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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




e

S n e
o

@E;BELL
HELICOPTER commamny

Use or disclosure of data on this page is
subject 4o the resiriction on the title page.

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
DESIGM VERTICAL THRUST AT EACH TIPe tBS-— - "~ 3478 F.938 - T o e
RESULTING JUMP TAKFOFF MOMENTs IN-LES 8/A95 D48 + 000
DESIGN NORMAL FORCE IN AIRPLAME., LBS RAD375.000
RESULTING ROOT MOMENT 1IN AIPLANEs, IN-LBS 5334 829.000
DESIGM RDOT BENDING STRESSs PSI -+ — - -~ 50000000 -~ " — T 0 T T
BENDING INERTIA OF BOX, IN4 2668.973
DETAIL DIMENSIONS
SPAR- AND BOX PANEL SKIN THICKNESS, IN—— -~ ——— "~ 7 Qe2t3F—— " """~ ~ = =777
(INNER + OUTER SKIMS)
TOTAL RABX PANEL THICKNESSs IM 1.345%
(INCLUDES CORE THICKNESS)
DERNSITY OF BOX SKINSs LES/CU IN-——" -==5 eommmmne— e o o QeQFH T T T T
FUEL CAPACITY PER 3100 INCHES CELL SPANs LBS . 2485.866
WIMG WEIGHT RREAKDOWN .
PRIMARY STRUCTUREs LBS ———— = —sw— som— s Do 24 o388 —— -~ === o -
SECONDARY STRUCTUREs LBS 312783
FLAPERONS, LAS 0.000
FLAPS AND SPDILERS, LBS 1341474
WING FOLD FEATUREs LBS —— - ~— - ——-—=w—=o—— oo weenmmcmmee - 04000 —mm— m » 00—
OUTER PANEL PRIMAQY STRUCTURE. LBS 269,785 N
OUTER PANEL SEZDNDARY STRUCTURE. -LBS 200,395
WING DESIGN GDVERNED BYS - -——- - —-em e - ABENDING — o T T e e e

EN?ER 1 FOR AIRCRAFT DATA REPORT, 0 TQ SKIP?

PAGE 11
* DATE 06/Y2/75 i
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8ELL HELICOPTER COMPANY
BDESIGN SYNTHES]IS PROGRAM = es o m s i
DESIGN POINT NUMEER 2

PAGE 12

ATRCRAFT DATA- — = omm o s o o e ¢

ATRCRAFT CHARACTERISTICS~
AVAILARBLE PASSENGER SEATS
MAXIWUM GROSS WEIGHTs LB ---v-rvmms om o —mees
DESIGN GROSS WEIGHT. LB
WE IGHT EMPTY, LA
LIMIT FLIGHT LOAD FACTOR,

OVERALL DIMENSIONS (ROTORS TURN!MG)-' e

HEL ICORPTER MODE:
LENGTHs FT
WIDTH. FT

HEIGHT s FT fme e e e

DISTANCE BET“EEN ROTDR CENTERSB FT
ATRPLANE MODER
LENGTHs FT
WiIDTHs FT
HEIGHTs FT
DISTANCE RETWEEN ROTOR CENTERSe FT
NEUTIAL CENTER OF GRAVITY LOCATIDN-—
STOL MODE: MAST 60 DEGREES
* STATION LINE, IN
SUTTOCK L INEs IN
WATER LINEs IN
ATQPLANE MDODE: -
STATTON LIME. IN
AUTTOCK LINEs IN
WATER LINEs IN
MOMENT DF JMNERT A~ -—— —-— wem——rs = o o e e
HEL ICORTER MODE:
PITCHs SLG~FT2
ROLL, SLG-FT2
YAHs SLG-FTZ2 e e
CROSS5{R-Y)s SLG-FT2
AIRPLANE MODER
PITCHy SLG-FT2
RAOLLy SLG—FT¥Z - - oo = mme o e o
YAW e SLG~FTZ2
CROSS(R=Y) o SLG-F72
GROUND LOCATION=-
WATER LINEy IN - -w—meen wreson

RNTOR CHARACTERISTICS~
HUB TYPE
GLADE TYPE- - e o
HIRECTION OF ROTATION  INBOARD TIP MOTIONDE
HELICOPTER/ZAIRPLANE
NUMRER NF BLADES

DISC LOADING AT DST, LB/FT2—-- v = o—-——wm—oe o o o

BLADE LOADING COEFF. (CT/SIGMA) AT DST SL 90F
ROTOR SPEED-
HEL ICCGPRTER MODE:

TIP SPEEDs FT/SEC— -=— ——— ———

RPAM
AIRPLANE MODESR
TIP SPEED, FT/SEC

QPH R

SOLIDITY
DISC AREA PER ROTORe ‘FT2
ROTOR DIAMETERe FT -

BLADE CHORD, EN - e e IREE

BLADE TWIST(EFFECTIVE). DEG
DELTA THREEe< DEG

BLANRE FLAPPING INERTIA» SLG-FT2
FLAPPING SPRING RATEs FT-LRA/DEG - ~—— —-
LtONG- AND LATo. FLAPPING RESTRAINT FT—LB/DEG
PRECONE ANGLE.» DEG

BLADE INPLANE EFFECTIVE MASS, LBS

BLANE INPLANE MOMENT OF INERTIAs SLG—-FT2 --—— -
DIST FROM VIRTUAL HINGE TO BLADE CGy FT

DIST FROM VIRTUAL HINGE TO MAST CENTERs FT

RADe NF GYRATION ABOUT BLADE CGs FT

DRIVE SYSTEM~ T
ENGINE TG TILT ROTOR GEAR RATIO

100,000
64300000 - o
64300.000
42720.000

2500

98,750

62,962

98.750

s 1054926 -
32.830
62298

" 496,071,
8.000
215.700
495,006

0.000
210.49,

3845364313

767058.813

1123608.000 ——- - -+ == =
9368.344

) 357189.000
733682.375 - —— - -

1142531,000

5667.844

7488 = = = s e

GIMBAL
ST!FF—IMPLANE m e o o

AFT/UP
3400

16. 150~ -
0.124

700,000 oo s e e—-
305.432

600,000
2624856 — == - - -
G.118

I2eGTY — T e e
344100

-15.000

1498343

- © 1209 aBRT s e

1814 .425

- 475540

- DATE 06712775 - ~—--~ -~

e

i




BELL HELICOPTER COMPANY . PAGE 13-
DESIGN SYNTHESIS PROGRAM VT mrmmesemes = DATE 0&712/%% ~— = 7
ESIGN POINT NUMBER 2 .
ENGINE TO INTERCONNECT GEAR RATIO 1975
INTERCOMNECT TO ROTNR GEAR RATIO 29370
RATED TORGQUE AF RNOTOR SHAFTe FT~-LRA - ’ N 1159940188 ~°° " "~
RATED TORGUE OF INTERCONNECT SHAFT., FT-LD 2537616
RATED TOROQUE QOF EMGINE DRIVE SHAFTe FT~i.B 835..997
DRIVE SYSTEM INERTIA AT ROTOR SHAFT: SLG-FT2 10720.883
POWER PLANT =~
NUMARER OF ENGINES 40000 .
. INTERMEDIATE RATED POWER{TOTAL-SLS), HP S071.094
i POWER LOADING AT DGW. LB/HP - - T«088 .
N EMERGENCY POWER RATING{PER ENGINE=SL., 90F1n HP 2329457
PR ' ENGINE TORQUE AT EMERGENCY RATINGs FT-LB 657818
1 MAXo CONMTe POWER RATING(PER ENGINE-SILS). HP 2070478

POD CHARACTERISTICS—
¢ CONVERSION PIVOT LOCATIONS

STATION LINE, IN 472 .800
BUTTOCK LINEs IN - o - =r = = = s s I73.788 T moeenm e
WATER LINE, IN 250000
; DISTANCE BRETWEEN PIVOT AND HUB CENTER., IN ©1..367
POD LENGTH AHEAD OF PIVOTs IN 159.426 :
PO0D LENGTH AFT OF PIVOTe EM - e e e e 130.000 -~ —=m==—r=r — -
PRD WIDTHs IN &§0.000
' PND HEIGHT, IN 6B4675
POD WEIGHT (EACHY» LB . 6753984
DISTANCE FROM PIVOT TD POD CGe~ IN — -~ — ——m— - - - 25,290 —--————=——
WING—
WING LDADING AT DGW, LE/ T2 722500
WING AREA, Fi2 Cimmam o iemime e BBGeBGS T mem— —-
FLARP AREA{TNTAL}e FTZ2 245.467
SPOILER AREA(TOTAL). FT2 94.410
. WING SPAN, FT 940175
WING MEAN AERODYNAMIC CHORDS - - R — e e
CHORDs FT ‘ 9.418
STATION LINE{1/4 MAC)s IN 4954006
BUTTOCK LINE[1/8 MAC). IN 265,471
WATFR LINE{1/8 MAGY, EN -~ == - —- = « sm— om0 - - 240e 138 Tt T
LEADING EDGE STATION: INM 46654753
TRAILING EDGE STATION. IN 579,763
‘ ASPRECT RATID 10.000
st TAPER RATIO - L ke m a cmmmemmeme s s er f e mmmmw woe am 1.376 - —- - - -
SWEEP, DEG 0,000
DIHEDRALs DEG 2000
INCIRENCE,» DEG 44000
= AIQFNIL THICKNESS, ¥ MAC - -- S mmmem e 234000 -~ e -
C MAXTMUM THICKNESS LOCATIONs %X MAC 40000
s ‘ FRONT SPAR STATION AT FUSELAGE, IN 478,075
AFT SPAR STATION AT FUSELAGE. IN 540,213
S TATL~
L ' HORIZOMNTALZ
. VOLUME COEFFICIENT 1.563%
it ASPECT RATID - S S Z3.745 -+ ——en -
HORIZONTAL TAIL ARM, FT Sa.7r08
' AREA, FT2 260.913
; SPAN. FT 31.833
o MEAN AERODYNAMIC CHORDs BT -—— —_ - 8.500 ~- - --
ooy 174 MAC STATION LINE, IN 1103.500
. S 174 MAC RAUTTOCK LINEs IN 95.500
174 MAC WATER LINE. IN 287.500
. SHEEP{MAX THICKNESS}s DEG— —-—- —ee e e e 0u000 -~ = =~ - oo
; ELEVATOR AREA, FT2 81.174
b ' VERTICAL®Y
i NUMRER OF FINS Z2000
o VALUME COBFFICIENT - = ——— = smem s imarn e ot e - 0.130- e
ASPECT RATIO(EACH) a,.4%0
" VERTICAL TAIL ARMs FT 52.030
AREA(TOTAL)s FT2 210.138
SPAN{RACH)Ye FT - e e s me e e e 16.000 - —_—— e
MEAN AERODYNAMIC CHORDy FT 6.563
' 174 MAC STATION LINEs M 1119.360
174 MAC BUTTOCK LINE, IH 191.0%3
174 MAC WATER LINE, IN S e e 329830 vm m i e e
SWEEP(UPPER PANEL, MAX THICKNESS)s DEG 13«76568
¢ RUDDER AREAs FT2 61.400
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AELL HELICOPTER COMPANY
DFSIGN SYNTHESIS PROGRAM o . T e e

DESIGN POINTY NUMBER 2

FUSELAGE~

MDST FORWARD STATION LINEs IN

MOST AFT STATION LINEs IN - —--wcom =0 - o | 1180.006 - - -
YOP STRINGER WATER LINEs IN 237.524
BOTTAY STRINGER WATER LINEs IN 67484
MAX WIDTH BUTTOCK LINEs IN 100.022
LENGTHs FT R R SRR Tt 95.833 - v - -
WIDTHs FT 165670
HEIGHT. FT 14170
LANDING GEAR— - e e e - e
ULTIMATE LANDING LOAD FACTORe G 54250
LANDING SPEEDs KNOTS 80.000
NOSE{ TUIN CENTER GROUND LEVEL}S
o= STATION LINE. IN S T s e e 804000 —— v - -
MAIN{EFFECTIVE CENTER GROUND LEVEL):
STATION LINE. IN 568 +533
AUTTOCK LINE, IN 121.717
- - TAJL BUMBER i e LD
STATION LINE, IN 11404070
WATER LINEs IN 177,500
-
ANALYSIS COMPLETED FOR PT NG B — = m—m— e im or o = o o et e i o oo
ENTER OPTION TO READ NEW ARRAYS:
! L - . v e - — —n . e - S e —— = -_———— . N - - -
ENTER 0 TD SKIP DESIGN DATA AND GO DIRECTLY TO TSCHNOLOGY DATAS
* FUNDAM IS MEXTe ENTER 1 TO READ. 0 TO SKIP:
-
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BELL HELICOPTER COMPANY

DESIGN SYNTHES!S PROGRAM ~—~ — — ~ ~——~—=——
DESIGN PDINT NUMBER 19

COHPONENT ZERD-LIFT DRAG

W ING
Le88

DRAG WITH LIFTa.
A [

LPHA
-4 ,.,00000
—~2+00000
000000
200000
4400000
600000
8400000
1000000
12.00000

14200000
SPEED POW
GY

nnun

v
ALPHA
CL

HOR VERT FUS
1+84 lad4 10,52

=0a1T517 Ds04111
002935 0.03635
De223548 0.0¥5823
Q43734 0208253
Oe64311 005347
0B4261 D.06963
105800 009102
1+2688% 0al11764
t1e48281 Dal14949
1270047 0185657

