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ABSTRACT

The computed RMS and peak responses due to atmospheric turbulence and
discrete wind shears, respectively, are presented for several aircraft in
different flight conditions. The responses are presented with and without
the effects of a typical second order washout filter. A complete set of
dimensional stability derivatives for each aircraft/flight cordition
combination evaluated is also presented.
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LIST OF ABBREVIATTIONS

c.g. Center of gravity. Units are those associated with the
the particular aircraft.

FRL Fuselage reference line

RMS Root mean square
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LIST OF SYMBOILS

b Wing span or characteristic width

g Acceleration of gravibty

h Perturbed altitude of the aircraft

hy Tnitial altitude of the aircratt with respect to sea level

hR Reference altitude used to calculate the gust scale lengths

Ke Pilot model gain in pitech axis

K¢ Pilot model gain in roll axis

Lu’Lv’Lw Hecale lengths used in the atmospheric turbulence model

2,k The x and z components of the pilot station with respect

x?’7z .
to the aircraft c.g.

P Probability of exceedance

P1 Probability of encountering turbulence

P,q,r Components of the alrcraft angular velocity with respect
to an aircraft body-fixed axis system in the x, y, and
z directions, respectively

P.,4d ,T Angular components of atmospheric turbulence with respect

&8 & to an aircraft hody-fixed axis system in the x, y, and =

directions, respectively

SF Scale factor used to compute RMS responses for values of
P other than 0.01

s Laplace operator

Ty Pilot lag

TL Pilot lead

Ub,Wo x and z components of the aircraft trim velocity with
respect to the alrcraft body axis system

U, V, W ' Linear perturbation coﬁponents of the aircraft velocity

with respect to an aircraft body-fixed axis system in the
x, ¥, and z directions, respectively
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Uncorrelated white noise sources with unity power spectral
density

Linear components of atmospheric turbulence with respect
to an aircraft body-fixed axis system in the x, y, and z
directions, respectively

Discrete wind shear in either the x or y directions of
the earth axis system

Magnitude of the trim aircraft velocity with respect to
the air mass

Aircraft weight

Perturbed components of the aircraft position with respect
to an earth~fixed axis system

This parameter defines the axis system of the stability
derivatives. %y = 0 implies the stability derivatives are
with respect £0° the conventional body-fixed stability axis
system. %, = implies the stablility derivatives are
with respevc to the FRL body-fixed axis system

Trim angle of attack with respect to the FRI,

Sideslip angle, v/VT
o}

vg/VTO

Initial flight path angle

Aileron or primary roll control

Elevator or primary pitch control

Initial pitch attitude of the aircraft

RMS wvalue of the p-component of atmospheric turbulence

RMS values of the atmospheric turbulence in the x, y, and
7z directions with respect to aircraft axis system

Perturbation components of the aircraft Euler angles

Mode of the Rayleigh density function for 9,
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SECTION I

INTRODUCTION

When using a motion simulator to conduct experiments involving piloted
aircraft the researcher mey ask the following questions: "How much motion
is required to represent the piloted aircraft in a given flight condition?"
and "Will these motions be within the capabilities of available simulators?"
This report presents gust induced motion requirements of several aircraft
S din different flight conditions, and hence provides the researcher with a
rough guide for answering the above questions. These motion requirements

are based on computations of:
1. RBRMS response to atmospheric turbulence.
2. Peak response to a discrete wind shear.

The response calculations were done with and without the effects of a
second order washout filter. A reasonable upper limit was used for the
filter break frequency, and thus the results should be representative

of the maximum effects of simulator motion logic.

It was desired that the results be indiéative of responses when a
piiot is flying the aircraft. However, because of the number of configura-
tions, a complete multiloop pilot/vehicle analysis for each aircraft/
flight condition combination was too costiy. Thus a relatively simple
piteh and roll attitude pilot model was designed for each éircraft/flight
‘condition combination. The pilot models stabilize the phugoid and spiral
modes (which would otherwise tend to dominate the response calculations),

and thus perform one of the major functions of a real pilot.

Section IT of this report contains descriptions of the mathematical

models used to make the response calculations. These models include the

TR 1063-2 - 1



aircraft dynamics, atmospheric turbulence, wind shear, washout lcgic,

and pilot model.

Section IIT contains descriptions of the aircraft and flight conditions
evaluated. These include a complete set of stability derivatives for each
aircraft/flight condition combination.

Section IV contains the tabulated results.

TR 1063-2 2



SECTION IT

MODEL DEFINITION

A. TUNCOUPLED ATRCRAFT EQUATIONS OF MOTION

The uncoupled, small perturbation equations of motion used here are
given in Table II-1. These equations are written with respect to an air-
craft body-fixed axis system. They include provisions for one longitudinal
and one lateral-directional control (e, 8,), random gusts with respect to
all axes (ug, Wes ete.), and a discrete wind with respect to the horizon
(Vi) + A complete discussion of these equations and their stability and

control. derivatives can be found in Refererce 1.

B. KINEMATIC EQUATIONS

Table IT-2a relates the aircraft Euler angle rates to the aircraft body
axls angular rates. Note that tThe Euler angles would also be the gimbal
angles of an aircraft simulator if the motion were one-to-one and the gimbals

were arranged in the sequence ¥, ®, & progressing from earth to body.

Table II-2b contains expressions for the accelerations of the pilot
station with respect to an earth-fixed axis system. Accelerations, veloci-
ties, and displacements ére expressed in an earth-fixed axis system and
would correspond to the motion of a simulator if it were to follow the
actual aircraft's motion one-to-one. (The vertical offset of the pilot

station from the aireraft c.g. has been neglected in the expression for ip.)

C. ATMOSPHERIC TURBULENCE

The aircraft RMS response to atmospheric turbulence with and without

motion washout filters was computed for all aircraft states except the

TR 1063-2 R 3
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TABLE II~1

UNCOUPLED AIRCRAFT EQUATIONS OF MOTION

A. LONGITUDINAL

b o= - - - - - ) 8
i X, (u ug)+XW (w Wg)+Xq (q qg) W.a (g cos -o)

+ Xgo By = (X, cos 6 +X sine )V, + (Xq sin 8 _/Vp ) V,
W = Z (u~u)+2Z2 (Wwew)+%2. (W=w_)+2 - + U

W (mu) w2 (wew) v, (e v) v2 (a-a) + U

- (g sin eo)e+de 5e'(Zu cos eO+ZWSJ.n80) Vi

+ (Zq sin e _/Vp ) V,
a = M (u-ug)+MW (W-Wg)+MV.¢ (W‘—{Wg)-*-Mq_ (q-qg)+M8e B¢

- (Mu cos B, + M _sin 6,) Voo (Mq sin eO/VTo) Vi

B. TIATERAL-DIRECTIONAL

Y Y U
2 T [e] O
B =Y (B-B)+sE(p-p )+ (r-r)+5=D=-o"r
v g’ Vo, g’ Vo, g Vr, Ve,
g cos 8 Y Y
O * v ki .
te——— g + Y§ B, -o— V, - =7
Vi, a "a  Vr, hw VT02 hw
, Lo
S { - 1 - 1 1 o B
o= L (B-p) Ty (p-p) + I+ s, %2 Ty Tnw
I“ —

Né (B~ ag) + N' (p - pg) + N (r - rg) + N 5,

L5 a

N! Nt
ey -
Vp o hw - Vg Thw
(o] (o]
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TABLE II-2

REQUIRED KINEMATIC EQUATIONS

A. EULER ANGLES

$ = p+ (tan eo) T
8 = g
¥ = (seco ) r

B. LINEAR MOTIONS AT THE PTLOT STATION

X, = (cos eo) 4 + (sin 0,) W + ONO cos 6 - U6251n,eo) a
¥, = Vp B -4, D+ 4, T -Wp+Ur
h.p = (sin o) 4 - (cos eo) WA, 4+ (WO sin 8 + U_ cos eo) q
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linear positions without washout filters (xp, Vs hp>’ which were excluded

because their RMS responses are unbounded.

For the longitudinal cases this involved the evaluation of the aircraft
response to random gusts parallel and perpendicular to the aircraft's FRL
X=-axis (ug, wg). The effect of an axial variation in vy (qg) was also

included.

For the lateral-directional cases this involved the evaluation of the
aircraft response to random gusts parallel to the aircraft's y-axis (vg)
and to roll gusts® (pg). The effect of an axial variation in Vg (rg) was

also included.

For the lateral-directional case the RMS values of the states j@ and
¥ only include the effects of vg. This is because their RMS responses

to pg are unbounded.

The subsections below contain a succinet description of the atmospheric
turbulence model used and a description of a method for scaling the RMS
response data contained herein to different values of probabilities of

exceedance.

1. Model Definition

The atmospheric turbulence model specified in Referernces 2 and 3 was
used. For convenience the bare essentials of that model are reproduced

below.

Equations for the linear (u ) Vg Wy ) and angular (p g 9o T ) compo=
nents of atmospherlc turbulence w1th respect to the alrcraft body axis are
delineated in Table II-3. In these equations Ny Nps N3 and n), are
uncorrelated white noise sources with unity power spectral density. Ty
OB’ and g are the RMS levels of the u, v (c = Oﬁ/VT ), and w components
of the atmospheric turbulence, respectlvely. All are functions of the
aireraft altitude (ho) and a specified probability of exceedance (P).

These functions are defined below.

The Rayleigh distribution function of Hguation II-1 was used to caldulate

Uu-

" ¥  Roll gusts result from'a‘spanwise variation of the vertical gusts.

TR. 1063-2 6 ;



TABLE II-3

EQUATIONS FOR THE LINEAR AND ANGULAR COMPONENTS
OF ATMOSPHERIC TURBULENCE

| !
oV f T |
Y T % L, v | ™
s+
u
- Vo -
S 4= o ’ !
W = g BVTO i ﬁLW
g W I%_ v —2 1 Mo
TO
S + —
( LW )
s + 2
B = g 5VTO ! > LV .
g B L, ve \° | 2
s e g2
e v ———
f
f /6
e 0.8 x [ 7L - v /b
Py W LV ko s + nVTO7Eb

rg ‘= S + ﬂVTO75b 6g
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— . l 2
P = P+ EP| -3 (ou/cR) II-1

AN

og 0.70 m/s (2.3 ft/s)

it

The parameter P, in Equabtion IT-1 is the probability of encountering tur-

1
bulence at an altitude ho' It is plotted in Figure II-1 for altitudes up

to 30,480 m (100,000 ft). The parameter P was set to 0.01 for all work
contained in this report (i.e., a 1% probability of exceedance). The parameter

is the mode of the Rayleigh density function for g (note that o 2 is

€L
c u R °

R

one half the expected value of oug).
o_and o_are functions of ¢_ and the scale lengths (L, L, L ). The
W v ~ u w vV v

scale lengths are functions of altitude. Mathematical expressions for

all these parameters are given in Equations II-2 through II-6.

Oﬁ = q, ‘ II=2
. LW

o, = 0 T I1-3
u

Lu = , 1/5 II-k
(hR hg for h_ < hy
L, = Iy II-5

yR., ;for ho z :
L = ' II-6
ho for ho < hR

o

533 m (1750 £t)
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2. BScaling the RMS Response

As mentioned above, all data in this report are for a probabllity of
exceedance of 1% (P =0.01). However, because all RMS responses vary
linearly with gy (which is a function of P and h), it is a simple procedure
to scale the results contained herein for any desired value of P. The

proper scale factor (SF) can be derived from Equation II-1. The result is:

[ (e /)
= —_— II-7
fn (100 P1)

ne

SF

a (P)
G (P = 0.01)

where P1 is obtained from Figure II-1.

For convenience, Equation II-7 is plotted in Figure II-2 for a few key

values of ho'

D. WIND SHEAR

The aircraft's peak response to a discrete wind shear with and without
motion washout filters was computed for both the longitudinalil and lateral-
directional cases. This was accomplished by saving the sign and maximum
absolute value of each aircraft state. The search included the time from

shear onset to 40 seconds after the shear ceased.

For the longitudinal cases an lncreasing tall wind was used. :For: the
lateral-directional cases an increasing wind from-the left side was used.

In all cases the wind shear was 1 kt/sec and lasted for 10 seconds.

The peak response was éomputed for all alrcraft states except the

linear positions without washout filters (xp, ¥y hp)- These were  excluded
because their responses are unbounded.
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E. WASHOUT LOGIC

The underlying purpose of most simulator motion logic is to reduce the
motions of the simulator such that the physical limits of the simulator
are not exceeded. This is usually accomplished by the use of scale factors

and/or washout filters.

The effect of scale factors on simulator motion fidelity (i.e., simulated
versus actual aircraft motion) are easy to account for. However, the
effect of washout filters are not. Thus the task of choosing the type of
washout filter (and its associated parameters) best suited for a particular
combination of aircraft and mission is very nebulous. In fact, the choice

of the washout filter parameters has been described as an "organized art".

For the purposes of this study, though, it was decided to choose the

following washout filter and parameters:

1. A second order washout filter,

2
s

i
32 + 28w.s + 2 wo
n n

2. A typical damping ratio, £ = 0.7

3. A reasonable upper limit of the break frequency,

w, = 1.0 rad/sec.
The large value of mn was used to demonstrate the maximum effects Qf‘a
washout filter on the resulting simulator motions.

The above described washout filter was applied to all the linear and

angular positions, velocities, and accelerations ofkthe‘aircraft. Note

»that‘the’washedpout résponses of the linear~positions‘to atmospheric

turbulence and discrete wind shears all have finite values (the unwashed-

out values are urbounded).
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F. PILOT MODEL

Pilot models were used to stabilize pitch and roll attitudes. This
prevents the phugoid or spiral modes from dominating the effects of exter-
nal disburbances, and thus provides a more realistic evaluation of aircraft

motions.

Both pllot models were identical and of the form shown below.

| .. Pilot Model "ae :
‘ o ' Aircraft
)N " (TL s+ 1) By,
—» K i G(s) »
{cpo} D (TE s+ 1)

The pilot lag term, Ty, was set to 0.333 sec for all cases. The pilot lead

 term, Ty, was adjusted such that the phase margin would be at least 45 deg

at a crossover frequency of 1.5 rad/sec. The pilot gain, Kp, was set to
provide a crossover fre‘quency of 1.5 ra.d/ sec. Mathematically, TL and KP
can be computed from:

If 4G (51.5) > -108.4 deg £ 4 G (5 1.5) < =108.4 deg
(i.e., airplane plus pilot
lag = 135 deg) |

T, = O B e ’ T, =‘ 11—5 tan [-108.14- - %G (j 1.5)]
o ‘/-5- o J-'j__cos [—108.4 - %G (j‘1.5)]
P 2la(s19) | P 2| a(51.5) |

wheréAG (3 1.5)»
| 6 (51.5) ]

and the factor of ‘,5 /2 accounts -for the magnitudé of the pilot lag

term at s = 1.5 ]

~Phase of /5, or cp/'t‘)a at w = 1.5 :ba.d/sec

]

“ Magnitude of 8/8, or cp/Sé at w = 1.5 rad/sec
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SECTION IIT

DESCRTPTIONS OF AIRCRAFT AND FLIGHT CONDITIONS

A. GENERAL DESCRIPTIONS OF AIRCRAFT
The 10 aircraft selected fall into the following general categories:

2 ILight-weight, powered-1lift STOL

2 Medium-weight, powered-lif% STOL

1. Light-weight, non-powered-lift STOL
Medium-weight, conventional jet transport
Heavy-weight, conventional jet transport

1
1

1 Targe supersonic bomber
1 Heavy-weight helicopter
1

Light-weight helicopter

Brief descriptions:of each aircraft are contained in the following sub-

sections. The data sources for each ailrcraft are also given.

1. AWJSRA

The NASA Augmentor Wing Jet STOL Research Aircraft is a lightaweight
powered-1ift STOL aircraft modified from a de Havilland C-8A Buffalo.

The flight conditions evaluated are:;

‘a. Approach at an altitude of 30.5 m (100 ft)

“b. Approach at an altitude of 610 m (2000 ft)
The data source used was Reference 4.

2, BR 9418

The Breguet ol1S is a llght-welght deflected sllpstream powered-llft
STOL aircraft. The £flight conditions evaluated are: '

IR 1063-2 R 1k



a. Approach at an altitude of 30.5 m (100 f%)

b. Takeoff at an altitude of 30.5 m (100 ft)

The data source used was Reference 5.

3. STOL-X

The STOI-X is a medium-weight powered-lift STOL aircraft model developed
for an FAA/NASA simulation investigation of STOL airworthiness criteria, and
intended as a generic model representative of powered-lift STOL alrcraft.

The flight conditlon evaluated is approach at an altitude of 20.5 m (100 ft).

The data source used was Reference 6.

