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FOREWORD

This report by the Bell Helicopter Company (BHC), Fort Worth,
Texas, presents the STOL substantiating data of a conceptual
design study of 1985 commercial tilt rotor V/STOL transports.
Phase I, in Volumes I and II, presented the results of the
VIOL portion of the study. Phase II, in Volumes III and IV,
presents the STOL portion. The study is being conducted for
the National Aeronautics and Space Administration, Ames
Research Center, Moffett Field, California, under Contract
NAS2-8259. Mr. D. R. Brown is the NASA Contracting Officer
and Mr. H. K. Edenborough is the NASA Technical Monitor.

Mr. K. W. Sambell is the BHC Project Engineer for the study.

The technical guidance of Mr. J. A, DeTore of BHC is especially
noted. The assistance and advice of the following members of
the BHC technical staff are gratefully acknowledged:

Mr. B. D. Charles - Aero Acoustics

Mr. R. D, Foster - Asrodynamics

Mr. D. A. Hardesty - Handling Qualities
Mr. E. E. Scroggs, Jr. - Weights

Dr. J. G. ¥Yen -~ Aeroelasticity

The BHC tilt rotor aircraft design synthesis methods, available
for use on this project were developed principally by Mr. E.
L. Brown. The engine scaling methods were developed by Mr.

¥. V. Engle.

The volumes prepared are as follows:

Volume I - Conceptual Design Study of 1985 Commercial
Tilt-RBotor Transports — VIOL Design Summary
(BHC Report No. D312-099-002). NASA CR-2544

Volume II -~ Conceptual Design Study of 1985 Commercial
Tilt—-Rotor Transports - VIOL Substantiating
Data (BHC Report No. D312-09%- 003) NASA
CR-137602 o

Volume III ~ Conceptual Design Study of 1985 Commercial
Tilt-Rotor Transports - STOL Design Summary
(BHC Report No. D313-099-001). :

Volume IV - Conceptual Design Study of 1985 Commercial
Tilt-Rotor Transports - STOL Substantiating

bata (BHC Report No. D313-099-002). NASA
CR—-137765
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RELICOPTEIR comPany

STOL SUBSTANTIATING DATA

QUIT.INF O VOLUME IV

Data resulting from the Bell Helicopter Company tilt-rotor
aircraft design synthesis computer program for four point-
design aircraft are compiled in this wolume (BHC program
OMSW03} .

The data are arranged for two payload categories: 100-
passenger and 45-passenger aircraft. For each payload cate-
gory, two point-designs are shown: a four-engine design and
a twin-engine design.

The four-engined aircraft were optimized for maximum fuel
economy at the fuel cost specified in the contract,
2.0 ¢/1b.

The twin-engined aircraft were optimized for minimum DOC at
a fuel cost, estimated as typical for 1980-1985, of 10.0 ¢/lb.

In each payload category, a common fuselage design is assumed

which is shown immediately preceding the data for that category.

The cost data shown on page 9 of each data set is based on an
airframe unit cost of $90 per pound and a utilization of 2500
block hours per year.

For the 100-passenger class four-engined aircraft, cost data
are presented on pages 9-A through 9-D for airframe unit costs
of $90 per pound, $110 per pound, and utilizations of 2500 and
3500 block hours per year.

D313-099-002
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- SYMBOLS ;
ii X For each of the four point designs, the results of the synthesis E
A program are printed on a data set consisting of pages numbered o
1 through 14. The formats in each set are identical P
for pages numbered the same. Some of the pages have self- o
explanatory nomenclature while others use symbols. The &
descriptions of the symbols for the appropriate data-set page i
numbers are presented in this section. ¥
1 " The data set page numbers using symbols are listed below. i
S (Those pages using the same symbols are grouped on the same ;
line.) 5
T
s = Pages 1 through 6 ?
T - Page 7 i
iy : .
- Page 8 ' )
& 3
-
P

't
%

D313-099-002 2
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SYMBOLS FOR PAGES 1 THROUGH 6 OF EACH DATA SET:

NAMI DESCRIPTION UNITS
ALPLA MAngle of attack of the fuselage waterline DEG
relative to freestream velocity
o ALT Pressure altitude FT
i; BOOMS Equivalent-flat-plate area of twin booms of FT2

a twin-boom tilt rotor configuration, not
applicable in this study

CD Drag coefficient of the airframe in airplane -ND-
- mode, referenced to aerodynamic wing area
ﬂi and freestream velocity
CDF Drag coefficient contribution of the fuse- ~ND-
lage
CDH Drag coefficient contribution of the hori- ~ND-

~zontal stabilizer

CDWP Drag coefficient contribution of the wing ~ND-
and wing~tip-pods

D

CL Lift coefficient of the aircraft in airplane -ND-
mode, referenced to aerodynamic wing area
and freestream velocity

CLH Lift coefficient contribution of the hori- ~ND-
zontal incliluding elevator trim

CLPRP Lift coefficient contribution of the prop- ~ND~-
rotors due to thrust forces acting along
mast centerlines

CLWP Lift coefficient contribution of the wing ~ND~-
and wing-tip-pods

DGW Design gross weight of the aircraft LBS

EXT Equivalent-flat~plate area of landing gear FT2

pods in this study, also used for exter-
nal stores when applicable

ol r Equivalent-flat-plate area of the airframe T2
;f FF FTuel flow of all operating engines, includ- LB/HR
g ing percent increase in fuel flow if
o applicable
g D313~-099-002 3 . _
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SYMBOLS FOR PAGES 1 THROUGH 6 (CONTINUED}

NAME DESCRIPTION UNITS
FUS Bg.ivalent-flat-plate area of the fuselage FT2
at zero lift of the fuselage alone
; GW Gross weight of the aircraft L.BS
Ji HOR Equivalent flat plate area of the hori~ BT2

zontal stabilizer at zero lift of the
horizontal alone

s

INTMPA Uninstalled intermediate power available HP
of all operating engines at the engine
output shafts, corrected for off-optimum-
rpm operation, 30-minute rating not multi-
plied by the engine installation and
accessory loss factor. Airplane mode.

sl
o e SR A T ey R e e e D R TP
TR N A T

s

s

MISC Equivalent flat-plate—area of miscellaneous FT2 : 7
items contributing to drag but not included i
in other component drag 7L

MP Proprotor figure of merit, referenced to -ND—-
proprotor shaft thrust and power required

NAC Equivalent-flat-plate area of the nacelles P72
at the wing tips, also called wing-tip- =
pods P
NORMPW  Uninstalled maximum continuous power avail-  HP 4

able of all operating engines at the engine :
output shafts, corrected for off-optimum- i
rpm operation not multiplied by the engine T
installation and accessory loss factor

OMGR Proprotor rotational tipspeed FT/SEC
PROPCD Mean section profile-drag coefficient of ~ND~

the proprotor blades in airplane mode,
based on F35 calculations

PROPCL Mean section lift coefficient of the prop- ~ND— -
rotor blades § ]
PROPNL, Propulsive efficiency of the proprotor ref- ~ND-
PROPN erenced to shaft thrust and power, level
flight
PROPNC Propulsive efficiency of the proprotor ref- ~ND-

erenced to shaft thrust and power, at
stated rate of climb

D313-099-002 4
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NAME

PWRCL
PWREQD

Q LIMITED
R/C
SFC

SL

TC

TEMP

THPAP

THPAQ

THPR

UTLHP

SYMBOLS FOR PAGES 1 THROUGH 6 (CONTINUED)

DESCRIPTION

Climb-power—-utilized of all operating
engines, at the engine output shafts,
divided by the engine accessory and
installation loss factor

Power required of all operating engines
at the engine output shafts divided by
engine installation and accessory loss
factor

Torque limited-- i.e., speed is limited
by torque limit of drive system

Rate of climb using either torque limited
or intermediate power, whichever is less

Specific fuel consumption referenced to
PWREQD and corrected for off-optimum-rpm
operation

Sea level

Proprotor thrust coefficient referenced to
proprotor shaft thrust, and proprotor
solidity using blade chord outboard of
25-percent radius, 2 CT/G

Atmospheric temperature

Thrust horsepower available from both
rotors, at intermediate rated power of
all operating engines, and level £light
propulsive efficiency

Thrust horsepower available from both
rotors at the maximum proprotor shaft
power permitted by the drive system
torque limit, for the level £light
propulsive efficiency

Thrust horsepower required from both
rotors in steady-state level~£flight,
zero rate of climb

Maximum continuous power permitted of
all operating engines by drive system
torque limit, at the engine output
shafts, divided by the engine installa-
tion and accessory loss factor

D313-099-002

UNITS

HP

HP

_ND..

FT/MIN

LB/HP-HR

=ND=-

_ND_

DEG

HP

HP

HP

HP

[N
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SYMBOLS FOR PAGES 1 THROUGH ¢ (CONCLUDED)

NAME DESCRIPTION UNITS (A

VERT Equivalent-£flat-plate area of the ver- T2
tical stabilizerxr

v True airspeed KNOTS
VGND Ground speed KNOTS

VMC Maximum continuous true airspeed ' KNOTS

VMCX Maximum continuous true airspeed KNOTS
1 at sea level standard day

WING Equivalent-£lat-plate area of the wing FT2
at zero lift of the wing alone

D313-099-002 : o 6
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SYMBOLS FOR PAGE 7

NAME DESCRIPTION UNITS

ACL Rate of climb in airplane mode with all FT/MIN
engines operating, at either torgque-
limit or intermediate power whichever
is less.
Rate of climb is given in the table for
each of four gross weights, and for alti-
tudes delineated by the major headings
numbered 1 through 5 above the FFl columns.
The specific altitudes corresponding to
these headings are in this order - 0, 5000,
10000, 15000, and 20000 feet. The table is
further divided by two subheadings numbered
1 and 2, for each altitude. Under subhead-
ing 1, climb is given at the true airspeed
for minimum power (maximum rate of climb)
which is taken as 1.2xVgi,717 based on results
of prior calculations. Unéer subheading 2,
it is given at that airspeed times a factor
{(such as 1.5) which is a wvariable input to
the program. All climb data are standard
day.

