280 .080 ,032 .03 .04 .038
ALTITUDE: 30000. FEEY
CALIBRATED AIRSPEED (KNOYS CaN)

.028 .027 .02 .028 .0280 .020 .031 .03 ,033 .02

ALTITUDE: 40000. FEET
CALIBRATED AIRSSEED (KNOTS CAG!

080 ,042 .042 .043 047
037 038 .040 .083 ,043
,034 ,03% .038 .03 .03

.032 .034 03T .008

032 .024
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TABLE 6 GUST SENSITIVITY OF C-5A

BUET SENSITIVITY (8'9/FT/BEC BUSTS

ALRCNAFT TYPE] C-ﬂ
M TITUDED 0, FEET
G-‘Ll"l"‘ﬂ ‘I""E ERNGSTE CAB?

ALTITUDE! 10000,

CM!“Q'!D llﬂl'lfﬂ (lﬂfl CAR>

08y
080 ont

. Ja020 D32 L0 039 043 .04 030 033 038 080 .0E2 .08 088 .OTi
450000, §.027 .031 ,038 .038 (041 .084 047 .0B1 OF3 0BT 080 062 .08 0B8R
475000, | 028 ,028 03] .038 .03 .0AT 04K .048 ,053 038 .08 .ok .82 08
800000, §.07% 020 1033 038 041 044 L8547 053 053 LGP 080 (0N 0N
528000, W627 (031,033 038 .009 087 046 .OAB 951 OF7 054 .OB8 o041
350000, o288 ,030 032 .0 & 041 088 048 08B 071 e3¢ 00N OO0
A73800, J0F8 O .01 034 .03 .0 042 04K .04 .0R0 082 .083 087
805000, L0286 024 030,033 .03 .oM .081 044 OMR 0N OB .0R) 048
28009, «Of6 OFT L0 O3 .04 .047 040 .04 .D8Y 047 94 031 et
§30000. 028 L0280 LOT1 L0037 .08 (088 042 .0A} 043 047 0% 082
478000, 035 .07 030 QI .08 .0J7 040 042 .08 048 040 034
00N, SO 027 238,031 .024 .030 Q38 041 .040 043 04T LO4
TI8000, 026 L0268 .08 O30 .03 .038 .02 .040 .04F .0M] D48 .0M
80000 . 023 .03 027 (028 .03Z 034 027 O3 .040 ,042 DM 087
178000, 2 L0208 028 .02 .033 O 0 0N 04 .08 048

aLTlTUDES zom PEE
:u.nnvn Alﬂlﬂ(h (llﬂ?l ANy

0 SR 03 01 L 0F? D4t 043 087 .CAY 0BG .ONL .83
. A7 L6 030 008 .OD8 038 041 .08 . 44T .0AB OB .085)
. LA 038 03 88 . O3 D BEE 344 A48 R LM M
s JoH 030 03 LA .87 . O OF 04 048 04 047
. JOI7 028 LONT 034 039 037 63D .04 042 047 .OM .08
. JOI8 L0298 031 L0321 034 .08 OB . 041 04T 043 (044
. 028 027 A% L4 +023 .035 S0 .03 .03 .64 (042 .08
. 0BT QX% 0% +034 033 007 .03 .03 080 .04
. JOR8  LO28 .020 (031 (013 (034 O 097 6 038 040
N 25 .08 .ofd . 2032 .033 .0 .0M .037 .0M .
. m 4027 020 (029 o031 037 .0 .83 . SI7 8
ATITURE ! 30000, .

uumrn M.lml

uunu cAmy
R 4.0 THE S, .-

ERRBZEERNRRR

8
g
3

ACTITIAM: 40000, FEL
CALIBRATER AlREMPEES (kie?l Caxy

e e . -

[
v
1
!
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TABLE 7 GUST SENSITIVITY OF C-9

GUBT SENSITIVITY (G'S/FT/SEC GUEBY)

AIRCRAFT TYPE: C-9

ALTITUDE. 0. FEET

CALIBRATED AIRSPEED (KNOTS CASB)

HEYGHT § 220, 7280. J00. D340, 380, 420. 450. 480. 3500,
30000. § . .
6cC00, § 028 .0)

1037 .043 .0A8 .035 .08 .070 .07%

70000, | .023 .28 .032 .030 .043 .0%Cc .037 .08: .087
80000, § 021,023 .028 .033 .038 .044 .051 .053 .060
0000, 002 028 ,030 .03% ,040 .048 .030 .0%4
100000, .020 .028 .027 .032 .038B .D4Z .048 ,049

110000, L0108 022 ,02% .02% .033 .638 042 .O4AY
© P ALTITUDE: 310000. FREY

CALIBRATED AIRBPEED (KNOT8 CAS)

WEIGHT 272, 280. 300, 340
30000, § . . . . .
60000, | .028 .033 ,040 .047 .083 085 .072 .080 ,ONi
70000, f .024 ,028 .,00% 041 048 .037 .08 .071 .08
80000, | .021 ,028 .03t1 .,036 .043 .051 .08%8 ,083 .072

80000, .023 .028 .032 .03s .046 .03:1 ,037 .08
100000, .02t .0235 .028 .02% .047 .048 .052 .080
110000, L019%  ,023 .27 032 .038 L0AZ 048 055

ALTITUDE: 20000. FEET
CAL IBRATED AIRSPEED (XKNOTE CAS)

380.

. 100
089
+0B0
073
087
+061

370,

<106
. 083
088
077
071
- 068

30000. J . 057 . . . « . . . . . 3 .

80000. | .028 :038 <043 .048 ,033 .03 .039 .0683 .o088

70000, 1 .023 .031 038 042 L0468 048 082 033 .058
a0000. 2027 003,037 041 043 046 .0AB .05)
90000, 025 030 .033 .037 008 ,04) .04&4 .047
100000. 022 .027 .030 .033 .03% .038 .040 .0M]
110000, 028 027 03¢ ,032 ,034 .037 .038

ALTITUDE: 30000. FEEY
CALIBRATED AIRGPEED (KNOQTG CAS)

WEICHT
30000, [« ] . . - . . .
80000, ] .021 033 ,040 ,042 043 643 ,0%7 .0B% .037

20000, §.027 L0321 034 037 ,038 .042 .043 047 (043
80000, 027 L0320 L0232 .038 ,037 049 042 (082
$0000. 024 ,027 ,028 ,031 .032 038 .038 .008
100000, .028 .028 ,020 .030 ,033 .034 038
110000, 024 ,02% .028 .030 031 0N

ALTITUDE: 40000. FEEY
CALIBRATED AIRSPEED (XNDYS CaAB)

WEIOHY 220, 228, 230. 23%. 2 43
[0000, . . . . - 3
80000, § .038 ,037 .038 .,81 .043 .043 .048 .0351 .034
70000, §.031 .032 .03&4 .038 .037 .0U8 ,041 .044 047

« i80.

60000, .030 .031 .,033 L0383 .037 .03R ,041
80000, 033 .05 .037
100000,
119000,

073
0848
037
081
048
L0842

078
.088
+058
.052
048
2044

.074
.089
.082
088
030
048

082

038

082
Q72
064
+ 098
« 083
D4

087
083

<088
1078
«087
081
. 088
0314

+082
078
070
2083
087
+052
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BUST SENSITIVITY (G'B/FT/SEC OUST)

WEIGMT
K0000.
70000,
90000,
80000,

100000,

110000,

120000,

1300400,
180000,

HETGQHT
#0000.
20000,
80000,
80000,

160000,

110000,

120000.

130000.

140000,

130000,

180000,

WEIGHT

130000.
180000.

wEIDHT

TABLE 8 BUST SENSITIVITY oOF (-130

ATRCRAFT TYPED C-130
ALTITUDE! o, FEEY
CALIBRATED AIRSPEED (KNOTS CAS)
2 - 2
<038 .033 043 ,043 ,047 ,048 ,081 L0331 .03% .037 .0%8 .02 .088 _OU8
<032 ,038 .030 .04l ,043 .044 ,0A8 .048 030 .05Z ,034 .036 .058 ,080
«029 ,03Z L0368 .037 .038 .041 042 .04 _ O848 .047 .Ds9 .081 ,0353 035
<027 .030 .033 .034 .036 ,037 .039 .040 .082 044 .043 047 .048 .05t
«023 ,028 ,030 .032 ,033 .035 .038 .037 ,038 .040 ,042 .044 ,043 ,0A7
.028 .028 ,030 ,031 ,002 .04 035 .036 .038 .038 .041L .04Z .0A4
-024 .026 ,028 ,028 .030 .031 .033 ,034 .03 ,037 .038 .Q30 ,041
-023 ,023 028 .027 ,028 .030 .033 .032 ,033 .034 .08 .037 .0628
023 025 ,026 .027 .0Z28 .02 .Q030 .031 ,03) .034 .03% .0d8
022 ,023 .024 .02% .028 .027 .028 L0360 .031 .032 ,091 .0%4
HLTITUDED 10000. FEET
CALTBRATED AIRBPEED (KNOTS CAB)
200. 220, 240. 230. 280. 270. 280. 290. 300. 310, 318, 3J20. 3I23. 30,
<033 ,043 ,047 .048 .01 .054 .058 ,098 .CE] .08) .065 .086 .C6?
-033 038 067 044 048 .048 ,030 .0%3 .03% 087 ,0%8 .ORC .0B1
031 035 .038 ,040 042 084 .0A8 ,048 .0%¢ .02 .0%3 034 .O3%
<028 .032 .02 .037 ,038 .0A0 042 .044 .0AB ,04B 048 050 .08)
L0277  .028 032 .034 038 ,037 .038 041 .047 .044 043 048 047
027,030 ,032 ,003 .035 .0J6 .00 .03D .081 .042 .043 .04%
£025 ,026 078 .03t QU7 .034 .03F .037 .038 .038 .040 .041
024 ,028 028 .023 ,02¢ .032 ,033 .034 .03 .087 .027 .oMm
L02%  ,028 ,027 .028 .03 .031 032 034 004 .03% 036
«022 ,02% .028 ,027 .528 ,029 .031 .032 .033 .033 .034
ALTITUDE! 20000, FEET
CAL IM“T&D AIRSPEED (KNOTS CAB)
210, 220 4 Y

gagizzasas

8 : +OR 0TS .
081 044 L08E .0A8 051 .0¥a 037 .080 .02 ,088 .07 .068 .07

O

037 .038 .041 ,044 .OA8 .048 .05y .0631 038 .058 (060 .082 .082 .0W8
04,033,037 .038 .0A1 ,044 ,0A8 .048 ,0%1 .083 .03% .088 .097 .OBM
2031 ,002 .034 .038 098 ,040 042 ,0A4 .04B .048 ,0B0 .085%: .05 .088
L0228 ,030 031 L0313 .038 ,037 .038 ,041 .043 .04¥ (048 047 ,048 090
2028 029 .031 L0302 (036 036 .008 049 047 .043 Qa4 .043 0N