L. AMST

The so-called "AMST" is a model of a medium-weight powered-lift STOL
aircraft and is representative of the Advanced Medium STOL Transport being
developed by the U.S. Air Force. The flight condition evaluated is approach
at 30.5 m (100 ft). The data source used was Reference 7.

5. DHC56'

The de Havilland Twin Otter is a light-weight, non-powered-lift STOL

alrcraft. The flight conditions evaluated are:

a. Approach at an altitude of 20.5m (100 ft)
b. Approach at an altitude of 610 m (2000 f£t)

¢. Takeoff at an altitude of 20.5 m (100 ft)
The data sources used were References 8 and 9.

6. Cv-880M

‘The Convair 880M is a medium~weight conventional jet transport. The

flight conditions evaluated are:

a. Approach at an altitude of 3.5 m (100 ft)

b. Turbulence penetration at an altitude of 7010 m (23000 £t)

TR 1063-2 15



c. Cruise at an altitude of 10675 m (35000 ft)

The data source used was Reference 10.

7. B=Th7
The Boeing T47 is a heavy-weight conventional jet transport. The flight
conditions evaluated are:
a. Approach at an altitude of 30.5 m (100 ft)
b. Approach at an altitude of 610 m (2000 ft)
c. Takeoff at an altitude of 30.5 m (100 ft)
d. Turbulence penetration at an altitude of 6100 m (20C00 ft)

e. Cruise at an altitude of 10675 (35000 ft)

The data sources used were Refergnces 10, 11, and 12.

8. XB-T0A

The XB-T0A was originally designed as a weapons system with long range,
supersonic cruise capabilities. It is used here to also represent a
supersonic transport class of aircraft. The flight conditions evaluated
are:

a. Approach at an altitude of 20.5 m (100 ft)
b. Approach at an altitude of 610 m (2000 ft)

c. Subsonic cruise at an altitude of 12190 m (40000 £t)

d. Supersonic cruise at an altitude of 18300 m (60000 ft)
The data source used was Reference 10.

9. CH-5§A

The CH555A is a heavy-welght, single rotor transport’helicopter. The
flight conditions evaluated are; ' ‘

a. Approach at an altitude of 30.5 m (100 ft)

TR 1063-2 , 16



b. Approach at an altitude of 610 m (2000 ft)
c. Hover® at an altitude of 30.5 m (100 ft)

d. Cruise at an altitude of %0.5 m (100 ft)

The data source used was Reference 13.

10. H-19

The H~19 1s a light-weight, single rotor helicopter. The flight condi-

tions evaluated are:

a. Hover at an altitude of 20.5 (100 ft)

b. Cruise at an altitude of 30.5 m (100 ft)

The datba source used was Reference 1L.

B. GENERAL DESCRIPTIONS OF FLIGHT CONDITIONS

Brief descriptlons of the aircraft/flight condition combinations selected
are contained in Table III-1. These descriptions are intended to comple-
ment the purely numerical descriptions contained in Section IIT-C, and aid

in the interpretation of the results contained in Section IV.

The parameter "aircraft" in Teble IIT-1 is the standard designation
used by the manufacturer. The "flight condition" describes the aircraft's
state in’terms associated with that aircraft. The parameters W, c.g.,
airspeed, 7, 6, and h_ are all self-explanatory. The parameter "configura-
tion" is derived from the aircraft and flight condition by compressing the

manufacturer's designation, and then adding the following code:

~-A for approach

-T for takeoff

*  The "hover" case is actually for an airspeed of 15 kt. Zero alrspeed
cannot be used with the turbulence model. ‘

TR 1063-2 17



Aircraft

Flight
Condition

W~ kg
(1)

c.g.

Airspeed ~
kt or [M]

Y, T deg

90 ~ deg

h ~ m
°  (£t)

Configuration

TR 1063-2

TABLE III-1

FLIGHT CONDITION DESCRIPTIONS

AWISRA

Approach
65 deg flaps
75 deg nozzles

1811l
(40000)

B.S. 341.2

65

AWJISRA-AT

- AWJSRA

_“Approach
‘€5 deg flaps
T5 deg nozzles

1814k
(40000)

B.S. 341.2

65

-2.5

610
(2000) .

AWISRA-A2

18

BR 9k18

Approach
95 deg flaps
zero trans.

20k12
(45000)

0027 C

65

=75

-9.6

30.5
(100)

BROL1-A -

BR 9418

Takeoff
45 deg flaps
zero trans.

2012
(45000)

[
10.8
10.2
30.5

(100)

BRO41-T




Aircraft

Flight
Condition

W~ kg
(1b)

C.g.

Airspeed ~
kt or [M]

7o T deg
B~ deg

o

ho ~ m
- (£8)

Configuration

TR 1063-2

TABLE III-1 (Continued)
STOL-X AMST
Approach Approach
Flaps down Flaps down
56699 68040
(125000) (150000)
L 0.25 & 0.30 ©
63.5 85
-6.0 -6.0
~3.5 0.1
30.5 30.5
(100) (100)
STOILX-A

AMST-A

DHC-6

Approach
40 deg flaps

4990
(11000)

 DHCG-A1

DHC-6

Approach
4o deg flaps

4990
(11000)

0.22 ¢
TO
-5k

-10.5

610
(2000)

DHCG-Aé



‘ Aircraflt

Flight
Condition

W~ kg
(1b)

C.g.

Airspeed ™~
kt or [M]

%5 ~ deg
&)O ~ deg

h = m
° (£t)

Configuration

TR 1063-2

TABLE III-1 (Continued)
DHC-6 Cv-88oM
TakeofT Approach

20 deg flaps

5253
(11580)

0.22 ¢

80

~~
—

o &
O
A

DHCG-T

50 deg flaps

57153
(126000)

0.195 ¢

20.5
(100)

CV880-A

20

Cv-880M

Penetration
Clean

70307
(155000)

0.25 ¢
[0.60]

0.0

Ui
o

7010
(2%000)

© OV880-P

Cv-88oM

Cruise
Clean

70307
(155000)

0.25 ¢

[0.86]

o.o
4.0

10670
(35000)

cv880-C



- Afreraft

Flight
Condition

W ™ kg
(1b)

c.g.

Ajrspeed ~

kt or [M]
7o T deg
GO'”‘deg
o (B
Coﬁfiguration

TR 1063-2

TABLE

B-T47

Approach
20 deg flaps

258552
(570000)

0.25 ¢
142

-3-0
T4

30.5
(100)

B74T-A1

III-1 (Continued)

B-747

Approach%

20 deg flaps

258552
(570000)

. 0.25 ¢

1.4

610
(2000)

B747-A2

2

B-747

Takeoff
10 deg flaps

332489 -
(733000)

0.25 ¢

BTLT~T

B-Th7

Penetration
Clean

288773
(636600)

0.25 ¢
[0.65]
0.0

2.5

6100
(20000)

BT4T-P



Aircraft

Flight
Condition

W ™ kg
(1b)

CLge.

Airspeed ~
Ikt or [M]

7o T deg
eo ~ deg

hO ~.m
(£t)

. Configuration

TR 1063-2

TABLE ITI-1 (Continued)
B-T47 XB-T0A
Cruise Approach
Clean Tips Extended

288773
(636600)

0.25 ¢

[0.88]

0.0

10670

(35000)

BT4T-C

136077
(300000)

0.235 ¢

205

XBTOA-A1

o0

XB-~TOA

Approach
Tips Extended

136077
(300000)

0.2%5 ¢

205

-3.0

ho5

610
(2000)

XBTOA=A2

XB=-TOA

Subsonic
Cruise
Clean

17hbaT
(38452l ) -

0.218 ¢

[0.90]
0.0
7.5

12190
(4oo00)

XBTOA=C1



Aircraft

Flight
Condition

W™~ kg
(1b)

Cege

Alrspeed ~
kt or [M]

7, ~ deg

o]
90 ~ deg
h ~ n

° (£5)

Configuration

~TR 1063-2 |

TABLE III-1
XB=-TOA CH-53A
Supersonic Approach
Cruise
Clean
174417 15195
(38452M) (33500)
0.218 ¢ F.S. 352
[2.5] - 60
0.0 0.0
)-‘;-Ll' =
18290 30.5
(60000) (100)
XBTOA-C2 CH53A~A1
23

(Continued)

CH-5%A

Approach

15195
(33500)

F.8. 352

0.0

610
(2000)

CH53A-A2

CH-53A

"Hover"

15195
(33500)

F.S. 352

15

0.0

CH52A-H



Airecraft

Flight
Condition

W~ kg
(1p)

c.g.

Airspeed ™~
kt or [M]

Yy T des

90 ~ deg

ho ~ . m
(£t)

Configuration

TR 1063-2

TABLE III-1

CH~53A
Cruise

15195
,(55500)

F.8. 352

150

0.0

30.5
(100)

CH52A-C -

2L |

(Concluded)

H-19
"Hover"

2902
(6400)

H~-19
Cruise

3175
(7000)

20.5
(100) -

H19-C




=C for crulse

=P for turbulence penetration

-H for hover
Any parameters that are either unknown or not appropriate are indicated by
a dash (===).

There are five configurations described in Table III-1 that are simply
variations ih altitude for aircraft in the approach configuration (e.g.,
AWJTSRA-A1 and AWJSRA-A2). These cases are intended to demonstrate the
altitude effects of the abtmospheric turbulence model on the resulting RMS
responses. The peak responses to the discrete wind shear for these cases

will, of course, be identical.

C. NUMERICAL DESCRIPTION OF FLIGHT CONDITIONS

Numerical descriptions of the flight conditions for all configurations

“evaluated are contained in Tables III-2 through ITI-5. Tables III-4 and

III~-5 are the S.T. unit equivalents of Tables ITI-2 and IIT-3, respectively.

Table III-2 contains parameters associated with the longitudinal
equations of mobtion. Table III-3 contains parameters associated with the

lateral-directional equations of motion. .The information contained in

these tables can be classified as follows:

Te Trim.conditions

2. Geometry

3. Sﬁability derivatives
h.’ Pilot model parémeters

5. Atmospheric turbulence model paraneters.

TR 1063~2 | 25



Configuration AWJSRA-Al AWJSRA=A2 BRS4l=-A
Vp, ~ ft/sec 109.7  109.7 109.7
n, ~{t 100.0 | 2000 100.0
o, ~deg 0,0 0.0 0.0
oy - deg 5.19 5.19 -2.07
7, " de=g ~7.50 =7.50 =T+50
L~ 18.80 18.80  21.0
b ~ft 78.8 78.8 7648
X, ~1/sec -.0680 -.0680 Z.1190
Z, ~ 1/sec -.281 b -e281 7777 =,397
M =~ 1/sec-ft -,000350  =~,000350 .001596
z, ~ 1/ -.0130 0130 - -.01250 -
M.~ 1/t -, 00374 -s0037%  =-.00281 .
X, —71/§ec 1360 .1360 <1290
Z, -—1/éec ~¢505 ~.505 =557,
M, f'1/sec-ft.- -+ 00450 -.00450 - =.00396
:Xq ~ Ft/see 0.0 . 0,0 0.0
Zq ~ $t/sec T oe 0.0 ~3.60
M =~ 1/sec ~1.080 -1.080  ~,807
J(E,e;ﬁ“/s‘e’éa 0.0 0.0 " %0
Zg, ~ ft/sec® 3,51 3.51 4057
Mg, ~ i/sec® .00 1.00  1.00
X, v ‘3,20 3,20 2.58
@L j—;ec '2f9' .269 «40
1 N 1 .
?I'E ~ sec : «333 «333 *«333
‘o, ™ Th/sec é : 6Wga 6,08 ; 6.82
o, = ft/sec 2463 16408 | 2.3
L, ~ 1t 673 ©1750. 673,
L, < 100.0 1750, 100.0

TR

TABLE III-2

TRIM CONDITIONS AND STABILITY DERIVATIVES.. IONGITUDINAL,

106%-2 o %6

t
8R941-T
126.7
100.0
0.0
=¢630
10.80
21.0
76.8
t
~40465

~.288

«00303

~e01250

-+00278

«15190

~,908

‘000315

U.S. UNITS

STOLX-A
i

10742

100.0

43.0

[ 111.4
~e1178
-e419

-+0001660

| =~ 00644

-.000838

«0905

-al 22

-=e 002856

0.0

-4 .6‘0

1.746
«699
. 333
B5e82
2.63
673,

100.0

AMST=A
143.6

100.90

j
| «0.0
| 110.3
-.0779
-.316
=.0001552
-+00631
-+ 000987
0742
-o430

-+00383

0.0

2463
673,

"100.0



TABLE ITI-2 (Continued)

: ML\ A
) | | | Q,E POOR Qe
Configuration , DHCE=AL DHCE=A2 DHCE=T CVBB0=A - CVH30-P CVBBO-C
Vp, ~ ft/sec 118.2 118.2 135.1 226. 515. 837.
h, ~ft 100.0 20004 100.0 10040 23000. 35000,
a, ~ deg 0.0 0.0 0.0 0.0 0.0 0.0
oy ~ deg “5.10 ~5.19 -2.59 5.30 5.30 , ' a.ofu
7o " deg ~5.40 ~5.40 8.78 =3.0 0.0 o.lo
; 1t 9.75 9.75 9.75 4942 492 49.2
b ~ It 65.0 65.0 6540 120.0 120.0 126.6
X, ~1/sec ~.0578 -.0678 _‘.o;.,%f -.o;aa -.00b642 ~+00590
z, ~ 1/sec (*e524 ~.524 -.383 284 -.1050 L=, 0772
M, ~ 1/sec-ft 4001050 .001050 .ooisxs ~=.0001372 -.295574 -e227E~4
Z-l ~1/1 | -.0389 ~. 0389 =e01271 - 01550 -.00550 -.00420
M, ~ 1/;”1: -.00270 -.ooaio -.0045% =.000726 -+000340 -.0002'03;
X, ~ 1/sec 21840 ,1840 .0629 .0828 .0321 .0219
Z, ~ 1fsec ~.930 -.930 ~1:504 -~ 661 -.628 -e631
Mw‘ ~ 1/sec-ft ~.0245 -2 0245 ~-+01191 ~.001580 -.00277 -+00345
X, ~ Tt/sec 0.0 0.0 0.0 0.0 0.0 0.0
Zq ~ ftfsec - 0.0 0.0 0.0 -10.40 ~9.364 -9.25
My = 1/sec ' <1.750 -1.750 -1.332 -.4B1 o578 -~+530
Xse“ft/seca, 0.0 0.0 0.0 0.0 0.0 0.0
zse-ft/sec_a‘ ] 2.83 2.83 2.79 11,30 9.23 9.39
Me, ~ 1/sec? 1.00 1.00 1.00 11.00 1.00 1.00
X =~ 1/1 ’ 4,77 4,77 4403 2.99 2.18 2.35
Ty~ see - 0.0 0.0 .1597 4643 1054 0.0
Ty ~ sec .,.;433 .:1333 «333 +333 +332 333
o, ~ ft/sec | 6.82 6.08 6.82 6.s2 4.606 455
g, ~ Tt/sec 2.63 5.08 263 : la.ea 4e64 4455 -
L, ~ 1% 673. 1750. 673, 673, 1750, 1750,
L, ~1% 100.0° 1750. 10040 100,0 1750, 1750,
TR 1063=2 o7
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Configuration RT4T~Al
VTO ~ ft/sec 261.
hy ~ %t 100.0
o, ~ deg 0.0
@, = deg 4,064

7o ~ deg -3.0
lx ~ £t 86.0
b ~ft 195.7

X, ™~ 1/sec -.033%5

% Ml 1/sec ~e265
Mo~ 1/sec=ft -.000107%
Z. ~11 ~.0338
M, ~.1/%% ~,0002¢41
X, ~ 1/se<§ .0492
zZ, ~ 1/sec -.521
Moo~ 1/sec-Tt. -.00206'
X ~ ft/sec ‘

1 / 0.0
z, ~ ft/sec -6.67
Mo~ 1/sec -.385
Xpo ~ t/sec? 0.9
Zge ~ fi:/sec2 16.95

2 ;

Mg, =~ 1/sec 1.00
Ky ~1/1 1.545
TL -~ se¢ « 719
T -~ .
Ta sec 331
gy ~ ft/see 5'3%
g, ~ ft/see 2.863
w ’ B

~ 673,
L, ~ 1t 3
L ~ Nt .100.0

TR 1063-2

TABIE III-2 {Continued)

BT4T7T~AR
241,
2000,

0.0
4ett
-3.0
86.6 
195.7

~.0335
-.265
20001074

-+0338

-.000241

20492
~.521

-.00206

o8

8747~-T
292,

100.0

8640
195.7
0205 -
—e213
~e000201
-.0263
-.000218.
<0314
-T2
-.00224
0.0
~6.19
~e413
0.0

14,40

673,

100.0

3T747-P
6T6,

20000.