ER _DATA-AIRPLANE

54850 ALT= [+]
1480 16340 188Ba.0
B+836 6382 24,650
1e246 D889 0710

AIRPLANE s FLAPS UR
ch

DGW = 664850

AIRPLANE»
NAC B

FLAPS UP

aaMs EXT

2«89 0«00  2.00

Cl.yp
-0«07T022
O»10532
028086
Os 85640
063194
0«80748
QeSB30Z
1+15856
1.33509
150963

TEMP=

cLH
~0+1020n8
-0,07470
~De0DaT32
~D 1995
0.00743
Q02881
006219
0.0B957
0115694
Oaida32

OMGR=

&g
2080 Z22B+0 248407
J«387 2+438 1708
D580 0e483 (408

HMISC TOTAL
D00 2557

CLPR

—0w001
0000
0.0012

Q0.00373 002738 001916 0=00252
000732 0.03660 0«02588 02002565
001279 0a04808 Q003527 000317

0020
00321

600

268.0°

1«35
Qa3I”O0

Os0a652 009599 Oe 07958 De0055D

.

fea A g At rE e . n tm e+ e - e i ———

[ PAGE

i
DATE 08/13/75

P ‘COWP CDFE COH 2
=-D.,00287 0«01298 001016 000356

27 0.01321 0.01513 000358
o0 D«01568 203379 C+ 002685
AD 002041 0.01513 000249

T4 D«06180 004736 000395
B  0.07TT? 0.06213 D+00510

286840 " 30B.0 "328.0 358.0
0+676 0a308 =0a003 ~0.258
Qo303 0265 (2233 0.207

ORIGINAL PAGE IS
OF POOR QUALITY]
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b . .. BELL HEL1COPTER COMPANY ' . PAGE 2 UL -
DESIGN SYNTHESIS PROGRAM DATE 08/711/76 i -
DESIGN POINT NUMRER 19
cb ® 00!0!5 0!0733 0-0532 Ce496 0.0445 000414 000394 003282 0-0374 Ce0368 000355
r oh Al e ATe 340 3 30« wl 25 28013 27«8

9 - - . .J‘
PROPCL® 0.09&3 0.0356 0‘001% 0.08145 050842 O-UBB? Qe 0947 001016 0.‘093 Onll?ﬁ 021259 E k
PROPEDE 040101 Ce0I06 040111 De0114 040118 04020 020123 D+0126 040130 00,0136 0.01%2 : '
PROPN = TOnd TTa7? Theb ThHa2 7644 THo8 TTek T7e8 781 783 77l
PYREQDs 2514 37Te A243 4214 5794 &892 B222 _ 2822 11714 13914 16722

2
NORMAW= 11242 11346 11457 11573 11686 11804 11938 312099 12294 12522 12772
L/D = 8.8 8.9 Be8 Bah Te8 Te2 GoS 58 Sel LYY 4 faf
S5FEQ = QaS5677 005581 05194 0e3BTA 00604 04387 04193 0ad065 Je3976 0e3907 0438564
2 1995 20°7F0 Z204 2395 2667 3023 3448 3593 4557 5437 6461

g:EED POWER DATA-ATRPLANE

= BIOSK3 AL Te 5000 TEMP= 41 OMGR= Sa0 ]
= 1TBe3 198e3 21803 2383 258843 278.3 29843 3218.3 3328.2  3SBa.3_ . .-

ALPHA = B08356 04739 5a4176 3883 30054 24316 12720 1233 02829 0491

CL = 1elf6 04926 04768 00641 02586 04470 04409 0358 0318 02284

ch = QelO015 Qa0769 020623 0.0534 0404756 00439 0a04i4 0.0397 0.0386 CaDI?T

E 7Bs4 592l A7eB 4048  3bet 33,5 3la& 303 204 2848
PROPCLE Del559 01388 041298 01262 01264 021262 01330 0214301 0,1473 00,1553

PROPCD= 020112 UeQl16 Q0e0119 00122 00123 00,0126 00129 0.0127 00145 0+5157

PROPN = 858 842 8249 62«0 8l.56 81a4 2ial 805 798 7849

PWREQD= 4897 5180 S673 6370 7275 84046 9798 11497 13503 158B3

UTLHD = 6446

NURMPW= 10050 10163 10278 10391 10514 106556 3108323 11012 11221 11448

L/0 = Sel Se Feb Se3 B8 B.2 Feb G Sel S5+6

S5FC x D,4573 0-4499 0043294 044273 Q04174 024110 0-20532 04017 048001 0.3952

FF = 2239 2330 2492 2r22 3036 3455 3971 4618 S402 6341

SPEED Ponan DATA-AIRPLANE ]
G 4850 ALT= 5000 TEMP= 41 OMGR= 540 . . } 1
159.4 1794 169a4 2104 239,484 2594 27904 295.4 319.4 3I39.4 359.4
8eB38 64530 44866 34529 24685 14949 10366 0.894 0.508 (.189 -0.072-
1145 0905 0.732 (605 0508 0432 0373 0a325 02585 0253 0.225
0al015 040748 0405958 De0510 0e04ST 0.05823 0s0402 040387 0a0378 00371 020367
78e4 £7e4 A5 .8 3940 3449 32.3 30eb 2%.6 28.8 20e3 2800
PROPCLE Dwl202 0.1154 01086 0a106% 01087 041129 021188 0#1259 001239 0,J425.0.1516
PROPCD= 00107 OeQll] 00116 00119 De0l23 0.0123 Da0i25 0.0129 00137 00135 040157
PROPM = 83,9 82e1 80.6 80.1 79 eB 7909 80«1  B0a1 79.7 79«3 785
PWREQD= 3585 3826 4257 /4876 5681 6684 7906 9380 113157 13234 15697

<]
NORMPH= 99564 30056 10175 10284 10397 10522 106565 10833 1‘024 11233 {1462
L/D = Ba? .3 3 9.0 8a48 77T 760 ok 'Y Sel Qe __ . B ]
SFC ® 0«50586 0069!? 04722 064534 0e437) 0.4220 043122 04063 0-40!# 03997 03986 a
FF = 1813 181 2010 2211 2484 *821 3258 3811 4479 . 5289 6257 j

»

r

0

X

>
noNRENY

SPEED POWER DATA-AIRPLANE . R . e e e e ‘ j
GW 48638 ALT=  &000 TEMp= 41 OMGR= sS40 |
v 138¢3 15Besl 17841 198a1 218s1 238.1 258ei1 27Bal1 298.1 3i8e.1 3381 358e18 ' |

10146 Qo878 0589 02587 0459 0.3FS 0328 0283 0Ca245 04216 0193 0a1l70
041015 04,0719 020586 0,0382 040434 040306 00388 0.0277 0a0370 0.0366 0-0363 G=0361
T8ag 55.2 A= 369 332 31«0 2%a6 288 282 279 27w 27t
PROPCL= 021024 0.0904 0.0860 0.08685 040900 0.0957 0.1027 Do1108 02195 01289 0-1386 QulABS
PROPCD= 0s0102 040106 0=0111 040115 0eD119 0u0121 00123 00125 00129 00136 CGe0144 00156

P

=
ALPHA = 84836 60237 4:4485 Ja21h0 2209 14487 0a925 0#480 0s121 0,172 ~0.415 ~0a619
L =

=

PROEN = B80e6 7Be? 77¢6 77e2 T7e3 77eB T8aB 75«1l 79s8 79e¢3 790 7He3
PYREQD= 2424 2622 2085 3513 4212 50B4 6143 74ll 8923 10728 126827 15297
= i

NORMPW= 9863 9957 10059 10167 10277 10389 10553 _10854 10821 11010 11219 11456

L /D = 8BS Qal 89 .4 Te? Tel 63 Se6 5.0 LYY =9 e

SFC  x 045923 0e5T16 005405 0eS051 0e4715 0e0473 0.A2B5 04147 0o4076 ‘04017 033997 0.3523

FF = §436  149% 1633 1775 1986 2274 2632 3073 3637 4316 5127 6092

SPEED POWER DATA—AIRPLANE ~~ 77 ~ =~ - o I
GW 32425 ALT= 5000 TEMP:= 41 OMGR= 540

=
v = 1127 13287 1527 17247 1927 2I2e7 2327 2527 2727 2927 3127 3327
ALPHA = 8,836 5a7TB 32817 244%0 14552 08645 0346 —0o054 —0o370 =0a623 =0.829 0999
[ = 14146 0axB2T G624 0458 02352 0322 (Qa269 " 0220 02196 02170 0.149 D«332

