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1. INTRODUCTION AND S U Y  

A s  p a r t  of i ts  V/STOL research program, NASA intends t o  conduct f l i g h t  
inves t iga t ions  of the  s t a b i l i t y ,  cont ro l  and handling q u a l i t i e s  of highly 
augmented V/STOL a i r c r a f t .  
YAV-8B a i r c r a f t  modified t o  include an advanced avionics and f l i g h t  cont ro l  
system fo r  improving f ly ing  q u a l i t i e s  and performance. 

Specif ic  plans include the f l i g h t  tests of a 

As an i n i t i a l  phase t o  t h i s  program, NASA w i l l  conduct f l i g h t  tests of 
t h e  YAV-8B vehicle i n  order t o  extract aerodynamic and propulsion character- 
ist ics,  update e x i s t i n g  simulation models, va l ida t e  handling q u a l i t i e s  and 
design cri teria,  and t o  improve V/STOL f l i g h t  test techniques. This program 
w i l l  a l so  include tests using a s ta t ic  tes t  s tand located a t  t h e  Dryden 
F l igh t  Research Center, where f l i g h t  tests of t h e  YAV-8B w i l l  t ake  place. 

In  order t o  perform high qua l i ty  parameter estimation and ana lys i s  of 
t h e  YAV-8B cha rac t e r i s t i c s ,  i t  i s  necessary t o  construct mathematical 
models of varying complexity and l i n e a r i t y  from ex i s t ing  wind tunnel and 
f l i g h t  test data .  

The McDonnell A i rc ra f t  Company (MCAIR) recent ly  completed a V/STOL 
simulation and modeling study under cont rac t  t o  NASA Dryden. 
defined and documented de ta i l ed  mathematical models of varying complexity 
representative of t h e  YAV-8B aircraft. These models w i l l  be  used by NASA 
i n  parameter estimation and i n  l inear ana lys i s  computer programs while 
invest igat ing YAV-8B aircraft  handling q u a l i t i e s .  
freedom nonlinear model and a l inear ized  th ree  degree of freedom longi tudinal  
and la teral  d i r e c t i o n a l  model were developed. 

This study 

Both a six degree of 

. The nonlinear model is  based on t h e  mathematical model used on the  MCAIR 
YAV-8B manned f l i g h t  simulator. This simulator model has undergone per iodic  
updating based on t h e  r e s u l t s  of approximately 360 YAV-8B f l i g h t s  and 8000 
hours of wind tunnel tes t ing .  Qual i f ied  YhV-8B f l i g h t  test  p i l o t s  have 
commented tha t  t h e  handling q u a l i t i e s  cha rac t e r i s t i c s  of t h e  simulator are 
q u i t e  representat ive of t he  real a i r c r a f t .  These comments are validated 
herein by comparing da ta  from both s ta t ic  and dynamic f l i g h t  test maneuvers 
t o  t h e  same obtained using t h e  nonlinear program. 

The l inear ized  mathematical model uses s t a b i l i t y  der ivat ives  and is 
formatted exactly as t h e  models t r a d i t i o n a l l y  used i n  conventional f l i g h t  
dynamic analysis .  
l inear ized  model and compared t o  both the  f l i g h t  da ta  and t h e  nonlinear 
predictions. To document t h e  a i r c r a f t  cha rac t e r i s t i c s  throughout t he  f l i g h t  
envelope t r i m  conditions and s t a b i l i t y  der iva t ives  are provided f o r  24 
f l i g h t  conditions. 

Ai rcraf t  cha rac t e r i s t i c s  were predicted using t h i s  

A FORTRAN batch simulation of t h e  nonlinear model has been produced. 
Documentation f o r  t h i s  simulation cons is t s  of a descr ipt ion of t h e  software 
including top level flow char t s ,  program s t ruc tu re ,  subroutine in t e r f aces ,  
modeling equations, da t a  format, a user's guide, source l i s t i n g s  and p l o t s  
of t he  over 17,000 aerodynahc and propulsion d a t a  points used i n  the  model. 