027 020 .00 L0202 .033 038 .03V ,0U8 (040 .0A1 042 .040

027 ,028 030 .031 .0)3 ,034 ,038 .037 .07 ,039 .0M

JOR8 L028 028 L0280 L0351 (QI2 ,034 005 0% .037 .028

2028 028 .028 .020 ,000 .,032 .033 ,034 .03% .008

ALTITUDE: 20000, FERT
CALIBRATED AIRSFEED (KNUTS CAB)
[+] Y, 240 29

»

045 048 ,091 ,084 088 081 .083 .070 ,072 .07 .077 080 .08D .
L0480 L0437 043 048 081 033 .0858 082 ,0R4 .03 .08 ,0727 .07
+038 .039 .04] 043 .04 .048 .08 .08%¢ .984 ,080 .082 .068% .087 .
033 L0388 .037 040 042 048 .048 .0%1 .033 .082 .087 .05% .082 .
030 .032 034 ,038 .048 081 .0M  ,047 _0AB .CBO 0852 084 087 .,
«030 032 .004 ,036 .0368 .0&1 .043 .0AF 048 .048 050 .0%2 .
628 L0321 L0073 .039 038 040 .042 .040 L0648 047 048 .
Q28 03! ,033 ,03% (038 .0JR 030 042 .04 048 .
M8 031 .033 L0357 047 .038 .038 .043 .040 .0a8
«028  .031 .033 .034 ,038 .037 .028 .00 ,042
ALTITUBE! 40000. FEEY
CALIBRATED AIRSPEED (KNQYS CA®)
200, -4 2

. . . . . P
L0851 .083 038 .0%R 0681 .083 .06 .070 074 07 ,OB3 OGN 0S8 . (04
LOAG 047 .048 .0%1 ,03S4 .088 .0%8 .08% .088 .088 .074 .078 .08% .083
L0481 .0A3 044 ,048 .048 ,0%% .0%) .0S8 .G38 .082 .08Y .071 .077 0B
,037 029 .040 042 ,044 048 048 081 .038 037 081 .04% .070 .78
L0385 (007 038 .040 .042 .044 .08 048 .032 .058 .OB9 ,084 .0O70

-03% L9037 L0398 041 ,043 ,048 .04@ .03{ ,05% .08% .08Y

L0 038 040 042 043 ,048 081 ,083 .080

037 L0239 042 .04 .048 082 .09

037 .028 042 043 048 0%

038 042 045 .080

32
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TABLE 8 SUSY SENSITIVITY OF C-141

GUST SENRITIVITY (L'S/FT/SEC QUST)

140000,

AIRCRAST TYPE: C-34t
ALY LTUDE: 0. FEET
CALIBRATED AINSPEED (XNOTE CAS)
220, 230, 0 310 g 7

024 .027 .030 .034 .038 .04 .043 .048 .O05! (033 .053 .037 039
.023 .028 .02 .032 .0368 .03 .042 043 .048 .030 .032 .0%4 .o%8
022 028 027 .031 .034 .037 .040 .04 .CAE 048 .04B .0%1 033
021 .023 .028 029 .032 ,038 .008 .041 .044 .0A3 .047 ,048 ,05%1
ALTITUBE: 10000. FEET

CALIBRATED AIRSPEED (XNOTS CAS)

L0335 .040 .04 0485 .083 .0%8 .07 .087 .073 .07 ,079 ,082 .0BS
082 037 (042 .08% .04 .0S83 .037 062 .OR7 088 072 .073 ,079
«029 .034 .038 .42 048 ,049 .033 .037 ,082 .084 087 .070 .073
L0027 L0031 L0368 .0OB 042 048 .0AS  ,033 .0%7 ,0B0 .082 .08 .080
023 L0290 .033 .038 .038 .042 .046 .048 .03 .036 .08%8 .081 .084
2024 ,027 .021 034 007 .00 .043 .04 .030 ,032 .0%% 087 .00
028 ,029 .032 .03a ,037 .040 044 047 .04% 081 .0%4 .08
«0Z8 .028 .030 .032 .03% .03@ .C41 ,043 .0A7 .08 .035%1 .08
+023 .028 .Q028 .031 .033 .038 .028 .042 .044 .04 .048 051
028 ,027 .028 032 ,004 .037 ,040 .042 .004 048 ,048
AMTITUDE! 20000, FEET
CALIBRATED AIRSPEED (KNITH CAS)
] 240 280 . : 300,

LR

CEHFLLERLEE

S24 027 020 O3t 032 .034 08 028 038 040 041 083
ALTITUDE! 30000. FEEY
CALISRATED AIRSPEED (KNOTS CAR)
30, 240, 230

L027  ,028 .02% .030 .02 .032 .033 .024 .08
ALTITUDE: 40000, FEET
CALIBRATED AIRSPEED ((NOYS CAS)
228. . 240

.048 030 ,033 033 037
L0484 043 087 .04 .082
L040 041 .043 .08 047
036 ,038 .00 041 ,043

033 ,037 .08 .040

n

B - e e e e e P

W T me ey e tadB COTEQC D 0. TAL



Lt o

AFWAL-TR-81-3058

TALLE 10 GUST SENSITIVITY OF F-4

QUST TENBRITIVITY (G'S/FT/38C GUSTY
ATRCRAFY TVAF. &
ALTITUDES D, FEFT
CALIBRATTD RASPEEN  (KNOTS NASH
WEIGHT 2%0. 00, 350, 400, 450, 300, 328, 520. 973, 500. &25.  §30. 700, 800,
2%000. | . LS " AL ) 3.0 . . . .
I0GO0. § 027 .07 037 L0037 ,043 048 083 .07 _0RT L0087 L0773 082 ,080 ,.083
35000, § L0200 .02 L0288 L33 .03 .043 (046 .00 L0854 .0%3 ,08% ,073 .480 .073
40000, § (017 L0231 L0025 .029 L0034 .038 .0&1 ,04% ,0s8 053 ,0%B (OB .a77  .08%
' 45000, § 016 .09 .03 026 030 .03%5 037 L0840 _0&& ,04B 083 .03%% 065 .0358
S0000. § 014 .017 071,024 ,028  ,027 .034 ,037 L9040 ,024 048 .054 .039 054
33000, § .01 .08 .08 .027 .00% .0R9 ,03: L0384 037 040 048 050 935 .Q48
80000, LO0t% 017 .079 023 ,677 009 .03 L0234 L0237 041 046 :0%1 048
ALYITUDE! 10000, FEET
CAL IBRATED AIRSPEED (KNOTS CAS)
. wEIGHT | 2 300 S b
23000, [ .02 . LO0G N .
I0G0G, §.0ZI L0268 028 .031 .038 L0037 (040 .43 ,047 051 ,0%€¢ .082 .0U78 .070
33200, § 020 .023 .02% .027 .038 .032 .03% ,037 .041 045 .048 .04 .06H 081
000G, § .018 020 L022 028 028 .OZ8 031 033 L0386 ,040 L0483 .04B .0681 .034
430040, § .18 0.8 L0200 0?2 (023 L02% LOTR  .030 .03 038 038 .043 ,035 .o048
30000. § .O01% 018 .08 L0200 L0T1 023 078,07 036G DO L036 L0400 L0%0  L044A
53000, § .013 418 (013,018 020 .NZ1 L0077 (028 L0077 030 L9033 038 .048 040
80000, 014 (035 ,0.7 ,0t@ .020 .02 ,023 G608 L0207 ,03¢ L0333 ,042 .Q37
ALTITUDE: 20000, FEZT
CALIRRATFD ATREMFRD (KNOTR LASH
280, Joo, 400, APE,  &%p0

WETHHT
25000, § ool a0 < . L K . s ¥ .
30000, § ,024 ,030 .NIB .NCA& 043 L O%6 088 ,089 ,064 L9B1 .0S8 .0%7 038 054
3%000, § L0211 LO026 L0331 L0388 L1043 L0948 .0%8 0G0 .H%8  .0%3 151 048 048 .04
W00, §.018 L0233 .078  ,03%  L038  .083 081 083 .0%0 .047 .08% 043 047 641
42000, § 017 021 LOn% ,030 038 .03F (048 046  .04F  L04Z .040 ,038 038 .n3?

A 20000, § .01 018 .0F5 ,008 .031 036 .042 ,043 ,041 ,038 .G38 .03% .034 .03
s3000, D17 L02¢ L6028 008 ,033 .038 L0400 ,037 .03% .033 ,Q032 ,031 0¥
80000, 018,019 L0239 L0288 L0130 .03% ,027 L0084 ,032 L0317 030 .n2a (028
ALTITUDE! J00OO, FRET
CALTARATED AIRSKIEEN  (An0TS JAS)
4EIGHT | 2%0, 340
N 73000, § . . .06 + O . . . . .
. 30000, §,02% 6008 L0327 033 L0838 048 (0%1 LO%0  .0%4 050 L0488 04 ,044 043
H 3%060. § .07 .02% .08 .03 .0H4e 038 045 .01 (047 088 040 L0028 .038 .037
40000, § .08 02T La2%4 0D 20,038 038 048 041 L0384 .38 004 .03) .083
N 8%000. § L0177 .08 L027 024 LO27  ,030 .03% .n&i G377 L0364 031 (G630 .02B  .0ZB

0000, § 018 038,020 a2 L0624 027,032,037 .034 031 028 ,027 .027 .02¢
58000, LOUB L03B L6070 027 L0078 L0298 004 031 .028  L0TB 028 024 .N24
BQOOH, 018 L7 iR o7t .02 L0927 ,031 .02 028 (024 ,023 ,022 .022

ALTITURE? 20000, FEET
CALIBRATED ATRBFEED (KNOTS CASS
280, 70, T90. 3", 0 hib]

WEIGHT
28000, [ . - . PR3- LT v Nk o0 .0 + .