=z Dsi015 040676 00523 00447 020808 CoO3R7 0,0374 00367 0e0362 040361 0.0350 00359
E TBat 51.8 400 342 Slel 29..5 286 280 27 =7 27 =6 27
= Ds0720 Qe0633 Da0518 020646 D=0700 0,077) 0408545 00944 01040 01139 Del240 (o i13R%4
PROPCDT 0«0094 040100 00105 0.0110 Qa0114 00118 (a0120 00122 0.0124 0.0I27 040134 Da0142°
FROPN = Thel T2e3 71a9 T2a5 T35 Ta4a? T5.0 TTw2 T8e2 T8ug TOs 1 TEe®
PWREQD= 1838 1587 1875 2300 2871 2599 3487 5551 #3313 8299 10083 2130
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Pl P AELL HEL ICOPTER COMPANY ) _ il PAGE 3
L DESIGN SYNTHESIS PROGRAM DATE 08,1175
o DESIGN FDINT NUMBER 19
’ UTLHP m  6AASR
P NORMPWE 97538 9340 9931 10033 10138 30247 10359 10478 10b14 10774 10958 11161
[ LD = Tl 23 Bal Teb 6e7 Su.9 Se2 4e e 3.1 2eT
P c SFC = 0.T7448 o.?oaa 0+5562 05006 05365 024988 Du5511 0.4379 0-410& 0-4093 0,4031 0a3999
. - FE = 1068 1124 1230 1381 1569 1795 2069 2431 2858 23401 4056  4dS51
SPEED PDWER DATA=-AIRPLANE - ’ .
r Gy = 81063 ALT= 2000 TEMP= 52 DMGR= 540
v = 170e4 190e8 2104 230e4 25044 270ed 290s4 3510s4 3304 3504
ALPHA * 8,836 65656 54053 J+B41 2.905 2el67 1.576 1,095 0.608 0.367
: cL 1146 De9IB8 Da752 0627 0531 Cef55 0,395 02245 04305 0271
¢ con = Ds1015 020761 CGs0613 000524 040468 0.0432 0.0309 G.0393 §.03B2 0,0375
F = TBa% 5Be4 470 5041 35.8 33,0 3102 30e0 29«2 28a6
PROPCL= 01850 0.1289 0412058 021180 021189 021223 0.1275 01341 01416 01499
PROPCD= Du0110 0s0114 020116 GoDI20 Ga0123 040124 Ds0127 040132 00181 CuD1I49
¢ PROPM =  B5el B3ed  B2a1 61+3 B80.9 BOeB BDeB B0eaS5 7H5u9 794
S¥Esoo= 2120 5009 5520 6247 T192 8369 98056 11547 13643 16053
P = . . R .
NORMPW= 10648 10755 10866 10975 11092 11225 11281 11568 111779 12010 : ;
c L/0 = Qo0 Qa5 Qa5 L+ -4 Ba? 8.0 Tel GeT &all Sed N
SFC = 04775 004672 0.8544 04408 0s4269 04164 044108 Des4048 004023 004010
FF = 2254 2380 2508 2754 3071 3485 @ 4025 4674 S489_ 6437
¢ SPEED POWER DATA~AIRPLANE ]
GW = 64B50 ALT= 2000 TEMP= 52 OMGR= 580
E 152,84 1720 192.4 21244 232.4 2524 27224 2924 3124 3324 352e4 j
ALPHA = BeB36 64841 4,736 34483 2,536 12803 10225 04761 00384 0u072 ~0.188 ;
P cL = 12146 04895 04719 0590 02493 02418 04259 06311 0273 0.28]1 0214 |
cD 2 001015 0eQ730 (0,0588 0.0501 040459 020417 00397 020384 000375 00359 00366
F = TEaG 5647 450 38, 3843 31,8 303 29e3 28.56 2842 2709 ‘
PROOCL= 0e1209 C.1070 01010 051000 041024 0al071 07134 021208 0ei1291 C.1380 0.E473 ,
¢ PROPCO= Oe0105 Da0130 00113 60118 020120 0.0122 0.0124 000127 00133 0sCl4l 0.01S0 .
PROPN = 5340 512 79«9 7Fe2 7Ual D3 T9xb TQ0T TP 7948 790 C
PWREQD= 2a66 3712 2 Al158 4803 S56a45 26695 7970 9501 11333 13515 156010 “
UTLHP = 6436 ]
¢ NORMPW= 10553 110659 10767 10877 10987 11104 11238 11398 11533 11801 12035 :
. L/D = 8.8 = Y4 Qa2 BaB Ba2 T 6eB Gal Sa5 4 a9 a8 ]
SFC = 0a5264 0,5008 04969 Da4707 0:4498 04328 004185 004108 0.4048 0.4019 0050068 2
i FE = 1859 1932 2066 2 226F 2538 2897 3335 3903 4587 5332 6413 -
{  SPEGD POWER DATA-ATHPLANE :
GW = 4838 ALT= 2000 TEMP= 52  OMGR= 550 _ o
v E 1320 1520 172:0 192a0 212:0 232.0 25240 272«0 292.0 312.0 332.0 352.0
¢ ALPHA % 8836 652160 4,308 32012 24061 12345 (0a792 0+356 0006 ~0a278 ~0.513 —0709 i
cL = 1el86 (aBBA 04675 0#542 0.448 0371 0e314 04270 0234 0205 0181 0Oe161 ;
cD T OelDI5 04,0710 0,0556 020474 00628 020401 020385 0,0375 00368 0.0365 0.,0362 00361 ;
£ = 78e8 5445 G2e6 36e2 327 20.6 29.3 2Be6 28a1 27«8  E7e 27 |
c PROPCL=E D.0948 0.0836 020799 00810 00850 920910 0.0984 0.1067 0ullS7 01252 041350 01450
PROPCD= 0eQ100 00105 0e0i09 0o011é 040117 0aDi20 0e0122 CeDi24 020127 Ce0132 040141 DD149 -
PROPRN =  T79al 7TeS THad THEe3 75«5 7Te2 TTeF ThBe? 1902 794 TSl 788 .
S¥EEQD= 2252 2557 2933 3483 4214 5130 6243 7573 9152 11026 13248 15775 _j
HP = a B
¢ NORMPW= 10484 10556 10657 107564 16875 10984 31101 11235 11395 11584 11796 12030 .]
L/D = Bel B9 B8 B2 TeS  HeB S+ O Sa4 AeB 4o »7 323 .
. SFE = 0.6287 045054 0oS5702 05309 04920 0245956 04386 044214 0s4117 0ud053 0445019 0.400% U
: ¢ FF = 1479 1548 1672 1849 2073 2358 2738 3192 3V6B 4470  S32&% 6317
! SPEED POWER DATA—AIRPLANE , e e e X -]
= 32425 ALT= 2000 TEMP= 52 OMGRE 540 g
¢ £ 10748 12T7e8 187e8 1678 18TeB 20Te8 22Te8 Z4TeB 2678 2878 3078 I2T»8
) ALPHA = Baf356 5eb38 3abT73 234l 12409 0a732 0a225 0164 —0469 —0.713 —Na911 —1.074
: cL = laift 0s815 04609 0s873 Qe377 D308 0257 0237 0.186 04151 0Osl41 0s12a
| cD = 0p1015 0e0HE0 DeDS13 040540 (0,0202 C.0283 D.0372 0.0366 0a0362 003561 D20360 00359
L ¢ [ = THhaeh 51} 3.2 236 320e 2Ga«2 28«4 279 27Tu? 27«5 2Tel 27 ad L
PRDOPCL=E 020665 Ce05B4 Ge0ST5 0.0607 040664 00738 00,0822 0.0913 001610 Da311)] 0.1213 0.1317 :
FROPED= 0,0093 0a0058 0e0104 De0109 040113 040117 0.03120 020122 00123 001256 0+0131 00139 :
. PROPH == 728 FOwb T0eS Tleh 7227 Tahael TH5e5 768 T7e3 TBe? 7T9el 790 :
. ¢ 5¥Eago= ézgi 1562 1861 2305 2504 367 AH05 5729  T060 2 B628 10476 12556 ;
(S -3 i
NORMPW= :0368 10446 10536 10635 10743 10852 10961 _1:075 11205 11358 11542 11750 :
/D = Tab Bel Ted Ta2 Ea S5a6 - 3 3e8 3.3 2.8 2el :
¢ g 4 0e7913 0+7502 05900 06286 0.,5705 05183 04749 o.qasr 0eA268 Ce4135 0,4071 Ge4022° |
i = 1120 1172 1286 1449 1656 1901 2187 2555 3013 3568 A265  50h) :
SPEED pnwen DATA-AIRPLANE =~ ~ " 7 - : :
p Gy = 81063 ALT= 10000 TEMP=x 23 OMGR= 600 i
p_v 2 192.6 212486 2326 25226 2726 2926 Ii2e6 3I32e6 IB2eb i
: ¢ ;
or 24T Pagy 1
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™~ BELL HEL TCOPTER COMPARY PAGE 4
DESIGN SYNTHESIS PROGRAM DATE 0B/8)/78
(ﬂ DESIGN PO!NT NUMBER 19
t ALPHA m  B48386 @AcB74 BeINZ 4.223 3.308 =7 30971 16475 1,060
[4 8 L lelthits DaPa0 O 780 DaBOSH 0872 Ouﬁqﬁ 0a835 0De2BA 00342
Co 2 001D 00OTB3 000641 00050 0.040) 00,0451 00428 040405 0.0392
R ' = T8al B2 a9} 8423 A7 5 34 6% A2e8 309 2969
PROPCLE 003490 001338 001283 041215 0el210 043230 001267 081317 001377
PROPCDE 00123 00320 020120 040123 000128 D.0821 00130 0¢0161 00199
PROPN 85ed 83 B2a4 Bl1s5S B0e7 802 T9.5 T7e2 737
. PRREQD® 5334 5609 6082 6754 7642 B726 1310093 11955 14438
UTLHP = 7!62
NORMPW= 3564 Qa71 9591 o722 9867 1003 10213 10411 10623 .
L/0 = 9 o Dol 95 903 - Be3 To? 6e9 6el
SFC = D275 008210 0,48137 044062 0+3993 0o39:8 0.3870 0.3824 0.3806
e FF = 2280 2361 2516 2743 3051 3a18 3906 a4572 5594 !
SPEED POWER DATA-ATRPLANE :
] Gw = 54850 ALT= 10000 TEMP= 23 OMGR= 500 ¥
¢ v = 37202 1922 21242 232«2 25202 272.2 29242 312,22 332.2 A52.2
. ALPHA = DeB36 6aB76 5.082 2,875 2a.940 2202 1.610 1a127 0.729 0.396
cL = 1eo)la6 0920 QTS5 0.620 0,534 04852 0398 002349 0+308 Q274
) ch = 041015 0.0753 Da0616 00526 00470 00424 0,0810 00,0394 D,0783 Q0375
L F = 784 S8.6 4T a2 402 359 ITai 313 30a1 2922 28a6
PROPCL= 0,0243 Os1312 021046 01025 021035 01067 0o1115 041175 0.1243 O0o13E7
PROPCD= Qo0108 0c01I2 0,0115 0.0119 00122 0.0127 0«0130 00,0138 00159 0.0i95
PROPN = BZa1 Bles4 803 795 TOe 78 .5 78.8 T8a4 T6e5S 73.2
' PHREQD= 3912 6147 4557 5145 5914 6885 B804S S47F7 11372 13878
UTLHR = 7162
MORMPW= 9254 9354 9469 9589 o719 9864 10028 10210 10307 10620 :
L/D = 8«0 G2 9.3 Qe 8.5 Te9 T2 [ 5.8 5.1 ;
t SEC = DeABS8 024565 0008436 044276 004150 00,4034 0.3946 03879 Ce3528 D.3755 ]
FFE = 1822 1893 2022 2200 2448 _ 2778 ___3177 3675 4353 5266 .4
. SPEED pnwen DATA—AIPPLANE
] G4 4B638 ALT= 310000 TEMP= 23 CMGR= 600
v = 14902 1092 18942 20%a2 22090.2 2492 26902 289,22 3092 329.2 349.2 3692
ALPHA = Be836 62398 4:674 Jull3 24364 3eT34 16059 0809 0325 D017 ~De239 =0455
, CL B 1al86 0.891 0712 0.583 00485 00811 0Bo352 00305 0267 0235 0.20% 0187
co % 0alOl5 000735 020583 00497 Ca0446 00,0215 0.0395 0.0382 0.0374 00369 00365 00363
B F = TEatt S&adt 84406 3B.0 3841 31«7 30.% 20.2 285 PBaY 278 277
PROPCLE $e0576 0c0B68 00825 0,0823 00850 0.08956 0,0955 D.1023 061100 01181 01266 Oo1223
PROPCDz 0.0102 060107 Ga011} 020115 00118 00121 0+0125 0.012¢ 00,0135 0.0154 D0.01856 00259
! PROPN = TRud TTe8 T6u8 -1 ) 765 7508 T7el T7:5 TT=6 TE a2 T3a5 675
5giﬁguz 3?23 2847 3193 3692 4349 5174 6184 7382 8813 310680 13090 16739
=
B \ NORMPYC 5126 9227 9337 9451 9570 9699 9841 20002 10183 10376 10586 10912
f L/79 = 8.8 B8e9 8,8 BeS To Ta2 Se 5.8 Se Hab 420 a3
SFEC = 0uSAR3 05238 024972 08702 004575 0.4256 (a4096 0.3990 0+32896 0a3840 0,3795 0.3835
FE = 1435 1491 1588 1736 1946 2202 25 2945 3433 4102 3957 6419
f SPEED pnwen onvauaznpanne
. W = 425 = 10000 TEMP= OMGR= 600
1 = uax-a xna-a 1618 1818 2018 Z21o8 24148 256148 2818 301e8 32148 3818
l ALPHA = B0B36 5999 4.060 2:746 1799 1.096 00560 02182 =0¢191 ~0.459 =0.680 ~0B&2
‘ ct. = 1,846 0845 00689 00514 064817 02386 0029) 0248 0eZId4 0187 0olfia OelasS
<o = 003015 00,0693 020539 00460 00417 00393 020379 00371 0:0266 Ce0363 00361 00360
' F = 788 53al 4142 3581 31.9 300 28+9 2843 27«9 27.7 275 278
- PROPCL= 040685 D.0606 0o0589 0,0609 000652 0a07E2 0.0782 00860 0.0945 0a1031 001120 Oat223
{ PROPCD= 000094 000300 00105 0o0Q109 00113 00,0117 000120 Qs0124 020128 000132 0aD1a% 0.017Q
l PROBN = 720 T1.1 70+6 711 7242 73e4  Tha 75a6 T6oh ?7el 7505 T4eS
5#55g0= %?z; 1729 2005 2407 2941 3617 7 aszs46 5444 6528 8004 9729 11942
=
! NORMPW= Q002 30912 0189 9296 9400 9526 9850 9786 2940 20113 10302 310507
—y L/0 = Te Be2 8e0 TeS Ga8 Gal Se HeB 402 3.8 303 2+8
5rC n 0o6983 06683 060163 025631 065129 C8TIT 0634836 044197 00,8045 03940 Go28562 0.3869
o FE = 110} 1138 1236 1355 IS0 1706 1973 2285 2681 3163 arss 3545
SPEED POWER DATA-AIRPLANE » o — .
GY = BI063 ALT= 20000 TEMP= ~12 DOMGR= &do
— , v & 2PbeB 246aB 266.8 2B6HeB 30608 22648 346a0
ALPHA m B.B26 Tel25 Se791 4,713 3Io8335 3,111 2,508
. cL = 1al1d6 0,968 00825 Co717 04626 0a552 00490 . . )
vi €D # 0olD15 000811 0.0677 0.0586 00523 0.0480 00448
F = Phob 670 519 44a9 40.0 26 34.2
' PROPELE 001925 00,1760 01624 001557 01527 001525 01541
—_ PROPCDS D20324 040129 001322 0.03141 020165 0.0204 0.0283 e
PROON = B7e ]} B85a6 B4 +3 82ae6 707 TS57 6B o
PHAEQD= 6137 6831 6842 T493 2483 9888 12112
T UTLHR 7i62
| SR e — e e e =+ it e s P e
. . A
¢ .
- e P B T T e e S ey —— e e e potit e T e yas — -
1 O 008 QUALEFY |
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b BELL HELICOPTER COMPANY . PAGE 5
DESIGN SYNTHESIS PROGRAM DATE 0B/11/75
¢ oss:sn PO!NT oUMBER 19
NORMP W= Tadt 7593 7rea vBT2 2 8382
L/D 2 Qb Ga? SaB ol ﬂ ? Tol

B Do
SFC B3 02920 00,3896 03872 0.3836 0-3502 0-3789 0a3583
. e = 24006 2497 2649 2875 3228 346 4703

SPEED POWER DATA‘A?RPLANE . C e e irm e . . *
GW 64850 LT= 20000 TEMP= =12 OMGR= 600

202.8 222.8 24248 26208 2B2.8 30248 322.8 3428
82836 60900 50519 48,382 3.4T6 2-743 24130 1,640
1186 04949 Q799 02682 (02589 0a514 (e8452 0,401
0231015 040792 D+0652 0.0561 00,0502 0.0460 050431 0.0411
F 78u4a 60D 50«0 4320 3803 35e1 3249 3104
PROPCLZ 021618 0s1456 0413562 001315 0.1303 0-1315 (1347 Ge1392