1-1 
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This r epor t  i s  divided i n t o  two volumes. Volume I contains t h e  descrip- 
t i o n  of the  a i rc raf t ,  documentation of t h e  nonlinear and l i n e a r  mathematical 
models, s t a b i l i t y  der iva t ives ,  t he  comparisons of predicted and ac tua l  f l i g h t  
test da t a  which v a l i d a t e  t h e  nonlinear model and a discussion of models 
appropriate f o r  use i n  parameter estimation programs. Volume I1 contains 
the  source l i s t i n g s  f o r  the nonlinear program and p lo t s  of the  aerodynamic 
and propulsion d a t a  used i n  t h e  nonlinear program. 

1-2 
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APPENDIX A 

YAV-8B NONLINEAR 
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APPENDIX C 

YAV-8B DATA PLOTS 
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MDC A7910 

I 

DEPENDENT DATA TABLE 

Ambient temperature cor rec t ions  t o  
EGT as a funct ion of a l t i t u d e  and 
ambient temperature r a t i o  

EG'I(M0 Mach number co r rec t ion  t o  EGT a8 a 
funct ion  of cor rec ted  f a n  speed and 
Mach number 

FRALT 

FKSCRUB 

NR 

P B Z I  

PEGBLDC 

PEGTCOR 

PENTMPD 

PENTMPW 

PFGBTBC 

PFGCOR 

PFGMAX 

Al t i t ude  co r rec t ion  t o  gross t h r u s t  
as a func t ion  of cor rec ted  fan  speed 
and ambient pressure  

Nozzle co r rec t ion  t o  scrub drag as a 
funct ion  of nozzle  pos i t i on  

Ram recovery r a t i o  f a c t o r  as a func- 
t i o n  of corrected f an  speed and Mach 
number 

Inlet  and boundary l a y e r  bleed drag 
as a func t ion  of cor rec ted  a i r f low 
and Mach number 

RCS b leed  co r rec t ion  t o  EGT as a 
func t ion '  of cor rec ted  f a n  speed 

Jet p ipe  temperature as a funct ion of 
cor rec ted  f a n  speed and ram recovery 
r a t i o  

EGT co r rec t ions  due t o  nozzle  posi- 
t i o n  (dry) as a funct ion  of cor rec ted  
fan speed and nozzle pos i t ion  

EGT co r rec t ions  due t o  nozzle posi-  
t i o n  (wet) as a func t ion  of cor rec ted  
f an  speed and nozzle pos i t i on  

RCS bleed  co r rec t ion  t o  gross t h r u s t  
as a func t ion  of cor rec ted  fan  speed 

Corrected gross t h r u s t  as a funct ion 
of cor rec ted  fan speed and Mach 
number 

MaximUm corrected gross  t h r u s t  as a 
funct ion of Mach number a t  100% 
correc ted  fan  speed -- - -- -- _. _ _  . _ _  - . _  - 

E O A Y U  

EGKMOU 

FxALlTl 

FKSCRBU 

NRTABU 

PBLIU 

~ C S T U  

EGTABU 

EKNOZDU 

EKNOZWU 

PFGABU 

FGTABU 

FGTABU 

c-4 

c-5 

C-6 

c-7 

c-8 

c-9 

c-10 

c-11 

c-12 

c-13 

C- 14 

C-1s 

C-16 

c-2 



C A7910 
Volume I1 

I TO PLOTS (Cont 'd) 

DEPENDENT DATA TABLE 

PKSPLAY 

m3. 

PNFCOMl 
(vs. PSA) 

PNFCOM1 
(vs. SUCAL) 

PPHBLDC 

PPHCOR 

PSDU 

PTBCOR 

PWACOR 

PWEGTC 

PWFBLDC 

PWFCOM 

PWFCOR 

Splay angle  Correction t o  gross  t h r u s t  
as a funct ion of corrected f an  speed 
and nozzle  p o s i t i o n  

Fan speed acce le ra t ion  f a c t o r  as a 
funct ion  of f a n  speed 

Commanded RPM as a funct ion of power 
s p i n d l e  angle  

Windmill fan RPM as a funct ion  of 
c a l i b r a t e d  a i r speed  and a l t i t u d e  

RCS bleed co r rec t ion  t o  compressor 
d ischarge  pressure  as a funct ion  of 
cor rec ted  fan speed 