30000, § 003,037 L0368 .08& D47 023 043 042 040 (038 .038 .037 .033 .038
3MO00. f L0784 02T L0318 LG8 081 079 .al31 LAJ6  .03%  .038 L0333 032 .ol 2020
s0n00, § .02 L0744 .arg N34 .03 034 032 (037 031 .00 .028 .028 ,027 .028
£%000, § .18 021 .a2% ,030¢  .032 ,u3p 029 .00 L02F 027 L0268 ,02% L0268 02D

50000, 18 L0 L0227 028 LO2R8 L627 (026 .02% .024 023 023 .07 021
%3600, LOLR 020 028 L0277 L02% 024 023 L0272 .002 .021 L0271 020 019
€0000, L0108 023 074 023 022 .01 021 L0230 020 018 .0i@ .08

ALTITUDE: %0000, FEET
CALISRATED AINSPEED (kn0TR CAR)
WEIGHY f§ 230, 780. 330, 0.  4:0. A0
25000,
3000,
39080, § .032 ,030 -.028 .028 .02% (029 0P8 .024 LGP- 024 028 .O24 024 02D
sonoe. { JOZ8 (027 L024 .07 022 02T L0211 ,021 021 021 021 021 L0271 .02}
45000, ] .02% .0Zs 022 .02G .070 .018 ,019 018 .0.9 .018 .08 .08 .18 .04
- 20000, L0210 L0200 L0188 .o8 017,017 .0 017 L0177 L6.7 .17 017 L0118
- 54000, A28 .MB L6177 016 atE L 0tTS La1s 018 L0i8% L0155 .0t .;o1% .o18
|/ON00,
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AFRAL-TR-8)-3058

GUST SENBITIVITY

SEIGHT
30000.
33000.

40000.
43000,
$0000.
33000,
80000,

HEIGHT
10000,
35000,
40000,
43000,
30000,
$3¢00.
80000,

WEIQHT

TABLE 11 GUST SENSITIVITY OF F-15

AIRCRAFT TYPE: F-15

ALTITUDE:
CALIBRATED
300,

078

.037
.033
6529
028

038
.032
008
028
.023

AIRSFEED

CALIBRATED AIRSPEED
4

o. FEET
330
034

%G . -

033,034
«031 030
026 027
JO7% 022
-023 022

(G’S/FT/SEC GUST)

.028 .038 ,038
028 .028 .00 .037 028
/23 .02 ,028 ,029 .01}
2021 022 028 O7 028
.018 .020 ,022 .024¢ .028
018,020 .022 .0%3
ALTITUDES B80000. FEET
CAL IBRATED AIREPEED (XNOTS
2%0. 280, 270, 20, 280,

CAS}
OO

(KNOTS CAS)
1)

.052

023 .038 .045

021 LO00% 030 035 .040 .046
019 L0233 .027 ,032 .038 .02
2017 .02 .025 028 .033 .038
018 .01R .023 .026 .431 .035
.01% .01B .02 .024 L0280 .030
ALTITUDE: 10000. FEET

8 CAS)

+0Z4  .030 .0368 .042 .050 .0Se
022 L0268 ,002 .037 .044 .048
020 024 078 .034 040 044
018 .022 .028 .030 ,035 .040
018,020 .n24 ,028 .033 .037
.01% .018 .02Z2 ,028 .031 .034
ALTITUDE! 20000. FEET

CALIBRATED AIRSPEED (KNOTS CAS)
230, 300, X A0D, 4Z%

t «» OB

A28 03 038 042 047,083
023 .028 .034 037 .042 (047
L0206 0235 030 034 038 .0A)
.18 023 027 . "1 L034 008
-017 021 (023 ,028 .031 ,038
015 019 (023 L0268 .029 .033
ALTITUDE: 30000. FEEY
CALIBRATED AIASPEED (KNOTS CAS)
230, 300, 3‘30. g‘%. %! m! 4
. . . . 3 .
027 034 098 .DA2 048 .0%7
024,030 ,030 038 ,042 .0%50
021,027 .030 004 038 .04S
019 ,02¢ 027 .03 ,.03% .04
018 022 028 .028 032 .008

W21 ,023 028 028 038
ALTITUBE! 40000, FEET
CALTIBRATED AIRSARED (KNOTR CAS)
230, 28 ¥

. 028
026

028
+ 028
022
« 2O
018
017

043
.038
034
031

023
020
.08
017

083

.088
078
072
0886
061

1057 ,0%3

SOET7 LOR4
080 087
034 L0638
.08 .048
<048 042
041 .08

043 (042
040  ,038
i 034
033 .03t
021 .o028
2

008 037
0%4 .02
L0306 028
027 .02
.02% .02e
023 .022

O30 028
.028 .02%
028,023
021 020
.08 .018
.018 .017

.024  .0R3
-021 .020
018 .018
.0t7 .mg
018 .08

028




GUET SFNSITIVITY

WETGHT

15004, |

0000,
28000,
0600,
35000,

WEIGMT
1H00n,
20000,
2BO0O.
0000,
a%600.

WETOHT
18000,
26000,
7000,
30000,
a%oon,

WAF I0RT
18000,
20000,
29000,
30000,
33000,

NEIGNT

WETGMT
15000,

20000,

29000,
30000.
a%000.

AFWAL-TR-81-3058

ATRORAFT TYPED

ALTITUDES Q.

250. 300, 3%0.

L0700 ,024 028
018,020 L0213
-014 ,017 020

A 017
ALTITHDELD 20000,

2%0

Fy

34

026

017 020 ,07%

014 M7 o2y
FLLE RN 21|

ALTTTUDES 0000,

TS th
021 L0758 028
WO17 L0206 023
.017 018
LOte 007
ALTITUDE: 4n0n0,
AL IBRALE AIREF

0 )

. o * I
031 .003 .,028
023 028 027
.019 ,020 .0¢2

.08
ALTITUDED 30000.

250, 330,

. * .
030 027 028
024,022 020
.018 .O0t7

.014

-Ay IBRRATED ATRSPEED

CALIBRATED ATRSPEFD

CAL TBRATED AIRSPEED
2%0. 30

CAL IERATED AIRBPEED
29

TABLE 12 GUST SENSITIVITY OF F-16

(G K/FT/SFEC GUBT)
F=18

FEFT
(KNDYS CAS)

AL, &40, &H0. 3RO,

350 glo. 830g 640! gsng ﬁﬂgl
- . - . - 086

L0180 L0230 L0280 002 (0368 .04t 048 OB ,0838 .083 (068 .03 076 076

018 019 023 .02 ,030 .02 ,037 G477 (064R  .0O52 087 0RO .063 (083

013 .08 (018 022 078 ,028 .032 .038 .040 044 ,048 032 .0%4 ,08)
014 L0177 018 027,024 (027 L0031 Q3% ,038 047 _.0AS .047 047

ALTITUDE 310000, FEFT

CALIBRATED AIRSPEED (ANOTS CAS)

2%0. 00, %0, 400, A4%0. 870, 810,

038 L0440 (084 (047 ,0%2  .087 .08 .O08% .082 ,088 .0%3

028,033 .03 .039 .042 .n4g ,0%0 L0833 .052 087 043

023,028 .030 .033 .036 ,038 .047 04" 044 009 ,038

D20 024 026 NP8 L0031 .034 (O3 .03F .038 .07% .03
FFET

{ANOTS f£AS?
70, 390

1]

L . . OF 3 TN .

033 ,03R 040 044 LON0 L0854 051 L0488 (046 .043 ,042

L0277 L0288 .02 038 ,041 L044 041 .038 ,037 .02% .034

223 .02% 027 ,030 L03% 0637 L0385 .03 031 o0 -078

070 .02%  ,074 L0268 .020 .032 ,030 .028 .07 .02% .024
FEET

(KNIT8 CAS)
O b

L0384 028 .038 ,048 L0485 047 038 036 .034 ,034 .033

027,028 L03t ,037  ,037 ,0234 037 .08 078 .027 ,027

2023 ,028 .028 ,031 .03 .029 L028 .024 .023 .023 .022

-0;0 .02 023,027 L0277 02 023 021 .020 ,018 ,019
FEE

830

: » . . & 3
038 LC4AT 047 048 04 ,042 038 .038 .038 ,034 .034
L0228 .032 .03 ,037 .034 .02 .02® 027 ,026 .02 .02
023 L0728 .0 L0230 .027 .02% 023 .022 .02t .01 .ot
L0206 071 .,024 .O7% ,023 ,02 L0198 .08 .019 .017 017

.08 ,021 .021 .0R20 .0i§ .018 .06 .01 018 .0iS
FEET

(KNDTS CAS)
30

370. 410.

. - . » .

.023  .022 (022 .01 .021 .02 L0219 .02@ .0R20 .020 °.020

.018 .018 .01 017 .017 ,017 .017 .0168 .01B ,0i8 .018

.18 015 .01% 034 .014 .014 014 014 014 004 ,013

«013 .013 .013 .0:12 ,012 ,012 .01% .012 012 .012 .012
36
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GUBY SENSITIVITY

TABLE 15 GUST SENSITIVITY OF F-111 @ 26° SWEEP

(G'S/FT/EC UAT)

AIRCRAFY TYPE! F~111 26 DEC BWEEPF

ALYITUDE! 0. FEET

CALIBRATED AIRBPEED (KNOTS CAS)

230. 2780. 310. 340. 3J70. 380,

.018 .021 .023 ,026 .028 .O0M1

Q018 024 .024 .028 .028

017,020 .02 024 .028

018 L0818 .020 .023 .024
087 .0t® .021 .023

013 .01 ,018
ALTITUDE: 10000. FEEY

CALISRATED AINSFEED (KNOTS CAS)
2%0. 280. 20, 3IBC. N0, 420.
018 022 .028 .030 .03 ,008
020,024 .027 L0371 .0O%
018 022 .023 .028 .032
017,024 028 020
016 .010 .022 .028 .028
018 ,020 .023 .0%s
017 018 .022 028
018 .08 .020 .023
018 .17 L0188 022

ALTITUDR: 20000. FEEY
CALIBRAYED AIRSPEED (KNOTS CAS)
280. JI0O0. 350, « 410, 420,
020 .028 .03% .0DB 048 084
023 .030 .03W 045 .0%0
021 027 033 L0481 (048
020 (028 .00 ,038 .042
018 (023 .020 .08 .00
Q17 (022 .027 .004 .0R7
Q2% 028 .032 .038
018 .04 .00 O
Ol 022 028 O
.017 .02t ,027 .030
017 .020 .026 .028
ALTITUDE! 30000. FEET
CALIBRATED AIRSBPEED (KNOTS CAR)
230. 300, 30 . o8,
021 030 L0038 .043 .04 083
027 005 .038 .048 .0350
JOR8  ,032 L0386 .04 0N
023 .030 .032 .038
021 ,028 .0L. .038 .040
028 .08 .033 .008
O3 027 L0303
023 ,028 .030 .07

020 032
030
ALTITUDE: 40000, FEET
CALTBRATED AIRSPERED (RNOTR CAS)

%0. 280, 279. 28C, 288, 2W0.
&30 034 .040 086 .OB8

L0381 .00 .041 .0O1

038 .047

430,

.032

340.
084
088
034
080
047
044
044

037
033

298,
082
1047
L0844

.033
001
«030
028

038

270,

040

.032
00

083
JO%i

<037

210,
K1)
+C37

.021

410,

.02°

430.
<044
. 080

«034

023

018
018

+OM2

024

+043
041

018

01?7




AFWAL-TR-81-3058

GUST SENRITIUITY

WE TGHT

50000, |

25000,
80000,
as000,
70001,
75000,
30000,
83000,
90000.
83000,
100000,

WEIGHT

80000, |

BRO00,
BOVOD,
By000,
70000 .
75600,
86000,
B5000.
200049,
/88000,
100000,

WEJGHT
%aa40,
53000,
|/GN00.
83000,
F0000,
No00,
80000,
43000,
80000,
283006,

{00000,

+ ETANT
50000,
58000,
BONYO.
63000,
F0000,
78000,
80000,
83000,
AO000 ,
48000,
106000,

wWF IGnT
BGnI.
G0000.
20000,
B0O0CO.
OO0,
100000,

MFTGHT
BOOND ,
BOO00,
0008,
BRODO.
HUDTTN
MG T 2N

—_— . . | E

TABLE 16 GUST SENSITIVITY OF F-111 @ 50° SWEEP

{6 'S/FT/SEC GUBT?