»
r
o]
X
>
NeneEny

= Fe GeS S ub Gaa Qo0 Boe Ta o d
t SFC 2 0e4083 044042 03786 0,3920 03066 0:3818 03775 03791
FF = 1820 1891 2016 2187 2427 2777 3255 #4048

48628 ALT= 20000 TEMP= =12 OMGR= 600

t G¥ =
v 2 17Se7 19547 2157 235a7 255.7 2757 295.7 315.7 I35.7 3I55.7
ALPHA = 80836 60712 54136 3937 3:006 2267 16873 1187 07686 0a4506_ __
cL = laldBb 0924 Q0760 00637 00541 0,465 024048 0.355 0.3314 0279
< co £ 001015 0.0766 0.06P0 0.0530 00474 0.0437 040412 00,0396 000384 00,0377
F = 7Be4 58,9 Ly ) 40e6 36.2 3249 31e% 302 2% 3 287

PROPCL= 0,12R4 0.1148 01079 01056 0s1064 0el0%4 00,1140 01198 0G.1265 01338
PROPCD= 000109 020113 000117 040122 0.,0i26 020120 020143 0.0168 00216 00317

v , PROPN = 83le4 81.8 B0t TG 79:0 TE7 T7a0 -rel 708 63.0
PWREQD= 2979 3553 3360 3903 4481 5198 6148 Foto 93168 11996
UTLHP? = 7162 . . -
NORMPW= 7ie2 7286 7400 Fs5zae 7652 779l 7939 8094 8258 8429
\ L.7D = D8 Qe 93 9.0 8.5 T 9 Tol Eats Sl deb
SFC = Oedig7]1 0sQ37F 04255 04134 004034 00,3938 035855 03796 03755 03853
FF = 1332 13ul 1572 16ta jaos 2047 __ 2370 . 2809 | 3943 K622
. SPEED POWER DATA=LIRPLANE
GW ® 32425 ALT= 20000 TEMP= ~§2 OMGR= 600
v = 1434 1634 1U3.4 203es 203e8 24308 263l 28348 303e4 323.4 3438 3638
ALPHA = 80836 60,317 4,558 30284 20338 12607 1039 00586 00220 =~0.060 —0.330 —-0+530
c cL = 1ald6 0,883 0.701 D570 0e472 00398 00340 0293 V256 04225 0,200 UTa178
CD = 0s1055 00727 000575 Do0490 060440 0004810 00391 000380 Ge03T2 0367 000364 0,.,0362

F T84 5508 4440 374 3346 3203 29,9 29,0 2B o4 28 .0 278 27«6
PROPCL= Qe0312 040810 Qa0773 0a0776 000806 0c0B55 0e0F17T 000988 0o 1066 001148 0.1234 001323
[ PROPCO= 0w010} 0.0106 05,0110 020118 000118 000123 0.0127 020133 0.0150 00179 0e0284 0cU3T0

PROPN = T8e+H Th b Th .7 TSey T5e5 TS5e7 TGe?2 TEeD 7He3 T2.9 67«5 589
PWREQD= 1725 1859 2097 24463 2903 3488 __ 4189 _ 5044 6158 7601 o751 $3:17S
UTLHe = 7162
< NORMPYW= 7631 Tiazg 7221 7329 7448 TETY 7705 ¥8AT T998 8157 a3z3 8498
L7D = Be3 87 8a7 Ba3 T o7 6as9 (Y § S5e6 %aS S 42 35 27
SFC = 05472 0.5272 008991 04702 008456 042284 D8062 0039045 (3845 0.3TAC 03750 0.39863
FF = 944 280 1047 1149 3294 iav73 1702 1990 2367 2873 3657 5221
C  CLIMB DATA~AIRPLANE. DGW
. &w z64850.0000 ALT= 0.0000 TEMP= 59,0000 OMGR= 6000000 _ _ __  _
v = 14729510 VGND= 1470038 ALPHA= BeS5TAD ALPHAC= 606216
. PROPNL= Q7945 Ch= 1.1283 CD= 00981 DCD= Oa 322
PROPNC= V8837 PRUPCL= Q2182 PROPCD= 00106 THPR= 598542070
THRPAP =10263.996% THPAG= 5985.7227 INTMPA=12281.3750 _ PWRCL= 7162.2080 _ ___
RC 2 17281533 sSFEC = [+ Y- 21X FF= 32184,4,3228 .
¢ CLINB DATA~AIRPLANE, DGW
GW =64850.0000 ALT= 00000 TEMP= 59,0000 OMGR= 60040000 _______ __
v = 1479930 VGHND= 1470038 ALPHA= 85743 AL PHAC= SHeh216
' PROPNL= JuaTR45 ol B 11383 CH= Q0581 DCD= 0=132%
: PROPNCE 0.8837 PROPCL= 0.2182 PROPCD= 0.0106 THPR= 5985.2070
. | THPAP =10263.9961 THPAD= S5985.7227 INTMPA=12281+3750 _PWRCL= 7162.2080_ _ -
- RC = 1T72Bai533 SFE = Dattts s FF= 3184 .3228
S CLIND DATA-AIRPLANEs DGW
=648500000 ALT= 500000600 TEMP=  41.31710 OMGR= 6000000 _
) V = 1S9 .0426 VGND= IBB8o6192 ~ ALPHA= "~ Se6i2?Y AL PHAC= S.8255
( PROPNL= GeB8136 cL= 1.1223 co= 020986 DCh= 0c1163
' " BROPNCH 08887 PROPCL= 0.2312 PROPCD= 0e0211 THPR= 6019+4766
-
C




> BELL HELICOPTER COMPANV e e PAGE & ‘
DESIGN SYNTHESIS DATE 08/11/73
b o DESIGN POINT NUMBER 1
THPAP = 931920156 THPAGE 6019.8006 INTMPA=211087.5234 PURCL= 716202090
= 16388655 S5FC = 0.4240 FF=. "3038.69488 e
CLIMS DATA-AIRPLANEs DGW ‘
" 6w =64685040000 ALT= S006.0000 TEMP=  41.1710 OMGR= 60040000
ar v = 15944426 VGND= 15856192  ALPHA= De6127 ALPHACZ 5082556 o
PROPNL= 08136 CL= laip23 o= 0.0986 DCO= 0a2163
PROPNC= 0.8887 PROBPCL= 0.2312 PROPCD= 0.0111 THPR= 6019.4766
. THPAP = 93109.0156 THPAGS 6019.8086 INTMPA=110B7.5234 PNRCL= 715622090
RC = 163B.8655 SFC = 004280 FF= 203606948 _ AR
. CLIME DATA-AIRPLANE, DGW
cwW =6AB50.0000 ALT=10000.0000 TEMPer 23,3420 OMGR= 6000000
v = 17222453 VYGNO= 17145783  ALPHA= Be5485  ALPHAC= 5.0440 _ . .
.. PROPNL= 0.8307 cL= 151261 cD= 040991 DCB= 0-1007
PROPNC= 04B931 PROPCL= 0a2445 PROPCD= 0-0115 THER= 604645273
THPAP = 836122148 THPAC= 604924375 INTMPA= 9022.9083 PWARCL= 71622070
e RC = 15323,5933 SFC = 0.4107 FF= 2941,7510 L e ot
ClLIMB DATA-AIRPLANE, DGY
\ GW 2548500000 ALT=10000.0000 TEMP=  23.3420 OMGR= &00.0000
v 3 17224583 VGND= 17125783  ALPMA= Be5485 ALPHACT £.0440 .
X PROPNL® 0.8307 cL= 1.1261 co= 0:0991 pCo= 041007
. PROPNC= 0.8531 panpCL= 0.2445 PROPCD= 0.0115 THRR= 6046:5273
‘ THPAP = B381+2148B THPAG= 5069.3375 INTHMPAZ 09229063 PWRCL= 7162.2070
RC x 1533.5933 SFC = 0.4107 FF=. 2941.7510 __ . . T
CLIMB DATA-~AIRPLANE, DGW
: GW =64850+0000 ALT=15000.0000 TEMP= 5.5130 OMGR= 6000000
.. v = 1B6.6175 VGND= 18620934  ALPHA= Be6B12 ALPHAC= 422949
PROPNL= 0+8458 cL= 121295 cD= 040935 DCD= 0.0858
PROPNC= 0.8973 PROPCL= 0.2585 PROPCOS 0.0119 THPR= 6075.8555
THOAD = 746400469  THPAG= 60779609 INTMPA= 8795.5625 PWRCL= 7162.2095
RC = 1415.2854 SFC = 0.39856 FF=___  2854.8447 T oo
- CLINMBE DATA—AIRPLANE, DGH
GH 26485020000 ALT=15000+0000 TEMP= 545130 OMGR= 6000000
.V = 1866175 VGND=  186.0934  ALPHA= Be6812 ALPHAC= 4.2049 _
PROONL= 008458 cL= 121205 chD= 0.0995 DCD= 0.0858
PROPNC= 0.6973 PROPCL= 0a2585 PROPCD= 0.0119 THPR= 6075.8555
THPAR = 726620369 THPAQT 60779600 INTMPA= B795.5625 PRRCL= 7162.20905
.- RC = [A415.2854 SFC = ‘003986 FF= _285a.8447 .. ..__. .
CLIMB DATA—~AIRPLANE s DGW
. oW =64850,0000 ALT=20000+0000 TEMP= ~12+3360 OMGR= 600.G009
v = 202.822¢ VGND= 202s4316  ALPHA= Ba7117 ALPHAC= A.5508 _
PROPNL= 0.8586 cL= 1.1327 cb= 020999 BCD= 00711
.. PHORPNC= 0.500F PROPCL= 00,2726 PROPCO= 0.0124 THPR= 609503789
THPAP = 659640742  THPAG= 6096028222 INTMAAS 7708,7012  PWRCL= 716242065
RC . = 1275.2856 SFG 0.3902_ FFa _ _ 27987788 _______ o o .
CLIMB DATA—AIRPLANE : DGW
v =5405040000 ALT=20000.0000 TEMP= ~1203160 OMGR= 6000000
‘. = 2028229 VGND= 2026316 ALPHA= Ba7117 ALPHAC= 3.5598  _
PROBN = 0.8686 cL= 1.1327 co= 0c 0999 DED= D.0711
PROPNC= Ga5001 PROPCL= 0.2726 PROPCO= 0.0124 THPR= 609543789
- THPAP = 6596.0742 THPAG= 6096.8242 INTMPA= 7748.7012  PWRCL= 7162.2065
: RC = 1275u2856 SFC #3302 _FF= _ 2794.775& __ T
: &
o : .
o .
d [ m o s e —— -
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BELL HELICOPTER COMPANY PAGE 7

DESIGMN SYNTHESIS PROGRAM

81063

64850
48638

32425

81063
64850
483538

32423

81063
54850
48638
32425

81063
64850
480638
324825

B1063
64850
48638
32425

81063

64850

48638
32425

165
147
125

ACR
2697

2685
2598

HCR

[-1-2~1~-}

ACL
920
3728
2979
5308

ACL
693
1534
2628
5212

s
ACL

5037

DESIGN PDINT NUMBER 19
FUEL FLOWS AND SPEEDS

DATE 08/11/75

FFRCL
0 — e e e e I,
0
)
o
v1 HER vi HCR vt  HCR
0 ) 0 0 0 o
o o o o Q0 0 _ e e e -
0 o 0 o 0 0
0 o o G 0 0
1 e e el e R e e o
2 1 2
FF1 v3d ACL FF1 v3 ACL  FF1 v3 ACL FF3}
2170 165 9306 3170 178 814 3022 173 814 3022
3184 1a7 1728 3184 159 1539 3037 159 163¢ 3037
2199 125 2979 3199 135 2012 3054 135 2912 3054
3214 St S308 3214 108 Sz69 3071 106 5269 3071
3 . e —o R I
2 1 2
el v3 ACL  FF1 v3 acL FF1 v3d ACL  FF1
2926 192 693 2929 209 554 28483 209 SS4 2843
2942 172 1538 2932 _ 186 1415 2855 186 1415 2855
2956 147 2828 2956 1590 2727 2866 158 2727 2B6S
2972 110 S22 2972 iz2 S133 2883 122 Si33 2883
. ...5 . e —— e e —— e a1 e o
2
FE1 vZ  ACL FF1
2786 227 387 2786
2795 202 1275 27985 oo o
2807 174 2610 2807
zg2a 135 S037 2824
2 3 a 5 6
vz  ACR vZ2  ACR V2  ACR v2  ACR va  ACH
258 2810 0 o 272 2724 258 2813 9 0
242  Z23is ¢ _ o _273 ppa3 277 2870 ___ ©_____ 0 .
224 1878 o 0 24t 1655 234 2834 S ¢
212 1592 o 0 218 1245 287 2790 o 0
9 [
ACR V2  ACR

