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NAZCA &35

# 52 AVL ASIT—4 77 A VO], T-4 new.avl

7 — D VI
T-4, Flat Wing ‘é[*f 5 025 ]

s = T EEA MFCERSRS

#1Ysym [Zsym Zsym
0 0

#Sref  Cref Bref — p—
37584.0 91.0  432.0 %ﬂiﬁ—ﬁf“ FRZEN R,

FI0 B WVEEEZ LW T, BT — & TR ]

Ho|
—/

i

i

#Xref Yref Zref
75.0 0.0 -9.0
#CDp

0. 060
# TEARIEHT

#

B, =AY DKM (COBOEELEE

E=3

SURFACE +

Wing | s YT
#Nchordwise GCspace Nspanwise Sspace

8 1.0 16 1.0
#

COMPONENT <{ WOTE L7 ]

#
YDUPLICATE <{ ]
y =0 DM IZKFR
Wrmir & (AT OEE) &%

ANGLE itk DS (Eigk), REhA

i

SECTION

#Xle Yle lle Chord Ainc N Ise Sspace
0. 0. 0.0 1200 0.0 -0 0

#
i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
99.0 216.0 0.0 54.0 0.0 0 0

#

M
11

SURFACE :::4 K e l
H-stab

#Nchordwise GCspace Nspanwise Sspace
6 1.0 10 1.0
#
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NAZCA 355

Wik Sresio TG
COMPONENT

1

#
YDUPLICATE
0.0

# =
7ty bOm
TRANSLATE ‘—_‘¢,==:=::::{ a v b D= ]

250.0 0.0 -16.0
#
-3.0 )

i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
0.0 0.0 0.0 12.0 0.0 0 0

#
#
SECTION

#Xle Yle lle Chord Ainc Nspanwise Sspace
48.0 87.0 0.0 36.0 0.0 0 0

#

H
1T
™

SURFACE RHEEE

V-stab .

#Nchordwise GCspace Nspanwise Sspace
6 1.0 12 1.0

#

COMPONENT fAfR & D723 > TS ]
1

#

TRANSLATE

0.0 0.0 0.0
#

ANGLE

0.0

i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
148.0 0.0 5.0 145.0 0.0 O 0

#
#
SECTION

#Xle Yle e Chord Ainc Nspanwise Sspace
225.0 0.0 21.0 713.0 0.0 0 0

#

SECTION
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#Xle Yle lle Chord Ainc Nspanwise Sspace
280.0 0.0 84.0 36.0 0.0 O 0

#

SURFACGE

! s

Fuselage-upper, forward
#Nchordwise GCspace Nspanwise
12 1.0 8

Sspace
1.0

#
COMPONENT%[ IR, RRESRASTNS

1

#
TRANSLATE
0.0 0.0 0.0
#
ANGLE
0.0
i
SECTION
#Xle Yle Zle Chord Ainc Nspanwise Sspace
-115.0 0.0 -16.0 263.0 0.0 O 0
i
SECTION
#Xle Yle Zle Chord Ainc Nspanwise Sspace
-85.0 0.0 0.0 233.0 0.0 O 0
i
SECTION
#Xle Yle lle Chord Ainc Nspanwise Sspace
-74.0 0.0 5.0 2220 0.0 O 0
#
SECTION
#Xle Yle lle Chord Ainc Nspanwise Sspace
-60.0 0.0 10.0 110.0 0.0 O 0
#
SECTION
#Xle Yle e Chord Ainc Nspanwise Sspace
-30.0 0.0 17.0 35.0 0.0 0 0
#
SURFACE T TN
Fuselage-upper, aftward
#Nchordwise GCspace Nspanwise Sspace
12 1.0 6 1.0