195.7
~.0053¢4
~.1070
«5T4E=5

-+01560

-.0001550

« 0249
-.537
-+00190
0.0
-3,11
-4535
0.0
15.62
1.00
1.860
e270
+333
h.eag
466
1750.

1750,

BlaT=C
856,

35000,

-.0321
—.000366’
=.006785
~.0001830
~eD01l472

-2 468

_=.001841

1 0.0

1-7.79,

e
0,0
15456°
1,00
1+793

21609



AL PAGE IS

. )-»r
(GILS SR

OE POOR QUALITx TABLE ITI-2 (Contimued)
Configuration X870A-A1  XBT0A-A2  XBTO0A=Cl  X370A=C2
Vg, ~ ft/sec’ 346. 6. 8T, 2420,
b, ~ £t 100.0 2000.  ©0000. 60000,
e, ~deg ' 0.0 0.0 | 0.0 0e0
ay ~deg . 7.50 750 B 7.30 4440
7, " deg ~3.0 -3.0 8.0 0.0
L~ Tt 99.0 . $9.0 L 9T.7 9747
v ~ft ' 105.0  1os.0 105.0 105.0
X, ~1/sec ~.0306 -.0306 ~.00365 -.00323
z, ~1/sec -.1850 | -.1850 -.0888 -.0170
M, ~ 1/sec-ft ©4395E=6  =,395E-6 ~.000528 ~-.380E~6
z, ~11 0.0 0.0 - o.feo 0.0
M, ~ /gt 721E-6  .T21E=6  .290E-6 0.0
X, ~1/sec . -.0630 ~.0630 ~a0419 -.00577
Z, ~ /sec . -.737 -.737 -.365 -.204
M, = i/sec-tt -. 00292 -.002%2 “i-—-ooi‘sao -.000810
Xq ~ ft/sec 0.0 . 00" T 0.0 0.0
Zq " Tb/sec oo 0w 0.0 0.0
My ~ifsee ~.T49 -.T09 -.653 -.1070
Ypq ~ th/sec” | 0.0 9.0 0.0 0.6
zg, ~ ft/sec” 52.9 s2.9 33.1  15.85
Mg, ~ ‘I/seca 1.00 il.oo 1.00 1,00
K, ~ 11 2.23 %.253 1.734 567
T, ~ sec ; .249 » ?.249 s211 .218
T~ s’gé ‘ | :! .333 »333 ~333 +333
o, ~ ft/sec . 6.82 6.08 4o 3.86
o, |~ ft/sec : 2.63 6.08 4.52 - - 3,86
L, ~ 1t 673, 1750. 1750, 1750,
L, ~ft 100.0 1750. 1750, 1750,



Configuration
Vp, ~ ft/sec
By ~ 1%

~ deg

~ deg

~ deg

~ £t

%o
%t

7o

z

x

b ~ %
X, ~1/sec
z,. = 1/sec
M, ~ 1/sec-ft
Z. ~1/1
M, -~ 1/t
~ 1/sec

X
w N
-~ d
Zw 1/sec
¥

"~ 1/sec-ft

X ~ fifsec
Z_ ~ ft/sec
¥~ 1/sec

: 2
X5, ~ TH/sec
Zg,. ~ f‘t/sec2
Mg ~ 1 /sec2 :
K, ~ 1/
TL ~.sec
TE -~ sec
~ ft/sec

g, ~ ft/sec

TR 10632

TABLE ITI-2 (Concluded)

CHS3A-p1) CHS3A-A2

101.0 101.0
100.0 2000.
0.0 0.0
0.0 : 0.0
9.0 ’ 0.0
17.0 17.0
72.3 72.3
-.0227 -.0227
-.06893 -.0893
.00322 .00322
0.0, 6.0

-.000213  -.000213

-.000528 ~-.0600528

-.696 ~-.694
.001695 001695
1.690 1.690
| <6954 .0954
-.562 -.562
~7.10 . =7.10
: ~14.79 1679
. 1.00 1.00
1.706 1.706
.877 .877
.333  .333
6.82 6.08
2.63 6408
673 ~17s0.
“100.0  1750.

CHS3a=H  =H433a-C
25.3 253.
106.0  100.0

0.0 " 0.0
0.0 0.0
0.0 0.0
17.0 17.0
72.3  72.3 %
‘~.01549‘ -.0396 -
0.0 .0733
+00204 001650
0.0 0.0
0.0 - =.0001120
8.0 0391
-.303 -1.080
.000746 00702
1.360 .790
.1260 .1620
—.038 724
~7.69 -4.02
0.0 -33.4
1.00 1.00
1.469 2.11
.987 1.135
.333 .333
6.82 6.82
2.53 2.63
673. 673,
106.0 10040

53.0

-.0284

0.0

»00609

0.0

0.0

H19-C
116.4

100.0

2040
53.0
~«0525
«01510
.00612
0.0
0.0
«0207

-¢810

1 we 00231 -



TABIE III-3

TRIM CONDITIONS AND STABILITY DERIVATIVES.

Configuration
Vo, ~ ft/sec
h ~ft

@y ~ deg

~ deg

~ deg

2 ~ft

., ~ 1Tt

~ 1t

~ 1/sec
~ ift/siec
~ ft/s;ec

~ l[sgca

o it T

4

'~ 1/sec
~ 1/sec

~ 1/se¢:2

H

1/sec

@% ua Hq

-

M 1/sec

*

 Yp, ~ 1/sec
Iy, ~ 'l/sec2
Ng, ~ 1/sec
x@ ~ 1/1
‘TL ~ sec

~ sec

o, ~ ft/sec

a, ~ deg/sec

L ~1t '

'IR‘ 1063-2

AWJSRA=AL
109.7
1ooLo

0.0
5.19
-7.50
18.80

-l;aao
78.8

-~ 12‘00

«0403
-2624
1.867
«534

. -e232

AWJSRA=AZ2

109,7

2000.

5.19

=T 450

18.80

! -1.2100 _'

78.8

«,1240°

20403 -

~eb624

1.567

31

I

B8R941~-A

109.7
100.0
0.0
-2.07
~7.50
21.0
0.0
7s.d

-o1140

00190
" 1e914

.702

TATERAL-DIRECTIONAL, U.S. UNITS

§R961-T

126.7
100.0
0.0
~¢630
10.80

21.0

i

STOLX=A
| 107.2 143.6
E 100.0 100.0
% 0.0 0.0
2,54 6410
-6.6% 6.0
43,0 40.0
0.0 0.0
111.4 110.3
-.0765 ~.0851
.975 0.0
JaTe 0.0
-e505 -.875
=e625 - 750
+980 1.364
.1788 «377
~.140 -.199
-.0735 . =e1660
0.0 040
1.00 1.00
|»0778 1.0350
él.?ss Y.508
E.9$7 <769
.3%3 +333
6.82 6.82
1.337 1.366
673, 673,

AMST=a

et bt




_ TMBIE ITT-3 (Contimed) R opr OF Ig
Configuration oncs-n{l © DHCH=A2 DHC6=T | CV350=A CVBa0-P! écvauo;c'
Vg, ~ Tt/sec ua.ai 118.2 135.1 226, | 615, , 837,
B, ~ 1t 10040 2000, 100.0 100.0. 23000, : 35000,
a, ~deg 0.0 0.0 0.0 0.0 000 1 0.0
o, = deg -5.10 -5.10 -2.59 5.20 5.30 4404
7, " deg -5.40 =5.40 8478 -3.0 0.0 0.0
£, Tt 9.75 9.75 9.75 49.2 f 492 49.2
L, ~ 1t -2.03 ~2.03 . -~2.03 -4u15 -a‘,;g_ -4.15
b o~ 65.0 65.0 65.0 120.0 12(‘3.0 120.0
Y, ~1/sec 1337 -e1337 -.1780 -.1390 -.1150 -¢1080
Yp.“'i‘t/sec 0.0 0.0 0.0 0.0 0.0 ‘ 0.0
Y, ~ ft/sec 0.0 0.0 0.0 . 0.0 040 0.0
L ~ 1/sec® -2.21 i =2,21 -2.95 -3.13 -S.82 ~7.57
L,E’ ~ 1/sec -‘o.'o'% =4.49 “4.6T ~1.30 1060 -, 663
L -~ 1/sec . 2.4.135 S'-2.41 2.46 “"1.080 +518 <450

| : . ) -
W 1/sec? 2.02 2.02 1.742 186 1.970 2.36
Ny~ 1/sec -.738 -.738 -.307 -.01390 20424 <0325
N;_ ~ 1/sec -.706 ~e 706 -e546 -¢303 -.233‘ -.20
Y5, ~ 1/sec 0.0 0.0 -li223E-4  -.00960 -e00160 -.00130
I, ~ 1/sec? 1400 1.00 l.oo_‘; 1.00 1.00 1;«?0'
Ng, ~ 1/sec® 01063 .01063 01463 .01330 -.01220 -.o%‘ia
Ko ~ 11 10,76 10.76 6.33 2,27 2434 a.éra
T, = sec 0.0 0.0 0.0 517 e411 .258
T, ~ sec $333 ¢333 333 333 <383 333
o, ~ ft/see 6.82 €.08 6482 6e82 4e64 4455
g, = deg/sec L 1.915 1.708 1.915 1.272 865 549
L, ~ 1 6734 1750, 673, 6734 1750, 1750,
TR 1063-2 32



Conﬁ.gm‘atién
Vp, ~ Li/sec

b,

%o

TR 1063=2

~ ft
~ geg
~ deg

~ deg !

!
-
NS
1)
O
0

AT4T-A1
2061. |
100.0

0.0
4e46
-3.,0
86,0
~-10.0
195.7

=-.0935

TABLE TII-3> (Continued)

B747-A2

« 241,
2000.
0.0

PRV

=3.0

86.0 -

,’33;

BT47~T ;

“e35

1.035

=1.240

=757

2344

« 436

~+0430

1
.
=)
N
~ .
g

1.00
«0507
1.803
+ 846
333
V 4.66
«628

1750,

BT4T~C
856,
35000.
0.0
1.70
0.0
86.0 RS

=-10,0

T e613 .

1750,




Fad

Configuration

VTO

)
Ysa
'
L8a
"
Nsa
K.
LY

~ ft/sec
~

~ deg

~ deg

~ deg

~ 1Tt

~ £t

~ ft

~ 1/sec

~ ft/sec
~ ft/sec
~ 1/sec:2
~ 1/sec
~ 1/sec
-~ 1/sec2
~ 1/sec

~ 1/sec

~ 1/"sec

~ Vl'/Seca
-~ 1/<}sec?
~1j1 '

~ sec

H
T sec

i B
T ft/sec

~ deg/sec

~ £t

TR 1063=2

XB70A-A)

366,

100.0

-4,.88

-1.730

-.01120

1,550

- 20451

-.1780
- 00639
1.00
-e1777
1.548
<1833
+333
6.82
1.391

673,

TABIE III-3 - (Continued)

XBTOA-A2 ~ XBT0A-Cl1  XBT70A-C2

346, 871. ~ ae20.
2000. 40000, 60000,
0.0 0.0 0.0
7.50 7.50 4040
-3.oi ; 0.0 0.0
99,0 | 97.7 ; 97.7 %
-6.70  -6.T0° -6.70
105.0  105.0 1os.o(
-.0508 -.0352 -.0548

0.0 0.0 0.0 {1
0.0 - . L0e0 0.0
s4.88 | =6.01 2.05
~1.730 5 ‘~1.220 —esl)
- 01120 .241 0612 -
1.550 1.680 757
0451 .206 .000752
-.1780 -41286 =41530
-.00639  -.504E-4 0.0
'1.00' 1.00 1.00
=el1777 ~¢1857 ~a1175
| 14549 2415 1.663
L1833 .0533 1.049
' 4333 333 .333
6408 ;4;52- o 3.86
loasl  .e22 . 788
17504 1750, 1750,
AL

o e




Configuration

Vo, ~ ft/sec
h.° ~
a, ~ deg
;* deg
~ &ég
L~ £t
2~ Tt
b ~ft
Y, ~./sec
LT ft/sec
Y~ ft/sec
- 1/sec2
L~ 1/see
ILE .~ 1/see
R~ l/sega
Nt o~ 1[séc
N~ 1/sec

L
Y5, | 1 /~S¢§¢
Dy, 1 /;gce

Néa ~ 1/sec®
Ko ™ 11
TLk' ~ séc B

T

~. sec
E

o, ~ ft/sec

@ ~ deg/sec

L, ~ 1t

TR 1063-2

i

CHS3A+AL

101.0

100.0

72.3
-.0867
=190

i
2.04°

-1s141

-2.0

.227

+801)
«0471
-+553

201450

TABIE IIT-3 (Concluded)

CH53A=A2

101.0

2000.

-+ 0867
-1.90
2,04

~1.141
-2.0
227

2901
£ 0471
-.553

«014S0

35

CH53A-H

295.3

100,.0

-=40352

~1.430

»850

~+32¢

~2431

20946

1343

201660

~e232

. . 0586

ORIGINAL! PAGE IS
OE POOR QUALITY,

CH53a=C H19=H
253. 25.3
100.? .. 100.0

o.oE ' 0.0
0.0, 0.0
o.o? 0.0
1740l 2.70
0.0 0.0
72.3 53.0
-.15640 -.0731
1240 -3.0
3.23 1.420

% -5.45 -1.318

5-1.790 -3.18

? . 656 <804

L 2.71 R
»1150 220"
=842 “l.10

00573 <0436
1.00! 1,00
«00937 0.0

13°25, 4,72

4303 <0685

333 333
6e82 6.82
1.785 2419

673, 673,

53.0
~.1220
~540
1.30
-8,47
~4,81
1.00 "

3.78

©.201

-l.10
400651

100

6.82
2,19

673.

SR T e e e



Configuration
v, ~ n/sec .
hb ~m

e deg
~ deg

~ deg

=
(-]

o
t

~a

~nm

-4
!

1/sec

.8

‘_:N
T

1/sec

~ 1/sec-n

& =

~1/1

3,

~1/m

1/sec

:N
!

IN "
%
!

1/sec
~ 1/sec-m
~ m]sec
~ mfsec

~ i/sec

(S ]
sz W0 é!

- m/sec2
Zg *'nvseca
Mg, ~ 1/sec2

| g~

TL ~ sac

>4
o
o©

~s
TE ec

~ m/sec
o, ~w

~ /s
o, ’anec
L ~m

L ~mn

L4

TRIM CONDITIONS AND STABILITY DERIVATIVES. LONGITUDINAL, S.I. UNITS

AWJSRA-AL AWJSRA-A2 BRI4I-A

33.4

24.0

- 0680

-e281
=.001148

-e0130

=s01227

«1360

-.505

-.01676

i

TABLE IIT-l

| ; ;

33.4 33.4
610. 30.5
0.0 o.? | g
5419 . =2.0
-7.§d'3 -7.%0'
5.73 6.40
24,0 23.4
| -.0680 -.1190
-.281 -.397
-.001148 .00524
-.0130 ~  -,01250
-.01227 -.06922
+1360 1290 !
~e505 : -.557
- 01476, :-.01299
0.0 0.0
0.0 ~1.097
~1.080 ;.367
0.0 0.0
1.o$o 10393
1.00 1.0?
3.20 2,58
269 e %0
+333 ;333
1.854 é.oé
1.854 .801
533, 205,
533, 3045

36

i
|
STOLX=A

BR941-T I
39.6 x 32.ﬂ
30.8 30.5

0.0 0.0
-¢630 2.564
1o.§o j -6.0
6eag | 13,11

23.4 . 33.9

-, 0465 -.1178
-.288 -.419
,00994 -.000545
-.01250 - 00544
©e00912  =400275
<1510 <0905
-.908 -.422
-.01033 . =.00840
0.0 1 0.0

1 | -
-1.268 ~1.416
-.921 - 49%
0.0 | 0.0
1.«11 2.82
1.00 1.00
2.84 . 1.746
403 . +699
+333 333
z.o% 2.08
<801 301
205, 205,
30.5 305

AMST=4
43.6
36.5

0.0
| 6410
=640
;12315
33.6
.e0779
-.316
-;000559
~e 00631
-.00326
L0762
-1430

I-.OIESG

§
r

0.0

© 399
«333:
2408
0501
205,

3045




Configuration
Ve, ~ m/sec
ho ~'m

o =~ deg

a, ~ deg

~ deg
~m ’

~m

t

1/sec
~ 1/sec

~ 1/sec-m

~ 1/m

b
X
u
A
“u
M
u
z, ~1/1
Y%
Xw ~ 1/sec

3

~ 1/sec .