Compressor discharge pressure  as a 
funct ion  of cor rec ted  f an  speed and 
Mach number 

Scrub drag as a funct ion of cor rec ted  
f a n  speed and Mach number 

Compressor discharge temperature as 
a funct ion of cor rec ted  fan speed and 
Mach number 

Corrected airflow as a func t ion  of 
cor rec ted  f a n  speed and Mach number 

Water i n j e c t i o n  cor rec t ion  t o  EGT as 
a funct ion  of correc ted  fan  speed 

RCS bleed co r rec t ion  t o  f u e l  flow as 
a func t ion  of cor rec ted  fan speed 

Commanded f u e l  f low 
power sp indle  angle  

Fuel  flow parameter 
cor rec ted  fan speed 
r a t i o  

as a func t ion  of 

as a func t ion  of 
and ram recovery 

FSPLAYU 

PK3PT 

NlTABU 

WNDMLLU 

PHRCSU 

PIITABU 

DS CRUEU 

TBTABU 

WATABU 

EKWATRU 

WRCSU 

WFCTBU 

- 
WFTABU 

C-17 

C-18 

c- 19 

c- 20 

c-21 

c-22 

C-23 

C-24 

6-25 

C-26 

C-27 

C-2 8 

C-29 

c- 3 
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vo I1 

EX TO ENGINE DATA PLOTS (Contfd) 

DEPENDENT 

PWWFC Water i n j e c t i o n  cor rec t ion  t o  f u e l  WFWTU G-30 
flow as a funct ion  of corrected f an  
speed 

TCF * 

TCRCS 

TCWL 

TZERO 

Engine t h r u s t  center ( fuse lage  sta- TCFSU C-3 1 
t ion)  as a func t ion  of cor rec ted  f a n  
speed and nozzle  pos i t ion  

RCS cor rec t ion  t o  t h r u s t  cen te r  FSRCSU C-32 
( fuse lage  s t a t i o n )  as a funct ion  of 
t o t a l  RCS bleed and corrected fan  
speed 

Engine t h r u s t  cen te r  (water l ine)  as 
a funct ion  of corrected f a n  speed 

Fan speed acce le ra t ion  Umft as a 
funct ion  of percent  maximum gross  
t h r u s t  

TCWLU 

TOPTS 

A m b i e n t  temperature cor rec t ions  t o  WFEtDAW 
f u e l  flow as a funct ion  of ambient 
temperature r a t i o  and a l t i t u d e  

Mach number co r rec t ions  t o  f u e l  flow WFKMOU 
as a funct ion of corrected f an  
speed and Mach number 

c-33 

(2-34 

c-35 

C-3 6 

C-3.1 
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Volume I1 

EX TO LOW SPEED AERODYNAMIC PLOTS 

DEPENDENT DATA TABLE 

BETS06 

BETAKOS 

CAAILL 

CABASE 

CABASE2 

CAFLAPL 

CAGE55 

CAGE81 

C A l O  

cA55 

CLLAILL 

CLLBASE 

S ide  fo rce  and yawing moment criteria YMSF60U c-43 
due t o  ph i  break lines as a funct ion  
of VET, a l t i t u d e  and K f a c t o r ;  
nozzles  = 60 deg 

S ide  f o r c e  and yawing moment criteria 
due t o  phi  break lines as a func t ion  
of VET, a l t i t u d e ,  and K f a c t o r ;  
nozzles  = 81 deg 

YMSF8lU 

Increment of axial fo rce  c o e f f i c i e n t  CAAILT 
due t o  aileron as a funct ion of 
a i l e r o n  d e f l e c t i o n  and alpha 

Baseline axial f o r c e  c o e f f i c i e n t  as CABASlT 
a func t ion  of a lpha  

Baseline axial fo rce  c o e f f i c i e n t  as - CAEAS2T 
a func t ion  of alpha; high alpha 

Increment of axial fo rce  c o e f f i c i e n t  CAnAPT 
due t o  f l a p  as a funct ion of a lpha 
and f l a p  d e f l e c t i o n  