ATICRAFT TYPE] £-111 %O DEN SuFFP

ALTITUDS!

300,

ALTITUDE:
CALIRRATED
250, 306,

.me 017
W05
Dié
OR8]

e
:

A TITUDED
00,

294G,

N7
016
018
014
033

AMTITURED

0.

T TRRAYEID AIRSPTRD

350 .

013
013
037
013
SOt

I%6.
OéE
NP0
33 ]
017
6
SO
016
N1k
.012
ST
SO11

TO000,
CA: TRRATED ATREAEED

330,

014
.013
012
052

0

PEED

FEE™

400 .
00

ann
N2
018
018
ks
.ma
.
01
010
013

10000, FEET
AIRSPEED

200

FEET

A0D

.0Z4
022
01
{4
w018

s
BT

017
L0198

30000, FEFT
CAL IBRATED AIRE
=,

<
JOT0

o 000
017
AL ]

(XN
.

4%0,
«

-N7R

(RNOTE OA
423

~a%0
028

022
021
.020
L018
1010
017

tXKNOQTR CAB)
%00

PLEE
L0113

(40 07TS CAS)

H5on .

JO2d .0z8
L072 L0268
020 L0048
019,023
SO .07
027 970
0168 .08
.2i18 018
018 017
0TS ras)

022
X8
00

L3

028
028
.02
D
L0082
021
070

L0490 028 09t L03Y 030

L0117 023 L0288 .034 028

.05 .07 078 032 o028

018 ,070 ,028 L.030 ,008

L0185 .02 .u28 022

017 L0221 L0268 .02%

L0118 020 025,420

JOIB8 L01R L0283 J018

013 .08 020 L0148

L1707 a7

ALTITUDE! &00D0, FEE™

CALIBRATED ALRBPEED (KNOTS CAB)

2%0, 78, 200, 323, 350, 3N,
NS Y P FLLe -l

.023 ,028 .030 .O7%

L0688 L0266 .022

L0308

017

ALTITUDE: SO000, SFEY

GCAL “BRATED ATASPEFD  {KNNTY LAS)
2y 7

018

400,

023
018
L7

40

037
Q34
Q37
020
L1028
028
JO2S
024
s

012

04

L041 .0A8
.08 .Dey
038 .04l
«034 040
L0322 .oaY
,030 .033
028 .03e
O 032
0P8 L0930
. 60
’ .
L0803 089
JCAR ,ON%S
L0485 (051
4T L0488
040 L OAS
L0037 042
.03 040
L0032 .03
032 056
L0080 004

sk
012
210
008
O6R

.0%7
L0024
032
036
L0208
028
B rid
Q23
022
023

Q24
022
+020
018
.07
JO18
015
018
+018
2013

Ao,

.o1@
JO18
N-3Y)
W02

Ot

.
.m3
o
NG
, e
LAk

.0%3
0488
+0A
042
04N
037
O3
003
2032
+030

.034
931
-
027
Ja2s
N7
022
021
020
019

023
021
Xird ]
018
017
018
013
014
L0114
013

%80,

017
013
013
012
011

013
iR}
.0iC
.00
008

069 .082

J066  .088
080 .054
L0868  .0%0
083,047
«0F0  L04%
047  ,042
DA% 040
043 028
081  .03R

.048 ' L0a8
042 L0338
059 .00
L0338 ,0Mm
D38 028
032,027
.030  .0T

.028  .0%24
.027 .023
.028 072

032,030
028 .028
027 028
028 .02e
028 027
O 020
LOZ2Y L0200
020 .0:8
.018  .018
.08 017

023,023

021 021
020 .020
018 018
Q017 .7
018 N8
018,018
D18 L0148
014 (D14
013,012
%0G.  A%C,

017 017

018 014
L,013  .012
018 .01
030 0

PRLA T B} =)

DY 7,01
010 .0in
008 L0058
oo 008

JORT
s
LOdt
.028
.38
<038
.033
=3}
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TABLE 17 GUST SENSITIVITY OF F-111 @ 72° SWEEP

WY mnwnv (Q'8/FT/8EC OURT)
AIRCRAFY

§§§§§§§§

HiHE B

T

-

-
-
H
S

§§§§§§§§§§§

-

5
&
L

§§§§§§§§§§§

MgIaNY

b

§§§§.§§§§§§§

:

T

TYPE: v'—n; T2 DEQ BuEKF
ALTITUDE Ld

T
CAL!IQQT!I AlIIP(ID (KI?YI Clﬁ)

008 .OH 012 014 .OSI -Ol. -020 .023 .08 .03C .033 .03 .03 .03V
008 010 011 ,013 .013 017 ,OI® 021 .024 ,027 OB .032 .04 ,034
-007 .008 .0t ,01Z7 .04 ,013 ,017 019 .022 .078 ,0Z8 .00 .031 .032
008 010 .03t .017 014 .0t8 018 .0Z1 .(OR4 .0 000 .ORB .09
008 ,008 .031 ,012 .014 015 017 .0.90 021 .02 .08 .007 .018
2007 008 010 011 013 014 .018 .0!S .021 .02¢ ,0R5 .O¥G .O28
+007 008 .008 011 .012 017 013 .07 .0%0 .02F ,0R3 .014 .OFS
007 508 008 010 081 (013 014 D18 .010 LOZ1 .02X (027 .O024
008 .007 .008 .0i0 .011 012 614 .0I8 .0i8 ,0R0 .08 .03 .u%%
007 008 008 010 .01 .013 (01 .017 .018 .020 .OR1 .02
ALTITUDE! 10000, PFERY
CALIBRATED AIREPEKD (XNOTR CAS)

007 .008 .0OB .01 ,0t2 .014 .018 ,010 .0R0 .022 .03 .62¢
ALTITUBEL 20000, FEEY
uumrn nnnn (RNGTE DAS)

200
ALTITUDE: 30000.
uumrn A!w (I‘M“ cag)

00
ALTITUSE! £0000. FEET
CALISRATED ALRBPEED  (ANOTS CAW)
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TABLE 19 GUSYT SENSITIVITY OF FB-111 @ 26® SWEEP

GUST SENSITIVITY (G'S/FT/BRC CUET)
ATRCHAFT TYPE: FR-131 28 DEG BWEEP
ALTYITUDES 0. FEFET
CALX!&ATED A!RBPEED (KNDTS CAS)H
0

HEIGHTY
30000,
80000.
70000.
#0000,
890000,

100000,

110000.

120000,

KEIRNT
Roond.,
Ba000,
70000,
#4000,
#0000,

160000,

110000,

120000,

WE TOHT
30000,
60000,
T0004 .
#0000,
N100006.
100000,
110000,
120000,

NFIOHT
20000,
80000,
70060,
280000,
240009 .
100000.
110000,
120000,

HETONT
20000.
80000,
76000,
80000,
80000,

100000,

.018 .02t .024 LOFB .020 .030 ,042 .03% .038 .0)7 .039 .041 .042
018 ,0:18 .020 ,023 .024 .028 .028 .030¢ ,031 ,093 .034 ,03% .0)7
016 .018 ,070 .022 .023 .023 .Q027 .02 .020 .00 ,011 .033

.018 .018 .0t® .021 .022 .024 .Q23 .028 .0Z27 .08 .o28

018 018 .017 .0i8 ,020 ,022 .022 .023 .024 025 .026

014 013 .08 ,017 .014 .018 020 .020 ,021 .022

A TITUDBE: (0000, FEFT
CAL IBRATED AIRBPEED (KNUTS CAS)
0 3

280. 360,

.02! .08 0 .03: .0364 .037 .042 .047 ,08% ,080 .088 .071 .080
018 ,023 .02% .027 ,028 .032 .038 .04l .048 ,082 ,088 0T .070
L01R L0220 .022 ,024 .028 .029 032 .038 .042 .048 .051 .08% 082
L0tR .0t .02¢ .0Z3 .026 ,O0ZB Q32 .039 .04; 048 .050 .0%G
.018 ,01E .018 021 ,027 .028 .02 .034 .003F .0A2 .Q48 0%
018 017 018 L0621 024 LG27 .03 .034 008 041 .047
018,018 .01 018 022 028 028 .032 .035 .038 .043
ALTITHDE: 700N0. FEE™
CALYHQATEﬂ ALRBPEED  (KNOTS CAS)
3%0 4 A20. A

. . -
T .073 .030 43,082 .00 L0868 ,O0BC .07 .03 .09 .05) 044 .00
020 L0286 087 .048 ,0B2 L0858 .00 .0AR .037 .081 048 L0038 004
L0832 ,082 040 048 ,083 087 .0B8 L0SC LOAF ORI L034 070
020 .09 L0368 .041 .047 083 ,08) .043 .040 .037 .030 .027
018 028 .032 .037 ,043 ,0%0 (048 ,04F .038 .03 .027 .02
024 ,029 L0348 .00 048 044 027 .033 ,030 .028 .022
022 L0027 ,031 ,038 042 080 .034 .030 .028 .023 .020
AL TITUDE! J0000. FEET
CALIBRATED AIRBPEER (KNOTS CAS)
220, 780, 130, 40, 330

. - . . - y
.02! .03! 081 048 ,03% 088 .OK1 .OB2 046 042 .034 .00 .028
L022 0481 L0385 (041 048 (OB7 053 ,0483 ,040 .038 .,030 .028 .024
LOZE L0317 .028 .04z L4081 047 .03% 083 .32 .02€@ .023 .08

028 032 038 ,04% ,047 ,02% .031 .028 .02) ,020 .<i8

034 .CA1 Q3R L.032 028 .028 .021 (018 .017

: Of% (020 02D 049 017 018

021 .Di8 .18 014

ALTITUDE: 400%0. FEET
CALIBRATED AIRKSPEED (XNOTS CAS)
250, 260, 270. 280, 283, 280

- . . . . . . . . . e
038 .047 ,080 ,081 ,0435 ,038 ,034 .031 .028 L0280 .023
L0023 .029 .028 .02 ,022 ,020

023 .022 .018 .018

017 018

014

4

D e SR o
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TABLE 20 GUST SENSITIVITY OF FB-111 @ 50° SWEEP

GUST BENBITIVITY (G'8/FT/8EC OUET)

AIRCAAFT TYPE: FB-111 SO DEG SMEEP

ALTITUDER 0. FEET

cﬂ.xnam AIRSPEED (KMOT' CAI)
430 0

018 .028 .030 .0M .040 048 .