2239 170 2254

1812 152 1859_ L .
1436 132 1479
1068 108 il
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FUEL RESERVES AT MAXo. ENDURANCE CONDITEION

k- BELL HELICOPTER COMPANY . PAGE
DESIGN SYNTHESIS PROGRAM DATE OB/!II?S
& DESIGN POINT NUMBER 19
e
SEGMENT MODE H v ) T ¥ FR
{21 SEGMENTS) (START} aeaoe 0 0 DO 0a.000 54850 0
1 wup 18660 o 0 0 0.D017 62804 a6
< 2 TOF :aaao 0 0 0 0.033 64736 114
i . 3  ALD 18660 152 0 0l050 64705 145
4  ACL 18660 20000 195 37 0.266 64069 781
5  ACR 1B660 20000 300 167 0.700 5&2807 1943 :
' & ACR 18660 20000 271 368 0.704 62893 1951 i
7  psc 18660 10000 271 186 0.770 62854 1996 . i
8 ACR 18660 10000 240 $187 0774 62845 2005
9 DSC 18660 2000 240 200 0D.828 62809 20641
c 10 ALD 1B6A60O 2000 150 200 00853 62764 2086
. R 11 Dsc 18660 000 150 200 0869 62747 2103 .
12 DSC 18660 0 150 200 0.890 62722 2128
13 GND 18660 0 0 200 0.907 625676 2174
c 14  ACR 16660 20000 270 225 0,913 62436 2414
e 15 DSsc 18660 S000 270 247 00,996 62381 2869 . _ .
16 ALO 18660 5000 156 2AT 1326 61799 30531
17 DSsC 18660 2000 156 250 1266 61791 3059
c 18 ALO 18660 2000 349 250 14371 61736 3105 3
e 19 Dbsc 18660 , 1000 149 250 1,388 61729 3123 _ 7
. . 20 DSsC 18660 0 149 250 1,409 61705 3145 _
. 2y wop 18660 0 0 250 1,425 61659 3io1 :
I'd MISSION FUELs INCLUDING RESERVES, ISt 3191 ¥
[

END OF HMISSION

ENTER 1 FOR PRINTOUT ANYWAY. 2 TO INCLUDE COSTe ANYTHING ELSE TO QUITS

»

v OESIGN GROSS WEIGHT = 648950 s+ FUEL REQUIRED = 3191 » FUEL AVAILABLE = 3197 x
ENTER ] FOR WTa. ESTe PARAMETERS., OR 2 TO REPEAT ACER0i1 & MSJDOAT %
2.70859E400  Be7346E+01 6H27195E+03 3I.2583E400 2.9204E+0]1 4,3191E+00 2.1224E202 1.6580E+0. -
3:22T7T7E+01  Se8539E+0]1 4+1634E+02 527495402 3o9333EH01  Q1IT23E-02 2.0830E+02 3,0035&£40 ~
2.1910E403 7e6298E402 14000CE40]1 D20695E~01 B5o0695€~01 2.0009E+02 1184S5E~01 J.9776E+0 ;
Jo6BL1AEL0Q0  1.9066E+401 5H.2320E+01 5.3658E4+01 1.0000E+00 Qo0000E+0Q A,2976E+03 4.2B35E+G: §
2e34BBE+0D G &623E403  6.347SEH00  1040BFE+08 B.B8030B400 126778E+04 3 .,784TEH03  2.6636E+0 Y
4+0B48E+C0 2.0000FE+04 2,1T3TE+03 7o2T749E+00 1+3054E+00 1212B2E400 2,0681E+400 0:0000E40! s
0.0000E+00 1:8650E+04 2.0000E+00 . B
TRY DGW= 648448 » e e e e e e e — -
ENTER 1. TO TRY ANOTHER DGW: 0 TO QUIT: :

L a4 M v e TP MW s ee e e — — - e

e
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- f- 7 BELL HELICOPTER COHPANY - e PAGE 9 e e :
: DESIGN SYNTHESIS PRUGRAM DATE 08711775 ' .
e i DESIGN POINT NUMBER 19 B
: - .
"= 11 meme mme e e o e e e e s e . 1
- . :
- COST CHARACTERISTICS :
; _ 1974 DOLLARS .. ... :
e .- BASIC AIRCRAFT DATA. .
DESIGN GRDSS WEIGHTa LBS 64850 :
WEIGHT EMPTY. LBS i e e eai.. .. A2B3S :
. ROTOR DIAMETERs FT 43263 ;i
: : RATED POWER PER ENGINE {IRP SLS). SHP £00% ﬁ
DISC LOADING, PSF 16. y
.- . WING LOADINGs PSF o —— iw .. . Bs.00
POYWER LOADING, LB/HP 5240 :
e
cnsr FACTORS .
A DEPREC JATION PERIOD, YRS T - :
: TUTILIZATIONs, BHRZYR 2500 "
e o ENGINE TBOo BHR . 4500 -
DYNAMIC SYSTEMS TBQs BHR 3000 i
) MAINTENANCE LABOR RATE, S/HMR et e €600 . _ .. .
MAIMTENANCE BURDEM. (RATIO OF DIRECT LABORY 150 :
. INSURANCE RATEes X AIRCRAFT INITSAL COST 2400 :
FLIGHT CREW COST {TOTAL)}s S/EHR 138 .34
.- . FUEL COST RATEe S/LB s - — D0 100 =
PRODUCTEION QUANTETY 300 i
-~ I
- : AIRCRAFT COMPONENT COSTS i
: - . AIRFRAME, 3{M} e i . 2855 i
DYNAMIC SYSTEMSeS(M) 0060 %
. - ENGIMNESs (M} 05183 %
AVIONICS. S{H) 0250 i
- ROTEAUNIT, SINY o L Be000 . _ '
SPARES, S{M) 0u654 “
’ TOTAL INITIAL (EAedo S{M) 42344 .
i
v— DIRECT OPERATING CDST BREAKDOWN___ — e e e iy
DEPRECTATION: S/BHR 164.8% :
-~ MAINTENANCE PARTS» 3/BHR 69:52 f
. MAINTENANCE LABOR» 3/BHR 154 oB4 i
] INSURANCE » $/BHR e e e e e — . 34,32 - ;
. CREWs S/BHR 138034 :]
i - FUELe $/BHR 259,63 i
OTHERe 5/BHR CGe00 S
H SUMMARY B T T e o 2
; e DIRECT DPERATING CDOST, 3/8LOCK~HR B23 =86 r}
i DIRECT OPERATING COSTe S/30N~NMY Datl !
e BIRECT OPERATING COSTa CENTS/ASSH . .3e28 __ . o i
- ~
[ ‘ﬂ-
i F's
B
2. " .
3
) e e i e e —r—— - =
1 .
~
"“? e b e A AE me s ——— -_— - ——— i — P
i £ s
dm - : . L
a ~ S
1 » — - - - o —— it = b e :
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o ) BELL HELRICOPTER COMPANY . ) PAGE 10
DESIGN SYNTHESIS PROGIAM DATE ©B/ILSTE
@ DESIGN POINT NUMBER 19
GROUP WEIGHT STATEMENT
< RDTOR GROUP 4298 LBS
. WING GROUP = ___ .. _#gBeS o
TAIL GROUP ™ 588
HOR § ZONTAL 326
< VERTICAL 262
_ BOBY GROUP e .
LANDING GEAR 2749
NOSE 6a9
o MAIN 2061
— AUXILTIARY e 3 L
FLIGHT CONTROLS GROUP 3439
NUNRDTAT ING 2506
c ROTATING 481
—— N CONVERSEON SYSTEM i __.aS2 ____ . . .
ENGINE SECTION 258
PROPULSION GROUP ayoo
< ENGINE INSTALLATION 1893
_ EXHAUST SYSTEM i 99 e
«LUARICATION SYSTEW 4 611
FUEL SYSYEM 199
- ENGINE CONTROLS 122
e STARTING SYSTEM __ e 199 ___ .
DRIVE SYSTEM 5617
GEARBOXES R 4662
< SHAFT ING 955
_ N INSTRUMENT GROUP LB
HYDRAUL IC GROUP 516
ELECTRICAL GROUP 495
< AVIONICS GROUP 458
e FURMISHINGS AND EQUIPMENT GROUP . 5873 ~
ENVIRONMENTAL CDNTROL GROUP 2066
AUXTLTIARY POYER UNIT 338
< THER "]
. . LOAD HANDLING GROUP__ . __ _ . _ . _ e 0. o
WE IGHT EMPTY 42835 LBS
c ¥D SEE ALL MNASAHT YARIABLES ENTER I: ELSE 03
[
c MISSION WEIGHT SUMMARY
—— - WEIGHT EMPTY 42835 L8S U o
B - CREW D 660 o
PAYLOAD 18000
c AUXILIARY TANK 0
S, TRAPPED FLUIDS _ isa el
— i FUEL. AVAILABLE T3t TTTTITCT
MISSION GROSS WEIGHT 64850
- DESIGN GROSS WEIGHT 64850 LBS
[
c
c .
o
<
oL ; ] I S
¢ .

ORIGINAY PAGE I8
OF POOR QUALITY
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P BASIC DIMENSIONS )
SPAN BETYWEEN ROTOR CENTERS. IN

BOX MAXIMUM THICKNESS, XMAC

FRONT SCAR LOCATION, XMAC

AFT SPAR LOCATION, RMAC

SPOILER LENGTH. $M

FLAP LENGTHs IN

TORSIONAL CHARACTERISTICS o
DESIGN PYLON FITCH INERTIAs SLUG-FT2
¢ DESIGN SHEAR MDDULUSs PSI
- AREA QOF BOX CROS%S SECTION: FT2
s PERIMETER DOF BOX% secrIONs FT..
POLAR INERTIA DF BOXe IN
; WING TORSIONAL SPRING R: £y FT-LB/RAD

BEMDING CHARACTERISTICS
GESIGN VERTICAL THRUST AT EACH TIPs LEBS
RESULTING JUMP TAKEOFF MOMENT, IN-LB8S
DESIGN NORMAL FORCE 1IN AIRPLANE:, LBS
RESULTING ROOT MOMENT IN AIPLANE, IN-L8S.
DESIGN RDOT BENDING STRESS, P51
BENDING INERTIA OF BOX: INs

DETAIL DIMENSIONS . .
SPAR AND 80X PANEL SKIN THICKNESS. IN
' { INNER + OUTER SKINS)
f TDTAL BOX PANEL THICKNESS. IN
{ INCLUDES CORE THICKNESS)
DENSITY OF B0OX SKINSs LBS/CU IN
' FUEL CAPACITY PER 100 INCHES CELL SPAN, LES

WING WETIGHT BREAKDOWH
PRIMARY STRUCTURE. LBS
SECONDARY STRUCTURE . LBS
FLAPEHR{ONS s LBS
FLAPS AND SPOILERS, LBS
WING FOLD FEATURE. LBS
OUTER PANEL PRIMARY STRUCTURE. LBS
OUTER PANEL SECONDARY STRUCTURE. L8S

WING DESIGN GOVERNED BYS: T T
ENTER 1 FDR AIRCRAFT DATA REPORT» 0 TO SKIPS
]

PAGE
DATE 0B/710,75

= .- BELL HELICOPTER COMPANY . e e .
DESIGN SYNTHESIS PROGRAM T - B
.(\ DESIGN POINT NUMBER 19
¢ HING STRUCTURAL DATA

TAT o576
23000
10000
55000

720.000

720.000

0727797

4500000.000
67212
10.613
69%4.855
6526308.000

I5268..219
8970138+000
B1062,500
6952554000
50000.000
2378.738

0.2383
1257

0.078

21382433

3133.37)