%

4 1/secm
~ mfsec
~ m/sec,
Mq ~ 1/séc
~ nfsec?

Zgg ~ W/ sec?

IS .

o a

Mg, =~ 1‘[Sec2
Xg ~ 1/v |
T~ see
T, = sec
9% "' n/sec
o, ~ m/sec

L. ~m
M

L ~n
w

TR 1063-2

DHC6~AL
36.0

30.5

TABIE ITI-4 (Continued)

DHC6=A2

3640

6100 |

0.0;
-5.10
-Se40
2497

19.81

VV'h.oe7§

-.52‘4’ '
|

«00344:
-+0389

«.00886

‘.!8“6

-¢930

~-. 0804

DHC6=T.
41.2

30.5

19.81 .
-s 0646
. =e383

. 1
“01690

-.01271

-.01505
.0629
~1.5064
~.0391
0.0

0.0

ORrGpy,

41LRT!7
Hcﬁaao-n CVB8O-P | CVBBO-C
16849 18745 255,
'30.5 7010, lOGﬁO{,
0.0 0do 0Jo
5,20 5430 4404
l-3.0 0.0 0.0
I .
1540 15.0 1540
36.6 36.6 3646
20423 ~: 00642 f7.0959o
-e284 =41050- ~.0772
f -.003450 -~ BLTE=U =, T4SE~4
-:01550 -.00550 -;ooaeé
-.00238  -.001116 .-.000796
<0828 .032) .0219
~+661 ~+628 5-.631
—.00518 - =.00909  =.01133
0.0 0.0 0.0
-3.17 -2.83 ‘-2.82
- 48] -.573f ~+530
0.0 040 040
3.4 2.81 2.66
1.00 1.00 1.00
av99 "2418 2435
L643 «1054 0.0
»333 +333 ©.333
ajoa 1;41; 1.&37
|.301; 1013 1.387
205, 533, 533.}
533, 533.




Configuration

Vv, ~ m/sec

ho ~n
a_ -~ deg
t ~ deg
y, — deg
i, ~m

~m

o
!

1/sec

&
3
1

~ 1/sec

'::z
!

1/sec-m

1/1

~ 1/m

o
t

~1/sec
~ 1/sec
1/sec-n
~ m/sec
-~ m/égc
"'\/séc
‘Xge -~ m/sec2

Tpe ~ m/srac2

P A
?

Mge ~ 1/sec®

Ky~ 1/17

TL ~ sec

~ sec

Uu,l ~ mfsec -

o  ~ m/sec
L. ~n .

L. ~n

TR 10‘65;2 ’

B

ORIGINAL; pAGE 15
OF POOR QuaLITY

TABIE ITI-4 (Continued)

BT4T7-A2

.

i
B747=A1 B8767=T 8747-P 8747-C %
73.3 73.3 8941 20s. 201, |
30.5 610. 30.5 6100, 10670,
0.0 0.0 0.0 ) 0.0
4okt 4ot i 10.0 2,50 1.Jo S
-3.,0 -3.0 2.50 0.0 0.0 :
26.2 26,2 - 26.2 26.2 26.2
59.6 59.6 59.6 59.6 59.6
~.0335 ~.0335 ~.0209 5.05534 e 0284
-.265 -.265 -.213 -.1070 -.0321
-.000352 -.000352 =-.000659 .1883E-4 =.001003
-.0338 -40338, -.0263 ~+01560 ~.00785
-.000790  =.000790  =.000716  =.000509 =+00060
.0492 .0492? $0314 L0249 -. 001472
-.521 -.S?l% -4t -.537 .68
-~ 00677 -, 00677 ~.00734 ~.00623 -.00604
0.0 0.0 0.0 0.0 0.0
-2,03 -2.03 -1.887 -2.047 -e.%s
-.385 -.385 -.413 -.535 -c4ite
0.0 0.0 0.0 00 0.0
5.17 Tsat 4.39 4476 4eTh
1.00 1400 . 1400 1.00 1.00
1,545 1.565 1.581 1,860 1.793
JT19 o719 621 «270 ~1609
333 «333 +333 «333- .343
2,08 1,858 2.08 le481 1.Ja?
«801 1.854 801 l.421 1.387
205, . 533, 205. 533, 533,
‘ 30.5 5313, 30,5 533,

38




B

Configuration
Vg, ~ n/sec
ho ~ m
a, ~deg . |
k @y ~ deg
~ deg
r, —n
P ~m
(X, ~ 1/sec
2.~ 1/sec
M, ~ 1/sec-m
z, ~11
Mﬁ ~1/m
X = 1/sec
7, ~ 1/sec:
M, ~ 1/sec-m
Xq ~ n{/sec
Zq ~v nf/i'sec
Mq ~ 1/sec
Xpe ~ m/sec?"‘
Z5e ~ m/secE
M5, “'.l/s’eca
X, ~ 1/
TL T .sec
~ sec
o, = m/sec
o = m/sec

.o

XRT0A~Al
105.§

30.5

-«0306

~e1850

=.0001296

O‘o

L000237

~.0630

-eT37

-« 00958

TABLE IIT-4 (Contimued)

XBT0A-A2
105.5 .| 265,
610, 12190,
0.0 0,0
7.50 7450
-3.,0 0.0
30.2 29.8
32.0 ‘ 32.0°
~. 0306 -.ooaéé'
-.1850 -.0888
-.0001296 -.001732
0.0 000
.000237 95184
-+ 0630 ~e 0419
_.737 ?.359
-.00958 -.oos?ar
| 0.0, 040
0.0/ 0.0
-.1«% ;,-.653
o.d 3.0
IG.IE xo.zb
1.00 1.00
2.23 1,734
249 »211
.333 ‘.33¥
158%0 L 1.373
1.886 ' 1,378
533, 533,
533,

XB870A=-C1

i

X3704=C;
|
738, |
18290,
0.0
4040
0.0
29.8
32.0
-.00323
—oo1r0
-.0001247
e 040
0.0
-.00577
o206 -

-,00266



Configuration

Vp o

B

%o

~ n/see
~m

~ deg

~ deg

-~ dég
~m

~m

~ 1/sec
~ 1/sec
~ 1/sec-m
~1/1
~1/m
f’1/seé
~ 1/sec
~ 1/sec-m
*’ﬁ/sec

-~ m/sec

H
-

B
-

.

|
I
CHS3A-A1 CHS3A-A2 CHS3A=H CHS3A=Cl

TABLE III-% (Concluded)

30.8 30.8 7.115‘H“ 371.1
30.5 610. 30.5 | 30.5
0.0 0,0 0.0 | o.op'
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
5.18 5.18 5.18. 5.18
22.0 22.0- 22,0 ' 22.0°
-, 0227 ~-a0227 i -s 01540 v =+0396
-.0893 -.0893 0.0 .0733
.01056 .01055. .00669 «00541
0.0 0.0 0.0 0.0
-.000699  -,000699 0.0 -.000367
-.000528 -.,000528 0.0 <0301
-e694 -e694 -.303 -1.080
00556 - .00556 ' 00245 0230
.515 .515 «415 261
.0291 T L0291 <0384 <0494
—s62 | -ise2  -.438 -.T24
-2.16 . § -2,16 3 ~1.225
~4.51 =4451" d.o -12.01
1.00 1.00 1,00 ﬂ.oo
1.706 1.706 1.a§9 211
«877 I .8TT +987 14135
.333 +333 «333 .333
2,08  1.854 2.08 2.08
+801 | 1.854 801 801
205. 533, 205, 2085,
30.5 533, 30,5 30.5
40

I

S EL

(2) Eiﬁ i
Qr: )»JDLAIZ;I* Xe %
O Pooxg, QU“;&E

H19=H
7.71

30.5

H19-C
35.5

30.5

$0207
~e810
-.00758
3.16}7
-.1219
_-1.00u
-1.314
~3.95
1.00
2.29
| eat2
".333
2.08
| +801
205,

30.5



TABIE III-5

TRIM CONDITIONS AND STABILITY DERIVATIVES.

Configuration
Ve, ~ m/sec
ho ~m

%o ~ deg
%y ~ deg
Yo ~ deg
zx ~m

2 gz B

~m

~ 1/sec

~ m/sec

) 2
L' ~ 1/sec
B /s

b

Y

o~ m/sec
Y

I} -~ 1/sec
L o~ 1/sec
N~ l/sec2
]
Nl [
b 1/sec

L 1/sec

Yo, ~ 1/sec
Léa ~ 1/sec2
Ng, ~ 1/sec
X ~11
. TL ~ see¢
TE ~ see
o, n/sec
% ~ deg/sec.
Lv ~m
TR 1063~2

AWJSRA~A]L

33.4

30,5

+0403
-e624
1.567

.53“

-.232

-.238
-.0239
1.00
-.1476
1.928

.375
2.08
«513

205,

AWJSRA=AZ BR941=A

33.6 33,4
610, 30{5:
0.0 o.o%
5.19 -e.o?
-1.50’ ? -7.50
' 5.73 6.40
-.378 0.0
24,0 23.64
-e1240 -e1140
0.0 0.0
o.o[ 0.0
0403 -1206
- 626 '-.78é
1.;67>d, -.0970
534 2554
-.232 = -.1150
-.238 ”; -390
-.0239 0.0
1.00 1.00
S lea1476° 200190
1.928 1.914
.375 - et02
«333 ' 333
1.854 2.08
.«ss; 522
533, 205,

Uy

OR1q

IN; .
O POO;:D PAGR 1y

TATERAL-DIRECTTONAL, S:I. UNITS

BRI4]=T STOLX=A AMST=A
38.6 " 32,1 “3.8
30,5 30,5  30.5

0.0 0.0 0.0
-.630 2454 6.10
10,80 640 .  =6.0
640 13.1J 12,19

0.0 0.0 0.0
23.4 33.9 L 33.6

-.1610 ~40T65 . =,0851
0.0 297 0.0
0.0 $14646 0.0
-.80S -.505 -e875
-.704 -.625  =.750
e 749 «980 1.364
.0706 «1788 .377
~.1560 ~el40 ~e199.
-.428 -.0735 -.1660
0.0 0.0 0.0
1.00 1.00 1.00
~.01890 <0778 40350
1.744 1.466 1.508
709 w937 $ 759
,333‘ 333 .333
2.08 " 2.08 2.08

.5220  .408 .40

205,

205, -1 -



DRIszm PAGE I8
. POOR QUALITY:

TABLE TII-5 (Continued)
Configuration DHC6-A1 DHC6=-A2 DHCH+T" cvéao-A CI]:\I&BO-P cvaso-C
~ n/sec 36.0 36.0 41.2 6849 C187.s 255,
hy ~=m 30.5 610, 30,5 ' 30.% 7010, 10670,
%, T deg 0.0 0.0 0.0 o.c‘v t 0.0 0.0
@, T deg -5.10 -5,.10 -2459 | 5.2(:) 5.36 4404
;0! = deg ~5.40 -5.40 b.78 =340 0.0 0.0
le ~m 2.97 2.97 2.97 ] 15.'0 15.0 15.0
t, ~m 619 -.619 -.619 ]f -1.265 ~1.265 -1.265
P ~mn 19.81 19.81 19.81. 36.6 3646 3646
Y, 1/sec -+1337 -.1337 -.1780 .13390 -+1150 -+1080
~ Yp ~ n/sec ‘ 0.0 0.0 040 0.0 0.0 6.0
Y, ~mfsec 040 0.0 040 0.0 0.0 0.0
Iy~ 1/se<:2 -2.21 -2.21 —2.95{; -3.13 -5,82 ~7.57
L -~ 1/sec -4.49 ~6049 | =4.8T) =1.30 ~1.090 -.863
Ll ~1/sec 2.47 2.47 . 2s46 yi.oao «518 2450
Né =~ 1/se<:2 2.02 2.02 1702 +786 14970 2.36
NI!’ ~ 1/sec .738 -.738 -.307 -.0139§ ! 0424 .0325
Nx"_' ~ 1/sec - 706 .706 -.5‘06; | =.303 ! -.233 -.20
xga 1/sec 0.0 0.0 -+1223E-4  =.00950 -.oéxau -.00130
1§, ~1/sec 1.00 1.00 100 1,00 1000 1.00
nga ~ 1/sec;2 | .01063 ‘ |-°1°6?i_u,; f 1463 201330 -.01220 -.0218
Kq) ~1/1 10.76 1 1o.7é 6.33‘! 2.e1 e.?«‘ a,aa
T ~sec 0.0 0.0 0.0. 517 sell .258
.TE }L sec 333 .333 333 .333 333 333
o, |~ mfsec 2,08 1.854 2,08 2.08 1.413 14387
o~ deg/sec .584 521 584 TR 264 :,259
L, ~a 205, 533, 205, 205, 533, $33,
TR 1063~ b2 :




QRIGINAH p -
| OF PooR y
‘ , Qu,
) TABIE ITI-5 (Continued)
‘ Configuraticn BT4T-AL  B747=A2  B8747=T B747-P 8747=C
| VT, ~ m/sec 73.3 73.3 89.1 205, 261, .
h, ~m 30.5E  e10.. | 30.5 ’ 6100. 10670,
@, ~deg 0.0 0.0 0.0 0.0 0c0
@y T deg 4oty 42064 10,0 - 24507 1.70 ‘
. 7, = deg -3.0 ~3.0 2.50 0.0 0.0 !
’ - ., ~nm 26.2 . 26.2 26.2 26,2 2642 -
| L, ~m 3,05 =3.05 © =3405 -3.05 ~3.05
 ~m 59.6  59.6 59.6 59.6"","} 59.6
X, - 1/sec -.093?; ) g-.osas =+ 0699 I =+1040 -+0765
Y, ~m/se 1.737 173  1.326 0.0 0.0
Y, ~mfsec +0631 +0631 315 040 +0735
| - 1/sec” -1.321 -1.321 -1.2640- - zwoa -3.06 ,
' L~ 1/sec -1.016 -1.016 -.757 791 -.559 ;
I~ 1/sec 315 315 364 6w a3le !
5 ¥ = 1/se® .273 ‘.‘273 .436 1,050 - 14694
¥, 1/see =e0909 "  =,0909 | =.0430  -.0270 201092 )
N~ ifsec S .22 -.212 -.209  -.205  =.1738
¥, ~1/sec 0.0 0.0 0.0 0.0 .0
13, ~ 15;,/se;.2 1,00 1,00 1,00 1.00 1.00
Mg, ~1/sec® 40337 . ,0237 -.0718 <0507 -.0443
: k, ~1h  2ae 218 1.818 1.803 le486
5 T, osec .589' J +589 +630 «846 oTl4
T~ sec 333,333 | 333 333 .3;33.,
o, “'m/se? 2.08 1.954 2.08° ' 1.421 1387
o = deg/sec  .280 « 250 280 ' 1914 1868
i, ~m | 205. 533, 205, 533. s33, o

TR 1063-2 I3




Configuration X870a~-41
Ve, ~n/sec 105.5
by, ~m 30.5
cy T~ deg 0.0
wy, ~deg , 7.50"
7, " deg -3.0
£, ~m 30.2; -
‘z ~mnm -2.0“
b ~n 32.0
b S 1/sec -,0508
L, - m/see 0.0
; Y, -~ m/_sec 0.0
. _; Lé ~ 1/sec2 -4,88
i ,LL ~ 1/sec =1.730
| L} ~1i/sec -.01120
. {
M~ 1/ses 1.550
n ~1/sec 0451
n ~ 1/sec ~e1780
‘ Y5, ~1/sec -.00639
Lga ~ 1/sec2 1.00
! Néa ~ l,i'sec2 1777
X -~ 1/1 1,549
1 s TV
’ T, ~sec +1833
Ty ~osec «333
~ 1 . 2.08
o, m/sec
o deg/sec 424
I ~nm 205,
v

TR 1063-2

PABLE ITI-5 (Continued)

XBT0A-42  XB70A-CY

105.5 265,
510, 12190,
0.0 0.0
1.50:'7; 7.501
C-3.0 0.0
“30.2 29.8
-2.04 -2.04
32.0 32.0
-.0508 -.o3sé
0.0 0.0
0.0 0.0
-4 4,88 ~-6.01
~3.730 -1.220
-.01129 241
1.550 1,680
L0451 ‘.éos
-.1780 -.1280

=~+00639 ~«504E~4

1.00 1.00
-.1777 -.1857
1549 2.15

<1833  .os33

333 <333

1,854 1.37%

.378 .281

533. 533.

4

X370A=C2
738,
18290.