ACR Fuel flow of all operating engines in LB/HR
airplane-mode level-flight-cruise or loiter,
including percent increase in fuel flow if
applicable (not used in this study). Fuel
flow is given in the table for each of four
gross weights and for nine flight conditions
delineated by the headings 1 through 9 above
the V2 and ACR columns. Although each condi-
tion is for but one specific altitude and
atmospheric temperature, the altitude may be
different for various cases provided it falls
within the limits given below. To f£ind the
specific altitude within these limits, it is
presently necessary to cross reference the
data on pages 2 through 7. If the values of
ACR are zero, then fuel flow data for that
flight condition were not needed for the mis-
sion calculations and were not calculated.
The condition descriptions given below are
not the only ones permitted by program logic,
but they have been consistently used for this
study, to date. :

Condition  Description

1 Cruise at true airspeed for 99-
percent maximum-nautical-miles
per pound-of-fuel at one specific

D313-099-002 ' 7
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SYMBOLS FOR PAGE 7 (CONTINUED)

o EBGE  EEN

NAME DESCRIPTION UNITS

Condition  Description

et

altitude which must be within
5000 to 9999 feet, standard day

favoun)
N

Cruise at true airspeed for 99-
percent maximum-nauvtical-miles,
per pound-of-fuel at one specific
altitude which must be within
10000 to 14499 feet, standard day

T i

3 Cruise at the true airspeed for
99-percent maximum~nautical-miles
per pound~of-fuel at one specific
altitude which must be within

3 15000 to 19999 feet, standard day

q 4 Cruise at the true airspeed for

: 99-percent maximum-nautical-miles
per pound-of-fuel at one specific
altitude which must be within
20000 to 24999 feet, standard day

5 Cruise at either 90-percent maxi-
mum continuous power or at torgue-—

o limit power whichever is less, at

one specific altitude which must

T be within 10000 to 14999 feet,

i; standard day

- 6 Cruise at either 90-percent maxi-
j- mum continuous power or at torgue-
b limit power whichever is less, at

one specific altitude which must
be within 15000 to 19999 feet,
standard day

7 Cruise at either 90-percent maxi-
mum continuous power or at torque-
limit power whichever is less, at
one specific altitude which must
be within 20000 to 24999 feet,
standard day

8 Cruise, loiter, or hold in airplane
mode at the true airspeed for mini-
mum fuel flow but not less than 1.2
® Vgeallsr at one specific altitude
which must be within 5000 to 9999
- £feet, standard day '

B E D313-099-002 | g




ees ST R D

B2ELL

HELICOPTER comPany

Use or disclosure of vata on this page Is
subject ta the restriction on the title page.

S¥YMBOLS FOR PAGE 7 (CONTINUED)

NAME DESCRIPTION UNITS

Condition Description

9 Cruise, loiter, or hold in airplane
mode at the true airspeed for mini-
mum fuel flow but not less than 1.2
X Vgiall &t one specific altitude
which must be within 0 to 4899 feet,
standard day

FF1l Fuel flow in climb for ACL. See definition LB/HR
of ACL

GW1l Gross weight of the aircraft LBS

HOV Fuel flow in out-of-ground effect hover with LB/HR

all engines operating. Fuel flow is given
for each of four gross weights and for
three flight altitude and atmospheric tem-
perature combinations as delinsated by
headings 1 through 3 beneath the HOV label.
The three combinations are in this order:
altitude = 0 and temperature = 90%F; altitude
= 0 and temperature = 59; altitude = 3000
feet and temperature = 91.5. If wvalues of
HOV are zero, then the calculation of fuel
flow for that condition was not requested
in the program input and should not be in-
cluded in the mission analysis

ve Cruise airspeeds for ACR, true airspeed. KNOTS

(See definition of ACR)

v3 Climb airspeeds for ACL, true airspeed. KNOTS

{See definition of ACL)

WFF Fuel flow with all engines operating, at a - LB/HR

D313-099-002

predetermined percentage of maximum con-
tinuous power, and at hover tipspeed and
zero airspeed of the aircraft. Fuel flows
are shown in the table for five combina-
tions of altitude and temperature as given
below. Although all are routinely calcu-
lated, only the third value from the top
of the column is used in this study. The
five combinations and the related power
are as follows
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SYMBOLS FOR PAGE 7 (CONCLUDED)

8 NAME DESCRIPTION UNITS
¥ MaX. CONT.
ALTITUDE/FT TEMPERATURE/CF POWER/%
- 0 80 100
3000 91.5 100
0 59 50
0 a5 l0C
3000 91.5 *

* Intermediate rated power, but SFC at
maximum continuous power

el

Gl Gavedl e el vemsd

D313-099~002 10
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NAME

FR

MODES

% 5 < H

DESCRIPT

SYMBOLS FOR PAGE 8

TON

Accumula
Accumula
Altitude

ACL -
ACR -
ALO -~
Dsc -~
GND -
HOV -
TOF -
WUP =

ted distance

ted fuel reqguired

Airplane Climb

Airplane Cruise

Airplane Loiter

Descent (previous mode and speed)
Ground

Hover

STOI. Takeoff

Warmup

Accumulated time

True airspeed

Gross weight

Weight of payload plus crew

D313-099-002

UNITS
N. MI.
I.BS
FT

~ND~
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DIMENSIONS FOR 100~PASSENGER FUSELAGE
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BELL HELICOPTER COMPANY PAGE 1 ‘
DESTGN SYNTHESIS BROGRAM  —-o- <= < r= o + = oo oo DATE 08/12/78 =~~~
DESIGN PDINT NUMBER 2
DGW = 64300 .

COMPONENT ZERO-LIFT DRAG, AIRPLANEs FLAPS UP

WiNG HOR  VERT FUS NAC B0OMS = EXT  MISC TOTAL

6498 2420 1078 10062 - 3442 - 0e00 2200 © 0a0G BFe 0T —rmi = s ime o iamen oo
DRAG WITH LIFTs AIRPLANMF, FLAPS UP Lo

ALBHA cL cH cLwp cLH cLPRP cowe coF coH

~4 200000 =0e173452 003756 «~0.07022 ~0.1:1168 =0.00263" 001188 * 0.01659 0« 00482 oo

—2 00000 002243 0.03328 0210532 =0408173 -0.00116 001210 0013132 000378
0«00000 0eR2909 003388 0.20086 =0«05177 000000 0.01458 0a.01197 Q00307
2.00000 0e43595 003936 045640 =0.02182 0001237 001930 0«01313 0.00267

4.00000 0.54355 004973 -- 0463194 0«00813 - 0.00358 - DeB2B27 0« 018659 0«00260"'“'““—’“'

&«00000 QeB85239 006497 0«RN0748 0«03803 000683 0.03550 0.02237 0.00285
800000 l1.06301 0.08510 098302 Q06804 0.01196 Q0+ 04697 003045 000342
1000000 127595 O0«11011 1.15856 009799 0«01942 0406069 004085 0+.00431
12. 00000 149179 0140060 1«33409 012794 - 002976  CuD7666 e 05355 0=00552
14,00000 1«71E10 017477 150963 015789 0«04358 0.09488 006857 000706