# - -
£ = AR
COMPONENT %[ FHE, BEREORDP-TND ]

1
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NAZCA 355

#

TRANSLATE

0.0 0.0 0.0
#

ANGLE

0.0

#
SECTION

#Xle Yle lle Chord Ainc Nspanwise Sspace
148.0 0.0 -16.0 174.0 0.0 O 0

i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
148.0 0.0 0.0 148.0 0.0 O 0

i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
148.0 0.0 5.0 144.0 0.0 O 0

H
1

™

M
T

1
L

SURFACE T e
Fuselage—Iower, forward

#Nchordwise Cspace Nspanwise Sspace
12 1.0 6 1.0

#

COMPONENT %[ FHE, BELORP TS ]
1

#
TRANSLATE

0.0 0.0 0.0
#

ANGLE

0.0

#
SECTION

#Xle Yle e Chord Ainc Nspanwise Sspace
-115.0 0.0 -16.0 263.0 0.0 O 0

#
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
-164.0 0.0 -26.0 31220 0.0 O 0

i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
-180.0 0.0 -38.0 328.0 0.0 O 0

i
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SECTION

#Xle Yle lle Chord Ainc Nspanwise Sspace
-160.0 0.0 -52.0 308.0 0.0 O 0

#

H
1T
™

SURFACE Z Wk TN |
Fuselage-Lower, aftward

#Nchordwise GCspace Nspanwise Sspace
12 1.0 6 1.0

#
CONPONENT [ m pmEonmoTs ]
1 \

#

TRANSLATE

0.0 0.0 0.0

#

ANGLE

0.0

i
SECTION

#Xle Yle Zle Chord Ainc Nspanwise Sspace
148.0 0.0 -16.0 176.0 0.0 O 0

#
SECTION

#Xle Yle lle Chord Ainc Nspanwise Sspace
148.0 0.0 -26.0 146.0 0.0 O 0

#
SECTION

#Xle Yle e Chord Ainc Nspanwise Sspace
148.0 0.0 -38.0 96.0 0.0 0 0
SECTION

#Xle Yle lle Chord Ainc Nspanwise Sspace
148.0 0.0 -52.0 66.0 0.0 0 0

H
1T

FEOEBEENTYF U NaDIGEDEEDT—F ELUTIZRT
SURFACE

Wing

#Nchordwise GCspace Nspanwise Sspace
8 1.0 16 1.0

#

COMPONENT
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1
#
YDUPLICATE
0.0
#
ANGLE
0.0
i
SECTION
#Xle Yle Zle Chord Ainc Nspanwise Sspace
0. 0. 0.0 12000 0.0 O 0
#
AIRFOIL
1.0 0.0 _r
0.9 0.024 % izx— b O EAEE— Rt —
0.8 0. 0425 L T D JHEAEAE— R %
0.7 0. 0545
0.6 0. 064
0.5 0.07
0.4 0.0735
0.3 0.0715
0.2 0.063
0.15 0.057
0.1 0. 0485
0.075 0.0415
0.05 0.0325
0.025 0.022
0.0125 0.0155
0.0 0.0
0.0125 -0.014
0.025 -0.01
0.05 0. 001
0.075 0.0105
0.1 0.0185
0.15 0.0275
0.2 0.034
0.3 0. 0425
0.4 0. 0445
0.5 0. 041
0.6 0.035
0.7 0. 0255
0.8 0.0135
0.9 -0.0015
1.0 0.0
#
SECTION
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NAZCA £33

#Xle Yle Zle Chord Ainc Nspanwise Sspace

99.0 216.0 0.0 94.0 0.0 0 0
#

AIRFOIL

1.0 0.0

0.9 0.024
0.8 0.0425
0.7 0.0545
0.6 0.064
0.5 0.07
0.4 0.0735
0.3 0.0715
0.2 0.063
0.15 0.057
0.1 0.0485
0.075 0.0415
0.05 0.0325
0.025 0.022
0.0125 0.0155
0.0 0.0
0.0125 -0.014
0.025 -0.01
0.05 0. 001
0.075 0.0105
0.1 0.0185
0.15 0.0275
0.2 0.034
0.3 0. 0425
0.4 0. 0445
0.5 0. 041
0.6 0.035
0.7 0.0255
0.8 0.0135
0.9 -0. 0015
1.0 0.0