0.0

“.Qo

32.0
-e 05‘08‘

0.0

=s411
«04le
« 757

«000752

-.1530

ORIGINALy pag;
! PAGE Iy
OF POOR QuarrTy)



Configuraticn
VT, ~ m/sec
h° ~mn
LA ~ deg
@, = deg
7, ~deg
\ -a
lz ~n
b ~nm
b S 1/sec

'Ib. *-@%ecz
Y, ~ mfsec
'Lé f 1/sec
L; ~ 1/sec
AR 1/sec
Hé: ~ ,‘I/seca‘
Néf ~ 1/sec
o~ 1/sec

' Y%L ~ 1/sec
I%,a ~ 1/se’c2
Hga ~ l/sec2
xw ~11

. TL f‘sec
TE[ ~ sec
o, ~ m_/séc
ap; ~ deg(sec
Lv ~m

TR 1063-2

CH53A~-A1l

30.8

30.5

22.0

- 0867

"0579‘

622
-l.141
;2.0
227
«901

«0471

-+553

.01650

1.00
. 00403
3.69
s234
333
2.08
564

205,

| TABIE III-5 (Concluded)

i
i

1
i
{
i
|

CH53A-A2 |CHS3A=H
30.8 o
610. 30.5

0.0 0.0
0,0 0.0
0.0 0.0
5.18 5.18
0.0 0.0
22,0 22,0
-.0867 -.03s2
-i579 -.436
.622 .259
-1.161; Z.3a4
-2.0 -2,31
.227 - 0946
501 +1343
$04T1 .+ 01660
-.553 -.2327:
.01450 0586
1,00 1.00

) 400465' .00384
.69 4e18
.236 1908
+333° .333
1.854 2.03
485 -79%
533, 205,

CHS3A=C
1

171

|
30.5

» 1150

‘18,“2'

«00573

0.0

.823

0.0
16.15
-.0731
-1.316
«3.18

«804

3.78
«201
=1.10
« 00651
1.09

0.0



Note that the stability depivatives Lé and MS are unity for all
configurations (c.f., Tables ITI-2, III-3) This was intentionally done
at the time the data was compiled, and is, in effect, a scaling change
accomplished by dividing Y5a’ N5a and Xae’ Z5e by the original values of
Léa and Mse, respectively. The motivation for the scaling change was to
simplify the procedure for calculating the pitch and roll pilot parameters.

A caveat is in order here. The data presented in Tables III-2 and ITT-3
have been collected from very diverse sources over a long period of time.
In a few cases the original source of the data is now unclear. Those
familiar with the art will know the considerable difficulty which attends
the attempt to discover definitive data. In many cases we, our colleagues,
and (we suspect) our predecessors have, according to the best judgment
available, altered the data as may have been indicated by internal incon-
sistencies or physical improbabilities revealed by the attempt to use them.
For these reasons we wish to make it clear that the data are only nominally
representative of the several aircraft configurations. In particular,
the manufacturers of the aircraft cannot be held accountable for this
information, nor would they be bound to concur in any conclusions with

respect to their aircraft which might be derived from its usd.
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SECTION IV

RESULTS

The results of this study are sumarized in Tables IV-1 through IV-k.

Tables IV-3 and IV-4 are the S.I. unit equivalents of Tables IV-1 and IV-2,
respectively.

The contents of these tables can be summarized as Ffollows:

TR 1063-2

Linear and angular RMS values of the aircraft motion
due to 1% probability atmospheric turbulence with

and without the effects of a second order washout
filter.

Linear and angular peak values of the aircraft motion
due to a discrete wind shear (1 kt/sec lasting for
10 seconds) with and without the effects of a second

order washout filter.
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TABLE IV-1: LONGITUDINAD RESULIS, U.S. UNITS
a. RM3 Response to Atmospheric Twrbulence (1% Probadility of Exceedance)

- Conflgurabion = AwJSRA-A: AWJSRA-A2 BRO4l-A  BR94l-T  STOLX-A AMST-A
§ o~ ftfsed .253 .ao%; LS : .337: : o282 .229
X0 ~ ft/sect .1366 .0925 .1497 | 0976 .‘mai“ <0940
i~ ftfsec 1.525 1.659 ‘ 1.657 . 1405 1676 1,436
%, ~ Tt/sec L0930  .0772 . 1 .1230 .10 .1oo‘tawﬁ <0786
i . %,y = T 213 ama2 .21 EELILA 261 209 :
f B~ rtfsed? .486 <645 .618 $T66 use2 | .516
B ™ tt/sect +399 o268 i +h66 .673 393 .397
ﬁp ~ gt/sec BT 1.866 1.121 .915 1.213 1.045
Y‘Pwo ~ £t/sec .222 +203 2299 03062 «268 229
hp o~ Tt | .281 25T a0 368 005 .333-
§  ~ deg/sec® .S26 L3300 eS1L 1 1 .BS56 L1367 | 1 230
‘ Beo ~ deg/sec® <516 321 ..8d .828 J221 . .218
§  ~ aeg/sec .213 J1691 .282 40 1170 (1434
S0 = deg/sec 1940 +1337 .224 340 0698 <1044
a o~ deg .207  .1589 .40 o171 .276 . 250 |
5, ~des 1093 . 0806 . 1582 w220 0630 .0776

'ORIGINAL PAGE IS

' : b. TPeak Values Resulting from a 10 Second Ramp in Horizontal Wind.
'OF, POOR QUALITY.

Configuration AWJSRA=AL AWJSRA-AZ BR94L-A  BR94L-T  STOLX-A AMST=-A
%~ ftfsec L .23 was R T LI <423
Xpo ~ i‘i-./seca ~.0236 -+ 0236 40333 ;—.03357 -.0316 ~ -—.0223
3~ ft/sec 5,18 0 5.8 Sel7 5.15 5024 5019 ;
ko £t/sec 0559 .055‘9” .079:'6"" £0645 L0706 ' .0538
X ~ T 611 Lo11 ~ .488 2403 T .eB3 ek
By ~ ftfsec® . -.1699 —1699 -.233 -.270 —.287  =e251
. ftfsec® =.0383 -.0383 ©  -.0595 -.072% -.0881 _-.0510
ﬁp ~ £t/sec? ~ -1.298 ~1.296 —1}«15‘}“'_ 1865 -2.05 -2.03
f}me ft/sec” L0686 <0686 20975 .1186 .1eas 0976
Bpo ~ T8 -.1697 —1697  =.230 - 264 =289 =.255
§ ~ degfsecc L0521 L0521 21356 0909 L0479 .04B4
5 ~ dog/sed? -.0258 -woasa w0733 0Tk -w0274  -.01618
&~ deg/sec } ,-;0559{ -+0539 Zirare -.1u8s =s0778 -.on@
. b, = deg/sec  -.o1s23 -.01523 -.0422 =057 -,oax[‘:« ‘ -.‘ou.i‘n:“
P . 6 ~deg w33t =337 -.576 =803 -.511 -.568.
; Ouo ~ deg S T 0204 .0581 L0702 0366 0318
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TABLE IV-1

(Continued)

&. RMS Response to Atmospheric Turbulence (1% Probability of Excecdance) =

Configuration
~ 1‘tz/sec2
~ £t/ sec?

= ft/see

R Mo M W3
3

wo - Tt/sec

~ 3t

5K

R~ ft/'seca

B
Hl’wo ~ i‘t/seca
R ~

b ft/sec

I;Pwo ~ ft/sec
hpm T

g -~ deg/sec2

~ deg/sec
~ deg/sec
~ deg

~ deg

Configuration
~ £t/ sec®
2
~ ft/sec
~ ft/see
~ ft/sec
-~ £t

-

Chpg rt/sec®

B, ~ ‘f.‘t‘./sec:2
;’me ~ ft/seca
Bpy ~ T

§  ~ deg/ sec®
2
8 o deg/seg—

& o~ deg/se‘c‘

éwn ~ deg/sec

P~ deg
8 ~ deg

Wa

TR 1063-2

~ deg/ sect

~ i‘t/seca

DHC6-A1

« 360

«1856

1.693

21441
«314
.821
64T
1.32¢
.382
«512
1:050
i.ox«
543
446
«753

L] 285

DHC6-AL

«S17
"-0361

5.21

-,0864

«511

.286

-+0685

«1.633

«1160
$277
+296
.1886

“025‘0

‘-s0893

-1.107

s1172

DHCE=A2
272
1255
1.746
<1108
.263
611
«409
1.972
<286
.458
651
.627
352
«286
«525

1874

.

DHCE~AZ

DHCE~T
277
+1578
1.385
. 1236
.229
1.067
«978
1.00%
NS

436

h32
.636

«234

DHCS~T
volo
-4+ 03%90
S.l4
.0698

e 399

L

-.292
'--oas?
-1.812
<1293
-.ar2
<1401

! «1107

|

- 0782

=1.049

+0939

CmeddTT

CV3d0=A
1559
0922
- IY"
(0577

«1263 .,

V.EES
« 249
« 1522
«1504
« 0526

« 0476

CVa30-A
286
~.01354
5406
<0362
.281
-.1684
- 0385
"lqhaé
.oesd
~e1708
~00721
<00340
-~ 01396
&-0035?

-.1188

. 00558

: S "‘-1305

cVHBO-P  C
e 0440
.025%
".333
‘0216

+0360

.41s
o923
.225
.290
.39}
«374
218
.1975 a
.i66:

»1223

b. Peak Value§ Resulting from & 10 Second Ramp in Horizontsl Wind

cVB30-p c
.0826
-.00241 =
e.9ai |
.00849
L0829
.0203
~1.329

V0347 i
: {

.00518

T +.00203

~.01780
« 00277
-+1735

J00422

-

v8b0-C
« 0379
« 0248
«250
«0199
« 0289
+«505
052

C «738
«204
+229
« 720
«702

2345

«211

«1752

VBB0=-C
L0645
001752

2443

- .00656

0646
~.1250
.01565
=1.234

20257

- 1234

-. 00415
001461

~«01510

“001854

-e 1495

. 00332

e

%
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TABLE IV-1" (Continued)

a. RMS Response to Atmospheric Turbulence (14 Probability of Exceedance)

Configuration . BT4T-A1 BT4T=A2 | BT4T-T BT4T~P aTeT-C
x -~ 1.‘t/sec2 ) +1243 +1321 +0833 S0364 .o«j’ao
S;."o ~ i‘{z/sec:2 <0607 +0509 «0350 . 0208 . .oeéo
X ™ ft/sec «907 1.186 +692  ,309 «307
. i, ~ tb/sec +0615 L0461 .0319 «01740 <0209
x,, ~ .1087 J1222 «0758 ,0303 0320
By~ ft/sec? 489 o540 2397 e BRSO
Ry, ~ £t/sec? 408 .333 349 <382 . 324
L f‘p ~ ft/sce .852 1.801 .625 .888 650
5 ',;pm ~ ft/sec .206 254 .1511 219 1643
hp,, ~ 276 428 +1909 w282 <203
§ ~ aeg/sec? ~140 1322 <1707 .243 . 346
: ‘ R, - deg/seca .1320 .1201 «1635 +229 «329
§  ~ deg/sec .0867 .0978 «0912 <1457 $1973
6 ~ deg/sec .0632 10701 0740 1284 <1791
5 ~ deg. S aTie +1945 <1461 +1270 cle7s
; 6, ~aeg 10482 L0588 . L0511 .0852 1129
g )‘{{GXNAI} PA“GX:IY;; b. Peak‘Values Resulting from a ;0 Second Ramp in Horizontal Wind
s POOR QUALILY e ,
Configuration BT4T-a1 BT47-R2 " BT4T-T BT4T-P B747-C
%~ ft/sec? ‘ .266 .266 .1969 <0774 (1141
Ko ~1"c/sec2 - -.01082 -.01082 ~+008%8 ~e0020 ~.00634
‘ x ~ ft/sec 5.07 S.07 » %eT9 2479 | KLY S
;‘ % ~ i‘t;/sec .0301 . 0301 0213 00750 «01232 |
Ko ~ T8 +R66 .266 .1985 0774 ‘ .111‘;3’ ;'
b‘p ~ ft/sec® 23y -.23%  =,261 -.160 «01245
| hpwo ~ ft/secay C 0429 . 0429 L0392 <0211 - =.00351
? by, ~ ft/sec” ,wa.‘n.,k;_;,g ~2.11. -2.45 ~1.567 " <1119
f,pwo~ft/sec2 L0757 ' o757 oy : ;03«7 ~.00396,
hpo—f =237 -.237 . meae2 = 1590 «0ll8s
§  ~ deg/sec® +01896 01896 01457 00548 -+01204
5, ~ deg/sec® ‘ -.00?3:{31 - 00736 -.01021, é-.o_oaae 00916
§  ~ deg/sec 00468 < =,0648  =.0399 . | -.01842 401389
i 8, ~ dcg/sec 00708 . .oo708 .003%6 | 'Jogees 00586
; 8 - deg - 40% -.t.o}qk' -.375 -.’won | +0892
| 00 ~ 208 : .01598 01598 01011 $0045T  -.00817
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a. R Response to Atmospheric

Configurution

x -~ f‘l:/sec2
~ ft/sece
® |~ ft/sec
o ~ ft/sec
~ £t

5&

b s T 1‘tz/se¢:2
Boeo ™ £t/ sec”
ip ~ ft/sec

Yoo~ ftfsec

hpwo"ft

0= deg/sec?'

@
!

deg/sec

D

-~ deg/sec
8 - deg

9 ~ deg

~ deg/ sec”

XB70A-Al
0492
+0318
« 429
.02111
;03i8
2734
2T14
480
«1938
+1753
.430
« 425
«1358
<1258
.1221

.0669

TABIE IV-1 (Continued) ’
purbulence (1% Probobllity of Exceedsnce)

XB70A-A2  XBT0A=CI
.0518 J066T
.0328 .060
+599 .281
.0230 <0336
<0403 <0251
$772 408
.623 .366
1.546 589
.351 C1661
<461 .1ais
<406 L0566
.394 JO51
.1864 | e212
w1697 1949
.1683  .1489
21010 S11TC

XBT0A=C2
+0338
309
L0713

cor96b

01421
.233
»223
«1923
#1135
~0T08
+353
334

209
.1935
«13TT

«1225

b. Peak Values Resulting from a 10 Second, Ramp in Horizontal Wind

Configuration

x0T fi:/sec:2
Xio = ift/seca
%~ ft/sec

*vo ~ ftfsec
Xgo T |

i;p ‘~“i‘t/s‘ec2
%‘* ft/seca
fy,p - 'I‘i;/se::2

.

hpyo ™ i‘t:/sec2
boyo T

B~ aeg/ see”

wo ’
§  ~ deg/sec
5"'0 a deg/sec
¢} "‘dﬁs
Byo ~ 38

TR 1063-2

~ deg/ scyzc2

xB70A-Al
21037
-,00508
3.31
.01125
1025
]

-e ‘69‘

-02i3

~1.661 -

~ .o«is
-.1705
.01203
-. 00587
-.0316
00635

-:s306

.00921

X870A-A2  XBTOA-CK
.1037 -.0256
-.00508 +0026E
3.31 SY1.0L0
.01125 -.00322
f .1025 - 0254
%-.1696 io.osaé o
i .0273 00795
"-x.aag_ -.789
L0445 -~ 01117
-.1708 - 055T
.01203 ~.0218
“«.00587 01528
-.6316 .0235%
.06635 +009ST
-.306 L1363
© .00921 | =000
51

.t
DREY.
%,

B N

X370A-C2

«0 L899 -

-.000698
788
+001617
.018948
-.0391
«00287
- BT4
=, 00469

’;0371

Ci=e00266

0001947

"’90375

001433
e 0403

-.001237
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TABLE IVl

(Concluded)

a. RMS Response to Atmospheric Turbulence (1% Probubility of Exceedance)

Configuration

!

ft/'scc?'

H

~ rt/sec

X, ™~ ft/see

Xoo | TE
“p "‘ﬁ:/se.c2

2
hpio ™ ft/sec

ﬁp ~ ft/sec

.ﬁpwo ~ ft/sec
Bpgo = TE
§ -~ deg/seca

~ deg/ secs

o

wWo
6 ™~ degfsec

o deg/sec

pAGE S "
QOR QUALITY_ | ~ aeg

b.

Confipuration

x ~ £t/ secs

X ~ T/ sect

X~ Tt/sec
x

X ~ Tt/sec

Xyo T T

h, ~ i‘t:/seca

g~ ft/sec2

Bp ~ ft/seca

}.’Pwo"ft/seca? k

hﬁﬂ>~.ft_ <
g -~ deg/secz
- S 2
8,0 deg/sec
6  ~ deg/sec

9.0 ~ deg/sec

8 ~deg

0y ~ do8

TR 1063-2

i‘t/seca

CH53a=41]

.1076

«0338 .