290e203
0000
llB?ol?l
02000

189 .173
140.518

i1

HBEND IRG

e T T AP P —

Tl —mcmmne e L am s e —— e e i —
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| . BELL HEL ICOPTER COMPANY B PAGE .
DESIGN SYNTHESIS PROGRAM " DATE oa/::!?s
DESIGN POINT NUMBER 319
AIRCRAFT DATA -
AIRCRAFT CHARACTERISTICS—
o AVAILABLE PASSENGER SEATS _ o 100000 _
MAX IMUM GROSS WELIGHTs LB 64850s 000
DESIGN GROSS WEIGHT. LB 64850000
WF IGHT EMDTY, LB 428350000
LIMIT FLIGHY LOAD FACTOR. G e . 2500
OVERALL DIMENSIONS {ROTCORS TURNING)-— -
HEL ICCPTER MODE:
LENGTH, FT 98. 750
S WIDTHy FT - e, 106587 | . N
HE IGHTe FT 30.860
DISTANCE RETWEEN ROTOR CENTERS. FT &2 959
AIRPLANE WMODES
e e LENGTHs FT e i - . 98,750
WIDTHs FT 105.926
HEIGHT ¢ FT . 30.880
DISTANCE BETWEEN ROTOR CENTERS. FT 62298
o NEUTPAL CENTER OF GRAVITY LOCATION—_ N . .
STOL MODE: MAST 60 DEGREES
STATION LINE., IM 494.497
SUTTOCK LINE. IN 02000
e WATER LINE, IM_ i 214,700 _ . ___ _ _ _ . ..
ATRPLANE MODES
STATION LINEs IN 493,396
EuT;ocE LlNEeNIN 0.000
e e WATER LINE, 3M _ - e 509,500 —w oo - oen o
MOMENT OF INERTIA— 209.500
HELI1COPTER MODES
PITCHe SLG~FT2 387825588
v mmmm mem e ——n ROLLp SLG=FT2 _ — T¥3I619.125% .
YAS s SLG~FT2Z2 1133219.000
cnosstn-v).  SLG-FT2 94136406
AIRSBLANE MOD
e PITCH, SLG—FT2 - 360244838
ROLL,s SLG-~FT2 739957250
YAuos SLG—FT2 11523044000
CROSS{R-Y)s SLG-FT2 5695, 409
e GROUND LOCAT ION~ __ e e
WATER LINEs IN 38328
ROTOR cmnac*rsmsncs-—
e HUS TV e e GIMBAL __ _ . . _.
BLADE TYPE STIFF—-INPLANE
DIRECTION DF ROTATION {INSOARD 7IP MOTION}:
HEL }COPTER/A SRPLANE AFT/UP
. o NUMBER OF BLADES . 3.000_ B
DISC LOADING AT DST, LBAFY2 16.150
BLADE LOADING COEFFa {(CT/SIGHA) AT DST St 90F 0.123
ROTOR SPEED-—
- . HEL 1CODTER MODE? ~ X L
TIP SPEED, FT/SEC 700 e OGO
PN 305432
AIRPLANE MODES
e TIP SPEED. FT/SEC _ ..__. o©00e.000 e )
RPM " 262.656
SOLJOITY 0al118
D1SE AREA PER ROTORe FT2 1494 .928
. . ROTUR DIAMETERp FT, o 43828 _
BLADE CHORDs 1IN 32471
BLADE TWIST(EFFECTIVE}. DEG 4543100
. DELTA THREEs DEG ~15.000
. ) St.ADE FLAPRING INERTI!A, SLG-FT2 . B i498e338 .
FLAPPING SPRING RATE. FT-LB/DEG 1284110
LDNGs AND LATe FLAPPIMG RESTRAINT, FT-LB/DEG 18212165
PRECONE ANGLE» DEG 20500
. ) BLADE INPLANE EFFECTIVE MASS, LB8S . 2284294 i
BLADE INPLANE MDMENT OF INERTIA. SLG-RTS 4764538
DIST FROM VIRTUAL HINGE TO BLADE CGws FT 60988
DIST FROM VIRTUAL HINGE TO MAST CENTERe FV 60246
e RADe OF GYRATION ABQUT BLADE CGe FT 4e363 e
DRIVE SYSTEM=-
ENGINE TO TILT ROTOR GEAR RATIO 550 THY )
B .. ioINE TO TIC - -
e ™ Sp— — mty=—n iy P By il fR— q—— -
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‘ P BELL HELYCOPTER COMPANY e PAGE 13
i DESIGN SYNTHES1S PROGRAM DATE 0B/131/7%
i s DESIGN POINT NUMBER 19

ENGINE TGO INTERCONNECT GEAR RATI 1.864
INTERCONNECT TQ RQOTOR GEAR RATID e 29370 .
RATED TORUUE OF ROTOR S5HAFT. FT7-LB 115998.813

, RATED TURQUE DF INTERCONNECT SHAFTs KFT-LB 67194473

. RATED TORQUE OF ENGINE DRIVE SHAFT, FT-L@ 2348 o 750

s R . DRIVE SYSTEM INERTIA AT ROTOR SHAFT, SLGFT2 11370s141

POWER PLANT-

NUMBER OF ENGINES 2.000
i INTEPMEDTATE RATED POWER{TOTAL—SLS)e HP __ 120094898 ) .
PUWER LOADING AT DGWe LB/HP 54400
‘. EMERGENCY POWER RATING(PER EMGINE-SLe 90F3e HP 6168.281
ENGINE TORQUE AT EMERGENCY RATINGs FT-L8 1930.109
MAXe CONT. POWER RATING(PER ENGINE~SLS)y HP____ . . 5482516  ____

POD CHARACTERISTICS—
CONVERSION PIVOT LOCATIONS

-

e STATION LINEs IN e . . 472,800  _ __
BUTTOCK LINEs IN 373.788
- WATER LINEe EN 2504000
DISYANCE ‘BETWEEN PIVOT AND HUB CENTERs IN 90.928
{ e e POD LENGTH AHEAD OF PIVOTe IN _ . __ . .. . 158.988 _
* PUD LENGTH AFT OF PIVOYs IN 130.000Q
POD WIDTHe IN 49018
POD HEIGHT, IN - 76170
POD WE IGHT (EACH)s LB o S 70440332 -
DISTANCE FROM PIVOT TO pon €6y IN 25,290
WING— _
WING LOADING AT DGW. LB/sFT2__ _ e 8%5.000 |
WING AREA, FT2 762.941 :
FLAP AREA{TOTAL)s FT2 204.39% ;
SPOILER AREA{(TOTALJs FT2 78.615 ;
WING SPANs FT e 87346 :
WING MEAN AERDDYNAMIC CHORD?® :
v CHORD, FT . B8a735 et
STATION LINE(1/4 MAC)s IN 493+395 ]
. AUTTOCK LINE{1,/4 MAC), iIN . . 246.221 §
WATER LiNE(1/8 MAC)s IN 2404849 i
LEADING EDGE STATION. IN 467192 \
. TRAILING EDGE STATION. IN 572.008
v .- ASPECT RATIOD e e e 10.000
TAPER RATI1O . ' ) 1.370
SWEEPs DEG _ ' 0000
DIHEDRAL ; DEG 2000
: — INCIDENCEs DEG _ B 4 =000
: AJRFOIL THICKNESSs %X MAC 23.000
- MAXIMUM THICKNESS LOCATION. X MAC 40,000
FRONT SPAR STATION AT FUSELAGE. IN 477.674
- . AFT SPAR STATION AT FUSELAGE. . .IN e 535,325 _
] TAIL-
HORYZONTAL ¢
— e YOLUME CREFFICIENT . 1.638 »
ASPECT RATIO 3.745
¢ HCRIZONTAL TAIL ARMo FT 51.465
AREAp FT2 212235
. SPANs FT R 28.193
MEAN AERGDYNAMIC CHORDs FT 7.528
( 174 MAC STATION LINE» IN 1110,976
1786 MAC BUTTOCK L:NE. IN 84.579
. 1/4 MAC WATER LINE. } 287.500 _
: SWEEP (MAX TH]CKNESS)- DEG 0.000
; . ELEVATOR AREA. FT2 63.570
¢ ! VERTICAL?
e NUMBER OF FINS ... __me00O __ . __ )
VOLUME COEFFICIENT 0.130
) t ASPECT RATIOLEACH)? 2.440
: VERTICAL TAIL ARMe IT 52.288
v 0 e o AREACTOTAL)e FT2 . _ _ _— 165.796 K
L - SPAM(EACH)s FT 14.222
‘ HEAN AERDDYNAMIC CHORDp PV 5.828
178 MAC STATION LINEe IN 11206.852
.. 174 MAC PUTTOCK LINEs IR . 169.158 _ ___
. ST 174 MAC WATER LINEs IN e 330.000
i ¢ SWEEP{UPPER PANEL, HAX THICKNESS), DEG 13.672
. b RUDDER AREAs FT2 58,644
e ( .

B b

L
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P« . BELL HELICOPTER COMBANY __ . PAGE 14 .
. DESIGN SYNTHESIS PROGRAM DATE 08/11/75
M DESIGN POINT HUMBE= 2
\ FUSELAGE~
. MDST FORWARD STATION LINEy IM _ _ 300000 o B
MOST AFT STATION LINE. IM 1180.008
_ TNP STRINGER WATER LINE. IN 23Be866
L BOTTOM STRINGER WATER LINEw IN 68 « 326
e MAX WIDTH BUTTOCK LINEs IN__ _ . 100.020
i1 LENGTHy FT 95,033
WIDTHs FT i6+670
¢ HEJGHTs FT 13+ 170
- LANDING GEAR~ ‘ oo T mTTr T T T o
ULTIMATE LANDING L.OAD FACTOR, G 52250
( LANDING SPEEDs KNDTS 804000
_ NOSE(TURN CENTER GROUND LEVEL)S__ _ _ _____ . -
STATION LINE, IN 804000
MAINIEFFECTIVE CENTER GROUND LEVEL}S
' STATION LINEs IN 5682509
e BUTTOCK LINE, IN e _ . L. 121693
TAIL BUMPER
SETATION LINEs IN 11406.000
! WATER LINEe. IN 177.500
1
£ R e
ANALYSIS COMPLETED FOR PT NO~ 1€
4
?NTEH OPTION TD READ NEW ARRAYST e e
EMTER 0 TO SKIP DESIGN DATA AND GO DIRECTLY TO TECHNOLOGY DATAS
L
[}
t
(]
\
| 2 -~ - e 0 .
it PUCHE L  AAS W A vt S, Ui, St T it - S— y—— s S

CINAT PAGE B8
%113‘1?003 QUALITY
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DIMENSIONS FOR 45-PASSENGER FUSELAGE

D313-099-002
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! BELL MELICOPTER COMPANY PAGE 1 E
DESIGN SYNTHESIS PROGRAM - e e DATE Q&/12/75 - 3
DESIGN POINT NUMBER 118 ;
DGW = 3&97S

.

COMPONENT ZERO-LIFT DRAG, AIR#LANEg FLARS UP

8

L
’

ORIGINAT pa,
OF PooR QUA%%S

WING HUR VERT FUS . NAC  BOOMS EXT MISC TOTAL
#4035 1+50 leld 705 2415 000 2.00 0s00 -1Be22 - o e -
DRAG ¥ITH LIFTs AIRPLANEs FLAPS UP
ALPHA cL <D cLwe CLH CLPRP cowp COF COoH
-4 200000 ~0.19098 DeDB167 =0,07022 -0.11785 ~0.00291 0«01249 0201799 O 00S260— —~ ~—
-2 e«00000 Q01777 D+03733 0.10532 -0.08625 =-0.,00130 CaQl272 D.01452 000410
000000 D.22623 G« 03789 Q0=2808B6 «0s05464 000000 0.01519 Ge0D1335 0.00334
2200000 0.43489 0.0a8335 045640 ~0,02303 N«00151 0401992 0.01452 000292
400000 Qe&4428 0.05372 2a.63194 0.00858 V200376 002689 0=01799 000285 —
6-00000 085492 0+06R898 O.B80748 0a04019 000725 0a03611 D.02377 0.00312
B.0000Q0 106734 G.08216 098302 007180 001253 0=04759 d.03187 0eQO3TE
1000000 1.28210 011423 1 15856 CGelD341 0020148 Ce06131 0.048228 0004665
12400000 1.49976 Os.14a421 133409 0.13502 0030565 007728 0.0550¢% Qe QOASPHF——— ——
14 000000 1272091 Oel17910 150963 0ec 16662 D+.044365 0.09550 0«0700S5 000756
SHEED POWER DATA-AIRPLANE
G = 36975 ALT= - 0 TEMP= 59 OMGR= 600 - - -5 - e -
v = 13823 1583 17423 194:3 214.3 23443 2543 274.3 293%.3
ALPHA = B«734 5124 30343 3.076 2145 1.44I 0895 0465 0,119

S




Y

BFLL HELICORTER COMPANY

DESIGN SYNTHESIS PROGRAM

a 'S 1el&6 0«H68 0.HR0
€D = 00778 00701 0.0560
L = 5263 37.2 297
BROPCL= 0+0943 0.08%4 00,0833
PROPCO= 0.0098 00103 C.0}08
PROPN = 78«9 TTeb 7762
PWREQD= 1764 ro38 2237
UTLHP = ata0
NORMPW= 4880 {4922 4968
L/D = Aeh 9.0 B8
SFC = 053406 045122 0.,4833
FF = 943 992 1081t
VMC=Q LIMITED
VMECX = 239.3

T 1696.2 -~ - e
SPEED POWER DATA-AIRFLANE
GW = 46219 ALT= 5000

= 1618 1A1.«A 201.8
ALPHA = Ba.T34 654497 4,878
<L = 1a146 0908 0.737
€D = 00978 040735 0,059A
F = 523 39e1 317
FROPCLE 0415845 0.1394 04,1330
PROPCN= 0.0108 0.0112 0.0116
PROBN = BS99 845 B3¢6
PHREQD= 25450 2630 2951
UTLHE = 3726
HORMPW:= 4355 4400 4448
L/D = gnﬁ Q9.3 Q7T
SFC = 04469 04377 0.4263
FF = 1090 1151 1258
SPEED POWER DATA-AIGQPLANE
GH = 36975 ALT= 5000
v = 184e7 164.7 I1B4aT
ALPHA = B«734 He270 4a561
CcL = lel4b 0.B884 0.703
€b = 020978 040715 C.0575
F = S2.3 38.0 30.5
PROPCL= 0.1284 001156 0.1114
PROPCD= 0s0104 00108 020113
EPROPN = 837 B2.3 Bl1a5
FYREQD= 1790 1952 2230
UTLHP = 3726 )
NORMPY = 4319 4361 4407
LAD = G2 Db = I
SFC = 04820 0.4678 0.4526
= = asg 915 1009
SPREED POWER DATA=AIRPLANE