SPEED POWER DATA-AIRPLANE
GW 64300 ALT=- - - -

: PHA = 1367 15687 1767 19667 218627 2357 2567 2767 296:7 31547
\ 9 =

B+781 60187 44405 3132 2.193 1480 0927 0+489 04136 ~0al51

%) e
e%&@

A e i

@ TEMP= - - BO OMGRS-— QOO = s mmmoos e e e e

Ty

e
P~




|
Lty =
1
i
———e
'
:
1
A

1

3 BELL HELICOPTER COMPANY PAGE
3 DESIGN SYNTHESTS PROGRAM . - DATE 0&6/12/75%
b DESIGN POINT NUMBER 2
i cL ® lelAf 0872 0.5R0 05953 0,456 0382 0,375 0.280 0243 06213
cD = De0943 NeOBHE 00528 000480 040401 020375 040358 00348 0.03481 0.0337
F = Bhaeh 5345 G46ety 39.6 356 33e2 31.8 308 307 2949
o PROPCL= 0a 006 00805 00771 00780 De0B16 0.0871 0.0939 0.1016 0.1100 0,1189
PROPCN= 0400098 Q0103 001018 040112 040116 00119 0,0121 D+0124 0a.0128 040132
¢ PROPN = 753 THeb TH«8 T5a7 76a1 T&EB T7Teb TB«3 BT 7901
PWREQD= 2033 3281 3729 3§ 379 5236 630c 7611 9169 11024 iarv2
UTLHP = Tle2
NIORMPW:: A450 R525 B&606 B 692 8779 ag65 8958 067 9200 9359
/0 = 89 Qed Qa3 B9 8.2 Tl 67 60 53 4a7T .
SFC = 05360 05166 004R95 Qws635 04410 Dad206 0.4082 03994 04,3940 03909 . =
FF = 1625 1695 1826 2030 2309 2654 3307 3661 4343 5149
vMC=0 LIMITED
VMCX = 24647 )
e Fr—' - EB&?.O . w - - ‘- — . P el ] - — - R i e .. ceon e o B
; SPEED POWER DATA~AIRPLANE 5
“Es GW = 80375 ALT= 5000 TEMP= 41 OMGR= 540
- = 1686 14 .6 P08sH6 PP4Jasd 28426 264D 2Bheb T0Geb- peer == o -
ALPHA = B.781 52559 4941 3730 2.801 2073 1«492 1.021
. CcL = 1146 0911 Qe782 Q45615 0519 0443 0383 0,335
i <o = 009483 Do0T701 040563 040480 00429 0+.0397 00,0375 0.0361
- bl = A4 et A2:6 50a1 427 3Bel 352 333 32.06 - = e e T
by PRMOPCL= Oel4B1 00,1316 01736 041211 00,1225 0.1265 0.1323 00,1395
= PROPCND= 0:0109 0.0113 0.0117 00120 040122 00124 0.0127 00131 N
PROPN = ASe 4 838 AR5 81.8 Bla.5 BleS B1.5 81.3 ;
PWREQD= 5186 4452 4G26 5604 6484 7521 B217 10534 .- - : . L : 7
2 n UTLHD = 6445 : iy
NORMPY= 7545 7624 7707 7789 T87T 797G apas6 gz218
ek L/0 = g 0.2 10.2 T 9 Sa3 Beb Te9 Tel
SFC = 04473 (el395 0.4285 0.4193 00,4139 04084 0.4050 024056 - -+ =~ -
FF = 1872 1957 2111 2350 2684 30956 3620 {273
T SPEED POYER DA TA~AIRPLANE
GW = &®4300 ALT= 5000 TEMP= 41 OMGR= - 540 - . . .
v = 14743 167.3 187 a3 207¢3 227¢d 24Te3 26703 2R7e3 3I0Ta3 3273
ALPHA = A,781 ha341 Q4624 2,374 204356 1.715 Islae 0+697 0330 0028
[ = 1elédt 0888 0709 (QuS78 00481 0406 0348 02301 0.263 0,232
CD = 00,0943 00681 00540 0404680 040412 00383 040364 00352 0.0344 0.033%" .
F = 34 .6 60T 43,0 408 3666 34 .0 323 33 30e6 30l : ;
PROPCL= 041232 J«1090 01032 0.,1026 01055 01108 00,1178 CGa1258 01347 041443 R .
PROPCN= 00104 Du0109 00113 00117 040120 040122 0+,0124 040127 00132 00141 2 S
PROPN = 3.2 Ale5 BDs3 798 797 80a0 A80e4 80.7 Ale7 BOe2 - e oo ;
PWREQD= 3074 3302 3715 4315 5101, 5081 7270 8696 .10403 12443
UTLHP = 6446
NORMPY = 481 7555 7635 TTI? 7800 7889 7987 3102 8237 8386
L/D = GaS 10.0 Qe Qa5 - B8 8.0 Ta3 5.5 . 548 Se2 - - =
SFC = 064835 08715 044560 04401 044241 0e4150 0.4091 0.4055 0+4051 0.4066
FF = 1486 1557 1694 1899 2163 2524 2974 3526 4214 5059
SPEED PAWER DATA-AIRPLANE T e N L b e e e - S N
Gw = 48225 ALT= S000 TEMP= 41 OMGR= 540 “
v = 1275 1475 1675 IB7eS 2075 227e5 24725 26575 2BT7«5 3075 32T«5 .
ALPHA = f.781 6030 30198 2.906 1+96R 1266 Qo726 02303 —0.0368 —0310 =0.536
€L = 1s186 0,856 0.,664 ©€.530 Qsad33 0360 03204 0260 D225 0a.197 0178 - 4 : ]
CcD = 00943 00653 0.0510 Q0u047% 0.0392 0,0368 0.,0353 0.,0344 0.0338 0:0335 0.0332 o -

F Ba et 5842 454 38.6 34.8 326 31=3 305 PTs0 25 47 295 3
BROPCL= 00964 0.0850 00,0815 008321 040877 0.0943 0.1023 01113 0.1209 021311 0.1415

PROPCD= 040099 0.0104 020109 00113 00117 0.0120 0.0122 0,0124 0.0127 00132 0.0141 - 3
PROPN = 795 TTeB TEe9Q TH«8 T7Te2 TT«9 TBuT 79.5 A1 802 799 . 3

S¥Eﬁg0= gggg 2277 2625 3137 3818 4674 5714 6958 8434 10187 12270
Nﬂﬁﬂpw; 7415 T4R2 7556 7T5H36 778 TE02 - 7RSO 798% - 81048 8239 8389 - -
L/D a0 Felh Seb B8 - 8a0 Te?2 Ged Sa7 Se0 45 4.0

1
SFC = 2-5622 0:5415 05106 04771 04512 044307 04166 0.4102 0+4055 Qa4048 0.50560
= 1174 1233 1340 1497 1723 2013 2331 28548 . 3419 4124 4981

4 i

SPEED PAOWER DATA-AIRPLANE P
GW 32150 ALT= 5000 TEMP= 41 OMGR= 540 i
v 104.1 1241 i44=1 1641 18421 204.1 224e1 2831 264s1 2B4s1 3J04e1 32401 i
ALPHA Ba781 54560 3563 2244 12329 DaH68 04176 ~0.200 ~0.494 —0«728 —0.917 ~1,073 :
cL 1ald 0.8056 D598 OCa2461 04366 02298 0247 0208 04178 0154 0,134 0e118 o

00470 Ga0404 020370 0.0352 00342 0.,0336 00333 0.,0331 040330 0.,0330 2

846 S4a5 41«8 35«8 32.8 3le2 303 29«8 205 29«4 29«3 29«2
D« 0674 040593 0.0587 040624 0.06B7 0.0766 040857 0.0955 0.1058 0.1164 01273 0Qe1384 o
040092 0.0097 Da0103 0a0108 040112 0.,0116 G«0119 0.0122 0.0123 040126 0.013]1 0.0139
PROPN = T2 5 TO«9 709 T2«0 T34 T45a9 T6=3 TT w6 T80 Tt 8040 T 9

g’ﬂ (2]
4 0
[} =)
DO
an
ar
PN B amn
o
.
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&
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Q
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0

- s 3 —
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< . BELL. HELICOPTER COMPANY PAGE 3 e e
' DESIGN SYNTHESIS PROGRAM — - - - Gt R s mmeAeT e DATE 0/ 127575 ~ °~ -
. DES!GN FUINT NUMBER 2
Lt S¥2530= égzg 1394 1671 2084 2646 3355 4234 5285 6536 8008 9744 11799
: NORMPYW:= 7336 T404 T470 7543 T622 - 7708 TIBT . TBTA 797! BO83 a2is ads2
T L/D = B2 BeB Be5 T8 Gl 6+0 502 B 06 25 1 2a7T
iy l SFC = Qa700] 06645 046142 05590 0a5077 044658 044399 04205 0.4119 044058 04048 04052
FF = 873 926 1027 1165 1341 1563 1863 2224 as9z 3250 3944 4ATB1
wo SPEED PNWFR DATA—AIRPLANE
] = 80375 ALT= 2000 TEMP= 52 OMGR= 540
S = 157+4 1778 197« 4 2170 2374 257 « 4 27Tl 29 Ts& 3174
G ALPHA = 8.781 58473 ALB15 3.587 22653 1.927 14352 0e88B HeS10° — - - o+ TToremoTo
Cci. = 121456 0902 0728 02601 0508 0,428 (4369 0321 0282 t
) cb = 0+0943 040693 0.0554 0,0872 00422 Q0&G391 00371 0.0357 0.0348 ' .
- e = R4 o8 flefi 4943 41a9 37.5 34,7 329 317 369
PROPCL= 01375 0«1220 041139 001133 041153 01198 0,1261 061337 01422 " wmomwrmenm w2
D PROPCD= 00107 Da011] 040115 020119 0012] 040123 00125 00,0129 0.0135
éa \ PROPN = Al ab A2 a9 Ble?7 81l.0 50,8 809 Blno1 B8lel B0 o9
PYWREQD= 4040 4312 4803 5508 6429 7575 8966 10638 12642
UTLHP = 6446 Coe - - ' ' T T TS TmmmmossTa S s ST TR T
. NORMPNE= 7993 BOTO 8153 /a236 8319 8611 8516 8643 8791 -
i ' L/D = Geb 10e1 101 Qa7 9al Beb Teb 69 62
Y SFC = 0e4627 064545 0,4430 0.42R08 04186 0,462134 0.4082 0.4075 0.,4074
LR FF = 1869 1960 2127 2362 2691 3131 3660 © 4335 5151 s e
‘ SPEED PquR DATA—A!RPLANE
- GW = ALT [e1¢} TEMP= 52 OMGR= 5S40
3l v = 14008 160-8 180-8 20068 ' 2208 240,8 2608 2808 300.8 3I20B——— "7 =TT
Ly ALPHA = Bs781 6249 585493 3JeZ228 2289 1,572 1.0148 0.570 0.212 =~0.,081
L cL = 1el46 0878 0695 04563 De466 0,392 04334 0,288 0,251 0.221
co = 00943 040672 0.0530 00452 0.0806 00378 0.0361 0.0349 00,0342 00338
: F = 84.6 6000 47?2 2301 3640 33«5 32.0 31=0 304 2eP T T e
T PROPCL= 0+1152 0cl009 00959 040960 000995 00,1053 0.1126 01209 0.1307 0.1398
: PROPCD= 040102 00107 0.0111 Da2a0116 020119 0.0121 0,0123 D0.0125 00129 00136
i PROPN = B2.2 BQe.4 T9s 4 TBe0 790 793 79a9 BO«3 80«6 8004