H
T

B
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5.3 AVL OE{T
AVL O T %K 5-3 127
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Engmeermg
# 5-3 AVL OFETHI

FAT7 7 A v avlexe E ASJT—H 7 7 A )L T-4 newavl Z[F U7 /X —IZ AL TEL.

avl.exe ZE1T9 5 &,

Athena Vortex Lattice Program Version 3.37
Copyright (C) 2002 Mark Drela, Harold Youngren

This software comes with ABSOLUTELY NO WARRANTY,
subject to the GNU General Public License

Caveat computor

Quit Exit program

. OPER Compute operating—point run cases
. MODE Eigenvalue analysis of run cases
. TIME Time—-domain calculations

LOAD f Read configuration input file
MASS Read mass distribution file
CASE f Read run case file

—

CINI Clear and initialize run cases
MSET i Apply mass file data to stored run case(s)

. PLOP Plotting options
NAME s Specify new configuration name

AVL > load T-4 .avl :
c 0a _hew. av <{ F—R T A NG E NS ]

Reading file: T-4 new. avl

Configuration: T-4, Flat Wing
Building surface: Wing

Building duplicate image-surface: Wing (YDUP)
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NAZCA £:35055
Building surface: H-stab
Building duplicate image-surface: H-stab (YDUP)
Building surface: V-stab
Building surface: Fuselage-upper, forward
Building surface: Fuselage-upper, aftward
Building surface: Fuselage—lower, forward

Building surface: Fuselage-Lower, aftward

Mach = 0.0000 (default)
0 Bodies
9 Solid surfaces
90 Strips

760 Vortices

0 Control variables
0 Design parameters

Initializing run cases..

AVL  ¢> oper [ fEAT & I 6D 5 ]
T
Operation of run case 1/1:  -unnamed-
variable constraint
A Ipha -> alpha = 0.000
B eta -> beta = 0.000
Roll rate -> pb/2V = 0.000
P itch rate > qc/2V = 0.000
Y aw rate -> rb/2V = 0.000

C1 set level or banked horizontal flight constraints
02 set steady pitch rate (looping) flight constraints
M odify parameters

“#” select run case L ist defined run cases
+ add new run case S ave run cases to file

16/24



- delete run case

N ame current run case

eX ecute run case

G eometry plot

NAZCA &35

F etch run cases from file
W rite forces to file

[ nitialize variables

T refftz Plane plot

ST stability derivatives FT total forces
SB body-axis derivatives FN surface forces
RE reference quantities FS strip forces

DE design changes

0 ptions

FE element forces

FB body forces

HM hinge moments

VM strip shear, moment

/ — ~

.OPER (case 1/1) ¢ ¢g l 57 L DOVERE
K eystroke mode V iewpoint

A nnotate plot 0 ptions

H ardcopy plot S elect surfaces

Z oom U nzoom

CH ordline T CA amber F

CN tlpoint F TR ailing legs F

BO ound leg T NO rmal vector F

LO ading F AX es, xyz ref. T
Geometry plot command: v \[ ET IV DO EDIEH ]
Enter viewpoint azimuth, elevation angles:  —45. 20.

-90 0

X-window size changed to 11.00” x 8.06"

p
ETNVHOH LWAED AT
Lw@l

K eystroke mode
A nnotate plot
H ardcopy plot
Z oom

CH ordline T
CN tlpoint F
BO ound leg T
LO ading F

V iewpoint

0 ptions

S elect surfaces
U nzoom

CA amber

TR ailing legs
NO rmal vector
AX es, xyz ref.