= 27731 AL T== 5000

= 1253 14543 1653
ALPHA = B.734 5,974 A4.135
cL = lalan QeB52 058
ch = 0«0978 0.06R8 0.0536
13 = 523 I6eS 28.9
PFROPCL= 041004 040904 0.0885
PROPCD= 0o00%98 00,0103 0.0108

arPN = 80.1 787 T84 3
PWREQD= i216 1347 1579
LHP = 3726

NORItPW= 4202 4320 4363
e/ = Ba Ful 8,9
SFC = 05608 005368 05034
FF = 682 723 795
SPEED POWER DATA~-AIRPLANE
Gv = 18480 ALT= SQ00
v = 10P.3 1223 142.3
ARLPHA & BaT3d 5.497 3,509
CL = 1,146 00802 0.592
oo = 0+0978 0.0647 0.0507
F = 5243 34a.3 2608
PROPCL= D.070% 0.0632 0.0641
PROPCD= 0.009%t 0.0097 0.0102
PROPN = T3el T2el T2e6

DESIGHN POINT NUMBER 11
7

6613 -

PAGE 2 -
DATE 06/712/T5

0.239

3057
0 «309
0258
0.0388
2023
Ge 1538
0.0132
BZa6"
-6578

4751

SeZ T
0-4072

2679

28523 305.3
=0.050 ~0a.319

0o547 04450 - G«320 Q0275
00483 020439 0.0413 00397 00,0387
25«6 232 218 21.0 205
Uea0857 00908 00979 0.1064 0alI1S57
020112 00115 0G«0119 05,0121 0.0124
T7e4 78e0 78«8 797 80«4
2663 3220 3917 RTEHT ST70
5018 5068 5118 5171 5233
8e¢3 Tebh S5a8 Gel Sed
004574 0#4342 004156 0a8055 D+3974
1218 1398 Io28 1231 2293
TEMP= 41 OMGR= 540
22318 2418 261.8 281.8 301.8
3671 PaT4T 22026 1452 00988
0.610 0.513 0.438 0.378 0329
040517 00466 020435 00414 0.0400
27«3 247 230 2149 21,1
021323 De1354 0olal3 0.1490 0.1580
020120 0.0122 0.0124 0.0127 000132
B3el 829 83,0 B83.2 833
3401 3981 4698 5567
4495 4545 4600 4664 4739
Q.2 B.6 7o Tel2 655
D0e2 178 004130 Qeq079 0o4073 0.4077  ~
1321 1644 1916 2268 2696
TEMP= 41 OQMGR= sS40 . o
2087 22807 244.7 2647 2B&a7
3316 24385 1672 12114 Qo669
0eS73 0475 0401 0:342 02986
00495 00450 00421 0.0403 0.0392
26a3 23.8 2203 213 2Ca7
021126 0.1172 01243 0,1331 D.1430
020117 00120 00,0122 0.0124 0.0127
81«2 81«3 Bla7 8242 B2 .5
2625 3140 3779 4552 5476
4455 4502 4553 4609 /8674
B.8 Bl Ta3 Geb Se2
0+4354 0#3208 04137 04079 04069
1143 1321 ES64 1857 2228
TEMP= 41 OMGR= 540
1R5,.3 20543 22543 2453 265..3
20852 1923 1229 0698 0282
0.5248 0.427 0354 00299 0256
00472 040430 0.0407 0.0392 0.03B4
24.9 228 21e5 207 2003
0s0917 00980 0.1064 01162 0.1270
00113 00,0117 0.0120 00122 00174
7Be«5 796 T9.9 BOo? 81.5
1914 2357 2914 3589 4395
4408 4456 4504 4554 4611
Bo2 Te Ge Se S5e1
0e8695 0.4453 04251 04147 0.4083
899 1050 1238 1488 1795
TEMP= 481 OMGR= 540
1623 18243 202«3 222.3 232.3
2+ 195 1.291 0Q.541 GelBA —-047210
0s455 0361 De293 04243 0.204
DeCa4l 040409 0.039) 0.0381 D.0376
2303 2146 20a7 2001 19.9
000693 00773 0.,0870 0.0978 (0.1092
00107 00,0112 00316 00119 0a0122
T4a0 7Se7 TTa2 TBab 799

DRIGINAL PAGE IS
- - R POOR QUALITY

0.221 0el193
00,0378 00375
200 19 .8
01385 0031508
00127 Ge0132
821 823
5350 6481
5676 4753
8445 & el
03063 04067
. 2174 2636
2623 282.,3
-~ <498 “0-727
O.174 Cs=150
NDe 0373 00371
197 196
Ca 1215 Go1340
D024 0.0126
B0 .9 B81.7

3023

O 232
00370
196
Celhc?
00131
82a.1




BELL HELICOPTER COMPANY
DESIGN SYNTHESIS PROGRAM

= 725
= 3726
= 42440
= Re0
= 06987
= 506

46219
15405
Be734
1186
0.0978
5Pa3

nowhdng

PROPCL= 0. 1435

625 1008
4277 4314
Aot ABe0
0.56581 0.6039
543 609

OWER DATA-AIRPLANMNE

040110 0.011lS
B3e7 828
2548 2ATY

ABSB 4706
Ge7? Qe
00,4528 CGuid 390G
1159 1266

OWER DATA-ATRPLANE

PROPCD= 00106
PROPN = 85a1
PHREQ D= 2354
UTLHP = 3726
NORMPY = 4614
L/D = 93
SFC = Qs 8622
FF = 1088
SPEED P

= 356975

= 13863
ALPHA = B.734
cL = ls146
CD - OtOQTB
F = 52 ¢33

PROPCD 00102
PROPN = B2 a7
PHREQD= 1732
UTLHP = arae
NORMPW= 4581
L/D = 9.1
S5FC = 0.51048
FF = BAA
SPEED P
i = 27731
= 119.8
AL PHA = Be7T34
CL = laldh
[ma) = 0=0078
13 = 52.3
FROPCL= 0.0928
PROPCD= 00097
PROPN = 7B.8
PHREQD= 1182
UTLHP = 3726
NORMPW= a546
/D = Bab
SFC = 0+5950
FF = 703
SPEED P
GW = 18488
v = 97«8
ALPHA = HA.738
cL = laltifh
cD = 00978
F = 5223
PROPCL= 0. 0647
PROPCD= 00090
PROPN = Tl.2
PWREGQD= 711
UTLHP = 3726
MNORWBY = 4512
/D = T8
SFEC = 07306
EF = 526
SPEED
GW 46219

ALT= 2000
158e3 1783
62186 40430
0.87% 0.6589
0. Q707 D0556
375 3G« 0
01071 01037
Ca0106 0.0111
8}e3 806

1898 2185

4622 8667
D5 9.3
Da84919 Qw4684
334 1023

DWER DATA-~AIRPLAME

ALT= 2000
139.8 155.8
5.872 3e997
0.B41 O.644
De 06T 00537
3600 2B es
Go0835 0.0R24
030102 00107
F7e5 T7e2

1317 1567

4583 hE25

90 Be7
05676 Ga.5298
Ta47 825

OWER DATA-AIRPLANE

ALT= 2000
117.8 137.8
5383 3.350
0.790 Q577
Q. 0638 0,05993
713.8 26Ge¢49
Q. 0584 0.0597
0«0N095 0.,0101

704 Tle2

ala 1004
4543 ' 4580
Bae Tel
D« 6945 0D.583348
566 636

POWEFR DATA~AIRPLANE
m

ALT= 10000

1276

41356
7a2
05467
698

TEMP=
214.6
3. 528
0595
Q0508

26.9
01239
Q001158

B2t

3346

4754
2.1
0.4257
1224

TEMP=
19843
3171
Qe S57
Ca 0487
25.8
Q=1055
00115
805
29595

4715
Be7
Lol 486
1164

TEMP=
172.8
2«706
0509
D.0464
2046
0.0860
00111
TTeb
1905

4670
BQD
0. 4895
933

TEMP=
1578
2+ 050
O=840
0a 0435
23.0
00653
D-0106
730
1284

a621
7.0
D«5713
734

TEMP=

DESIGN POINT
1

a3v 2098
4401 4469
6a3 5.5
03:4951 0.4567
810 958
52 OMGR=
234.6 2545
Pab01 1,882
0498 0a423
00459 00429
24,3 22.7
01277 0el34l
Da012! 0.0123
B2.3 8245
3951 47092
4802 4854
B Te?
Ded4178 0a48121
15649 1937
52 OMGR=
21B+.3 23B.3
20280 1.532
G460 O.386
00443 00816
234 220
0+1107 0.11A3
0.0119 0.0121
80.7 8l.1
3132 3802
4763 4811
Ted Tol
024300 Qed181
1347 1590
52 OMGR=
1998 2198
1+780 ! .095
0412 04340
0.04825 00403
225 21.3
0.0928 001015
GeQ11S 00119
FBad T3
2368 2951
4718 47656
T2 Ga
0+4573 043549
1083 1284
52 OMGR=
177.8 197.8
1.155 0.517
0=347 0280
D.0404 OGe0388
21«9 205
0.0736 0.0834
0.01%1 C.0115
THe9 Toetd
1662 2146
4666 4713
Gel 502
05149 04692
a5 1007
23 DGRz

NUMBER 11
9 2

667 3350

5497 4547
L4 LR
024323 Dsa166
1153 1395

540
2T4eB 29446
1,314 (Q.A58
O0e363 (G316
0:0409 0.,0396
216 209
01422 01517

Ga0Q123 0.0126
Bla7 8243
4612 5578

4864 2326
Hel S.7
0:4122 0.40R2
1501 2277

Sa0

23985 2598

0.573 0Del67
D.2086 Os24a4
0.0389 0.0382
20«6 70.2
Collls 01226
00121 00,0123
803 Bl.2
3662 451!

4815 4868
Se 6 4.9
Qual90 0,4126
1534 1861

540
217-.8 237.8
0.0486 -0+311
0e.231 OD.l19a
0.0380 0.0375
20.0 198
00,0944 00,1061
0sD118 0.0121
TRe2 795
2746 3a68

AT61 4810
5 3.9
0.4418 0.4216
1213 ias2

&0

PAGE 3
DATE 06/12/773

4158 53110

45602 4665
Jeb 3.1
0« 4099 0.,54062
1704 2075

298.3 e
0+193

0 +246
D.0382

PO - -
De 5487
0.0130

B2 45

evrasg - -

000

0240854 -
2746

279:8 299.H
-0e155 ~Dsi15
O«210 00183
0«0377 0.0374
10349 197
D133 Qatabh
00125 0.0130
81 .9 B203
5514 6697

4531 5005

3
04080 04081
2250 2733

2578 2778
—~0+588 —0.H08
01665 '0.142
0.0372 0.0371
10,7 196
0.1183 C«1309
00123 00125
B0a7 816
4325 5332

A4R63 4924

025136 0.n0B81
1789 2176

&231

4742
2-3
0.4063
2832

2978
~02985

Qo I8 -

0.0370
19.5
0.1437

0.0129— " -

BZ2e1
6514

997 -

0,54080
2658
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RELL HELICOPTER COMPANY
DESTGN SYNTHESIS PROGRA
v E 1748 194.8 214.8 234.8
ALPHA = Re734 68639 5,0R9 3.911
ct = 12146 0923 0.759 04635
o = 0,0978 D.N740 0.0614 0.0532
= = 52«3 39.8 326 281
CROPCLE G41475 041340 001278 0a1266
PROBCD= 040109 De0113 040116 0.0120
PROBN = 85,1 A3.9 B30 B2.5
PWREQD= 2659 2846 3153 3581
UTLHP = 4140
NORMPW= 4041 4090 4140 A193
D = 9,3 97 9.7 9.3
SFC & 0.4187 0e4128 04068 003995
FF = 1123 1175 1282 1430
SPEED #OWER DATA—AIRDLANE
GW =" 38975 ALT= 10000 TEMP=
v = 15603 176¢3 196.3 21643
ALPHA = BaT38 6432 4.782 3.562
cL = 1,146 0.901 0e?26 0.598
€D = 0.097R 0.0729 0.0591 D.0510
£ = 6243 38.8B 31e3 27
B20PCL= 0412256 0.1110 0.1068 0.1072
PROPCD= 0.0104 CoD100 040112 G.0116
PROPN = 82¢8B Aleb BDeB B0o6
PWREQD= 1955 2113 2379 2753
UTLHP =  &140
NORMPR= 3999 4045 4094 4144
/D = 9el 9, 9.4 B9
SFC = 0.,4515 0.+4398 0.4251 044123
FF = 88 9230 1011 1136
SPEED POWER DATA-AIRPLANE
aW = 27731 ALT= 10000 TEMP=
v = 135.4 155.4 175.4 195.4
ALPHA = 8,734 6.141 40366 3.102
ch. = Jo.l46 0.870 0683 0.550
co = 0e0U7A Do0702 0405861 0e048S
i = S2.3 373 29.7 256
PROPCL= 0.0956 0.0866 0.0R44 0-086?
PROPCO= 060099 0a0104 0.0108 020112
PROPN = 7840 T7e? 7703 7T7u6
PYWREQN= 1331 1460 1683 2000
UTLHP = 4140
NORMOW= 3956 3997 4043 4092
£/0 = Be? 98 B9 803
SFC = 0.5110 004911 0.8675 044447
FF = &B0 7i7 787 889
SPEED PNWER DATA=- AlanANE
= 1e488 = 10000 TEMP=
= 11%.5 :30.5 150.5 17045
ALPHA = B8.734 B5.685 3.748B 2.445
cL = 1,146 0.872 0s618 0.481
D = 0.0978 0.0663 0,0521 G.0452
F =  B2e3 35.2 276  23.9
PROPCLE 0. 0667 0+0604 0.0607 Co0648
PROGCD= 0.0091 0.0097 0.0i02 040107
PROPN =  71e? 70e7 71e2  72.5
PWREQD= 798 B97 1073 1327
UTLHP = 4140
NORMPW= 3910 3946 3987 4032
£/0 = 7.9 8. 8.0 7e3
SFC = 0.6494 0.6122 0.5611 0.5092
== = 51A 549 602 676
SPEED POWER DATA- AtanANE
= 46219 = 20000 TEMP=
v = 205.8 ?25 A 285,8 265.8
ALPHA = R.738 565915 5.511 42406
cL = 14146 0952 0o803 0.6B87
co = G.007R D.0776 D.0648 0=0564
E = 523 4143 34.4 299
PROPCL= 021019 0.1751 0.1657 01616
BROPCD» D.0118 00123 0.0178 00132
PROBN =  B705 856542 8540 883
EWREGD= 3045 3224 3513 3897