gzzg 3209 - 3638 4261 5083 5111 T357 82847 10620 12729 ———oowrm T -

oo
o4
54
ra
Im
K]
v]

i

. NORMPW 7933 8006 eg84s 8167 az50 8334 8427 8536 8667 B81lA r
b - L0 = 9.3 QG F«8 De3 Baeb T8 70 653 5.6 5.0 !
[ SFC = 0e5117 003950 06737 004533 0.4353 0,4205 0.4136 04080 0.4070 04671~ e - ]
FF = 1522 1591 1723 193t 2213 2569 3043 3610 4323 ° s1a2 . 7@
N SPFED POWER DATA-AIRPLANE )
GW = 4B225 ALT= 2000 TEMP= G2 AMGBR=" - - - GAO— "= =~ - S e e
X 121=9 13129 1619 181.9 201.9 221.9 241,9 2619 2Bl1.9 301.,9 32149
1 ALPHA = 8.781 52935 4,058 2,759 1824 1129 0599 0s185 04,143 ~0409 —0627
cL = 10146 DoBAE Du650 02515 0418 0D.346 04291 0248 0214 0«187 0s164
cD = 0.0043 00644 0.0501 Go0427 00387 0,0364 0.0350 0.,0342 0.0337 0.0334 0.0332 e
= = 84.6 574 86e5 37.9 3403 323 31.% 3043 29,9 2%9.56 294
PROPCL= 0.0892 020786 000759 020779 0.0820 D,0B899 0.0082 Ds1074 001172 0.1275 0.1380
PROPCD= 00097 00102 0.0107 00112 040116 0.0119 00121 0eD123 040125 0.0130 0.,0137
PROPN =  78.2 7604 757 TSeB T6e4 T7e2 TBe2  T79e1 78.8 BOo2 Ble2 —-———=-
S¥55g0= §°3é 2225 2587 3120 3832 4730 5826 T7TiI35 8685 10516 12682
4 = 44
NORMPH= 78372 7937 8010 a0a9 a172 B254 8333 8433 8543 8675 8827
/D = 8e9 Sed 93 8.6 - Te8 6GeD - bHal -S4 A8 he2 BuB - —
EFC = 0e5964 045727 0e5379 0s8992 04645 0.4418 024229 04140 0.4081 0.4068 0.4068
v, FF = i211 1274 1392 1558 1780 2090 2464 29543 3544 4278 5159
SPEED POWER DATA~AIRPLANE --——e——m oo —a oo o e - - - -
G = 32150 ALT= 2000 TEMP= 52 OMGR= 540
| = 99,5 1195 139.5 159.5 1795 190.5 219.5 239.5 2505 2795 29925 319.5
ALPHA = AeT7B1 54447 3nd18 2,097 1191 0542 02063 —0.302 —0+5856 —0e811 «~0.993 —1.141
cL = 121456 0e794 0583 0.446 0352 00285 0,235 0.198 0.169 0185 06127 Oeltl~ —-
cD = 020943 0406032 De0462 0,D0398 Cul366 0+0349 0.0340 0.0335 00,0332 0,0330 0.0330 0.0329
., F =  BR.H 53.7 471t 35.3 I2.4 30.9 3041 29.7 298 29.3 2922 29,2
‘PROPCL® 0.0622 020547 0.0546 0.0586 0+0652 0.0734 0.0826 040925 0.1030 0.1137 0.1247 0e1353
. PROPCD= 0.0090 0.00956 0.0102 0.0107 0.0111 0.,0115 0.0119 0.,0121 0,0123 C+0125 00i2F 040136 -~ —-
s anQN -* TOe6 6941 6V TG.8 T2«5 Tha2 75-3 TTal Tauﬁ T edd 800 B0l
ngaaos g?ia 1376 1665 2096 2680 3430 4357 5aTs 6796 a352 10179 12332
P = a4s
NORMRYW= 7310 7TB6S 7929 8001 B079 - 81562 82s5 8329 842: BS29 8658 sand-- --.
LD = As0 Be5 B3 TeD 6ol 5.7 5.0 G343 B 3+3 2«9 28 : :
—_ 0 SFC = QaTA10 07016 De64d4 05848 05287 0.4B07 044492 0.4273 o.axsa 023050 0+4063 0.4065 . .
o o = 907 965 lov3 1226 1317 1649 1957 ~ 2339 2823 3415 4136 S013
s SPEED PONWER DATA~AIRPLANE
3 = A0ATS ALT= 10000 TEMP= 23 DOMGR= 6030
- .
- et e en _ - e em
1 <
rqiggéa ?Sg} !
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T~ AELL HELICOPTER COMPANY PAGE 2
i DESIGN SYNTHESIS PROGRAM - e = - - DATE o6/12/73 - -
. . DESIGN POINT NUMBER 2
L 4 = 1779 1979 2179 2379 2578 BTTe9 2979 3179
ALPHA = Ba781 64700 56152 3,972 32053 2,324 10735 14254
cL 2 leldt 0,926 0768 Oe6i4] 0545 04469 02409 0359 - M
: . €b = 0:0943 040715 0.0579 0.0496 0,0442 00407 00384 0.0367
| = = 848 «6% 63«8 Glet 441 39.3 351 340 326 :
i PROPCL= Oof414 01267 041191 041163 011569 0a3198 0.1245 001305
‘i PROPCDS 040110 0e0113 04,0117 00,0120 Co0124 020128 0.0132 0.0143 s e - .- .
PROPN = BA4«b6 A3el A2e0 Ble2? BOe7 BOe3 80e2 7943 o
PYREQD= 4564 4B23 5274 5919 6765 7829 9096 10711 9
; UTLHP = 7162 ‘ =
P NORMPW: 7005 7089 7177 7269 7370 T484 - 7612 ?T52 — - SRR - - i
. " L/D = Qeb 101 102 9,9 S8 8«8 Aal Te
. “ SFC = 004189 044137 0.4079 044014 0.3944 0630908 03875 0.3862
FF = 1912 1995 2151 2376 2666 3060 3525 4136
: SPEED POWER DATA~AIRPLANE
i < W = 64300 T= 10000 TEMP= 23 OMGR= 600
' = 1591 179e1 1G9s1 219,11 239l 2591 2791 2991 3191
‘ ALPHA = Be781 60493 4,845 3.62]1 2688 1962 1.385 0.920 0.539- e
oL = 1al45 0.904 0,732 0.6046 0,507 0022 00372 04324 04285
<€D = 020943 0.0695 0.0556 00474 00824 0.0392 0.0372 0.0358 0.0349
. r = BieHh 6240 849a5  42a1 37.6 35.6 33,0 318 3049
P PROPCLS 0v 1175 041048 0.0992 0s0981 00,1001 041043 041100 061168 0a3PAS —— —--—mrmmmmm b e oo o0
! PROPCD= 040105 0.0109 040113 060116 0.0120 0.0124 0a0128 00132 00144
i v PUOPN = 8243 B0a7 V9.7  79a1 T9e0 790 THeD 79e2 TBoS
PWREQD= 3357  358u 3974 4540 5284 6216 7357 8701 10392
UTLHP = 7162 - . - TEETL - bt Dt . -
. NORMPW= 6930 701G 709% 7?1882 7275 7377  TaOl T620 7761
¢ o = 9.3 Ge 9.9 DeS 8.9 Be2 745 6.8 Gel
SFC = 04571 0.4422 044282 04155 0.4060 0.3972 0.3913 0.3875 00,3854 =
s FF = is18s 1583 1702 1886 2145 2869 2B79 3372  4005-— -— - —m—-— - —meme— - - ]
L
¢ SPEED POWER DATA—AIRPLANE .
: = 48225 ALT= 10000 TEMP= 23  OMGh= 600 ;
X = 137¢8 157e8 1778 19748 2178 237e8 2578 277eB 20728 317e8————— —- - —
P . ALPHA = R.781 64203 44429 3.158 2.218 1505 0950 0511 0,157 —0.133 R
“ LY < = 141456 0874 0u688 0.556 02459 0.385 06327 0282 0,245 00215 :
€D = 020943 0.0668 0+0526 0.0448 00403 0.0376 0,0359 0.0348 0.035! 00337 5
F &  B4.6 S%9.6 46.8 3948 35,7 3323 318 309 30e3 2049 — e .
PROPCL= 040918 00,0816 0.0781 0.0789 040824 0.0379 0,0947 0.1024 01107 Ce1196
*  PROPCD= 0«0099 0.0104 00109 0.0113 Qe01is 000119 0.0123 0.0127 0.0135 0,0142
: PROPN = 7BeB 7648 760 750 TEe2 7668 TTub 7o 7Ba5  7Bo0
- PWREQD= 2288 2473 2807 3289 3927 AT30 0 S710  GB9G B26S Q967 - - — - -
UTLHP = 7162
' NORMPW=  6&AS5Z2 6925 7004 7089 7177 7266 P3ITO  Tas3l 7511 7752
: L/D = 8 9 9.4 - a. .2 Ted 67 6e0 5.3 4.7
! SFC = 0+5132 08948 0.4728 0,4505 0.4273 0s+4115 04011 0.3922 0.3881 Qo3RS5 <= -~ ~——=w=--  — o
1 . FF = 1172 1224 1326 1482 16A0 1966 2291 2702 3208 3838 %
SPEED POWER DATA-AIRPLANE -
= 32150 ALT= 10000 TEMP= = 23 QOMGR= " - GO0 — == "= =====i— sm——e—— o e s m e m e -
H = 1125 1325 15245 172:5 192,55 21Ze5 232.5 252.5 272.5 292.5 31? S 332.5
; ¢ ALPHA = 8¢781 5,748 3.808 2.496 1569 0890 02379 —0s03i6 ~0e327 ~0.577 —~0+780 —0.948
i oL = 14146 0.826 0Da624 0.4R7 Da301 T21 0268 00227 0195 0,169 0148 0Da131
. D = 00943 00528 004585 0.,0815 040378 00357 0.0345 0.0339 0.0334 0.0332 0.0331 0.033¢- —--
3 = BAe6 S640 43,1 3648 3345 3le7 30e6 300 2927 295 29¢3 203
o PROPCL= D.0641 Q040557 00557 D.05A5 00,0637 040708 040781 0.0866 0.0957 0,1050 0a1147 0.1245
P PROPCD= 00092 000097 0.0103 0.0107 Ow011Z 040115 020119 040122 00126 0.0130 0.0137 0.01{59 D
[ BFROPN = Z7le12 695 695 T0O8 Tl T3a4 THeS TE6ol 77«0 T7 8 780 TE o5 - B
b . S¥Ezgo= 1373 1519 1785 21v6 2697 3358 4173 SI153 6324 TSB2 9310 11410
- = Ti6
NORMPW= 6771 6834 6905 6983 7065 TIS3 7244 TIaz 7482 TST6  TTIZ 7863
. /D = R.1 8.6 B.5 7.8 70 6e2 5.5 4.8 Go3 3.8 3.3 29—l
I SFC = 0.6507 0+6184 05710 0.5208 044770 0ub4565 008205 0s4057 043952 0.3894 0.3855 00,3853 :
] £ FF = 894 939 1019 1133 1286 1500 1755 2000 2499 2992 3539 4403 :
[ x
e SPEED POWER DATA-AIRPLANE - e ke e e e i s n Rl R
Gw = R”ROI?TS ALT= 20000 TEMP= ~12  OMGR= 600
. t v = 209.8 229.4 249,84 26594 289.4 3004
IR ALPHA = R .78B1 6.974 5574 234.468 3.581 2.858
i cL = 1186 0.955 0,08 0.692 0.500 0,528 ——— T e s e o o
i o = 0.0943 020732 00613 00529 0.0472 0.0432
« = 8446 65623 SBheb 474D  AG1uD 384
PROPGLx 0w 1837 00,1556 Ga1548 0,1492 041473 De1481 -
.- PROPCD= 00119 0e0i23 De0128 D+0132 0e0142 00167 -— - e e
17 PROPN = B7.0 B5.56 B4.2 B8e2 Hle7 73c9
: (L  PWREQD= 5224 S472 5894 6468 7275 BaRS :
- e
i T
? "
i ﬁ
?P*f‘f}\:*l\
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i . BELL HELICOPTER COMPANY PAGE > e e e
ia DESIGN SYNTHESIS PROGRAM s Tt e DATE 06/12/75°
DESIGN POINT NUMBER 2 o
{ UTLHP = 7162 Lo
. NORMPW= 5562 5452 5745 5851 5961 6076 U
Qi L/D = Gl 1043 10, 10.3 Y Gel ° TmTmom e memmImSne oo ommmmmomme e T
it SFC = 0.3906 043887 ooansv 003851 0.3844 0.3884
L e « FF = 2041 2127 2279 2491 2797  3ave