— T ™ ™M
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Geometry plot command: ca

NAZCA &35

_r
*1,:E?WEK%WQU$—%%< ]

K eystroke mode V iewpoint

A nnotate plot 0 ptions

H ardcopy plot S elect surfaces

Z oom U nzoom

CH ordline T CA amber T

CN tlpoint F TR ailing legs F

BO ound leg T NO rmal vector F

LO ading F AX es, xyz ref. T
Geometry plot command: ') & —>F%— / ETIVRIOMERR A = 22—

LgM5

Operation of run case 1/1:  -unnamed-

variable constraint

A Ipha -> alpha = 0.000

B eta -> beta = 0.000

Roll rate -> pb/2V = 0.000

P itch rate > qc/2V = 0.000

Y aw rate -> rb/2V = 0.000

C1 set level or banked horizontal flight constraints
02 set steady pitch rate (looping) flight constraints

M odify parameters

“#” select run case
+ add new run case
- delete run case
N ame current run case

eX ecute run case
G eometry plot

ST stability derivatives
SB body-axis derivatives
RE reference quantities
DE design changes

0 ptions

= T wnwn I

FT
FN
FS
FE
FB
HM

ist defined run cases
ave run cases to file
etch run cases from file
rite forces to file

nitialize variables

refftz Plane plot

total forces
surface forces
strip  forces
element forces
body forces

hinge moments
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VM strip shear, moment

.OPER (case 1/1) ¢> a \[ A o RFEET D ]
constraint value
-> A alpha = 0.000
B beta = 0.000
R pb/2V = 0.000
P gc/2V = 0.000
Y rb/2V = 0.000
C CL = 0.000
S cY = 0.000

RM  CI roll mom= 0.000 B CL xR E 35 ]

PM  Cm pitchmom = 0.000
YM Cn yaw mom = 0.000

Select new constraint,value for alpha c> ¢
Enter specified GCL - 0.000
4

0.6 | BIEHONEANT S ]
Operation of run case 1/1:  -unnamed-

variable constraint

A Ipha -> CL = 0.6000

B eta -> beta = 0.000

Roll rate -> pb/2V = 0.000

P itch rate > qc/2V = 0.000

Y aw rate -> rb/2V = 0.000

C1 set level or banked horizontal flight constraints
02 set steady pitch rate (looping) flight constraints
M odify parameters

“#” select run case L ist defined run cases

+ add new run case S ave run cases to file

- delete run case F etch run cases from file
N ame current run case W rite forces to file

eX ecute run case [ nitialize variables

G eometry plot T refftz Plane plot
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ST stability derivatives FT total forces
SB body-axis derivatives FN surface forces

RE reference quantities FS strip forces
DE design changes FE element forces
0 ptions FB body forces

HM hinge moments
VM strip shear, moment

.OPER (case 1/1) &> x [§+%7&£??7f5 ]
Building normalwash AIC mat;?;fff—________\
Factoring normalwash AIC matrix..
Building source+doublet strength AIC matrix..
Building source+doublet velocity AIC matrix..

Building bound-vortex velocity matrix. .

iter d(alpha) d(beta) d(pb/2V)  d(gc/2V) d(rb/2V)
1 0.836E+01 -0. 000E+00 —0. 000E+00 —0. 000E+00 0. 000E+00
2 0.750E-01 —0. 000E+00 —0. 000E+00 —0. 000E+00 0. 000E+00
3 0.206E-04 -0. 000E+00 —0. 000E+00 -0. 000E+00 0. 000E+00

. // -
Vortex Lattice Output —— Total Forces L I EHERE R

Configuration: T-4, Flat Wing

# Surfaces = 9

# Strips = 90

# Vortices = 760
Sref = 37584. Cref = 91.000 Bref = 432.00
Xref = 75.000 Yref = 0.0000 Zref = -9.0000

Standard axis orientation, X fwd, Z down

Run case: -unnamed-

Alpha =  8.43358 pb/2V = -0.00000 p'b/2V = -0.00000
Beta = 0.00000 ac/2V = 0.00000