017 ,022 .08 .031 .008 ,043 .

018 .020 ,023 .O028 .034 .0D8 .

+013 .018 .021 .02 .030 .034 .038

.012 .018 .01 .022 .028 .03 .033 043

O11 018 017 021 .02F .028 .03Z .05 .030 .043 .043 .008 .031
014 ,018 .018 .023 .028 .028

mlmm AIRBPEED (KNOTS CAS)
400. 480, S g

042 008

2017 021 023 031 034 O30 044 050 .OB7 088 .04 .038 .0%)
018 018 .022 .0Z7 .03C .03 .08 .044 .051 .043 .03 .033 .028
014,018 020 ,024 .027 .031 .000 .08 .04%3 .038 .034 .030 .028
012 ,0IF .018 .0%2 .02¢ .028 ,032 .03 .041 .03 .031 .027 .02%
«011 013 .018 .020 .022 .024 .028 .003 .02 .032 .029 .02% .OR
012 018 018 .020 .0Z24 .027 .0U0 .08 .028 .028 .022 .0t8

MTITUDE: 20000. FERT
Cﬂ-!lllm AII.P“D (KNOTE CAS)

018 .021 .028 .02 ,037 .042
018 018 .C2% ,028 .024 .037 .04
013 L.017 023 .027 ,030 .034 .0M
013 ,021 .024 .028 .01 .02 .
014 018 ,022 .028 .028 .028 .
ALTITUDE:

20000. FEEY
cuxm'm: um (RNOTS CAS)

R4 .on 024 .031 .0%0

or?
.018 ,02@ .027 .030 .024 .021 ,018 018 .018
048 ,024 027 .O21 .018 .017 .018 .01%

020 .023 .018 .018 .013 014 ,012 ,011 .01%

MYITUDED 40000,
GAL!IIAT“ nxnm (IMTI CAS}

ALTITUDE? 50000. FEET
cn.unm ll"’m (KNIIT' mi

1024 -.020 .010 .017 .017 .08 .01F .00 .016 .014 .014 .04
LOlN L0158 .014 .018 .013 .03 .012 .0i2 .01Z .0A2

b ld

O S U

et b e

[

T T T " e e e AN 2 AT P b <



TYPE: FB-111
MYITUDE [

A Al

90000, .008 .010 .ot

CALIBRATED AIRSPE

GUST SENBITIVITY (Q'S/FT/8EC GUAT)
AIRCRAFY

« .FEET
CALISRATED AINSPEED (KNOTS CAS)

ALTITUDE. 40000. FEKT

TABLE 21 GUST SENSITIVITY OF FB-111 @ 72° SWEEP

72 pEa WMELP

80000. | .008 .013 .012 .014 .OIE .0i18 .020 .023 .028 .030 .034 .038 .037 .00
.008 .008 .011 .01Z .014 .018 .0l§ .020 .023 .028 .030 .0Fi .03 .933

1 .012 .014& 018 .018 .020 .023 ,028 .0Z9 .020 ,028

90000, 007 ,008 .010 .01% .012 .014 .018 .D18& .021 .024 .023 .02 .0%8

. 043
70000, § 008 .008 .011 .013 014 018 018 .022 .0z8 .028 .092 .008 .037 .00
#0000, 008 010 011 013 314 017 .0Z0 .023 .02 .028 .03 .033 .0X)
20000, 007 000 .030 .01% .013 ,01¥ 018 .0Z¢ .023 .0283 .028 .028 .00
100000. <007 ,008 .008 .010 .012 .014 .018 .018 .021 .023 .028 .028 .0RY
110000, 007 008 .008 .01) .012 .014 (017 018 021 .02¢ .024 .02B
120000. <007 .007 .008B .010 .01} .013 ,0IF ,017 .01% .02 .022 .02)

ALTITUDE: 20000, FEEY
CALIBRATED AIRSPERD (XWOTS CAS)
NEIGHT 0 . 0, 300

50000, ¥, 013 .U R ; DAY O
0000, § .008 (011 .013 LOIF .08 021 .028 .08 .031 .08 041 098 0W .0

70000. 008 .01t ,013 .015 .018 ,021 .024 .028 .03 .008 .033 .033 .082

§0000. 2008 L0100 L01t 013 (018 .018 .0%1 .024 028 .O0M% .029 .0%8 .OBS
80000, 007 .008 ,010 .012 .014 .017 .0O1® .022 .02% .028 .0RE .0 .OB9
100000, 008 .008 .011 .013 .013 .07 .020 .022 .023 .024 .023 .0N3
110000, 007 .008 .010 ,012 .014 .0I§ .018 .020 .023 .022 .021 .01
120000, 007 008 008 011 .013 .014 ,016 .01 .O021% .020 018 018

- ALTITUDE: J0000. PEEY
CALIBRATED AIRSPEED (KNOYS CAS)

WEIGHT

80000, | . . 3 - "

0000, | 008 .011 .012 018 .020

70000. 008 011 .014 017 020 .023 .0R7 .028 .028 .03 .02¢ .024 .OR4
80000, L008 010 .0t2 019 .018 .020 .023 .013 .02) .02@ .021 021 .OR)
#0000, L007 .008 .01t ,013 .018 .018 .02% .022 .021 .020 .0A% 01N 0N
100000, 008 .010 012 .014 L0168 010 .020 .019 010 017 017 .0A
110000, +007 008 011 013 .01S .017 .01B .017 .0i% .018 .J183 .01I¥
120000, 007 008 016 .02 014 018 .017 .08 018 014 014 0NN

{KNOYR CAB)
NEXONTY E30 3¢ 334 30. 300,

$0000. v . O 5 . » 0 . d « 0 UdG W

80000. § .008 .012Z .018 .01% ,022 .028 .02% .024 .023 ,022 .0%2 .021 .0Zt .OR2
70000. L0100 .013 .018 .0%8 .022 .02 .020 .020 .O1R .0i8 .018 .018 OW0
80000, L008 .011 .014 .018 .0t8 .0i3 .018 .017 .017 .01@ .01 .018 .018
80000, .010 ,012 .018 ,017 .0t7 ,018 .015 .01 .014 .014 .014 014
& 100000 . 008 011 .013 008 .013 .014 .014 013 .013 .013 .013 .04)
2 110000. 008 010 .012 ,014 .018 .013 .013 012 .012 .012 .012 012
120000, L0008 .0t L,013 013 (012 ,0.2 ,011 L0121 013 .01l .ol

MTITURE: 30000. FEET
CAMLIBRATED axmu,o

{KNRTS TAB)
0 &%
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TABLE 22 GUST SENSITIVITY OF KC-135

OUST SENSITIVITY (B'8/FT/8EC QUET)
AIRCAAFY TYPE: KC~133

ALTITUDES o. PEEY

CALISRATED AIREPEED (xMOTE CAB) ’1
WE 18KHT 20, _280. 300 < L -
100000. § .U SO0 L0

180000, § 021 .026 .030 .035 .0AC .043 048 ,051 .034 .0%8 .03R 082 .083 j
203000. 0248 .08 .032 .03 .041 .048 .047 .0350 .032 .033 .085 .057 .00
220000, 022 L0283 028 .034 .038 .041 .043 048 .048 .030 ,03%1 ,053 ,093
280000, 2020 024 .Q27 .031 (038 .028 .040 .0A3 .043 .048 .04 .030 .0B2
280000, 018,022 .023 .,028 033 .035 .008 .040 .042 043 043 .047 .06
200000, 021 024 .027 .081 .033 .035 .038 .000 .081 .042 .044 046
JI00000. +020 .0I3 .02 ,029 .,031 .03 .03 .037 .038 .040 .041 .042
ALTITUDES 100600, FEET
CALIBRATED AIRRPEED (KMOTS CAS)
WEIGHT [ Z20 : D B
100000, .0

o S e e Bk ¢

200000. LO024 .027 D31 .084 ,007 .040 .043 ,0468 ,0A8 .050 .0%) .03% .00
220000, 022 025 028 032 .004 037 (040 L0423 048 047 088 .0%1 B4 3
240000, 020 .02 .0286 .028 .032 .034 ,037 ,040 .04]1 ,043 .OA3 .047 .OB0
2809000, 022 (024 .OR7 .028 .032 .034 037 .038 .040 ,Q42 . 044 Q47
280000, 020 ,023 .028 (028 .030 .03X .038 ,038 .038 .OA0 .O4F QN4
200000, 18,021 024 ,02¢ .028 .030 .033 ,034 .038 .037 .38 .0