éaEED POYER NATA~AIRPLANE - ' - TomTmT TEsm s et T mmrmo T wEm ey }  §

T = 64300 ALT= 20000 TEMP= —12 DMGR= 500
i 4 = 187e3 2073 227s3 24Ted 2673 287e3 3073 32702 L
[ ALPHA = B781 64791 5.290 4.132 3222 2,493 1,901 1=4148 . ;
Lo cL = 15146 0,935 Q778 0,657 00563 04,487 04,826 0375 =7 "= =wow o memmmos S mmeenn s s n
cD S 00943 0.0723 040590 005056 040451 0a0415 0.0390 0.0373 it
y F = 84 a6 646 S26 4500 A40ei 35.8 ELYY:) 330

SR PROPCL= 0e 1539 041381 001295 001259 001257 0.1280 0.1322 0,1377 -
- FROPCD= 000113 040116 040121 02D126 040130 00138 0.0160 0.0198 - - T

FROPN = 8505 B4 B2e7 B1le7 8la0 80e1 779 T4 el
b «  PYREQD= 3807  a011 A367 4876 5527 6377 7544 9120
UTLHP = T162 :
NORMPH=  S470 5552 5642 -5738 5840 5949 - 6064 - 6185 e e i e e
L/D = Q.7 102 10.3 10.0 95 . B.0 7ol
t SFC = 04035 0.3990 003938 0.3894 03861 03330 0.3828 0.3920
FF = 1534 1600 1720 1899 2134 2442 2887 3575 .
SPEED POWER DATA—ATRPLANE )
t = 48225  ALT= 20000 TEMP= —12 OMGR= 600
: = 15242 1822 202.2 22242 24202 20622 2B2eZ 302.2 322.2 '
o ALPHA = 8,781 64531 4.900 3.683 2Pa752 2.025 1446 0977 08593 — o = wremmmeo—o— oo
: cL = 14136 00908 0737 0+611 0514 04439 0.379 0330 0.290 :
b r €D = 0.0943 00698 0.0560 0.0478 0.0427 0.0395 0.0378 0.0350 0.0350 g
F = Bae 6253 4948 424 3749 35.0 331 3149 31.0 :
PROPCL= 0e1214 001094 00,1024 01010 0+1028 01068 0.1124 0.1191 0e1266~— - il et e
3 PROFPCN= 0.0106 0.0110 0.,0114 0,0118 0.,0123 040127 00,0133 0.0151 0.0182 -
; « PROPN = 8P«7 Bla2 a0.1 Tt TBal 7848 TBeb TTe2 T4 e5
: PH¥REQD= 2555 2719 3012z 3434 3995 4686 5543 &6674 8153 .
' UTLHP = 7162 : - e : e e e 2
NORMPY = 5375 5450 5531 5618 5713 s814 5921 5034 6153
' L/D = 934 909 Q.9 Gub Qe 0 Be3 TeS Ee7 S8
7e SFC = 04331 0e4246 Du4143 004056 0.3953 0.3890 0.3844 0.3811 0.3830
i FFE = 107 1155 1248 1393 1583 1823 213t - 2543 B1FY— T s e e
b \ SPEED POWER DATA~AIRPLANE ‘
GW = 32150 ALT= 20000 TEMP= -12 GOMGR= 500
= 13245 15245 172:5 1975 212,5 2325 2525 272.5 2092e5 3125 3IZeF 0
M ALPHA = 8,781 62119 4.311 3.030 24091 1.383 0835 04048 04058 —04228 ~0e457 ‘
P W €L = lel45 0e885 0676 04583 0ed445 0372 0315 0«271 04235 0.206 0,182
% ch = 020943 000660 00518 040441 040397 00372 00,0356 0.03456 0.0340 0.0336 0.0333 ,
F = 84.6 58,9 4601 39,2 3S5.3 33.0 31.6 30.7 3Del 29.8 2Qof — " "
PROPCL= 040857 00761 0.0732 Ga0784 0,0783 0+0840 020910 0.09689 01074 0e1164 041257
P + PROPCD= 0.0095 020103 0+0108 0.0112 0«0116 0+0120 0+0125 0.0129 0.0140 0.0162 0.0205 -
]; PROPN = 772 755 TheB  TheD 7583 759 76565 772 7649 753 71a8 :
; S¥EE°D= 1agé 1618° 1848 2182 - 2626 -- 3191 - 3BBS - 3702 5732 7057 B@SZ T
i HP = 71 :
Li i  NORMPW= 5276 5341 5412 5490 5575 5666 5764 5868 5978 6094 6217 )
: L/D = 8eB Qa3 a2 Ba7 Bal Tel Sod 57 500 S el 37T i
: . SFC = 025158 0e4978 04735 043493 044252 04085 039568 0.3879 03827 0.3802 0.3880 "~ "~~~
i i FF = 769 805 ars 980 1127 1304 1541 1824 2194 2683 3435 .
: P 3 :
P CLIMB DATA—AIRPLANE, DGW :
: : GW =64300+0000 - ALT= 0a 0000 ~= TEMP=-" 59,0000 - OMGR=' 500.0000 Fro ey
; v = 1366768 VGND= 135.3022 ALPHA= Be4456 ALPHAC= B.1330 :
o t PROPNL= 0.7829 cL= 1.1103 cbh= 0.0903 DeD= 0.1621 ;
i PROPNC= 0.B866 PROPCL= O»2422 PREPCD= 0.0106 THPR= 50046250 :
i ! THPAP = 7741.2266 THPAQ= 600520117 INTMPA= 9232.6270 -~ PWRCL=" 7161.9150 i
1 RC = 19581016 SFC = 0.4219 FF= 302144102 - :
i :
‘ " CLIMB DATA-AIRPLANE, DGY i
) GW =64300.0000 ALT= 0« 0000 - - TEMP= " S0,0000 - OMGR= -600.0000 ——
. v = 136.6768 VGND= 135.3022 ALPHA= Ba4456 ALPHAC= B8.1330
L4 { PROPNL= 0.7829 cL= 1.1103 cD= 040903 DCD= 015621
oA PROPNC= 0.8865 PROPCL= Do2422 PROPCD= 0-0106 THPR= 5004 6250 ;
: THRAP = 7741.P266 THRAQ= 6005.0117 INTHPA= 92326270 PWRCL= 71619150 -
: RC = 1958.1016 SFC = 0.4219 FF= 30214102 .
i ¢ CLIME DATA—ATRPLANE, NGW : i
©ot GW =64300 0000 ALT= S000.,06060 -  TEMP=  4141710-—" OMGR= 6000000 ———w——wrur—mior mo =
: v = 1472530 VGHD= 14540708 ALPHA= 80,4905 ALPHAC= T«2652 I
: {_ PROPHL= 0e8042 cL= 11150 €D= O«0908 DCO= O«1449 o