Mach = 0. 000 rb/2vV = -0.00000 r'b/2V = -0.00000
CXtot = 0.00357 Cltot = -0.00000 Cl"tot = 0.00000
CYtot = -0.00002 Cmtot = 0.00956

CZtot = -0.60603 Cntot = 0.00002 Cn’ tot = 0.00002
CLtot = 0.60000

CDtot = 0.08535

CDvis = 0.06000 CDind = 0.0253468
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NAZCA &35

CLff = 0.60385 CDff = 0.0234063 | Trefftz
CYff = 0.00000 e = 0.9987 | Plane
Operation of run case 1/1:  -unnamed-

variable constraint

A Ipha -> CL = 0.6000

B eta -> Dbeta = 0.000

Roll rate -> pb/2V = 0.000

P itch rate -> qc/2V = 0.000

Y aw rate -> rb/2V = 0.000

C1 set level or banked horizontal flight constraints
02 set steady pitch rate (looping) flight constraints

M odify parameters

“#” select run case
+ add new run case
delete run case
N ame current run case

eX ecute run case

@D

eometry plot

ST stability derivatives
SB body-axis derivatives
RE reference quantities
DE design changes

0 ptions

.OPER (case 1/1) ¢> st

= T w»n

FT
FN
FS
FE
FB
HM
VN

ist defined run cases
ave run cases to file
etch run cases from file
rite forces to file

hitialize variables

refftz Plane plot

total forces
surface forces
strip forces
element forces
body forces

hinge moments
strip shear, moment

D——

(ﬁﬁ%%ﬁ®%ﬁ ]

Enter filename, or <return> for screen output s> !UU&A—>2F—

Vortex Lattice Output — Total Forces

Configuration: T-4, Flat Wing

[ RS RIETIE-GN ]

GRS ]
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NAZCA &35

# Surfaces = 9

# Strips = 90

# Vortices = 760
Sref = 37584. Cref = 91.000 Bref = 432.00
Xref = 75.000 Yref = 0.0000 Zref = -9.0000

Standard axis orientation, X fwd, Z down

Run case: -unnamed-

Alpha = 8.43358 pb/2V = -0. 00000 p'b/2V = -0.00000
Beta = 0.00000 qc/2V = 0.00000
Mach = 0.000 rb/2V = -0.00000 r'b/2V = -0.00000
CXtot = 0.00357 Cltot = -0.00000 Cl"tot = 0.00000
CYtot = -0.00002 Cmtot = 0.00956
CZtot = -0.60603 Cntot = 0.00002 Cn' tot = 0.00002
CLtot = 0.60000
CDtot = 0.08535
CDvis = 0.06000 CDind = 0.0253468
CLff = 0.60385 CDff = 0.0234063 | Trefftz
CYff = 0.00000 e = 0.9987 | Plane
Stability-axis derivatives..
alpha beta
z force CL | CLa = 4.303687 CLb = -0.000018
y force CY | CYa = -0.000241 CYb = -0.912051
x mom. Gl | Cla = 0.000044 Clb = -0.107165
y mom. Cm | Cma = -0.630064 Cmb = 0.000012
z mom. Cn'| Cna = 0.000219 Cnb = 0.171093
roll rate p’ pitch rate (' yaw rate r’
7z force CL | CLp = -0.000027 CLg = 7.418351 CLr = 0.000002
y force CY | CYp = 0.271661 CYq = -0.000069 CYr = 0.527129
x mom. Gl | Clp = -0.367850 Glg = 0.000008 Clr = 0.132098
y mom. Cm | Cmp = 0.000018 Cmg = -9. 889862 Cmr = -0.000002
z mom. Cn'| Chp = -0.091606 Cng = 0.000067 Cnr = -0.235210
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NAZCA &35