ALTITUDE: 20000. FEET
CAL IBRATED AIRSPEED

-
3
jo —+
o
o
»
s 63
=
’-Jﬂ!ﬂ‘——j

120000. § .034 .038 .0A1 .0AS .04B .054 083 .058 .062 .03 .08 071 .075 o8O
140000, ] 030 .033 .038 080 .04 047 .0AB .0SZ .05 .057 .080 .083 .087 .8%
180000, | .02Y .028 .02 .033 .08 .042 .OA4 .0AM 048 081 0854 .087 .060 .083
100000, §.024 .027 .028 .032 .033 .036 .OAG .08Z .0AS .048 048 .01 .034 .OD8 3
200000. .024 .027 .0Z8 .032 .035 .038 .0M .040 042 .04A .047 .00 083
220000, -022 024 .027 .028 .03 .033 .005 .037 .G38 041 08D .CAB 048 3
240000, 4023 .025 .027 .000 031 .03% .034 .D3G .038 .040 082 .OAS 3
290000 +021  -023 .023 ,028 .0I8 .030 .032 .03} .038 ,037 .03B ,0A2
280000, 021 .023 .028 .0FY .OR8 .080 .08 .03 .03% .037 .0
200000, 020 022 .024 .0ZF .0X6 .0ZB .028 031 ,033 038 &%
M.TITUDE: 30000, FEET j
CALIBRATED ATRSPEED (KNOTS CAN)
ugiont l220. 230, 2. 23 go
120000. | .037 .038 .0AL .043 088 .048 051 .04 038 .08 .oS% 081 .083 .00
140000, [ .032 .03% .008 .038 .040 .04 .0AT .047 .08 .0S0 .05z 084 .OSE .04 3
160000, § 078 .030 .032 .034 .036 .037 .0A0 .042 .040 .045 .046 048 051 E
190000. § 026 .027 .028 .630 .032 .034 .0 03B .039 ,040 .0dZ .043 043 048
200000, 0285 .028 .027 .028 .631 .032 .034 .03 .037 .038 .038 .04l .0A2
220000, .024 .028 .027 .028 .03¢ .032 .033 .OJ4 .035 .06 .03V ,0M 4
240000, 028 ,028 .027 ,029 .030 .03 .032 .037 .034 .0M
280000, .0Z4 .025 .027 .028 .028 .030 .031 032 . /
. 074,028 ,026 .027 .028 .028 .030 .0U1 ¢
300000. .024 ,024 .028 .02 .027 .02¢ .OE ;
ALTETUDE: 40000, FEET
CALTBNATED AIRSPEED (KNOTE CAS)
HEIGHT 220 g 230 : R
120000. | .01 043 .04S .048 .048 .0BO .052 .088 087
140000, § 038 .037 .038 .040 .04Z .084 .0MB .0k ,080
180000, § .032 .033 .034 .036 .087 .03 .040 .0AZ ,044
180000, L030 .031. 032 .023 .035 .0J8 .038 .00
200000, .0z¢ .030 .03t .033 .034¢ .OM
220000. 030 031 .03
240000, 630 i

SAT TR L T g -

IR

- aeniaun i,
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TABLE 23 FUST SENSITIVITY OF SR-71

GUBY SENBITIVITY (G°B/FT/BEC GURT)

KEIGHT
70000,

HEIGHT
70000,
annog.,
80000 .

100000,

130000.
140000,

HETAMT
76000 .
80000,
fao0n,

100008 .

110000,

120000.

130000 .

140000,

WETGHT
T0600 .
AQnnn,
SON00.

100000,

110000,

120000,

120000,

140000,

N U VPO

ATRCRAFT TYPE: SR-71

AM.TITUDE ! o, FEET
CAL IBRATED AIRSPEED (KNOTS CAS)H
280. 300. 330 400, S0.

<O - 03U P o )x > Y] . ORY 58 5 )8 . 118 H 5 :
023 ,027 .032 .037 .042 .048 ,0%4 ,031 .088 .080 .,036 .08 .087 .087
021 ,02% O 034 ,039% .044 ,0AZ .O%6 .0684 .074 .07 _0BO .080 .081
018,073 027 .031 .038 .0&0 .04% .032 .039 ,069 .074 ,074 .07 ,073
L0t .02 .02% .022 .023 ,037 .047 .04 .033 .03 .08 .07¢0 ,070 .070
.017 020 028 ,027 .03t .03% .038 .643 .032 ,06: .0GY .03 .06 .068
018 LOI8 022 ,0P%  ,029 .033 L0037 .042 048 ,087 061 .08 .082 .082
,01% 018 .021 .024 .027 .031 .033 .040 .048 .0%4 .0%% .0% .0%8 .058
ALTITUDE: 10000. FEET

CAL IBRATFD AIRBPEED (XNOTE CAB)

250, ] 00 400

024 L0627 .078 ,035 .040 .048 .083 .082 .073 079 .080 .081 .081 .082
L0222 074 .027 ,031 036 .042 ,043 ,0%7 .287 .072 .077 .074 .074 .07S
020 L,02Z2 L02% 079 L0833 .038 ,044 032 082 .07 .08 .083 .088 .088
L018  ,07t  .023 .027 .02t .038 .041 .048 ,0%8 (082 .083 .083 .083 .0%4
017 .018 ,021 L0785 ,029 ,033 .00 .07 .0584 .O%& .08%9 .088 .0%8% .059
L018 .01B .07u L0273 ,027 .03! .038 ,.042 ,0%1 .03 ,0853 ,03% ,033 .05%
L0118 .07 018 022 .025 ,0289 ,034 .040 .04 032 ,032 ,037 .032 .052
ALTITHDED 200¢N, FEFT
CAL TSRATFD ATRBPEED (KKOTH CAR)
250, 7% 30} Jeo, 00 430
-Ullj .a!i ~! . B 5 O B ;
L0768 079,038,037 .0as 0857 ,CBA 070 071 071 .07 072 .073 .073
023 L0268 ,0ZF .033 040 .047 0% 084 .084 .083 .063 .0683 .0G8 .0B8
o8 0P84 L026 L0031 L0386 .043 ,054 .0%58 038 .0%8 ,0%3 080 ,080 .08
L0270 ,022 .02 078 .033 .040 080 ,08% .0%% 033 .093 .033% .

078 L0 L0306 ,037 .047 ,05% 085 ,03% ,08% .0%% ,0%3 038 .05 .038
022 .02% L0377 L,034 L0843 530 ,08%0 .030 .030 .0830 .630 .03%0 .08 ,08)
L0200 020 028,033 040 048 .04K .08 . 048 048 .048 .048 .046 .048
LOtR 0N 029 029 .07 043 023 .04 043 043 .043 .04) 043

018 .020 .022 027 034 040 ,040 .040 .080 .040 .040 .040 040 .O0M

.08 ,018 ,020 ,02% ,032 .037 .0%7 .0637 .037? .637 .037 .037 .037
ALTITUDE. 40000. FFFT
LA IBRATED ATREPEED (XNOTH CAS

+ ULY v - * 9 - - -0 - «
.029 .033 .038 .081 .0%1 .08L ,0% .030 .01 .0%1 .05t .030 .050 .050
0P8 L0030 .034 048 Q48 (DA% .0AS 045 043 048 043 04K 043 048
074 ,077 .031 .082 ,042 ,041 .043 .041 .0A1 .0&1 .04t .04t .04% .00
022 025 .0Z28 .038 ,0%8 .038 .N3§ ,038 .017 ,037 .037 .037 .037 .0W7
L0220 ,023 026 .03 .035 .03% .03% ,00% ,033 .034 .034 ,034 .034 ,034
L0198 021 ,024 ,033 .033 ,032 .032 .M3Z2 .00R .032 .032 .0%2 .022 .0
L017 L0770 ,023 .031 .030 .03¢ ,030 ,030 .020 .030 .03C 030 .02 ,029
ALTITUDE! S0000. FFEY
CAL IBRATED AIRSPEED (KNGTS CAS!
300 330 & 430

. 27%,

LO00% . na? 047 L0841 L0831 L0417 _0a1 041 .04} 080 ,040 ,04G .038 .039
031 037 .038 .037 .037 .037 .038 ,036 .038 .038 .038 .03% .03% .033%
028 .034 .034 .034 .033 .33 .032 ,033 .033 .€32 .032 .03 .032 .0M
026 .03t ,031 ,031 .030 .030 .030 ,030 .030 .03 .028 .028 ,028 .028
028 .07 .029 .n7@ .028 .06 ,028 .02@ .02v .027 027 ,027 .028 .02€
022 026 ,.02?? 028 .076 .02 .08 ,0P3 .073 .02% .023 028 .024 .024

L0 L0255 ,02% L0744 .024 0T84 024 024 024 002 ,023 ,023 ,023 .022

47
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TABLE 24 GUST SENSITIVITY OF T-34

s 'y

GUBY SENSITIVITY (B'S/FT/SEC GUBY)Y

ATRCRAFT TYPE: T-J4

ALTITUDE! 0. FEET

CAL IBRATED ATWAPEED (NMITE CAS)
WEIGHY 120, 130. 160, 1%, 180. 170.
2%00. . . . » O . - . . .
3000. § .034 .037 .00 .04 .048 .0489 .052 .0%% ,0%8 .061 .084 ,087 .070 .073
3%60. § 030 .033 ,036 ,038 .041 .043 .048 .048 .031 .0%4 ,057 089 .08 (065
4000. § 027 .030 .032 ,034 ,037 .039 .0A1 .044 .04 .048 ,081 ,0353 .056 .038

R

4500. J027 029 L,031 .033 .03 038 .040 .04Z .044 .0aAF ,048 .051 .033
S000. 025 L0277 L0289 .030 .032 .034 .038 .038 .0A0 042 044 046 .CAH
$3500. 024 ,0%@ .028 .030 .032 .036¢ .035 .037 035 ,0431 .04 048 N

ALTITUDE: i0D000. FEET
CALIDRATED AIRBPEED (KNOTS CAE)
WEIGHY 130. b ] RO 7
2%00. Y. ; Of : i 5 ¢ -

000, | 037 080 043 ,044 048 052 .05B .058 .082 .063 .0B8 ,072 .07y 079
3500, §.032 .03%  .038 040 .0A3 .04 .048 077 .0%F .08 .080 .083 .088 .070
4000. § .028 .031 .034 038 .039 .0841 .0A4 .0AR .04% 081 .034 ,037 .058% .062

R .

4300. 028 030 .032 033 037 .038 .042 .04 048 .0GA3 051 .054 .038
3000. 026 .028 ,030 .037 .034 .03 .038 .040 .04Z .043 ,047 .04B (051
3%00. 028,027 .028 .03t .023 ,03% .037 ,038 .04t .043 .043 .047

6L TITUDE: 20000, FEEY
CAL IBRATED AIASPEED (KNOTS CAB?
HEIGHT -6
3000. § .038 .04Z 045 048 .0SZ .0%S 098 .083 .06& .0Y0 .074 ,077 ,081 .06
aso0. § ,034 ,037 .040 ,043 .05 .08 .0S2 .05 039 .081 .0es ,088 071 .07
4000, § .030 .033 .03% 038 .040 042 ,048 .48 ,0%1 054 .037 .08C .083 .097

. - ¥

4800, 028 032 L0348 038 ,0¥8 041 044 048 L0488 052 .084 .087 .0860
%000, 027 028 L0311 (G33 .03 038 040 082 .044 0847 .048 ,05F .054
8300, 076 L0208 .030 032 (N34 038 .03 041 .043 .043 .0a8 .0%30

ALTITUDE: 30000, FEET
CALTBRATED AINSPEED (KNOTS CAS)
130, 140, BO

WEIGHT
2500, « U368 L0080 08 i: 5 H . B
000, § 041 084 048 ,08F .055 ,033 .O83 .087 .u71 073 080 084 .088 ,088
I5¢0. § .038 .G38 041 .04% 048 ,031 .05% .03%8 .687 .08 088 .074 .07 .09)
4000, § .033 034 007 .020 042 ,043 .048 .0%; .05 .03 .082 .OBS ,0B9 .07)

4500, <030 .033 .03% .03 ,041 .043 .048 (045 .02 .055 ,089 .082 .08
5000, 028 L0060 ,030 .034 ,037 .038 042 .044 .047 ,050 ,0833 .038 ,080
$%00, 077 028 032 .034 .00 038 ,041 .08) .046 ,048 ,032 055

ALTITUDE: 40000. FEET
CAL IBRATED AIRSPEED (XNOTSE CAS)
WEXGKHT 140. 130, 170. 180,

2500.