e L T R e TS
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Pl " BELL HELICOPTER coprNY PAGE &
¥ CESTGN SYNTHESIS AM e e —— e - CDATE Q6A12APH e e
i - nesxcu POINT NUMBER 2
(" PROPNC= 0.8922 PROPCL= 0.2574 PROPCD= 0.0111 THPR= 6042,7031
. THPAP = 70224102 THPAO= 6042.9531 INTMPA= 8322.7363  PWRCL= 7161.9121% §
T3 RC - = 1B8S.7981 SFC = 0 #10T FFc - 2941 41045 —- - e e e s o
s " CLIMB DATA—AIRPLANE. DGW ‘ .
g GW =64300.0000 ALT= S5000.0000 TEMP= 41,1710 OMGR= 600.0000 ‘
: v = 147.2530 VGND= 146.0708 ALPHA= 8.4905 ALPHAC= TePBERrmom o mm e s .
L PROPNL= 0.,8062 CLz= 1.1150 co= 0.09086 DECD= 041449
N O t  PROPNC= 08922 PROPCL= O0=2574 PROPCD= 0.0111 THPR= 50427031
S0y THPAPR = 7022.4102 THPAO= 6042.9531 INTMPA= B322.7363 PWRCL= 7161.9121 .
ol RC - = 1885.798% SFC = 08107 FF= - 29431 I0A5 o= oo o w e s ae s
i r CLIMH DATA—ATRPLANE, DGW
P =64300.0000 ALT=10000«0000 TEMP= 23,3420 OMGR= 6000000 -
BT v = 15%.0768 VGND= 158.0823 ALPHA= - B.5326 ALPHAC= 604100 - e :
o PROENL= 08231 CcL= 1.1195 co= 0.0513 DCD= De1279 : .
Sl © PROPNC= 008953 PR{OPCL= 0.2730 PROPCD= 0.0116 THPR= 65072.1328 :
; THPAR = 6307.9570 THPAQ= 607T4.6133 INTMPAs 7437.0273 PWRCL= 715619131
: RC = 1798.,4756 SFC = 0.4006 FFz 2BE9.0908 —— - 1 e - e e e e e e
A 7 CLIME DATA-AIRPLANE, DGW :
b v =64300,0000 ALT=10000.0000 * TEMP= 23,3420 OMGR= 6000000 :
cob v ‘= 159.0768 VGND= 158.0823 - ALPHA= - -R«5326 ALPHAC= 6=4100" -— -
A PROPNL= 0.8231 CL= 1.1195 cb= 0.0913 DCh= Osi279 :
: © PROPNC= 0.8968 PROPCL= 0. 2730 PBROPCD= 0.01156 THPR= 6072,1328
A THPAP = 6307.9570 THPAGS 6073.6133 INTMPA= 7437.0273 PWRCL= 7161.9131 .
i {; RC = 1798B.4756 SFC = 0.4006° FF=- 2669,0908 - -+ - - - e e e
., ]
PoLd ‘ CLIMB DATA—ATIRPLANEs DGYW
: GW =64300,0000 ALT=15000.0000 TEMP= 5.5130 DMGR= 600+0000
{ v ®x 172.3502 VGND= 17127718 ALPHA= - - Ba56108 - ALPHACT 4 g BYGE e e o
; PROPNL= 08400 CL= 13278 cD= 00922 DCD= 0.,0938
o] i PROPMNC= 0«8974 PROPCL= 0.2648 PROPCD= 0.0117 THPR= 55838984 , -
i THPAP = 5585,6719 THPAO= 6078.3398 INTMPA= 658144209 PWRCL= 658144170 p
L4 RC = 142B,7346 SFC = 0.3949 FF= 2E9B OGO — - s s ey s s s e e =
. ¢ CLIMB DATA~A1RPLANE, DGW 3
oy GW =64300.0000 ALT=15000.0000 TEMP= 5.,5130 OMGR= 60040000 1
P v = 1723502 VGND= 171.7718 - ALPHA= 806108 ALPHAC= 4 o BOHE e — e e 1
o PROPNL= 0.8400 CL= 1.1278 Ch= -0 w0922 DeED= 0.0938 .
i PROPNC= 0.8974 PRDPCL= 0.2648 PROPCO= 0s0117 THPR= 5583.8984
THPAP = S5585.6719 THPAQ= 6078.3398 INTHPA= 6581.4209 PWRCL= 658144170
RC = 1428.,7346 SFC - = 0c3949 FF= - - 2508,96Q0  ~= [ = - - e -
N : CL!MB DATA-ATRPLANEs DGW
i =64300.0000 ALT=20000.0000 TEMP= ~12.3160 OMGR= .600,0000
Lq = 187.3167 VGND= 187.0B67 - ALPHA= - - Ba«6858 - ALPHAC=" 28397 ——
PRDPNL: O.R547 CL= 1.1358 co= 00931 pCH= 0.0568
: PROPNC= 0.8944 PROPCL= 0.2445 PROPCD= 0.0117 THPR= 4691.2461
S THPAP = 4B9Z.6B36 THPAO= 6058.0664 INTMPA= 5784.1865 PWRCL= 57B4+1846 .
g }; RC ‘= ©039.7825 SFC = 043899 ‘FF=" - 22550410~ - - -—= R
1 CLIMB DATA—ATRPLANE, DGY
GH =64300.0000 ALT=20000.0000 TEMP= ~12.3160 OMGR= &500,0000
v = 1873167 VGND= 187 «0R67 -  ALPHA= - Be6A58 - ALPHAC= 28307
oL PROPNL= G.R547 ClL= 1.1358 cp= 00931 DCD= 0.0558
i . PROPNC= 0.8944 PROBCL= 0+2445 PROPCD= De0117 THPR= 4891,24561 ;
£t THPAP = 4B92.6836 THPAD= 605800664 INTMPA= S5784.1865 PWRCL= 578441846
il RC - 939,7825 SFC - = - 03899 FF= - 225508 10— —— - —— e e e ————
£
I
. b e s - — - -
L ¢ ‘ )
3
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S . BELL HELICOPTER GCOMPANY, PAGE 7 o
DESIGN SYNTHES1S PROGRAM T e s e o DATE 0641277% ™ .
DESIGN POINT NUMBER 2
<« . FUEL FLOWS AND SPEEDS i o
GW1t .
¢ LBe
80375 e e e e e evarn v mm .
64300
¢ 492325
32150 o e i .
I -
e VHCL  RCH FFHCL
80375 0 0 Iy v
64300 0 - e B e e S e e e it ) s e — e
468225 o 0 0
< 32150 o o 0
.= 1 R - D o m—— ——— . - e e - are
vi  HCR vl HCR V1 HCR ¥1  HCR
¢ 80375 0 0 o 0 o o ) 0
64300 o o 0 0 o o o 0
48725 - 0 ; 0 @G-~ 0- - Qe Q0O - - e — o
32150 0 0 0 o 0 0 o o
( ! . l sy m . —- J— — N — 1 T = 2___, = = E————— e - 8 o — 8 E———r R T — —— a4 %4 e
V3 ACL FF1 va ACL FFi v3 ACL FF1 v3 ACL FF1
. 50375 1S2 1176 3010 152 1176 3010 164 1087 2932 164 1087 2932
64300 135 1958 3621 135 1958 3021 146 1886 2941 166 18686 2941 )
48225 114 3177 3033 - 114 3177 - 2033 124 - 3124 2951 124 3124 2951 - nm s
32159 80 Sa44 3045 80 S4a4 3045 B9 5417 2963 89 Sal7 2963
< . 3 Y
- — L. - - l = me PP A 2,4-——_._“--._.__ P . e ——— !-_.. - - o eretm—— ot —— .. 2 . e R Rt p— Y ———r - S ———  } —— x
v3 ACL  FF1 ¥3 ACL FF! v3Z ACL FF1 v3d ACL FF1
. 80375 178 987 2859 178 987 2BS9 193 686 2623 193 686 2623
&4300 156 1798 2869 158 1798 2869 172 1429 2599 172 1429 2599
. 48225 i34 3054 2880 134 3054 2880 - 147 2550 2575 147 2560 o575 v oo
32150 99 . 5372 2893 9% 5372 2893 113 4626 2552 153 4626 2552
<
5 :
- l - P 2 e b J— . - i—am —d A a A W me Am—— e it g—e—— b m— =
v3 ACL FF} vd ACL FF1
. A0375 209 251 2286 200 251 2286
64300 187 ©40 2255 187 940 2855
48225 161 1970 2227 161 1970 2227 - e e e e
32150 127 3m22 2200 127 3822 2200
L o
—— e eep e e e a e e g o . -
vz  ACR vz  ACR va  ACR v2  ACR vZ2  ACR vz  ACR
. 80375 o 0 238 2372 0 0 209 1933 253 2587 0 e
64300 o 0 224 1931 o 6 2a7 1889 264 2563 o
A8725 - 0 0 203 1525-— ~0--- 0-- 222 1385 - 273~ 25910~ "0~
32150 o 0 192 1277 ) 0 197 1009 <77 26ia o )
'S
ce e e g e g o — _
v2  ACR vZ  ACR v2  ACR
209 2041 165 1872 157 1869 : -
< 257 2008 147 1486 1Al 1522
272 1956 128 1174 122 1211 —— - S
282 1996 104 873 100 GOT 5
< .
Lo i
I - — —
1. . N
< F :
o .
’ Lo - - - r — 5
i L .
r
< '
. e e e e e TR TR TTESWS TR T TSTT NI SRS S £ LTI O A TE RS ST T
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'BELL MELICOPTER COMPANY
DESIGN SYNTHESIS PROGRAM - - s
DESIGN PDINT NUMBER 2