1e126
.0391
«1025
545
<489
+596
237
o246
1.118
1.078
550
463
.706°

#311

CH53A-A2

| +0893
.0252
1.363
.0303
.0859
476
<324 '
1.773
.224
«351
2707
.670
<405
-322
<606

«237

CHS 3A=r
.0786
e 0214
1.551
L0271
<0759
«205
YT
.532
«0953
c 1469
.s12
S
2330
2249
562

+ 1959

CH33A-C

+1189

« 0509

«819

v 06Tl -

«1078,
924

«884

« 306
.290
1.964
1.944
.586
514
+586

293

419=H
‘1471
<0460
" lete3
0568
$1402
<356
.263

«669

+1826

o243

«90
«839
«572
.Q?S
;913

.338

Peek Values Resulting from a 10 Second Ramp in Horizontal Wind

CHS3A-A1
.230
-.01102
4.81
<0294
.228
~.1050
-.01871
-.906
.0328
-.1066
~ +1386
—o0Ti1
-, 1860
-, 0545"
~14369

#0793

CH53A=A2
«230
~a01102

4.81

« 0294

.228
~+1050
-.01871

~.906

.0328
-.1064

1386
-.0721
-.1860
- 40543
+1e369

0793

5o

CHS3A=H
+1836
«400770
‘4061
.0221
.1832
~. 01304
.00251 -
—{lééT
.00373
-.01312
.0969

‘-0“57

-e1377

=+ 0369
=l.102

0554

c453a-¢
247
-.01043
4491
0311
-~ 0522
~.01690
-. 654
0034“
=.0902
.o7ﬁof
;.oa%s
-.13;1'
4,0290
S =,984

«08515

H19=-H

358

-.0225

5.13
<0523
356

-.0367

- -.00598

-271
(01359

L =.0363
.267
«1408
-+ 351

-.1037
-2,15

13534

ﬁ19£
«1739
0616
1.307
0677
.1632
+599
+543
2540
.278
<260
1.780
1.734
« 784
+687.
.876

« 425



TABIE IV-2; IATERAL-DIRECTIONAL RESULIS, U.S. UNLTS

a. RMS Response to Atmospheric ‘J.‘ux‘ﬁulence (1% Probability of Exceedance) !

i j 7 Configuration AWJSRA-A1 AWJSRA-A2 BR941=A. | BR941-T  STOLX-A aMsT-a |
¥, -~ ft/sec’ -.858 -.858 695 - 2,33 -e307  -.266
: Yoo ™ £t/sec - 1268 =.1248 -.0627 -1TT6 1 =.0605 . -.0756
jrp “:ft/sec ’ -5.7t1 ;5.73 4.32 2440 <891 -.862
) puo = T/sec . -.ass% . -.259 .1239 ‘429 <0848 ~. 0874
Yoo = T L -.8eT -.867 <495 2.21 297 .22y
§  ~ deg/sec? -.am: ~-e278 1 -.1238 -.354 -e1777 -e235
§,, ~deg/sec® -lﬁasj 1628 0704 -.231 e1443 .1937
$  ~ deg/sec —o451 ‘-.451:'  a13e erT .20 -.251
§,, ~ deg/sec 1472 er2 0635 P1564 | =.ll28 -.1510
@ ~deg “1.616 | Lr.ev0 .291 1.848 . =.688 -.571
Py et N me1Tes =aa7es ~.0566 -.206 -.1201 ~1s21
¥~ deg/sec® -.456 -.456  =.402 -ele42 «306 -e322
wo ~ deg/sec2 -.1640 -e16640 o245 =.0807 .0821 1130
§ ~ deg/sec ~1.786 ~1.7806 -.870 372 | =1.130 -.8304
Vo ~ deg/sec <1906 .1904 ~.1858 40510 -.1072 -+1333
' v~ aeg -12.88 -12.88 -7.09 3.56 -10.16 ~7.46
¥y, ~ deg -.858 .495 2,33 -.307 -.266 -.251 :

Nobte: RMS },"p and ¥ are for Vg only '

b. Peak Values Resulting from a 10 Second Ramp in Horizontal Wind

Configuration AWJSRA-Al AWJSRA=A2 BR941-A  BR941=-T . STOLX-A AMST=A
¥y ~ ftfsec” | 1.601 “1.103 .681 1.806: «60 T .T4B
oL 2 L ] g v ‘
| Ypyo ~ Tt/sec +610 2404 | " 0374 | sT70 2253 s40T
o A ~"Tt/sec 3.2 2.20 . 1.560 6.83 14018 -~ +89
Youo ™ ft/sec ‘ .823 546 2345 <796 ~.305 « 407
Yoo " TE - 1.489 1.032 ] 574 1.639 +548 .632
o deg/sec2 1.617 1.266 i 1,193  ©  1.948 1.229 "+ . 1.939
"wo ~deg/seca 1,397 ; 1.135 1.134 1.817 l.121 1.784
¢  ~degfsee - 1.651 1012 653 1.226 855 1.269
$, =~ deg/sec .859 <644 +539 S w945 $625 1.005
wo o !
P : . :
9 ~.deg o 2,31 | 1isas 692 1.662 1.139 1405
D~ G08 832 576 .387 o727 4519 .786
yo~ dég/seca 1».46;0 «931 W87 «708 «660 +989 ‘
Cn ” a : [ ' o ) o [ U,
wo. — deg/sec 790! +502 +611 +660 +399 aT37 |
¥~ deg/sec 2,48 1,616 1.102  ( .582 1.135 1.192
Vo ~degfsec . o782 694 539 .283 Co.ate . .e0
v ~deg . S.86 475 2.67 1.206 3.66 2,15
o o~ 1.103 . 581 1.804 B0 .T6B 671
Vo ~ c8 X . . :
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JRIGIN AL PAGE A TABLE IV-2 (Continued)
OF ?OOR QUALITY} a. RM3 Response to Atmospheric Turbulence (1% Probability of Exceedance)” )
A Configuration DHCE-AL DHC6=AR . DHCh=T CVE30=-A CVEB0~p CVBBO=C
' ¥ < ft/set-fi SISy 60 | .89s lelol .52 «708
. oo ™ ft/sec® 567 | .32 ‘ 750 del | 45l .37
¥, T ft/sec 677 .608 1 L7155 1.385 425 503
Youe ™ ft/Séc_ . +395 <306 £ 690 W 703 o322 429
Voo ~ .510 $420 501 o806 2re +320
: §  ~degfse® 5485 4.86 6440 . 4e3e 3039 ., Se22 .
W ""de‘g/seca. ; 5.80 4.82 | 6,30 4.08 .19 4. J
¢  ~ deg/sec 1.876 1.528 2.37 2.8 2.0 3."051
$oo ~ dog/sec 1.794 1,458 2.25 2.20 1.829 2.85
® ~deg 1.083 +904 1.490 2,05 " 1.360 1.921 ‘
Puo  deg +842 .683 1.20 1.580 L.204 1.763 i
¥~ deg/sed” o Er rees3 | 2.7 10183 .aas o722
Vo ~ degfsec® 2.26 1.508 | 2.36 . .956 " RN 662 - -
¢~ degfsee 1.761 1.157 1.80 1.105 . .60 <82
Vil = degfsec 1270 H4n 1.425 .59 508 ce17
¥V Tdeg _ 2.92 2.65 2.56 1.574 573 eez2
Vo ~deB .60 .896 114} . 520 708 .299
Note: RMS \‘_P ang V¥ are for Ve anly
) b. Peak Vahes"Beg?ulting from a 10 Second Ramp in Horizontal Wim _ . . .
Conf guration ' DHCE=AL DHC6=A2 DHCH~T CVBBO-A  CVdBO-P  CVBBO-C |
v, ~ tfsec® || 237 . eaat 267 453 Ce1533 - L1431
i;pwo"ft/sec,a ' ~.0760 -+0760 eli70 .1234 <0685 0754
S'p ~ ft/see B O L% 1.743 . Bess7 2.85 T8 «583
Ypyo = ft/sec ‘ .091;7"]‘: bo.0917 'E-.ua’a -.1523 0559 -e0S7L
Vpo ™ Tt ‘ o e1s0n .1901 !‘ 217 .395 1250 +1030
5~ degfsec® ~.289 ~.289 -.398 1 $377  mek08 . -.646
§,, ~ deg/sec® —.ae}o" -.420 4395 =385 ~375 .73 f
& o~ deg/sec .217% $217 274 =340 —e2ul c431
B ~ deg/sec .1882 elsm2 1 e243 ! +,273 -e237 | -.308
¢~ deg -.1379 -1379 | -.238 .s68 203 -.279
Pyo ~deg o —.oaszl ) -+0861 ' 1606 [ 4,251 .xssg «1984
v "‘jdeg/se{cz ~.756 -.766 676 +269 3 -.1,'|‘sa'e .1-309‘ : 4
Q;"m 2~ deg/se(:a - L ceas -..«25 =332 :-.1,«3; sellod  =,0738 :
v~ degfsec -.aé}s -.896 =80 lewess | =ca33 —artrr
; 1 4 ;
Yo -~ deg/sec =% .‘aaa[L o s232 .. 237 -a1261 .0‘941@; «0635
¥ ~deg: T eTe62 ;-7,.62 N =343 ~1e581 ~1:178 ‘ “ {
Vo ™ d*- | .237 LT 483 -»:‘15'33 o aiear O -.0672 ' "
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) ORIGINAD PAGE 15 _ TABLE IV-2 (Continued) o ‘
” UALITY e '
OF POOR Q 8. RS Response to Atmoépheric Turbylence (14 Probability or Exceedance)
Configuration : BT47-a1 BT47-22 ' H747=-T B747-pP B747-C
¥, ~ft/sec? 761 503 568 c004 503
N o i . .
Fpo ~ ft/sec” .561 «340 ‘a6l 0363 . 437 .
5'p ~ ft/sec 1,181 - 1.171 « 753 «356 0347
T ~ : . 1] . o242 ' e
Ypuo ~ Tt/sec 3zl 214 202 .Eags, | .ian
~ L68% . R g
Fpyo ~ Tt | 48 373 «3560 218 ) *257 l
§  ~ deg/sec? 1.678 1.088 1.552 | 1.378 1,581
~ 1.569 1.017 1.446 1.256 | 1,449
vo — deg/sec , | > .
P~ deg/sec 1.015 | .662 +958 «908 1.039
5~ 805 «518 $759 «915
Pyo ~ deg/sec «80 51 o o770 5
® ~deg 1.053 « 733, +988 o739 . ,780
~ 618 0 586 | ,59)] | +658 i
Puo deg -
¥~ deg/sec? .470 <304 474 621 .60
ae 2 , sys | | <
~ 0325 .203 -325 . 12 . H 33
wo de'g/,sec ) 1 2 ! | *3
Vv ~degfsec «6071 " 435 +607 /7,335 v44]
‘}.'wo ;’*-»d:eg/se.c .286 1786 .287 412,385
Vv~ deg 1.260 1.215 1.175 «565 cel8
-~ +503 568 . 7 L404 2503 .286
Vo ~deg : :

Note: RS :\'rp and ¥ are for Vg only
b. Peak Values Resultidg from a 10 Second Ramp in Horizontal Wind

Configuration B747-a1 B7T47-A2 . B747-T  3747-P @747-¢
¥y ~ £t/sec? .26 Cee26 1 a7, -1483 1190
Fowo ~ﬁ/§e¢2 -e0443 " —,0443, —.03§§7' -.0467 -.0574
Vp ~ ft/sec 3.48 ' 3048 2.06 _ .952 $457
y'-pwo‘*‘-ft‘/sec ‘ -.0879 ' -,0879 0617 -.0450 «049)
| Fpo ~ Tt .418  .e18 .265  +1333 . +0837
; $  ~ deg/sec? #1865 1865 «1547 -.1576 +1762
3, - degfsec® . .1508 «1508 - 1244 «1405 7 ,les5
- $  ~deg/sec - e228 -228 .:89"6 T !11.5-9 - jmelser
$uo ~' deg/sec =+1077 -.1077 '1-‘.b950 l-dﬁOST 1265 ‘
® . ~deg RUTT RN _+588  ,390 1550 1507
Vo~ deg '  =.1020 '-.illoab -.0923 -el001 -.1002 |
¥ ~deg/sec® ~+1496 -.1495 ?-.1350 -eilse -;1:133 R
ﬁ?wol ~ deg/sec> ' +0563 .ci;ss; ©.0509 .0;812 .02103 '
Ty~ deg/sec : : ~e 433" ; 7;«33 =407 a.232 ~ei706 :
boo ™ deg/sec | -.oes?., -.0657 —.o;s.;vs_q o072 <0643
v '~ leg L case . s -3.20 =l.641 =1,153
Voo ~ deR .ags L e274 +1483  e1190 -.0562
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TABLE IV-2 (Continued)

E'
@

. ‘gn'FAfﬂa‘s . )
ﬂm i . a. R Response to Atmospheric Turbulence (1% EProbability of Exceedance)
'OF, POOR QU Conti guration | XB70a-al  XB70A-A2  XBT0A-Cl  X3704=C2
¥ o~ ft/sec? 2.8¢6 l.821 493 «233
S"pm,jft/ﬁece ! 2.47 Cles2e | .367 .214, . |
irpf “'"rt/‘sec 2.21 1.683 | -564 «129% .j
Fpyo ~ Tt/sec 1.677 1,053 293 .0991
¥po ~ It 1,462 1.019 $342 .095? N 1
‘ s -~ deg/seca 6.10 3.86 2.28 «509 .1'
3o ~ deg/sec? 5.77 3.66 2418 ~e62 |
f $  ~ deg/sec 3.49 2.18 1.192 .318
| B o ~ deg/sec .16 1,942 1,043 $244
® ~deg : 2.65 1.808 .985 .296
P ~ deg ) 2.09 1.306 .686 .218 i
¥~ deg/sec? 1.522 <931 .222 2268 |
Voo ™ deg/sec? 1.388 <840 .20 .aoe% |
¥~ Cegfsec 1.052- 680 .1816 266
-.‘I’wo ~ deg/sec 801 .sas .1080 .1786
¥ ~deg <969 843 .306 .243
.\;:wo ~ deg 1.8l ¢ .49 L2313 . e1735

Note: RMS 3,"p and § are for A only

b. Peak Values Resulting‘frotq a 10 Second Ramp in Horizontal Wind~

. N | : ;
Con_f:l.g‘lmation X8T0A=-a1 XBT70A~A2 XBT70A-Cl XBTOA=C2
§p ~ rt/sec? ' .569 569 .212 +0334
e [- R P
~ i 237 .237 ~.0649 02
ypwo ft/sec | . 3 ~ . o D 06‘\
5, ~ftfsec ! 3.72 372 -804 .216
Ipyo = ft/sec -. 244 - - 244 «0323 =e0210 .
Yoo~ 473 .a73 1770 L0302
$  ~ degfsec® <489 489 -.238 -.0658 ;
bid 2 . : - 3
~ c454 454 .237 049 :
o deg/sec ‘ . e 7 :
r;, -~ deg/sec A L =e 33 -2433 L «219 : ~e 0698 i
o ~ deg/sec 327 .327 -.1679 «0460 -
® .. aeg‘ ey w156 J756 " .«@s , .66{5?4 - ' a
o, ~dg | 250 250 13w -.foaén
¥~ deg/sec? .12869 : .1?59  =.0515 .0558
! .o - 2 " . e . ‘~ . . - .
‘ -~ , -s1343 ~.1343 ~.0205 - ~ ,
} . d?g(sec T P 4 v - «0al0 :
i‘ ¥~ deg/sec -.286 -.286. =-.1562 ~.0724
i, ~ deg/sec o =e1022  =,1022 01938 ~+0394
v ~dg S =R2.29  -2.29 =1.1640 <.450
: : S .569 oL21e « 0334 0465 - T L SRR
: Yyio " deg S i
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TABIE IV-2 (Concluded)