3000. § .042 .0%50 .054 ,038 .083 .068 ,073 ,079 ,08F .02 ,083 .088 .104 108

3%00. § .0U7 .044 .047 051 .03 .0%8 .084 .008 ,074 G789 083 .086 .080 .O63

4000. §.032 .039 (042 .04% .088 0352 ,038 .060 .085 .070 .073 .07 .080 .084A

4500. 034 037,040 .043 047 .0%0 054 ,058 .083 .08% .088 071 L9078

3000. 031 .034 ,038 .038 .042 .045 ,048 ,033 .037 .0858 ,082 .08 .O08

5300. .02 .03 .033 .036 .03% ,041 .04 048 ,082 .034 .057 .088 042
48

gy 3 I
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TABLE 25 GUST SENSITIVITY OF T-37 AND A-37

GUST SENSITIVITY <(G'S/FT/SEC OUAT)
AIRCRAFT TYPE, T-37 MID A-37
ALTITUDES ¢. FEETY
CALIBRATED AIRGPEED (KNOYS CAS)
23

v B -0 o o B - 38

8000. § .028 ,028 .032 .035 .039 .043 .04 .030 .032 .0%4 ,05€ .0%8 ,080 .063
. 5,022 (028 ,028 .031 .034 .087 .041 .04F 048 .047 ,049 .0%1 .033 .083

8000, 022 .023 .027 .030 ,033 .008 .038 .041 .042 .044 083 .047 .048
. -022 .02% .027 .030 ,032 .035 ,038 .038 .038 .0A1 .042 .044
. 020 L,022 .02% .027 ,028 ,032 ,033 .034 .038 .037 .038 .040

11000, 019,021 .023 .02 .027 .029 .030 .032 .033 .03 .03% .0B7
12000, 018,021 ,023 .025 .027 .028 .028 .Q30 .031 ,033 .004
13000, .018 .018 ,021 .023 .025 .026 .027 ,028 .020..030 .O0M
14000, 019 ,020 .022 .023 .024 .02% .026 .027 .020 .028

ALTITUDE: 10000. FEET
CALIBRATED AIRSPEED (KNOTS CAS)
KEIOGNHT 150, 3170. 180. 210. 230,

J0Z8 ,030 .03 007 .041 ,043 .048 093 .03 .0%8 .080 .083 .083 .08

7000, 028 .028 ,032 .038 .03 .041 .048 .048 0350 .032 ,03% .03 .0%8
2000, 023 .08 .028% .031 .035 .038 .041 .083 .045 .048 .048 .030 .0%2
8000, «023 ,026 .020 .031 .034 .037 .038 ,040 .042 .0A] 048 047
310000, 021 .023 .028 .028 .031 .03 .033 .038 .038 .028 .041 .08)
11000. <018 .021 .023 .026 .028 .031 .032 .033 .03% .038 .03@ .03%
12000. .020 .02Z .024 .0Z8 .028 .028 .03t .032 .,033 .03% .0
13000. 018 ,020 .022 ,074 .028 027 .02 .030 .03% .032 .03

ALTITUDE: 20000. FEEY

CALIBRATED ALIRGPEED (XNQYE CAB)

NEIGHT 30 L20 RO i ; 150
3000, § .V 2 i
8006, § .027 .031 .03% .03 .043 .047 .03Z .0%8 .080 .083 ,088 .07¢ .073 .07
7600. 027 030 ,02¢ 037 041 043 ,0%0 .032 .08% .0%8 .08t .084 .087

~ 800C. .024 .027 .030 ,033 .Q38 .04D .044 L08R .048 ,03: .038 .0%7 .080
§000. .HZ4 027 028 .037 ,038 .040 .041 .044 045 .048 .031 .034
10000, 028 024 .027 ,028 .00 .038 .03 .008 041 .048 048 04D
11000. 022 L0024 027 ,030 .033 .034 .O3¢ .038 .080 ,042 .044
12000. £020 ,022 .023 .027 .,030 .032 .033 ,023 ,037 .039 .04%
13000, 018 .021 023 .0¥3 .028 .028 .031 ,032 .004 .03d@ .08
14000, L0319 .021 .02¢ 026 ,027 .0280 .030 .032 .033 .038

ALTITUDE: 30000. FEET
CALIBBRATED AIREPEED (KNOTS CAB)

4 HEIGNT 30 o
. so00. R OIS0 . o
8000. | .028 .032 .0U8 .041 .04 052 .OS8 .08 .082 .087 .08 .072 .075 .07
7000. .028 .031 035 ,040 .045 .04@ .081 .056 .05 .080 ,062 ,083 088
8600, .024 028 031 .095 .040 .0a2 .0a3 .048 .05t ,0853 .055 087 .
8000, L025 028 .031 .033 .038 .040 .083 ,046 .047 ,048 .0851 .083
10000. .022 .025 .028 .032 .034 .038 .03B .043 .043 .0AS .08 ,048
11000, 023 .028 .028 .03:i ,033 .035 ,038 .038 .041 .062 ,O0A8
12000. .021 .0Zé .027 .08 .030 .03z .035 .03 .037 .03 .01

13000. 020,022 .028 .02¢ .028 .030 .032 .039 .03% .03 .0M
) 14000, 021 L0233 ,02% 028 .028 .030 .03%1 .032 .024 ,038
ALTITUDE: 40000. FEEY
CALIBRATED AIRSPEED (KKOYS CAS)
ar . 2, .
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TABLE 26 GUST

¥

'
CA, (ARATFD
a0

AA|FTID
I00. %G

NIy

IXRQTS FAR)
Sy

Bl

TS
.01
.atf
078
038
«N22
023
e
.ot8
7
T
018
Rat
A_TITUBED Tofoa,

018 Al
018 L0708
0T L0ta
PEUY S 1 4 4
<Ot
M
018
e

PR AL Bt

220

3o SR L SR - %
L0277 LOPR NDE
A0 a3 077
NTT LAT8
018 2P

018 -030 NG 087
LDIR L0 SN 047
e LO08 2035 L0338
027 32 L00R

. 030 (034

070 L Sk

08 Pl - S s 1]

-8 00N 008

018 017 .02y Lorn

8 022 000

M3 2,004

D8 L LU

A TITUDFD 1000A, FEFY
Cal IBRATED ATISPEED
0 3

{RNQYS CAS)Y
iy 1y} e

.027 028  ,008
AP0 o028 037
jae

L01% .01 .02
.ot L0760  .073

FEFT
CALIARATED &I1RGPEED
{utd

(RNOTE CAS)Y

017 L6i8 .02y
.17 Loig o2

ALTITUDE Y 30000, FEE™
CA: IARATED ATASPES
~

08 071 L0200
~a18 (020 .02t
L0178 Lo

A TITUNEL AGM0, FEET
CALIRSATFD AIRRPEED
200 .

1XNOTS CAS

%I

Q2T
:ﬁ?'.'

028

13
VO3
048
Y
042
A0
SO
03%
034
% 4
O30

SENSITIVITY OF T-38 AND F-5

«021
<O

)% ]
018
Ny

[PV SN

bt gt
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TABLE 27 GUST SENSITIVITY OF Y-39A

GUST SENSIYIVITY (G‘S8/FY/SEC GUST)

AIRCRAFTY TYPE: T-38a

ALTITUDE: 0, FEEY

CALTBRATED l(ISPEED (KNQTE CAS)
200 Y

11000, § .023 .038 .042 .047 .033 .039 .088 .070 .073 .0BO .0G3 .008 .Ofif (084
12000. § .028 .034 .038 .044 .0S50 .033 .08%f .083 _.070 .074 .07 .082 .08% .0o88
13000, § .027 .032 .03 .04t .048 .0%2 .0%7 .081 .083 .070 .07 077 .073 .082
14000. § .023 030 .034 .030 .0ax .04 .0U4 .02 082 .086 .070 .972 Q075 .077
13000. ] .024 .0728 .032 .037 .041 .048 .051 .0%4 .0%8 .02 .086 .0B8 .071, .07
18000, § .023 .028 .00 .03 .03% .043 .048 .01 .0%5 .039 .083 . «OE7  JOoul
17000, § .021 .02F .020 .03 .037 041 .04G .049 .032 ,O0B8 .060 .062Z .084 .08
18000. § .020 .024 .0O27 .03%T .035 .08 .043 .048 .0%0 .02 .037 058 .01 .08

. 088 080

023 028 .03 0I3 037 041 L0484 ,087 031 .088
ALTITUDE: 10000. FEEY
Cﬁ.lm‘l‘!b ﬁl“'EED (KNOTS mn

022 .07 .033 .079 .044 (0AS .0%3 .038 .03 .088 .
.021 026 .03! 037 .0AZ .047 .031 .053 .08 .06%

~O2%
A TITUDES 20000 FEEY
CALIBRATED AIRSPEED (XKOTH CAaS?
2{0.

13000, § ,028 .03: .,038 .041 .047 .032 037 .083 .

ogt -0R3
. +083 N
«1.023 .027 .032 .037 .042 .0A8 .01 .0%5 .03% .083 .07 .072 .077 .08
10000, J .022 .024 .030 .033 .040 .044 .O48 .03 .03Q 0RO
. .02% .029 .m 038 042 .0 .051T .054
ALTITURE. 30000. FEE
enumm .nm tm s

J031 .037 .064 .032 .0S3 .OS8 .082 .087 .072 .O7%

. ofs

. 089
13000, o8z .088 .08 .
14000, § .020 .034 041 .048 0851 ,093 .08 .03 .04B 074 .07 .08 .03 .0W0
15000, § .027 .03Z ,038 .043 .048 .05 .033 .038 .084 . 089 .07 .07% .00 .0MM
16000. § .02 .030 .03 .CA3 .043 .048 .052 .03 .080 ,08% .08 .07t .07 .0W8
17000. | .024 .028 .034 .040 .043 _.0a8 .043 .032 .037 .0862 .084 .OBA .01 .07
18000. § .023 .027 .02 .038 .0481 .04 .048 .030 .05¢ .O03B .08 .088 .08 .O71
18000, .0286 .0M .OH 038 081 048 047 .05: ,038 .038 .081 .04 .OW

ALTITUDE: 40000,
BALI'IGTEO a:nnm ‘Kﬂl’l CAS >

MELGHT Z10.