Increment of axial f o r c e  c o e f f i c i e n t  CAGE55T 
due t o  ground e f f e c t s  as a func t ion  
of THALP, a l t i t u d e  and VEQ; 
nozzles  = 55 deg 

Increment of axial force  c o e f f i c i e n t  CAGE81T 
due t o  ground effects as a func t ion  
of THAD and a l t i t u d e ;  nozzle > 81 deg 

Increment of axial f o r c e  c o e f f i c i e n t  CAPOWT 
due t o  power effects as a func t ion  of 
a lpha,  VEQ, and THETAJ =I 0, 10 deg 

Increment of axial f o r c e  c o e f f i c i e n t  CA5 5T 
due t o  power e f f e c t s  as a funct ion  of 
alpha, VEQ, and THETAJ = 55 deg 

Increment of r o l l i n g  moment coeff ic-  CLLAILT 
ient due t o  a i l e r o n  as a funct ion  of 
a lpha and a i l e r o n  de f l ec t ion  

Roll ing moment c o e f f i c i e n t  due t o  
s i d e s l i p  angle  as a funct ion of 
a lpha  and f l a p  de f l ec t ion  

CLLBAST 

c-44 

c-45 

C-46 

c-47 

c-48 

c-49 

c-53 

c-54 

C-56 

c-57 

C-58 

c-37 
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Volume TT 

EX TO LOW SPEED AERODYNAMIC PLOTS (Cont'd) 

DEPENDENT DATA TABLE 

CLLP 

CLISOW 

CLLR 

CLNAILL 

CLNBASE 

CLNP 

cmow 

CLNR 

C M A I U  

CMBASE 

CMBASE2 

WLAL 

CMGES5 

Rol l ing  moment coe f f i c i en t  due t o  CLLPT c-59 
r o f l  rate as a funct ion  of a lpha  

Rol l ing  moment coe f f i c i en t  due t o  CLILPOWT C-60 
power e f f e c t s  as a funct ion of VEQ 
and alpha 

Roll ing moment c o e f f i c i e n t  due t o  
yaw rate as a funct ion  of a lpha 

Increment of yawing moment coef f ic- 
ient due t o  a i l e r o n  as a func t ion  
of a lpha and a i l e r o n  de f l ec t ion  

Yawing moment due t o  s i d e s l i p  angle  
as a func t ion  of alpha and f l a p  
d e f l e c t i o n  

Yawing moment c o e f f i c i e n t  due t o  
roll rate as a funct ion of a lpha 

Yawing moment c o e f f i c i e n t  due t o  
power e f f e c t s  as a funct ion of VEQ 
and alpha 

CLLRT 

CLNAILT 

CLNBAST 

CLNPT 

CLNPOWT 

Yawing moment c o e f f i c i e n t  due t o  CLNRT 
yaw rate as a funct ion  of a lpha  

Increment of p i tch ing  moment coeff ic-  
tent due t o  a i l e r o n  as a func t ion  of 
a i l e r o n  d e f l e c t i o n  and alpha 

CMAILT 

Baseline p i tch ing  moment c o e f f i c i e n t  
as a funct ion of a lpha 

CMBAS 1T 

Basel ine  p i tch ing  moment c o e f f i c i e n t  CMBAS2T 
as a func t ion  of a lpha ;  high a lpha  

Increment of p i tch ing  moment coef- CNFLAPT 
f i c i e n t  as a funct ion  of ALPC, f l a p  
de f l ec t ion ,  and THETAJ 

Increment of p i tch ing  moment coef- CNGE55T 
f i c i e n t  due t o  ground e f f e c t s  as a 
func t ion  of T H U P ,  a l t i t u d e ,  and 
VEQ; nozzles = 55 deg 

6-61 

C-62 

C-6 3 

C-64 

C-65 

C-6 6 

6-6 7 

C-68 

C-6 9 

C-70 

C-71 

c-38 



MDC A7910 

EX TO LOW SPEED AEROD I C  PLOTS (Cont'd) 

DEPENDENT. DATA TABLE 

CMGE81 Increment of p i tch ing  moment CMGE81T c-75 
c o e f f i c i e n t  due t o  ground effects 
as a funct ion of THALP and a l t i t u d e ;  
nozzles  - > 81 deg 