Neutral point Xnp = 88.322487
Clb Cnr / Clr Cnb = 1.115278 ( > 1 if spirally stable )
Operation of run case 1/1:  -unnamed-

variable constraint

A Ipha -> CL = 0.6000

B eta -> beta = 0.000

Roll rate -> pb/2V = 0.000

P itch rate > qc/2V = 0.000

Y aw rate -> rb/2V = 0.000

C1 set level or banked horizontal flight constraints
02 set steady pitch rate (looping) flight constraints

M odify parameters

“#” select run case
+ add new run case
- delete run case
N ame current run case

eX ecute run case
G eometry plot

ST stability derivatives
SB body-axis derivatives
RE reference quantities
DE design changes

0 ptions

= T w»n

FT
FN
FS
FE
FB
HM
N

ist defined run cases
ave run cases to file
etch run cases from file
rite forces to file

hitialize variables

refftz Plane plot

total forces
surface forces
strip  forces
element forces
body forces

hinge moments
strip shear, moment

_OPER (case 1/1) ¢ U4—1H— <[ . ]
AL o g AZaT s

i AVL #7173 5% l
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54 FEHRDFT LD

T-4 774 % — (CFHRERE) O AVL

NAZCA

JETED L XD SMEIIF0.665 ThH D, Cral$-0.635 Th 5.

# 54 fENTHRERDE L O, T4 VT4 % — (FRFER)

Aerospace
Engineering

HEBERERAFE 54, X 5-8 12777, #5045 0WEAIE9.30

T-4 FiREE
alpha Cmtot | CLtot | CDtot ClLa Cma | CYb Clb Cnb CYp Clp Cnp CLg | Cmqg| C¥Yr Clr Cnr Xnp
(degree) (mm)
5.79] 0.0382 0.4 0.0714 4.37| -0.613| -0.903| -0.088| 0.1591| 0.174| -0.371| -0.0619| 7.51| -10.0[ 0.548| 0.098| -0.2346| 87.8
7.11)  0.0241 0.5/ 0.0776 4.34| -0.622| -0.908| -0.098| 0.1649| 0.223| -0.370| -0.0767| 7.46| -9.9| 0.539| 0.115] -0.2350[ 88.0
8.43 0.0096 0.6 0.0854 4.30| -0.630| -0.912f -0.107| 0.1711| 0.272| -0.368| -0.0916| 7.42| -9.9 0.527 0.132| -0.2352| 88.3
9.30 0.0000 0.665 0.0911 4.28| -0.635| -0.915( -0.113| 0.1754| 0.303| -0.367| -0.1014| 7.39| -9.9 0.518 0.143| -0.2353| 88.5
9.77| -0.0052 0.7 0.0945 4.26| -0.637| -0.916( -0.116| 0.1778| 0.320( -0.366| -0.1067| 7.37| -9.8 0.513 0.149 -0.2353| 88.6
11.12| -0.0203 0.8 0.1051 4.21] -0.642| -0.919|j 0.1850| 0.368| -0.364| -0.1219| 7.31| -9.8 0.497| 0.167| -0.2352| 88.9
12.50| -0.0357 0.9 0.1172 4.15| -0.646| -0.922( -0.134| 0.1928| 0.416| -0.362| -0.1373| 7.25| -9.7[ 0.478| 0.184| -0.2349| 89.2
13.89| -0.0515 1| 0.1308 4.08| -0.648| -0.924| -0.142| 0.2011| 0.464| -0.359| -0.1529| 7.19| -9.7[ 0.457| 0.202| -0.2344| 89.4
1.1
1 ——Cm
=—CL
0.9 ——CD
0.8
0.7
2 C,, Cp
Cn
0.6
0.5
0.4
0.3
0.2
0.1 i A
0 \
1 2 3 4 5 6 7 8 9 10
-0.1
-0.2
WA a ()
v S I S 7 o NG
X 5-8 T-A4VAREFT T A X —DHEDZETIRE
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