1¢C000 0 - -

11000 038 .041 D48 .N4T7 (OS5 053 060 077 018 081 08§ .08
12000 033 (038 .041 .084 047 051 .05% <087 077 .O¥5 079 o8

DR

Ba2andsi
:
g
8
3
§

:
H

.048 _0352 .033

51
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TABLE 28 GUST SENSITIVITY OF T-41 . ;

GUST SENSITIVITY (G’S/FT/SEC GUST) |
AIRCRAFT TYPE: T-41

ALTITUDE: 0. FEET !

CALIBRATED AIRSPEED (KNOTS CAS) i

WeIGHT | 100. 10S. 1310, 115. 120. 125. 130. !

1500- . - - - - ™ a i

2000. | .039 .0%1 .043 .045 .047 .043 .OS1 3

2%00. | .033 .035 .036 .038 .040 .041 .043 !

ALTITUDE: 10000. FEET |

CALIBRATED RIRSPEED (KNOTS CAS) ;

weraHT | 100. 10S. 110. 11S. 120. 125. 130. .

1500. » » - - - L ] - gl

2000. § .082 .044 .046 .048 .051 .053 .05 ’

2500. § .035 .037 .039 .041 .042 .0A4 .046 )

{

4

4

52
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TABLE 29 GUST SENSITIVITY OF 0-2

QGUST SENSITIVITY
AIRCRAFT TYPED 02

(G’S/FT/SEC GUST)

ALTITUDE! o. FEET
CALIBRATED AIRSPEED {KNOTS CAS?
WEIGHT 100, 112. 1Z24. 136. 148, _1B0.
3000 . [ ] - . L] . 4 L ]
33%00. .032 .036 .039 .042 .046
4000 . .028 .03z .038 .038 ,041
43500. ,028 .032 .03 . 038
B000. ,027 .029 .03Z .039
ALTITUDE: 10000, FEET
CAL IBRATED AIRSPEED {KNDTS CAS)
WE IGHT 100, 1:2. 12&. 136, 148. 16O,
3000. . . . v . OF
3500, L0348 038 042 048,048
- 4000, .031  .034 .007 .041 044
.. 43500. ,031  .034 .037 + 040
5000, .028 .03t 034 038
ALTITUDE: 200Q0. FEET
CALIBRATED AIRSPEED (KNOTS CAS)
WEIGHT 100, 112. 124, 136. 148. 160,
3000. § . 2081 . . . .
3500, L0358 .040 .04&4 ,048 032
4000, .032 .038 .039 043 .048
§800. L0372 ,03% .0389 042
%0G0. .029 ,032 .03% .038
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AHIST SENSITIVITY  (”

WF LAY
FO00,
Anaa,
anon,
10006,
11000,
17000,
LGV .
AN,
1000,

WFIGRY
raoec,
ARO0.
[000.,
$ONNN,
11060,
foone,
1300,
1 4000,
18000,

W aERT
OO0,
8000,
900G,
1A,
1000,
. TOND,
130060,
1 aO00,
T ROOG.

WFIOKT
7000,
B0OO,
|000n,

100060,
11000,
172004,
1000,
AN,
185000,

TABLE 30
GUST SENSITIVITY OF OV-10

TRATT/RER GUETY

AIRTRAF T TVPFI NLa
o TTTLDT L
TAL TARATED

A TITORE S
SR TERQTED
130, 60,

4280 .00]
L0728 030
L0078 07Y
L0232 L0208

ik |

AL TITUDE!
GEy TARATED
180, 180,

L0700
o BEEE R
TR UHZR

ALTITUDE!L
CA TBRATED
1%0, 180,

.034 038
30,032
T L0l
N Ty 4
L 008

B, TEFT

ATITREED  (SWNTE FAS)

;90,  Pen

k P 7 SR v 048 = ! 3
L0713, 0a% 037 (038,441 ,NA3 034 04N 047 048 .048 080
030,057 (034 N3B LOOB .038 .04 (041 L0AD  .na&T 044 045
LAITALOTY L0 L0033 018 L 0R L0607 ,038 L0088 L7480 040 04
LOZ% a7 AT L6300 LO3T L0330 L0040 (038" L0366 .07 037 636
DA LOTR L0270 L0ZB LO7" L0%1 L0770 L0837 LR L073e ,00% L0355
P Fob AR Faft B \ 1R e - S Phoy RN 1l Y c TNy o Ty v i SR B¢ - Y e Y
O L0l L0711 o7& L0208 07 008,028 .09 Lo 030 o3y

P AR Y Td BN oS o 0P 078 .07 62T .07 La%0 678

TG, FEFRY

ATISPFED  (4xNTH AR

3706, 180, 180, J0N0,  2i0. "0, 0%, 030, 2%, 280, 2a%,  2%0,

R . - . $ b ot b < 38F
LO3% 037 038 L nN4AR L0834 028 047 L04R ,0H49 05 L0%2 380
032 034 038 L0308 040 f0P 04T (084 L06T L0kE L0867 040
LR (97 .67 074 018 L3R L O3% 040 08T (04T (043 044
LO8T O LOPR 0 L030 LGA0 L0 L oa% a8 L0387 ,033 638 039 .40
OPT LA DA L0228 oM L% 033 L0384 038 OB OB (037
N2 LGR8 a76 L7 LeTE L0300 Lol L0320 ,03F 003 ,0%8 (038
LUU LO83 024 078 LA27 .078  .079 L,030 830,037,037, 037
s ol L7 L0608 nds 07 LO2T  LaMR 028 029 030 0RO
YA FEFT
AIRSPLED  (KNATS f2A8)
176, 318G, 130, D00, P30, 270, 2P =30, FA%. 240, DA%,  O8C

37,008 08T 023 G048 L04R . 0U0 L0%L  LO8%3  L,0F4 Q83 057
L0372 L,03% L.037 040 (047 084 LUS% 0 038 (047 L,Nag 080 (%
LAWY L0087 L0nd LOTE (o8 el 04 L0427 L0287 0456 .08 _OAB
JA0R L0207 a0 a3 A0% Le3T LA LanR Jo6n (04 04T ,0an
DG L0027 ,028 L0800 07 .00k .08 L0388 037 .a37 338 008
L0224 L4028 o .08 (0an L001 L0322 033 004 .03%  0RF 07
A74 0 02% 0 (GPR 0T L0 000 031 L0682 009,033 034
NP2 0,027 L02% 0P8 02BN 028 0D .036 L,030 .03t L0327
30000, FEET
ATRAPITD  (KNOTS CAR)
170, 180,

L0738 .08 .08& .047 .04S 08D 054 .0%% .087 .08 0G0 067
L3 L0AY  .038 .NeD  .Pe&  .0&7 L5438 .0S0 A8t 083 .054 .O%8
L0%1 L0364 L0096 .03A  _020 .043 .044 .O0A% 048 .04B 048 081

078 (031 63T a8 L0097 L0378 040 04T 04 L8k L04% 048

L027 L8 L030 L0307 L0384 038 (037 (008 L0309 040 647 L0431
L0728 ,07@ 028 .G30 L0311 .0933 ,04 ,03% (0GB ,007 038 040
074 00 L0728 L0789 L431 L,032 ,030 0% .035 .03 ,0637
L0770 Lare (D268 028 L0200 030 ,O0h1  .03Z .003 .034 ,008

%
j
|
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TABLE 31
GUST SENSITIVITY OF U.2 4
GUST SENSITIVITY (G S/FT/REC GuBT)
ATREIAFT YYPF! y-2 r
AL TITUDES o, FPEET
CAL IRRATED ATIBPEED  (KNATS Cad) 4

WEGHT 110, 70, 135, {40 N
iG00N, . . » OB i
LADGA . LI U L047 H
76000, L0708 LDEG L U81 L0&3 L0404 L0490 (05 :
22000, L08R LDA7 L03R 080 042 AR, 047 L0489
28000, L0624 .0 037 .038 .038 L0083 (04,048 .
26000, 037,837 ,02% 038,037 L0k L0&F O3 :
cgona, 035 L0327 033 W34 035 039 L0806 Ludk: H
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SECTION V
CONCLUSIONS AND RECOMMENDATIONS

For most aircraft, the method used in this report for calculating
gust sensitivity should provide sufficient accuracy for the appplication
intended by Air Weather Service. However, the values of gust sensitivity
have not been verified on an aircraft basis and therefore a certain amount
of caution is in order. Also, the following should be considered:

1. Gust sensitivity of an aircraft is only one of the major considerations
for flight through turbulence. The amount of time spent in turbulence and
its effect on pilot fatique should also be considered. The controlability
of an aircraft is decreased by turbulence which in turn contributes to
pitot fatigue. Certification of aircraft assures "satisfaciory® controla
ability in turbulence, but an outlook for marginal conditions should be
maintained. This report does not provide any information regavding the
controlability of aircraft in turbulence.

2. For some sophisticated aircraft, the flight control system provides
stability that 1s not inherent in the aircraft configuration. It is
probable that these aircraft, and other aircraft of unusual configuration,
will require more sophisticated analysis techniques to yield reasonable
values of gust sensitivity. It is requested that if the gust sensitivity
of particular aircraft seem unreasonable, either through observation of
aircraft response or through the existance of more sophisticated analysis,
that this be reported to the author,

3. The range of airspeed, gross weight, and alititude presented in the
tables and graphs are intended to cover the normal range of operation of
each aircraft. It 1s possible that the normal range may have been exceeded
for some aircraft and underestimated for other aircraft, particularly
fighter type aircraft. Hence, parameters in the tables should not be used
as an indication of the flight envelope for any aircraft.
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4. It is anticipated the Air Weather Service will determine the utility
of the approach presented in this report by implementing procedures based
on the given values of gust sensitivity. It s requested that any
suggestions for improvement that may become apparent be relayed to the
author., It is possible that a need may be identified to utilize a more
sophisticated procedure for calculating gust sensitivity, at least for
some aircraft.
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APPENDIX A

LIFT CURVE SLOPE VS MACH NUMBER
FROM EMPIRICAL EQUATION
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Figure 55. Fan Jet Falcon (FJF) 20 C, D, E Lift Curve Slope
Vs Mach Number from Empirical Equation
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Empirical Equation
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CALIBRATED AIRSPEED FOR VARIOUS
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Figure 94. Gust Sensitivity of 0-.2and T-41
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Figure 96. Gust Sensitivity of U-2
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