W 2 5  

cMJ45 

W 6 2  

CMTlJP 

m25 

CMT62 

Increment of p i t ch ing  moment coeff ic-  
ient due t o  f l a p - j e t  impingement as a 
funct ion  of VEQ, alpha, and THETAJ; 
f l a p s  < 25 deg 

W J I T  

- 
Increment of p i t ch ing  moment coeff ic-  
ient due t o  f lap- je t  impingement as a 
func t ion  of THETAJ; f l a p s  6 1  deg 

CMFJIlT 

Increment of p i t ch ing  moment coeff ic-  
ient due t o  f l a p - j e t  impingement as a 
func t ion  of THETAJ; f l a p s  - > 61.7 deg 

Increment of p i t ch ing  moment coeff ic-  
ient due t o  s t a b i l a t o r  as a func t ion  of 
ALPT, alpha, and VEQ; f l a p s  = 0 deg 

CMFJI2T 

D-T 

Increment of p i t ch ing  moment ccreffic- 
ient due t o  s t a b i l a t o r  as a funct ion  
of  ALPT; 25 deg f l a p s  

D W 5 T  

Increment of p i t ch ing  moment coeff ic-  
ient due t o  s t a b i l a t o r  as a func t ion  
of ALPT, and VEQ; 61.7 deg f l a p s  

DCM62T 

CNAILL Increment of normal fo rce  c o e f f i c i e n t  CNAILT 
due t o  a i l e r o n  as a funct ion of 
a i l e r o n  d e f l e c t i o n  and alpha 

CNBASE Baseline normal f o r c e  c o e f f i c i e n t  as CNBASlT 
a func t ion  of a lpha 

CNBASE2 Baseline normal fo rce  coe f f i c i en t  as CNBAS2T 
a func t ion  of alpha; high alpha 

CNFLAPL Increment of normal force  coeff ic-  CNFLAPT 
ient due t o  f l a p s  as a func t ion  of 
ALPC, f l a p  de f l ec t ion ,  and THETAJ 

CNGE5 5 Increment of*normal fo rce  coeff ic-  CNGES5T 
ien t  due t o  ground e f f e c t s  as a 
func t ion  of THALP, a l t i t u d e ,  and 
VEQ; nozzles = 55 deg 

C-76 

C-78 

C-79 

C-80 

c-82 

C- 83 

C-84 

C-85 

C-86 

C-87 

c-90 

c-39 



INDEX TO LOW SPEED ~ R O D ~ ~ I ~  PLOTS (Cont'd) 

DEPBNDENT DATA TABLE 

CNGE81 Increment of normal fo rce  coef f ic -  . CNGE81T C-9% 
ient due t o  ground e f f e c t s  8s a 
funct ion  of THALP and a l t i t u d e ;  
nozzles  81 deg 

CYAILL 

CYBASE 

CYPOW 

DALPC 

DCA 

DCAJ25 

DCAJ45 

DCAJ6 2 

DCA50 

DCAGO 

Increment of s i d e  f o r c e . c o e f f i c i e n t  
due t o  a i l e r o n  as a funct ion of 
a lpha and a i l e r o n  de f l ec t ion  

Side fo rce  c o e f f i c i e n t  due t o  side- 
s l i p  angle as a funct ion of a lpha 
and f l a p  d e f l e c t i o n  

Increment of s i d e  fo rce  c o e f f i c i e n t  
due t o  power e f f e c t s  as a furaction 
of VEQ and alpha 

CYAILT 

CYBAST 

CYPOCJT 

Delta co r rec t ion  t o  f l a p  AOA as a ALPCT 
func t ion  of THETAJ and VEQ 

Delta cor rec t ion  t o  axial fo rce  DCAT 
c o e f f i c i e n t  due t o  f l a p s  as a 
func t ion  of VEQ 

Increment of a x i a l  fo rce  coef f ic -  CAFJXT 
i e n t  due t o  f l ap - j e t  i n t e r f e rence  
as a funct ion of VEQ, f l a p s  L 25 deg 