PAGE 8
- DATE 06/12/7% - — -~ - - == oo

SEGMENT MODE wP H v D T w FR
{21 SEGMENTS) (START) 18660 —- -0 - O - 0 0.000 64300 4] P e e
1 wup 18660 o ] ] 0«017 6&4265 35
2 TOF 18660 0 1] o 0.033 64214 Bs
3 ALD 13660 o 141 0 0.050 64189 i1l
- ] ACL 1A660 20000 180 a3 0256 63626 674 - -
5 ACR 18660 20000 248 170 0.807 62596 1704
6 ACR 18660 20000 248 171 0-811 62589 1711
7 Ds5C 1660 10000 248 187 O«B78B 62551 1749
a8 ACR 18660 10000 222 ina T .BR2 62543 1757 T N -
9 DsC 16660 2000 222 200 0936 62513 1787
10 ALOD 1A660 2000 139 200 0961 62476 1824
|3 Dsc 18660 1000 139 200 0977 62464 1836
- 2 DSC 18660 o 139 200 D«998 62446 1858 - s m e st
13 GND 18660 ] 0 200 1.0:5 62212 1888
14 ACR 166G 20000 248 227 1.038 62167 2133
is DSC 18660 5000 248 248 1.122 62121 2179
16 At} 1RG60 5000 145 248 1455 61643 2687 -~ s
17 DSC 18660 2000 1495 250 1471 6K£1636 2654
18 ALO 125660 2000 138 250 1.496 61599 2701
19 DSC 18660 1000 138 250 1,5i3 61588 2712 :
20 DSsC 18660 o 138 250 1.534 61570 2TIQ — o T
21 wup 18660 ] a 250 1.551 61535 2765
MISSION FUELs, TNCLUDING RESERVES, IS? 2765
FUEL RESERVES AT MAXe ENDURANCE CONDITION
END OF MISSION
DESIGN GROSS WEIGHT = 64300 +» FUEL REQUIRED = 2765 +» FUEL AVAILABLE = 2766
ENTER 1| FOR WTs ES5T. PARAMETERSs OR 2 TO REPEAT ACEROLl & MSJDOAS
2+7ASHFEF00 9.417SE+H01  2.5376E+03 3,2740E+00 2.9204E+01 4.3399E+00 2.6991E+02 2.1014E402
, 3o1354E+01 A4,0334E+01 4§.48BRE+02 Sa.2373E401 3.8326E+4+01 1eQ662E-01 2.,06105+02 2.4765E402
2+7648E+03 B.8690E+02 1.0000E+Q1 1.0149E+00 1.0149E+00 2.00Q3E+02 1.1845E-01 4«97B2E200Q
3.6548E+00 1.9052E+01 Si560E5+01 5.3061E+01 1. 0000E+00 540000E+00 4,2976E+D03 4.2720E4+04 ,
8+3700E4+02 4Qe3961E+03 5S5.7220E+00 1+3508E+04 4.,4262E400 1.7781E4+04 3.8046E+03 2.572BE+402 4
4 «OBARE+O0 2.0000E+048 1.8883E+03 T.2749E100 4.,9299E~01 7.8740E-01 1.,4836E+00 O0-.0000E+00 -
00000E+00 1e3660E204 2.0000E4+00

SOLUTION IN RANGE. ENTER 0 TD QUIT: 1 TO PRINTS ANYTHING ELSE

.

FOR_COST AND PRINT:

S e
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- . BELL HELICDPTER COMPANY PAGE 9-A L
DESIGN SYNTHESIS PROGRAM — = ——== = = == =n ——————— = . DATE 06/12/75° ‘== °°" .
DESIGN POINT NUMBER 2
R o
c . )
c cosT CHARACTERISTICS
1574 DOLLAR! e e
RASTC AIRCRAFT DATA :
.o - DESIGN GROSS WEIGHT. LBS 6A300
WEIGHT EMPTY, LBS 42720
20TOX DIAMETER, ET ———- U M ABIET ~i- e e
RATED POWER PER EMGINE (IRP SLS)s SHP 2268 )
c DISC LOADINGs PSF 16.15 .
WING LOADING, PSE 7250
. POWER LOADINGs LB/HP= & et e oo e = B89 s e e .
c COST FACTORS
DFPRECIATION PERIODs YRS 12
UTILTZATTONS BHRAYR - o= o o mrim o s s s PEOQ - s = em =i
ENGINE THO, BHR 45060
P DYNAMIC SYSTEMS TROs HHR 3000
MAINTENANCE LABDR RATE, 3/MHR 500
MAINTENANCE BURDEN, (RATID OF DIRECT LABOR)-— ' == - - 1 @50 == e
INSURANCE RATE, % ATRCRAFT INITIAL <OST 200
. FLIGHT CREW COST (TOTAL), 3/BHR 138431
FUEL €OST RATE, S/.8 0,020
PRODUETTION QUANTITY -——- ~— smmmmmmm = oo it o s+ g emms = oo o = y
P AIRCRAFT COMPONENT COSTS K
ATRFRAME, S{M} a s90 PER LB 20601 ]
DYNAMIC SYSTEMS.$ (M} - i Qe@Fa - s 1
ENGINES. S(M) 0u482 8
: s AVIONICSy SE(M) 0,250 1
ROTE/UNITs S(M) 0.000 i
SPARES, $(M) - - - - BoBRR e m b erae i
- TOTAL INITIAL (EAW) s S(MD) 42899
¢ DIRECT NPERATING COST BREAKDOWN
DESRECTATION, %/BHR - B LR 7 8 TR S L
MAINTENANCE PARTSe S/BHR . 65.15
¢ MAINTENANCE LABOR » S/BHR 163.75
INSURANCE , $/BHR 34012
CREW: %/7AHR . s T oT T I3 3y —— e
FUELs S/BHR AD.31
. < OTHER, $/DHR 000
SUM“ARY . e m e e — PR — e EEL T ——— e A aaa amm —— o —— ] T Py —— e - o - s —
DIRECT OPERATING COST» S/BLOCK-HR 604 296
< DIRECT OPERATING COST» $/TON-NMY 0034
DIRECT OPERATING COST» CENTS/ASSM 2
<
(- -
C
c
s . e e e — — [ :
C .
- - - o b g - — ——— — RES—— -_—- “
C
C ;
- N e e m— e e T e mmmm—emmmmnm—————————1 RE:
S —_ L) " By r o s
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* BELL HELICOPTER COMPARY e . ._._ PaGE -8
; DESIGN SYNTHESIS FROGRAM DATE 06/14/75
‘o DESIGN FOINT NUMBER 2
B .
+ e
- : COST CHARACTERISTICS
: 1974 DCLLARS e o )
3e BASIC AIRCRAFT DATA :
DESIGN GROSS WEIGHT s LBS 64300
WE [GHT EMPTY, LHS o 42720 L
= ROTOR DIAMETER, FT ) P T 43.63°
: RATED POWER PER ENGINE (IRP SLSI. SHP 2268 °
; D{SC LOADING, PSF 16.15"
.. WING LOADING: PSF o . B 72450
POWER LOADING, LB/ZHP ' m T e ' 7:09 - Tt
COST FACTORS '
;o DEPRECIATION PERIOD, YRS i ~ 12 i,
i OTIL [ZATIUN, HHR/YR T Bl e 1Y . T
v ENGINE TBO, BHR 4500
OYNAMIC SYSTEMS TEBO. BHR . 3000
MAINTENANCE LABOR RATE. S/MHR 6000
MA INTENANCE BURDEN, (RATIC OF DIRECT LABORY) —— ~—-— = 150 & Tt
INSURAMCE RATEs % AIRCRAFT INITIAL COST 2.60 .
‘ FL IGHT CREW COST (TOTAL)s S/BHR 138,31
- FUEL COST RATE, $/LB 0.020 |
PRODUCT ION QUANTITY - T T T T e 300 T TToT T
. " AIRCRAFT COMPUNENT COSTS
AIRFRAME, S${H) @ 530 PER LB 2.601
DYNAMIC ‘SYSTEMS 4 5{ M) T T e e s e s Qa932° " =TT oo o
EMGEINESy S(M} 0.482
AV IONICS, S M) : 0:250
RDTE/UNITy —IM) 0,000
SOAHES, (M : Tom e e e e e © 04534 oot
TOTAL lNITIAL ::A.). SIMI 4.899 |
DIRECT UPERATING COST BREAKDOWN .
DEPRECTATION . S/BHR AR A § € - T -
HMAINTENANCE PARTS, S/BHR 65415
MAINTENANCE LABCR, S%/8HR 163,75
INSURANCE, S/8HR 24,37
CREW, $/8HR : T mmmmaeme mm e e e t38.3 - T
FUEL s S/BHR 40431
OTHER. S/8HR 000
SUMMARY e e e et e e e e e
DIRECT OPERATING COSTs S$/BLOCK—HR . 548455
DIRECT OPERATING COST. 5/TON-NME 0.31
DEIRECT DPERATING €OSTs CENTSAASSM 2e42 o .
1
4
!
» - - - - Ay . - — i — o —— R — - ———— P — =t — oy —— = - -
t
') - rmeEma it 0 et mm . e == . 4 mw .- — A — —————— . meats  m ma AE e & - - e s —— —_— e —— b - P
' an
;odi