z 0\;‘ ?QOR a. RM3 Response to Atmospheric Turbulence (1% Probabllity of Exceedance)
Configuration CH53A-A1  CHS3IA=-A2  CHS3A=H CH33A=C H19=H H19-C
! ¥ o~ ft/sec® | 652 491 524 Lee22 «960 1.329
Yoo~ £t/sec” 427 .322 229 1.232 583 1.165
i'p ~ ft/sec .963 859 1.735 1.286 3434 1,155
i'p,g ~ ft/sec 380 .278 .228' 847 A o715
Ypgo ~ Tt 499 «375 474 729 «T69 654
§  ~ deg/sec® 3.7 2.51 1,776 B.22  4.33 12.08
wo "'deg/scca 3.05 2.43 1.710 7.95 4420 11.%2
$  ~ deg/sec 1.533 1.156 | +878 4.01 2.03 4e53
Pyo ~ deg/sec 1.356 1.033 <739 3.78 l.807 4436
P  ~deg 1.257 s944 1.078 2.48 1.827 2.61
Po ~ deg .883 .651 494 2.20 1.137 2.16
v “'deg/seca 1,363 .783 +549 2.29 1.489 3.92 ﬂ
;"‘,o ~ deg/sec? 1.028 585 214 2014, 1.213 3.74 Z1
¥~ deg/sec 1.511 .909! 1.665 1.409 ‘ 1.857 2.21
'\fg’,o ~ deg/sec .871 +499 .251 Ty 842 1.886
¥ T deg 3.33 2,98 10.99 1,410 7.33 2.90
Voo ~deg 2491 +524 1.022 +960 1,329 1.216
. Note: RMS irp and’q‘r are for Vg only
b. .iPeak Values Resulting from a 10 Second Ramp in Horizontal Wind
Configuration CH53A-A1} CHsaA-Aé' SCH53A—H. , jCHSSA-C H19=H H19-C
ip ~ ft/sece 316 +316 515 1,423 1.1;1 [.lmé
Voo ™ ft/sec?. - 0677 -+ 0677 01932 L1617 -+307 -.218
‘;'rﬁ ~ f/sec 2.49 1 2.49 483 2,75 8.95 a.s?
oo ~ ft/sec -.1115 - 15‘ _  =.0953. -.1602 -.4;25 +1931
Yoo ~ Tt . 297 «297 517 330 1.004 ’ .30-.:3
§  ~ deg/sec® .272 .272 +304 +822 -1.429 -l.126
; 4 ~ degfsec® -.282 -.282: - -.238 -s76  -1.206 ~1.10
$  ~ deg/sec -.282 -.282 ~.433 518 1.3664 .76
P ~ deg/sec -206 <206 - L1536 o33 .'7911 -.6%1
o | ;'"dég» .55,1_3, «513 1,142 .627 2419 «733
o ~ dog ' | .1'708 .1‘708‘ 1705 '29." -.524 “,387
Voo~ deg/sec? .609. +609 . .929 .aail 1.675 ~1.069
 ""'° ~ deg/s‘egﬁa‘ +360 360 Fe.323 -.gt:a« 1‘.6{36 .732
Vo~ deg/siec : ~1.106 -l.106 =4,03 -.‘qzsa +3.06 =1400
| Uy = deg/sec .309 .309 e11 --’13'!18 -1 | -.366.
¥~ dey -8.66 -8.66 ~31.8 -3.32 ~18.92 '+1.és
Vo ~deg «316 <515 .aga : ,1‘.12'1 o848 -e%30
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L 'PIGE 18 TABIE IV-3; IONGITUDINAL RESULTS, S.I. UNITS
: OmeQ UALﬁY‘ a. RMS Response to Atmospheric Turbulence (1% Probability of Exceedance)
5} ?OOR Configuration AWJSRA=A1 AWJUSRA=A2 BRY4]l=A BR941~-T STOLX=4 AMST=a’
X -~ m/sec2 .829 +666 1.035 «T778 924 s 752
oo ~ m/sec® c648 «303 «491. . 320 . 358 .311
£~ mfsec 5.0 S.44 Se44 4,61 5.50 4471
iwo ~ m/sec +305 «253 <404 e328 «331 « 2568
X ~m .70 +595 91« o712 853, «687 ‘;
B, ~ m/sec? 1.596 1.459 2.03 2.51 1.844 1.693 *
Bipg ~ B/sec? 1.309 .879 1,530 2.21 1.290 1.302
fxp ~ m/sec 2.63 5,12 3.66 3.0 3.98 3,43
ﬁPwo ~ m/sec . 729 .56‘;5 +980 l.121 879 «752 ;
by~ @ .921 1.172 1,345 1.207 1.330 1.093 :
§  ~ deg/sec? .526 330 511 854 1367 230 : i
0o ™ deg/sec2 2516 .321 -488 .828 1221 «218
8  ~ deg/sec .213 L1491 282 a0 . ‘1170 1434
6o ~ deg/sec <1960 <1337 .224 «340 0698 «1044 ;
8  ~deg .207 .1589 .40 477 .270 290
ewo‘ ~ dag <1093 .0805 .1582 .220 0630 <0776 :
b. Peak Values Resulting fz:om a 10 Second Ramp in Horizontal Wind ,
Configuration AWJSRA=Al  AWJSRA-A2 BR941-A BR941~T STOLX~A AMST=2
£ ~nfsec® 1.386 1.386 1.633 1.365 l.623 1.388 7{
i:'wo --m/sec2 - 0774 ~.0774 ;-.1092 -.1102 ~e1036 -«0733 _
x ~z_n/sec 16.89 16.89 16,96 16,88 17.18 17.01 ;
.o ™ m/sec +1834 1834 ‘ 261 .212 $232 »1765
X,y ~m 1.347 1.347 1.601 1,322 1.584 1.358
B, o~ n/sec? ~+558 <558 -.764 -.885 ~e940 -eB823
Boyo ~ m/sec® | -.1256 ~+1256 -.1952 -.238 ~e223 -.1673 :
ﬁp ~ mfsec -4.25 -4,25 -4.86  =6.12  =6.72 -6.66 |
ﬁPwo ~ m/sec .225 .225 «320 : +389 402 +320
bpyo ~ 0 -4557 -.557 - 754 | =e867 | =9t -.838
§  ~ degfsec® .0521 0521 1354 ; <0909 L0479 04654
8o deg/sec” -.oasi"s -.0258 .0733 .‘o{na -.0274 -.01618
8  ~ deg/sec ~.0539. ~.0539 -e1372 ~+14398 -.05778 -.0712 -
6, ~ deg/sec ~.01523 ~.01523  -.0622 L.osu -.0213 =.01411
8 . ~ deg ~.337 -4337 L =576 ~. 803 -.511 ~e568
' 6,0 ~ deg '.oaaa «024% .6581 «0702 ;0356 .0318
TR 1063=2 58




..

X

Qa

wo

tH

L1

wo

5

9

OHO

~ m/sec2
~ m/sec2
*3nvsec.
~ nfsec
~n

~ m/sec2
~ }n/sec2
~ mfsec

~ m/sec
~m

~ deg/sec2
~ deg/sec2
~ deg/sec
~ deg/sec

~ deg

- deg

R Hac L i At e i S G

DHCH~AL
1.193

«609

434
1.255
1.679
1.050
1.014
.543
<446
. 753

.285

CORTTERTEEEEE S A T ARy e

TABLE IV-3. (Continued)

DHC6~A2
«893

0412

«352
«286
«525

«1374

DHC6-T
«908

«518

1.458
1.430
1.032
.995
+514
-432
+636

«284

CvBd0~-A
«512

«302

.739
.816
.1522
1504
.0526
$ 0476
+0575

« 0248

a. RMS Response to Atmospheric Turbulence (1% Probabllity of Exceedance)

@18 POOR Qmation

Cvyy3d0-~-p
e lu4s
00843
1.091
.0705
.1}82

P leb94

ls361

374
218
«1978
+ 1665

«1223

b. Peak Values Resulting from a 10 Second Ramp in HorizontalWind

Configuration

~ m/sec2
o~ m/sec2
~ m/sec
~ Q/sec
~m

~ m/sec2
~ m/sec2
~ m/sec
~ m/sec
~m

deg/seca

L4

~ deg/sec2
~ deg/sec

~ deg/sec

.~ deg

~ deg

.

TR 1063-2

DHCB~A1
1.697

-.1185
17.09
-.283
1.677

«938

-5.36
f381

+ 309
«296
i1806
-.254
-, 0893
S -1.107

1172

DHCE-A2
1.697
-.1185
17.09
~.283
1.677
.938
-.225
~5.36
+381
5909
.296
.1886
-.254
-.0893
-1.107

ell72

29

oHCe~-T

1356

-.1278

16.88

«229

Cvsa0-a
+932
~ 0444

16+59

4,69

«213
-a560
‘.00721
«00340
=+01396
~,00357
~.1188

«00558

CVas80~pP
«2T1
~e00792-,

9.57

~4436

«1072
‘ -;;66
«003518
~e00203
~e01780
«00277
»-.{735

«Q0422

Cvas0-C
el 242
«0Bl14
.819‘
« 0654
0947
1.656‘

l.“ea

e TS50
«720
«702
+345
«328
211

1752

CVBB0=C
.212
~.00575

" 1.97
.0215
.212
410

L0514
-4.05
«0443
~4s405

~.00415

«001461

-«01510

«001854 '

-e1495

«00332

S
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ORIGINAL
oF POOR Q

PAGE S
UAL‘N a.

Configuration
2

I3

X~ mfsec

Koo ™ xri/sec2

~ m/sec

e
?

%, ~mfsec

K x -~ m

. 2
B~
iy n/sec

pro "_m/exec2
f’p ~ nfsec
EPwo ~ mfsec
Bpyo ™2
g~ d.eg/sec2

I

wo
6  ~ degfsec

~ deg/ sec?

wo T deg/sec

2] ~ deg

ewo ~ deg

R N R R e AR

B

TABLE IV-3

{Continued)

RMG Response tc Atmospheric Turbulence (1% Probability of Exceednnce)

BT47-A1
«408

(199

2,98
+1360
$357
1,604
1.330
2.79
o677
906
«140
+1320
+0867
. 0632
1714

.0482

8747~A2
04323

$15670

401
1.771
1.092
5.51
.832
1.406
.1322
.1201
.0978
.0701
¢1945

«0568

B747-T
273
e1147
a.a?é
.10##
«269

1.302

1.1645

froo

2,05

c496 |
«626

s 1707
.1?3?
.091;
«0740
+1461

« 0511

B747~P
21193
0672
1.016
«0571
$ 0992
1,550
1.256
2.91
. 718
.924
w243
.229
“1457
« 1284
.1270

« 0852

3747-C
s1410
«035]1
1.009

06834

«667
+346
329
#1973

17391

«la7s

oll?B

b. Peak Values Resulting from a 10 Second Ramp in Horizontal Wind

Cornfiguration -

b

~ m/sec2
- ""m/seca
~ m/sec

w/sec

L

wo

%

e
4

~n
~ m/sec2

. 2
fpgg ™ /sce

"fn tN

)

ﬁp ~ mfsec

By ~ wlace
,tho Ta

§  ~deg/ sec®

g~ deg/sec2
8 .~ deg/siec
9. ~ degfsec
0 . *' deg

BWQ ~ deg

v
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B747-a1
.872
~-.0345
16463
.0988
BT
-.769
.1405
-6.91
s248
-eT79
.oxéés
5,00736 ‘
~.06448
.00708
-~ 404

+01598

B747-A2

.872 | |

=+ 0345

16.63

0988

.874
-e769
L1408
-6,91
J2hs
~.779
01896
-.00736
-+ 0648
.od%oa
k04

«01598

60

B747-T
. .646
—.oa7é
15.7ﬂ

«0698

«651 |

~eB56
.1288
~8.03
.235
~.859
.§1«57
-.01021
-.0399
.00356 .
-.315,

«01011 -,

"~ «00457

a747-pP

254

1

9.16
.0259
.254
-.525
40693
-571«,
.1i3e:
-.322
$00548

- 002;"26

Pos.01882

«00223

=e1801

3

« 00658

BT47-C

= 0209

11.35 "

L0411

.365

£0408
~.01152

«367

=.01298

.0388
~.01204
.00916"
.013@9‘
.oosga

«0892

-s00617

ot i




TABLE IV-3 (Continued)

.y PAGE 1S
bﬂ?m?Qﬁ,AmY a. RMS Response to Atmospheric Turbulence (1% Probability of Ezccedance)
oF pOO Configuration XB70A-A1  XBT0A-A2 = XH70A=Cl xBr0a-ca
£ ~wfsec® (615 70 212 e1110
. o ~ m/sec? .1044 ot «1968 «1015
2 *nfsec 1.408 1.966 921 234
‘ £~ wm/sec . $0692 «0754 0w c 0646
X, ~m «1260 $1324 . 0325 0466 .
iip ~ m/sec® 2,41 2.53 1.340 ,763 )
pro "'_m/seca 3.36 2404 1.20 «731
ﬁp ~ n/fsec 1.576 5,07 1.933 +631
‘i]Pwo ~ mfsec .636 1.151 «545 372
hy  ~m .575 1.514 «606 .232
§  ~ deg/se02 « 430 2406 464 .355'?7
800 ~ deg/sece $425 +394 451 334
8§ - degfsec ~ .1358 | J8s4 L212 . <209
8., ~ deg/sec .1258 .1697 (1949 1935
8 -~ deg .1221 +1683 «1489 «1377
8, ~ deg <0669 21010 J1170 1225

b. Peak Values Resulting from a 10 Second Ramp in Horizontal Wind

Configuration ‘ XBTOA=Al ~ XB70A-A2  XB70A~Cl . X3704-C2
X~ m/sec® ' «340 . 340 ~.0839 «0623
'-‘w ~ m/seea ) -.,01668 -+ 01668 00857 ~-.00229 )
X - ~m/sec . 10,88 10.88 -3.31 2.58
.~ m/sec - L0389 L0369 =.01055  ,00530
: X, ~m «336 »336 ~.0834 0623
K, -~ n/sec? -.556 ~.556 -.1922 -.1282
bzpwo‘*m/seez .oeés D .0396 L0261 +00942
f.xp ~ m/sec -s._:yée’..”» -5.38 | . ~2.59 -2.87
By o~ m/sec 1463 1463 ~e0386  -,01538
bp,, ~m -.859 -.5559 . ~.1826 ~.1218
g .~ deg/séts‘3 ' .oxao;fa - ».oxaoa'k ' ‘-.oaxa ' 4.q,oass
8o -~ deg/sec2 -.'oost;ev* -.00887 | +01528 2001947
8~ deg/sec ' -.0318 -+ 0316 0235~ 00375
8, =~ deg/sec . .0083s _l.oo'sas_ . .00957 +001433
8 .f;!deg ‘. =.308 " =.308 «1349 -.0403
B, ~ deg i .00921 L0092l -.0100  -.001237
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IGINAL 7 TABLE IV

P ORWINAL PAGE W

A v N QU ALITW: R\ Response to Atmospheric Twrbulence (1% Probability of Exceedance)
Configwration CHS3A-Al  CHS3A-A2  CHS3A-H CHS34=C H19=H  H19-C
£~ n/sec® +353 293 .258 390 483 570
. Koo ~ m/sec® «1108 <0820 20703  .1670 . 1508 202
1 ~mfsec 3.69 4401 $.09 2.69 6405 4,29
X0 " m/sec .1282 «0999 « 0839 . e 1548 e1862 .222
‘ X, ~m ' 336 .282 <249 . 354 <460 535
B, ~m/sec® 1.789 1.561 673 3,04 1.169 1,965
Bipo ~ m/sec? 1,604 1063 Ty 290 RIS 1.781
B, ~mfsec 1.954 5,62 14748 1.858 249 1,773
Bip,, ™ 1/see 779 736 313 1.004  .599 ~en
hyo ~ @ 806 1.153 482 9510 1 L7199 <852
§  ~ deg/sec® 1.118 .707 .512 1.964 90 1.780
B, = deg/sec® 1.078 670 .4T6 1.944 .839 1.734
g 8~ deg/sec 550 w08 330 ~ .s86 572 JT84
j éwo ~ deg/sec «463 .322 . 249 514 «435 4687
8 ~deg .706 .606 .562 586 913 .87%
8o ~ deg +311 <237 21959 .2934 " «338 ' +425
Y, Pe:ik Values Resulting from a 10 Second Ramp in Herdzontal Wind
Configuration CHE3a-2a1 CH53A-AR CHE3A-H c&saa-c H19=H L Hng-¢
H ¥ ~nfse® <756 756 602 810 1.174 lel12 .
! R ~mfse® -.0362 -.0362 -.0252 —032  -o73s -.0708
X~ m/sec L 15.78 15,78 14.68 16409 ¢ 16,33 ~ 16.78
! ' Ry = mfsec <0964 . 0964 0726 L1019 JAT16 1582
' X, ~m ; 746 746 801 803 1.166 1,088
‘ K, ~ m/sec” =368 w345 -.0428 2,303 ~.1204 ~.254
Bowo ™ m/sec® ~.0614 ~. 0614 +00953 - 0554 -.oxésa —'.059‘[5” |
fxp ~ m/sec -2.97 =2497 : -‘.alos -2.1% -.859 Loreletdd
ﬁmdu,ni/sec <1077 av07r Lo1R2e o <1128 nasg[ e1090
tho ~m ‘ -.349 -e349 ~s0431 ! —-.296 -..119;0 ‘ g ~e244
F o~ degfsec® +1386 #1386 «0969 | o770 267 218
8o ~ dog/sec? -+0711 - 0711 --°‘9=‘§7M | ‘sbate | 1408 | !-.1372
8~ deg/sec . =s1860 = 1860 ~.1377 -Js«a‘_r =381 ~an1
8, ~degfsee  =.0845 - 0545 -.0369  -.0290 =e1037  -.0904 :
’6, ""‘deg : o =1.369 ~1.369 mle102 . <.584 -a;xs  ~l.528°
8,0 ™ dog «0793 0793 20554 0515 .153% L1218
TR 10632 o - G




‘ : ’ TABLE Ik, IATERAL-DIRECTIONAT RESULTS » S.I. UNITS

OEIGINKI! PAGE B 8. RMS Response to Atmospheric Twrbulence (1% Probability of Exccedance) ‘
e R Qﬂm'ation AWJUSRA=AL  AWJUSRA=AR BRY41=A BRY4]~T STOLX=-A AMST=4
OF POO ' ' ‘

. g2 o o -
e~ /s .1859 (1232 <1139 .235 <0771 c1241
Bwo Im/..ec 1 1
ip ~ m/sec «920 «698 2475 2.08 310 . L2172
) Ypuo ~ misee | .251 <1663 <1050 242 . L09zs (1242
~ ‘454 314 (1748, .50 | 1889 1927
Yogo — S - ‘
§ ~ degfsec® 1617 1,266 1.193 1,948 1.229 1.939 .
H : . 1
: H ! ! .