Increment of axial fo rce  coeff ic-  CAFJILT 
i e n t  due t o  f l a p - j e t  i n t e r f e r e n c e  
as a funct ion of THETAJ, f l a p s  < 6 l . d e g  

Increment of axial force  coef f ic -  CAFJI2T 
ient due t o  f l a p - j e t  i n t e r f e rence  
as a funct ion of THETAJ, 
f l a p s  - > 61.7 deg 

Increment of axial fo rce  coeff ic-  DCASOT 
ient due t o  ground e f f e c t s  as a 
funct ion of TELALP and a l t i t u d e ;  
nozzle  = 50 deg 

Increment of axial fo rce  coeff ic-  DCAGOT 
ient due t o  ground e f f e c t s  as a 
func t ion  of THALP and a l t i t u d e ;  
nozzle  = 60 deg 

C-9 2 

c-93 

c-94 

c-9 5 

C-9 6 

c-9 7 

C-9 8 

c-99 

c-100 

c-101 

C-40 



EX TO 

DEPENDENT 

MDC A7910 

LOW SPEED MROD C PLOTS (Cont'd) 

DATA TABLE 

DCLNHI Yawing moment coe f f i c i en t  due t o  DCLNHIT c-102 
s i d e s l i p  angle as a function of 
a lpha f o r  high b e t a  

D C M F J I  Increment t o  W 2 5  aa3 a funct ion of DCMFJIT C- 10 3 
alpha 

D C M ,  Increment of p i tch ing  moment coef- DCMT C- 10 4 
f i c i e n t  due t o  f l a p s  as a funct ion 
of alpha, VEQ, and f l a p  de f l ec t ion  

DCMPOW Increment of p i tch ing  moment coef- DCMPOWT C- 10 7 
f i c i e n t  due t o  power effects as a 
funct ion of alpha, VEQ, and THETAJ 

DCMlO Increment of p i tch ing  moment coef- 
f i c i e n t  due t o  ground e f f e c t s  as a 
funct ion of THALP, a l t i t u d e ,  and 
VET; nozzles = 10 deg 

DCMlOT C-116 

DCM50 

DCMSO 

DCNJ25 

DCNJ45 
\ 

DCNJ62 

DCNPOT 

Increment of p i tch ing  moment coef- 
f i c i e n t . d u e  t o  ground e f f e c t s  as 
a funct ion of Tf;tALp and a l t i t u d e ;  
nozzle  = 50 deg 

Increment of p i tch ing  moment coef- 
f icient due t o  ground effects as a 
funct ion of THALP and a l t i t u d e ;  
nozzle  = 60 deg 

DCMSOT 

DCM60T 

Increment of normal force  coe f f i c i en t  CNFJIT 
due t o  f lap- je t  in te r fe rence  as a 
funct ion of ALPC and VEQ, f l a p s  2 25 deg 

Increment of normal force  coe f f i c i en t  CNFJILT 
due t o  f lap- je t  in te r fe rence  as a 
funct ion of THETAJ; f l a p s  < 6 1  deg 

Increment of normal force coe f f i c i en t  CNFJI2T 
due t o  f lap- je t  in te r fe rence  as a 
funct ion of THETAJ; f l a p s  61.7 deg 

Increment of normal force coef f ic ien t  DCNPOWT 
due t o  power e f f e c t s  as a funct ion of 
THETAJ and alpha; VEQ < .05 

C-118 

c-119 

c-120 

c-121 

c-122 

C-123 

c-47 
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INDEX TO LOW SPEED AERODYNAMIC PLOTS (Cont'd) 

DEPENDENT DATA TABLE 

DCNPOW Increment of normal force coe f f i c i en t  CNPOWT C-124 
due t o  power effects as a function of 
TIfETAJ, VEQ, and i lpha ;  VEQ - > .05 

DCN50 Increment of normal force co C-132 
due t o  ground effects as a funct ion of 
THALp and a l t i t u d e ;  nozzle = 50 deg 

DCN6O Increment of n o m 1  force coe f f i c i en t  DCNGOT C- 133 
due t o  ground effects and a l t i t u d e ;  
nozzle  = 60 deg 