;;-Qg R L T e v e e e s
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BFLL HEL ICOPTER CIOMPANY PAGE
DESIGN SYNTHESIS PROGRAM o ’ DATE
DESIGN POINT NUMBER 2

COST CHARACTERISTICS
1974 DOLLARS

BASIC AIRCRAFT DATA

9-C

66/ 147

DESIGN GRNSS WEIGHT « LBS 64300
WE LGHT EMPTY, LBS 42720
ROTOR LIAMETER, FT oo eeTTTTTTRT T 43463 ~
RATEN PUOWER PER ENGINE (lRP SLS)s SHE 2268
DISC LOADING, PSF . 16.15
wING LDADING, PSF T2.50
POWER LOADINGsy LBY/HP T T T T e 709"
€O0ST FACTORS
DEPRECIATION PERIDD. YRS 12
UTILIZATION, BGHRAYR o -3 X + T
ENGINE T80, BHR 4500
DYNAMIC SYSTEMS TBO+ GHR 3000
MA INTENANCE LABDR RATE, %/MHR 6400
MA INTENANCE BURDEN, (RATIO OF DIRECT LABORY ™~ "~~~ "~ 1.50
INSURANCE RATEs % AIRCRAFT INITIAL COST 2.00
FL IGHT CREW COST (TOTAL)s S/BHR 138,31
FUEL COST RATEs $/LB i . N 0.020
PRODUCT ION QUANTITY Tt Tmmmm o s mm e 300
ATRCRAFT COMPONENT COSTS
ATRFRAME, H{M) @ S$110 PER LB : 3.179
DYNAMIC svsr&us.stn) v T TommsT T mm e e 0932
FNGINES, %{M) Q482
AV IOMICSy S{M) . 04250
ROTEZAUNIT, HIM) i 0.000
SPARES,y 3(M) 3 ToTTTT T e e Q.680
TOTAL INITIAL {(EAe) s-u-n Se524%
DIRECT OPERATING COST GREAKDOWN
DEPRECIATION, $/8HR T TremeTmesmm e e e * 184a12°
MAINTENANCE PARTS:s S3/BHR ., 70a49
MAINTENANCE LABOR, S/8HR 163:.75
INSURANCE: $/BHR o L - 38,75 _
CREW, 3/BHR - ot - : . 138,31
FUELs 3/BHR 40,31
DTHER, $/BHR ‘ 0.00
SUMMARY ) e e e ——— e e
DIRECT OPERATING COST., $/BLOCK=HR 63572
DIRECT OPERATING COSTs 5/TON-NMI 0o 36
DIRECT OPERATING COSTe CENTS/ASSM .. 280 _

78

————— o m—a— -
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BELL HELICOPTER CCMPANY . \
DESIGN SYNTHES1S PRUGRAM
DESIGN POINT NUMBER| 2

COST CHARACTERISTICS
1974 DCLLARS

BASIC AIRCRAFT DATA

J—

PAGE
DATE

9-D
06714775

PESIGN GHOSS WEIGHT . t.BS 64300

wWE [GHT EMPTY, LBS ~ 42720

ROVYOR DIAMETERy FT T - 43.63

RATED POWER PER ENGINE {(IRP SLSi. SHP 2268

DISC LOAOINGs PSF 16.15

WING LOADING, PSF ) 72.50

POWER LOAOINGs LB/HP - - T - "' 709" 77 T
COST FACTURS

LEPRECIATION PERIDD, YRS 12 _

W IL EZATION, BHR/YR . Temrom o 3500 ~ T

FNGIME TBO., BHR 4500

DYNAMIC SYSTEMS TBO. BHR 3000

MA INTENANCE LASUR RATE, S/MHR 6400

MA INTEMANCE DURDENs {RATIO OF OIRECT LABOR) ™~ - 1,50 =~ =~ -~

INSURANCE RATE. % AIRCRAFT INITIAL COST 2000

FLLIGHT CRFwW COST (TOTAL}s S/BHR 138.31

FUEL CDST RATE. 5/L8 0.020

PRUODUCT IOM QUANTITY T o : bo¥s T B
AIRCRAFT COMPONENT COSTS

AIRFRAME, 2(M¥) @ $110 PER LB 3.179

OYNAMIC SYSTEMS.5(M) : - 0.932 - Tt T oo

ENGINES, S(M) 0.482

AV IONICSs S{ M) 04250

RDTEZUNITs S(M) G.000

5P ARES, ${M} ' T o - 0.680 -

TOTAL INMITIAL (EA«), ${M) + 524
DIRECT OPERATING CUST. BREAKDOWN

DFPRECIATIONs $/BHR - T ) I31.51 ~ T e

MA INTENANCE PARTS. S/BHR 70498

MA INTENANCE LABCR, 3$/BHER 163.75

INSURANCEs S$/BHR . ) 2768

CREWs $/BHR - TroTeTTmom T e 13831 "~ — 77 T

FUEL » %/BHR 40031

OTHERs S3/783HR 000
SUMM AR Y o T T T

OTRECT OPERATING COSTs 5/7BLOCK-HR 572404

DIRECT OPLRATING CUSTs S/TON-MMI Q32

DIRCCT UPERATING CUSTe. CENTS/ASSM e . ... .. . 2esS2 B B
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i 3 AELL HELICOPTER COMPANY . PAGE 10
I . DESTGN SYNTHESIS PROGRAM - R L DATE 06712775 — -
1 ay DESIGN POINT NUMBER 2
i !
! : GROUP WEIGHT STATEMENT
v : ROTOR GROUP 4298 LBS
Poaa WING GROUP 5149
: TAIL GROUP U e ot
; HORTZONTAL 396
CoL. . VERTICAL 295
. BODY GR(UP . 7871
k LANDING GEAR - : S R 2730
e NOSE 646
{ MAIN 2045
AUXTLIARY 39
FLIGHT CONTROLS GRDUP R 3530 R e
NONROTATING 2597
' 20TAT ING 481
CONVERSTON SYSTEM 452
ENGINE SECTION e — 633 - - Ce e -
PROCULSION GROUP 7835
i ! ENGINE INSTALLATION 1732
EXHAUST SYSTEM 96
LUBRICATION SYSTEM - ——— = - = mme e e = v o o BB = mmmm s e A s S o e A
FUEL SYSTEM 190
' ENGIME CONTROLS 244
START ING SYSTEM . 132
DRIVE SYSTEM = e -ress rosom s — e oo —i =0 S12F - e e
GF ARBAXES 4396
oo SHAFTING rav
.. INSTRUMENT GROUP 293
HYDRAULIC GROUP e e i - BTG ~— e e e
ELECTRICAL GROUP 495
AVINNICS GROUP 458
FURNISHINGS AND EQUIPMENT GROUP 5917
ENVIRONMENT AL, CONTROL GROUP T e o e e 2066 = - - -
AUXILIARY POWER UNIT 338
OTHER . 0 ;
LOAD HANDLING GROUP : 0 o
WE IGHT EMPTY B kil 42720 LBS - o e : :
TO SEE ALL NASAWT VARIABLES ENTER 13 ELSE 0O: 4
e MISS!UN we:sHT sunmanv
WEIGHT EMPTY 42720 L8S
' . . CREW Ve s —— 660 g mme e T emr e e s eme— s el o s es - - :
by PAYLOAD 18000 .
i AUXILIARY TANK o B
v TRAPPED FLUIDS 154
FUEL AVAILABLE BTEG - e Tmmmm s mames e e e
MISSION GROSS WEIGHT 64300
: DESIGN GROSS WEIGHT 65300 t8S
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BELL HELICOPTER COMPANY
DESIGN SYNTHESIS PROGRAM - — - o e T
DESIGN FG!NT NUMBER 2

. WING STRUCTURAL DATA
BASIC DIMENSIDNS

SPAN RETWEEN RDTMR CENTERS, IM - —---m -7mmess =m0 o T4T 576 "~ 7
BOX MAXIMUM THICKNESS . XMAC 23.000
FRONT SPAR LOCATIONs XHMAC 10,000
AFT SDAR LOCATIONs %MAC 55¢G00 ’
*SPOILER L ENGTH. IN T mrTem 802.000
FLAP LENGTHe IN 802.000
TORSTONAL CHARACTERISTICS
DESIGN PYLON PITCH INERTIAs SLUG~FT2 -« '-vm — om0 o 99518629 -~ ~ oocormmrm T
DESIGN SHEAR MODULUS. PS1 4500000.000
AREA OF 90X CROSS SECTION, FT2 TeB13
PERIMETER 0OF BfiX SECTIONs FT 11.443
POLAR IMNERTIA NOF BOX., ING& -+ == o 78480328 - 7 - T
WING TORSIOMNAL SPRING RATE. FT—LB/RAD 7322610.000
BENDING CHARACTERISTICS