§  ~ deg/sec? 1,397 1 1,135 | 1,134 1.817 l.121 17684 |
WO i | i " . |
$§  ~ deg/sec 1.450:0 | 1,012 653 1.225 +855 1.269
¢~ degfsec 859 -1 _e4q +539 W45 ka5 1.005

WO ) E \
P~ deg 2,31 1,585 +692 1,662 1.139 1,405
o ~ dog .832 «S76 .387 o727 519 L7es
v oo~ deg/seca 1.460 931 871 . «708 .660‘_ L « 989
V.~ deg/sec? 790 .502 611 . .860 ° ,399 137
wWO \
¥~ deg/sec 2.48 1.616 1.102 552 1.135 1.192
V.~ degfsec - 782 c494 +539 +283 378 60
wO . .
v~ deg 5,84 4,75 2.67 1.204 3.66 2,75
Vo e +336 4208 +550 «18R9 228 8T

oNote: RS S'p and ¥ ave for Ve only

b. Feak Values Resulting from a 10 Second Ramp in Horiszontal Wind

Configuration = - AWJSRA=A1 Aw,JsR'A-'Ae ;aR*a-'.lQ-n 'BR‘?QI—T STOLX=-A AMSf-‘-E'A
Sfp ”n}/seca . =.262 -v262 +1509 «710 =.0935 - 0811
Sr'pwo~m/see2 - -+0380 -.0380 -.oxéxa'g j-.osg . =.01B44 ;.0231
Yy T mfsec ~l.763 . -1.763 - 1,318 ! 7.31 .27  -.263
‘ Fpus ~ m/sec -.0789 © | -, 0789 0378 ' .1309  .o2s9 -, 0266 ,
Yoo " 1 -.258 =+258 1508 | ,e93 -.0905 -.05698 |
g~ deg/sec2 ~e 276 " -.afs | =elR35 | =e354% :-.177"‘( l =238
§,, ~ degfsec® 1625 - eas 0704 =231 (1463 L1937
$  ~ degfsec -.451 I =,451 | .13:.;6 aT7 | 20 - =.25]
Pyo ~ deg/sec ‘ o7z o aere «0635 i <1544 =a1126 =.1510
P T~ deg ’f;l.a,x;o =1.410 +291 ' 1.848 -.688 -.'5715‘ i
Pwo ~ dekg | -.;17:@!9 |   -.{7«§” =+ 0566 | —.eozg ;-.,1'201;’7,. -.15215 K
v -~ dcg/seca ~.456 ~ =e456 —.ao? melde2 #3064 -e3223 “~
V. '~‘deg/see2_ ;.166;0 ‘ '_.1.5:.? S .245° -'.0807? -0%'3?7‘1 .uaoi ;
¥ ~ deg/sec -1.78?‘, o -1.751; L e 870 «372 -'x.lao,;;' S =834 i
. i : B . ! ! {
Ve ~ dog/sec 1904 1906 - 1858 0910 -a1072 -+1333
v o~deg ~12.648 ~12.88  ~7.09 354 ~l10.16 =746 -
‘ qu,‘_f' deg D “--26?-’\ el e B0Y TEO 0 -00938 =081 ~u2s)

TR 1063-2 &3
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< 6.
§

Conflpguration
2

'S:p -~ mfsec

S’;Pwo ~ m/see

~ m/sec

2

—

o — W/sec

Yoo B

g o~ deg/seca

§ ~ Qeg/sec?
~ deg/sec

¢
o - deg/sec

~ deg
~ deg
¥~ aeg/sec?
~ deg/sec?
¥~ deg/sec
~ deg/sec

~ deg

Note: RMS ¥ and ¥ are for Ve only

P

Configuration
yp -~ m/sec?
.o o
Ypyo ~ m/sac”
¥ ~ m/sec
Ypyo ~ W/sec

Yoo T W

oo~ de*:g/sec:2
3

o ﬁeg/seca

=

~ deg/sec
~ Qeg/sec
o deg

~ deg

2]

WO

R

wo -

<.

~ deg/sec

=

o . Y oo N
Yo T deg/sec

¢ ~deg

¥

WO —’dng

TR 106-%2

~ deg/seca
~ deg/sec?

DHC6=AL
«231
1727
206

<1203

<1824

DHCE~A1L

07217

“00232

+531

0279

\0579
-.289
~420

217

TABIE IV-h (Continued)

STIEE

=s1379

-,0861

‘0766

-1

-.896
232
‘7-&2

0721

= 1379

' -, 0861

DHC6-A2
1828
.13i6
#1853
0932
.leﬁl
4.8%
4483

1.538

lea53

904

1.508
1187
e B4
2.6%

273

DHG6-AR

0721

-« (1232
.531
.0279
40579

-;2&9

"--“20

1T

s8pz

=a 766
7342“

=3 B898
e232
-T7.62
. 0813

G

DHCo=T

«273

6440
6.30
2437
2.2%

l.h90

OHC&-T

«0813

‘.0356;

514
‘003“5

0662

=¢338 .

-.398
-3 O
gaas
~4238
« 1506
« T8

=,382

;‘0367‘ 

[
+23T7
~5s 13

«1380

’
'J ! - 3%0

TvEdo=-a

LY

YT
‘o214

e 245

11580

1183

$950 "

‘14105
+ 759
FeS74

1397

CVBB0-A
' .1380
0378
AT
s 00b4
1204
WaTT

“936%

i

~.ai3““

+«568

-1}

269

=y 1431
4.«2«

=el361

-3,83

«0467

Fow

Qﬂh““ 4. RM3 Response to Atmospheric Twrbulence (14 Probab‘llit;; of Exceedance)

CVago-p
o 1997

1374

b, . Peak Values Resulting fyom a 10 Se¢cond Remp in Horizonkel Wind

T ovesoap

‘0467

i

L0209

243
01704
« 0381
=-»408

«375

e

'0337

0283

#1658

‘-.1535_Af:

=allle
-e233
«094)

~1.541

s 0438

.

o =ed08.

CVHEO=C

2156

o 1502

«153%
« 1309

0976

5,22 ¢

4094

cvasg-¢

0935

.0241,

ATTS

'

=e01742.
e

l
.031%
-.6%%
473

. i
el

2719
i

« 1944

1309

‘0073
)
- LTI
0635
~l.178

-.0@?2
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pAGE B

P:l Qu @JQ{T R

a.
Configuration
S"p ~ m/sec®
Yoo - m/sec’
¥, " mfsec
Ypwo ~ m/sec
o ~ ™
e o~ deg/seca
~ deg/sec?
§ -~ deg/sec
by ™ deg/sec
@ ™~ deg
Q ~ deg
vV -~ de:g/s‘ec2
~ deg/sec2
¥~ deg/sec
~ deg/sec
v~ aeg

Vo T~ deg

TABLE IV-%

(Continued)

RMS Response to Atmospheric Turbulenee ( 1% Probability of Exceedance)

BT47~-21
226

«1710

1.569
1.015
»805
1,053
«618
5676
»325
607

« 284

Wote: RS j}"p and ¢ ave Lor \'8 only

BT47-A2
«1532
+1035
357
10653
21137
1.088
1.017

662
.518
.733

b0
2304

«203

<1786
1.215

+1730

B8T47-T
«1730
+ 1345
«230
«0T736
«1098
1.552

lebdo

2074
+3235
607
«287
1175

.1230

BTeT=P
« 1230
«1045
«1080
<0686
« 0664
1.378
1.254
« 908
«T70
«T39
-591
«521%
512"
« 5335
H12
« 563

« £33

B747=-C
«1534
«1333
« 1181

0966

b.  Feak Values Resuliting from 4 10 Second Ramp. in Horizontal Wind

Configuration
i:p ~w/ sec®
Pyo  W/sec

o~ n/see
Fpyo = wsee

P~
¥ =~ cleg/sec2

awo ~ deg/seca
e~ deg/sec

o

~ deg/sec
~ deg
.~ deg

~ deg/sec

(o~ deg/sec’

.

. .
Yo = dog/sce

¥~ deg
‘wwo ~ deg -

TR 1063-2

2

.- Hdeg/,seca ‘

BT47=-A1 .
#1297

-+ 01351
l1.062

-.0288

—.10?7
488
-a1020
—a1496
+0563
-.433
“. 0657
=3.51

e 1297

BT47-A2
+1297

=+01351
1.062

<2 0268

«1274

+1885

L1808

228

~e1077 |

. =e1020

=elt9n

. 056'3

‘0“3?

‘9063%
=3.51

+0837

BT4T=T
«0837

“+01087

628
.01881
0808
L1547
<1294
+1894
- 0950

+390

=e 0923

-.1350

+0509
- 407
-.0558
=3.20

s 0452

T

3747-P

» 0452

- 01478

.290

w5 013T3

s0406

l=u15786

-« 1405

=e 1459

=e 1067

3!850

“-IOOLHﬁ

~«.1184%

0812

‘0233»»

-a0729
"1.441

.0363

BI&T=C

«0383

- D ET49

y139ﬁ

01435

«0255
-1762

C 1685

‘ql““7

1265
 .;5071
~v1002
~e1133
L 20703
~e I T0B

.+ 0543
<1152

406852

i
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OF ¥ as  RMS Response to Atnospheric Twrbwlence (14 Probability of Exceedance)

Configuration XB704-A1l  XR70A-A2  XB70a-C) XBTOA~C2

‘ SFp ~ w/sec® +885 «55% 1518 <0710
iipwo ""m/sece 752 465 J1118 «065]
S'p ~ n/sec .673 «513 $1720 L0395
Ipyo ~ W/sec . 511 <321 0892 0302
Yo ~ m 440 «310 «l1041l 0290 “
§ o~ deg/sec:2 .10 ' 3.86 'e.aa «309 v
o ~ deg/sec® S.77 3.66 2018 L4062
§  ~ deg/sec 3.49 2,18 1192 | .318 ,
Pyo ~ deg/sec 314 109642 1,043 s244
P ~deg 2.65 1.808 .985 +296
cpwo ~ deg 2.09 1.304 + 686 +218
v o~ deg/s‘ec‘? l1.522 «931 222 .268
Vo ~ den/sec? 1.388 840 .20 - 0208
¥~ deg/sec 1.052 680 .1816 ‘246
Vo ~ deg/sec .891 .548 <1080 <1786
¥~ deg 969 .843 .306 .243
Yo ~deg . 555§ 1518 L0710 + 1735 '
Note: RS j‘rp and ¥ are for vy only

Do Peak Values Resulting from a 10 Second Ramp in Horizontal Wind

Configuration . XBToA-AL XBT70A-A2 XBT0A-C) X370a~-C2 )
¥p ~mise® 1736 1738 R0845  Lol019
Yo ™ m/sec? <0721 <0721 T <J01977 00629
f‘ ¥y "~ om/sec ~ 14135 1.135  © ,245  _gess
Foge ~ W/sec -.0742 L 0742 .0'2,51; ~.00539
Yoy ~ B ‘ ledz ‘1442 0540 ' L0py20
§  ~ deg/sec’ 485 <489 -.238 =2 0658
wo ~ deg/sec2 _ w456 0 48y $237 .0«597 |
$ =~ deg/sec Te433 0 -e33 0 La15 LT
P, ~dogfsec .327 .327 -1879 L0460
| ® ~deg 186 L as6 405 L0653 / SR i
; %o ~deg ‘250 -2 O e1344 L . g PR ¥
‘ ¥~ aeg/sec® 1865 | 1ggs5. me0585  Lossy -
! * . E
| ¥ T~ deg/sec? -.1343 -s1343 -.0205 0410
¥~ deg/sec B L ER =076
‘I’wo« ~ deg/sec . sz ~.1022 01933 =+0394
¥~ adeg ~2.29 =2.29 <1.140 ~.450
Vo ~deg | ‘1738  +0845  Lo1019 0465
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TABLE IV-4 (Coéneluded)

a. RMS Response tc Atmospheric Twrbulence (1% Probability of Exceedance)

@% Conflguration ‘ CHS3a=-a1) CHS3A-AR CHS53A~-H cH53Aa-C H19-H
Sf'p ~ m/sec® .1987 .1496 1598 «433 .293
) Ypyo ~ m/sec? (1302 . 0980 L0699 «376 $1773
S'p ~ m/sec «293 ‘262 +529 392 1.018
Tpwo ~ Msec | «1157 .0846 « 0696 " .258 +1505
Ypyo ~ B .1520 1143 L1443 | .222 «234
5~ deg/sec:2 3.17 2.51 1.774 8.22 4e33
"wo ~.deg/sec? 3.05 2.43 1.710 . Te98 4420
¢  ~ deg/sec 1.533 1.156 .378 4,01 2.03
by ~ deg/sec 1.354 1.033 v.739 3.7s 1.807
® ~ deg 1,257 2944 1.078 2.48 1.827
P, ~ deg ’ .883 651 <494 2.20 1.137
Voo~ dég/sece 1.363 .783 © 549 2.29 l.489
Voo ™ deg/sec® 1.028 .585 .214 . 2414 1.213
¥~ deg/sec 1.511 +909 1.565 1.409 1.857
\Ifwo ~ deg/sec 871 v499 .251 1211 842
v ~deg 3.33 2.98 10.99 1.410 7.33
Vo T~ deg $1496 .1.%98 L e433° v 293 . 405

Wote:  RMS :}'p and ¥ are for Vg only

b. Peak Values Resulting from.a 10 Second Ramp in Horizontal Wind

Configuration = - CH53A-A1  CHS3A-A2  CHS3A-H CHS3A-C H19~H
Sip ~ m/sec® 0964 <0964 <1569 $128% 1 342
. 2 Lo
', ~ m/sec <«0206 =+0206 « 00589 +0432 | =,0937
| Pwo / T : |
5 ¥, ™ mfsec $759 «759 1.472 +83% ' 2,73
L Vpyo ~ /sec ~.0340 ~e0340 ' . -,029] - 0483 -e«l3086
Vpgo ~ M .0905 40905 «1577 £1007 306
. 2 . )
¢  ~ deg/sec ~.272 272 2304 o822 -le42y
\ "wo ~ deg/seca ~-,282 ~e282 ~.238 -s876 ~1.204
$  ~ deg/sec =.282 -.282  -,433 ~e518 1e364
P ~ deg/sec <206 <206 +1534 +331 £ 791
) : ¢  ~ deg S .513 $513 lela2, 7 ,s27 2.19
Byo ~ deg (17080 L1708 L1705 244 -e624
i ¥~ deg/sec® 609 609 929
‘ . ) . - : LI 44 ] 421 1675
i . ) ) ‘ ' ; :
| Voo -~ deg/sec? 360 <360 | <,323 -.236 1.686
‘ ¥~ degfsec “1.106 -1.106 ~4,03 - 454 ~3.04
: ’IWQ ~ deg/sec ' i «309 PPt «309 o“ll -+1318 "1.001
Vv~ deg L =8,66 ~8466 ~31.8 -3.32 ~18.92
: ~ deg 2« 0984 . «1589 «1289 342 «1366

i ' Ywo

TR 1063-2 67

Fl9-C
405
«355
»352
218
0199
12.08

11.92

1.886
2.90

1.216

H‘I9~C
ol36§
-.08668
«801
+ 0588
» 0928
-l.126
=-1.,10
« 7176
-.BPI
~1.069
«732
~-1,00
~+366
=7+26

“+ 430

R T R .
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