DCYHI 

DRM381  

DRMP60 

DRMP81 

DSFT 

EPSL 

EPS 2 

PBSFGO 

PBSF81 

Side fo rce  coe f f i c i en t  due t o  side- DCYEIT 
s l i p  angle as a function of alpha f o r  
high b e t a  

Increment t o  D W 8 1  as a function 
of  ABETAP, a l t i t u d e ,  and VET; 
nozzle = 81 deg 

Phi  b i a s  t o  r o l l i n g  m o m e n t  as a func- 
tion of phi, be ta ,  and a l t i t u d e ;  
nozzle = 0 t o  60 deg 

Phi  b i a s  t o  r o l l i n g  moment as a func- 
t i o n  of phi  and be ta ,  a l t i t u d e ,  and 
VET 

Side force  out of ground effects as a 
funct ion of THALI?, THETAJ, and VEQ 

Dawnwash angle f o r  f l aps  < 25O, as a 
funct ion of a lpha and VEQ 

Downwash angle f o r  f l a p s  
funct ion of alpha, VEQ, and f l a p  
de f l ec t ion  

2 5 * ,  as a 

Phi b i a s  t o  s i d e  force  as a funct ion 
of ABETAP, altitude, and VET; 
nozzles = 60 deg 

Phi  B i a s  t o  s i d e  force  a6 a function 
of ABETAP, a l t i t u d e ,  and VET; 
nozzles = 81' deg 

DRMB81U 

DRMP60U 

DRMP81U 

DSFTbT 

EPSlT 

EPS 2T 

PBSFGOU 

PBSF81U 

C-134 

C-135 

c-137 

c-14% 

C-144 

C-149 

c-l50 

C-152 

C- 15 4 

C-42 
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INDEX TO LOW SPEED AERODYNAMIC PLOTS (Cont 'd) 

DEPEYZIENT DATA TABLE 

PBYN6O Phi  b i a s  t o  yawing moment as a func- 
t i o n  of ABETAP, a l t i t u d e ,  and VET; 
nozzles  = 60 deg 

C-156 PBYM6OU 

-PBYM81U C-1S8 PBpM81 

RC 

Phi  b i a s  t o  yawing moment as a func- 
t i o n  of ABETAP, a l t i t u d e ,  and VET: 
nozz les  = 81 deg 

Correct ion f a c t o r  t o  p i tch ing  moment 
c o e f f i c i e n t  as a funct ion of a lpha 
and VEQ 

RCT C-160 

RCA 

RK 

C-161 

C-162 

K Fac tor  f o r  d e l t a  cor rec t ion  t o  axial 
f o r c e  c o e f f i c i e n t  as a funct ion  of VEQ 

RCAT 

RKT Correct ion f a c t o r  t o  p i tch ing  moment 
c o e f f i c i e n t  due t o  s t a b i l a t o r  f o r  zero 
deg. f l a p s  

Ground e f f e c t  on long i tud ina l  con t ro l  
power as a func t ion  of THALP 

EXOT 

RMBEOOU 

RKO 

RNBEOO 

C-162.1 

C-163 Ro l l ing  moment out  of ground e f f e c t s  
as a funct ion  of THALP and VEQ; 
nozzles  = 0 deg 

M E 6 0  Rol l ing  moment out  of ground e f f e c t s  
as a funct ion of THALP and VEQ; 
nozz les  = 60 deg 

Increment of r o l l i n g  moment out of 
ground e f f e c t s  as a funct ion of 
ABETAP, THALP, and VEQ: nozzles  = 
8 1  deg, VEQ = .025 

RMBE6OU C-164 

RMBE81 RMBE81U (2-165 

RMBE96 RMBE96U C-168 Increment of r o l l i n g  moment out  of 
ground e f f e c t s  as a funct ion of 
ABETAP and THALP; nozzles = 8 1  
deg, VEQ = .096 

RMGEOO RMGEOOU 

RMPB81U 

C-169 

C-171  

Rol l ing  moment in ground e f f e c t s  
as a funct ion of THALP, a l t i t u d e ,  
and VET; nozzles = 0 deg 

Lookup term for DRMP81 as 
t i o n  of ABETAP, a l t i t u d e ,  
nozzles  = 81 deg 

RMPB81 a func- 
and VET; 

C-42.1 
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XHDEX TO LOW SPEED AERODYNAMIC PLOTS (Cont'd) 

DEPENDENT DATA TABLE 

r n P 2  

RM2P47 

RM4P12 

M7PO 5 

SFGE60 

SFGE81 

SFTB60 

SFTB81 

SFTP6 0 

SFTP8l 

Rol l ing moment i n  ground effects 
as a function of ABETAP, THALP, 
and VET; nozzles = 81; a l t i t u d e  = 
1.2 feet 

Increment of r o l l i n g  m o m e n t  out of. 
ground e f f e c t s  as a function. of ABETAP 
.and THALP; nozzles = 81, VEQ = ,247 

Rol l ing  moment i n  ground e f f e c t s  as 
a funct ion of ABETAP, THALP, and 
VET; nozzles = 81, altitude 4.12 
f e e t  

Rol l ing moment i n  ground e f f e c t s  
as a funct ion of ABETAP, '%HALP, 
and VET; nozzles =I 81; a l t i t u d e  = 
7.05 f e e t  

S ide  Force i n  ground e f f e c t s  as a 
func t ion  of T&ALP and a l t i t u d e ;  
nozzles = 60 deg 

Side  Force i n  ground effects as a 
funct ion of THALP, a l t i t u d e  and 
VET; nozzles = 81 deg 

B i a s  t o  s i d e  f o r c e  as a func t ion  of 
BETAP, a l t i t u d e ,  and VET; 
nozzles  - 60 deg 

Bias t o  s i d e  f o r c e  as a funct ion of 
ABETAP, a l t i t u d e  and VET; nozzles 
= 81 deg 

P h i  b i a s  t o  s i d e  f o r c e  as a funct ion 
of YPHIE, a l t i t u d e  and VET; 
nozzles = 60 deg 

P h i  b i a s  t o  s i d e  f o r c e  as a funct ion 
of YPHIE, a l t i t u d e ,  and VET; 
nozzles = 8 1  deg 

RMAT8lU 

RM2P47U 

BM4P12U 

m7PO 5U 

SGFE60U 

SFGE8lU 

&TB60U 

SFTB81U 

SFTP60U 

SFTP81U 

C-174 

C-177 

C-178 

C-181  

(2-184 

C-185 

C-189 

c-191 

C-195 

C-197 

C-42.2 
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DEPENDENT DATA TABLE 

pMBS60 B i a s  t o  yawing moment as a f a c t i o n  
of ABETAP, a l t i t u d e ,  and VET; 
nozzles = 60 deg 

YMBS81 B i a s  t o  yawing moment as a funct ion 
of ABETAP, a l t i f u d e ,  and VET; 
nozzles = 81 deg 

W E 6 0  Yawing moment i n  ground e f f e c t s  as 
a funct ion of THALP and a l t i t u d e ;  
nozzles = 60 deg 

YMGE81 Yawing moment i n  ground e f f e c t s  as 
a funct ion of W, a l t i t u d e ,  and 
VET; nozzles = 81 deg 

W E 6 0  Phi  b i a s  t o  yawing moment as a 
funct ion of YPHIE, a l t i t u d e ,  and 
VET; nozzles = 60 deg 

W E 8 1  

YMTl300 

YMTB60 

YMTB81 

Phi  B i a s  t o  yawing moment as a func- 
t i o n  of YPHIE, a l t i t u d e ,  and VET; 
nozzles = 81 deg 

Yawing moment out  of ground e f f e c t s  
as a funct ion of THALP and VEQ; 
nozzles = 0 deg 

Yawing moment out  of ground e f f e c t s  
as a function of THALP and VEQ; 
nozzles = 60 -deg 

Yawing moment out  of ground e f f e c t s  
as a funct ion of T" and VEQ; 
nozzles = 81 deg 

YMI3S60U c-202 

YMBS81U C-204 

C-208 YMGE6 OU 

pMGE81U C-209 

YMPE60U C-213 

YMPE81U 

YMTBOOU 

C-215 

c-220 

YMTB60U 

YMTB81U 

c-221 

c-222 

C-42.3 
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