DESIGN POINT NUMBER 11
28 27 294.8

4.8 408 -
24997 2.274 14693
0e¢539 0.464 0403

000479 0.044845 Q.0422 -
25e¢3 2305 2203
Dal1208 01334 01397
Ca0124 0.0129 020132
B2e2 819 8.9
4136 4829 8554

4251 4315 4388 -
Be 8a1 Ted
023938 035305 0.3881
1629 1885 2194
2 OMGR= &00
2360c3 25663 27543
225636 1.916 1.347
0501 Cold26 D+367
G.04861 0.0430 00410
24¢4 227 217
01108 01166 041240
00120 0.0123 0.0128
8046 8008 80.9
3239 3846 4588
41938 4255 4320
Be3 Te6 6.8
0.4039 0.3950 03908
1308 1519 1793
2 OMGR= 600
215.4 235.48 255.4
2170 1 o465 Oe318
0453 0«379 Oe.322
00440 004814 00,0398
23«3 219 210
0a0918 00,0968 0.1072
00116 Qe0119 0.0123
78el 78.8 79«5
2415 2936 3571
4142 4195 4253
Teb &8 Sel
04218 0,4078 0.3978
1019 1197 1420
23 OMGR= 600
1905 210.5 23045
t.528 0«.859 Ga357
0a386 D.316 D263
00416 00396 0.0385
2240 209 2Ca3
00714 Ce0797 0+.0R90
0O«-0311 0.0115 0.0118
74a2 75.8 772
1664 2091 2617
4079 4130 4182

Geo ST Se

0=467V56 04377 D24148

778 915 1086

=18 OMGR= 600
285.08
3e522
D594 - -

00508
2609

01613

00151 Rl
8Ze2
8414

296 «3
G.388
G319
00397
21a0
O0«.1324
00132
81s1
5487

4394

03877
2116

2754

PAGE 4
DATE 06712475

3163
0514 - -
G280
0.0388
20.5
Gol828 ~—~—7 -
001448
80«6
&533
4474
SeS
0.3884
263¢ - T
29544 31504 -
02139 —=0o145
0241 D211
D« 0331 0.0377
20et I19.9
0el12565 031370
0.0132 0.0102
80¢5 803
5225 65310~
4390 LL X0
4.8 403
043378 0.3874 -
2026 2445
27065 290.5 310a.5
~Ne335 =0.579 ~0e778
00191 Dsl66 D145
00374 00372 0.037E"
19.8 197 10.6
0+ 1097 01207 01320
00126 0.0130 0.0133
7o a 80.0 802
a4007 4287 5932
4301 4371 4450
3e8 3ett 30
0« 3227T D.388B 0.3865
1573 1900 2292
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BELL HELICOPTER COMPANY PAGE 5
DESIGN SYNTHESIS PROGRAM . SoTe mmremoe e DATE 06712/°78 e
DESIGN POINT NUHBER 11
LHP 3= 5140
NORMPYW= 3206 3257 3312 3371 3434
/D = Y- e 9.9 Qe? Q.2 o e Rauti e crow AT e s - N
S5FC = 0‘3906 0e38D5 0.,3868 0.3858 0.3868
FF = 1190 1253 1359 1503 17ravr
SPEED POWER DATA-AIRPLANE . - .o T -
GW = - 36975 ALT= 20000 TEMP= ~12 OMGR= 600
v % 184wl 204 el 2241 2484.1 2641 284. 1 304.1
ALPHA = 8.734 Ge7T30 5Se226 4071 32165 2442 1+856
CL = 1a146 0.932 0773 0652 0557 0481 Q820 -~ TETimo o mn T o -
<D = 00097R 0a0758 040625 0.0542 0=0488 00452 00428
¥ = §5Pe3 403 331 287 258 Je9 226
FPROPCL= 0« 1505 0-1460 01389 0a.1368 0.1382 041422 01480
FROPCD= 00,0112 00116 0.0120 0a0126 00130 00137 00160 -~~~ - - "o~ o wrmese T -
PROPN = 8509 8847 83«7 828 B2+4 8l.8 798
PR REQD= 2219 2366 2607 2945 3374 3520 4662
UTLHP = 4140
NORMPY = 3154 3201 3252 3307 3366 3428 3398 ———— ot -
/D = Qe 9 ] S«4 BeG Be2 Ted
SFC = 0034 03983 03930 0.3892 0.3B58 D.3838 0.,3866
FE = B85 asz 1025 1146 1302 1505 1Bo2
SPEED POWER DATA-AIRPLANE
G = P?7731 ALT= 20000 TEMP= —~12 OMGR= 60
v = 1596 179.4 19G,4 2194 239.4 25%9.4 2794 299.4 3I19.4
ALPHA = B84734 64469 44837 3624 2+699 14979 1«407 0.945 0.567 e -
€L = laldB 0905 0.737 0.605 0508 0433 0373 0.325 0.285
<D = 000978 00,0733 040595 00,0514 0a0464 040433 0.0412 00399 00389
= = 523 390 315 272 24845 2229 2le.8 2lae 20.56
PROPCL= 041266 021148 01102 0612104 041137 01193 0.1265 0.1349 0.1441 - -
BROPECD= 0401056 040110 00113 00118 00123 040128 D.0133 00151 0.0183
PROPN = B3le2 B2 0 8i.2 B8 B80S BDsb B0eb 79«3 T8
PHREQD= 1488 1605 1862 2081 2447 2898 3449 4170 5107
UTLHP = 4140 ' e - -
HORHPW= 3101 3144 3190 3240 3294 3352 3413 3378 3547
e/D = Gel 95 el 9.0 Be3 Teb Se Gel S5e3
SFC = 0u4326 Qef230 0,4125 04035 03940 0.2883 0.3841 0.3828 0.3%904
FF = 644 679 744 8B40 964 1125 1325 1596 1994 T - -
SPEED POWER DATA-AIRPLANE
GW = 18488 ALT= 20000 TEMP= «—12 OMGR= 60
v = }30.1 150a1 170.1 190.1 2101 2301 2501 27041 29041 3101 -
ALPHA = BeT34 6057 44289 2.975 20044 1384 0805 0.381 D041 ~0»235
[= 2 = 11456 0.861 0e6570 0.537 Ded3IF Q366 D210 0.266 0.231 G202
i) = 0o0978 0+0695 00553 0,0378 0.0435 (0.0410 0.0395 0.0385 «w0379 0.0376
13 = S2e3 36«9 293 253 2340 21 20.9 208 200 198 -
PROPCL=E 040893 000808 00792 00818 0.0873 040946 0+1032 06,1127 0.1229 0.1335
PROPCD= 000098 0e0102 00107 00,0111 00115 040120 0.0125 0,0129 00,0120 Ce0164
PROPN = ke X4 TEe5 TGe2 d-X3:) TFa3 7800 T8B& 794 T9e2 TT S
PRREQD= 51-X4 956 1108 1327 1616 1981 2430 2960 3517 {4867 -
UTLHP = 4140
NORMPY= 3046 3082 3123 3168 3216 3269 3325 3388 3448 3515
/D = Heb 8.9 Re7 Aal Tob Heb SeA 522 546 349
SFC = Da5146 024939 0445588 0.4429 0:4196 0.,4051 023933 0.3870 0.3826 03835 - -
F 2 586 aT2 519 588 678 803 956 1145 1384 1713
CLIMP DATA-AIRPLANE. DGW
G =36975.0000 ALT= 00000 TEMP= 59.0000 OMGR= ©600.0000
v = 134 22596 VGND= 1 32.9098 ALPH A= A, 3965 ALPHAC= 842499
PROPNL= 07886 CL= 11097 cD= 00937 DCD= O=1644
PROPNC= 0.8R71 PROPCL= C.2488 PROPCD= 001056 THPR= 34703999
THPARP = 4472.5B836 THPAQ= 3472.8711 INTMP A= 5331.4170 FIRCL= 41396455 ot T o T
RC = 19515200 SFC = e-822: FF= 174723594
CL IMB DATA-AIRFLANE, DGW
GW =38975. 0000 ALT= 0.0000 TEMP= 59.0000 OMGR= 600.0000 - - - -
= 134.7996 VGND= 132.9098 ALPHA= B« 3965 ALPHAC= 82499
PROBNL= Q.7886 CL= 11097 Ch= 00937 DCD= OalbiH
SROPNC= D.ABT1 PROPCL= 0.72488 PROPCD= 00106 THRPR= 33703992
THPRAP = 4472.6836 THRAQ= 3472.8711 INTMRPA= 5331.48170 PWRACL= 21396440 -
RC = 19515200 SFC = G.a221 FF= 17473594
€L IMB DATA-AIRPLANE. DGW
G =36975.0000 ALT= 5000.0000 TEMP= 411710 aHGR= 600.0000 - oo
v = 1446918 VGND= 183.,4977 ALPHA= 9.4419 ALPHACS T«3662
PROPNL= 0eB8096 cL= 1211406 CD= 0209433 DCh= 0214569
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BELL HELICOPTER COMPANY
DESIGN SYNTHESIS PRUOGRAM

DESEIGN POINY NMUMBER 11
PRO

2ROPNCE 0a8928 PROPCL= 02645 = Oe0111} THPR=
THPAP = 4056.7039 THRAQ= 3495.3127 INTMPA= 4804.5244 PYRCL=
RC = 1B7B.6277 SFC = 08108 FF= 17007686

CL IMB DATA-AIRPLANE.s DGW

& =363 750000 ALT= S5000,0000 TEMP= 411710 OMGR=
Y = 164.6918 VGND= 1434977 ALPHA= 804419 ALPHAC=
PROPNL= 08096 cL= lella6 CD= 00943 DCD=
PROPNC= 0+8928 PROPCL= 02645 PROPCD= 00111 THRR=
THRPAP = 34056,7039 THRPAQ= 3495.3127 INTMPA= 4804.5244 PWRCL=
RC = §878.6277 SFC = 0.4108 FF= 1700.7606

CLIMB DATA-AIRPLANE, DGW

GV =36975.0000 ALT=10000.0000 TEMP= 233420 amMGR=
v = 15643099 VGND= 155.3058 ALPHA= Be«+4845 ALPHAC=
PROPNL = 0.8283 cL= 1.1192 CD= 0.0948 DCD=
PROPNC= 08975 PROPCL= 0.2809 PROPCD= D«0116 THPR=
THRAP = 3643.0217 THPAQ= 3513.8401 INTMPA= 42G1..8340 PHRCL=
RC = 1791.3643 SFC = 004008 FF= 16592197

CLIMB DATA-AIRPLANE, DGW

G¥W =36975.0000 ALT=10000.0000 TEMP= 23.3420 OMGR=
v =  156.3099 VYGHND= 1553058 ALPHA= Be4845 ALPHAC=
PROPNL= 0.8283 cL= lollop CD= 0.0948 oCcD=
PROPNC= D575 PROPCL= 0a.2809 PROPCD= 0.0116 THPR=
THRAP = 3643.0217 THPAQ= 3513.8401 INTMPA= 4291.8340 PYRCL=
RC = 1791+3643 SFC = 064008 FF= 16592197 -

CLIMB DATA-AIRPLANE, DGW

GY =3&6975.0000 ALT=150005-0000 TEMP= 505130 OMGR=
v = 169.3525 VGND= 168.7767 ALPHA= BeS5647 ALPHAC=
PROPNL = 0=8449 CL= 11277 CD= De 0957 DCD=
PROPNC= 08983 PROPCL= 02727 PROPCD= O«0118 THPR=
THPAP = 3225.5891 THRPAQ= 3516.8281 INTMPA= 3795.8291 PHRCL=
RC = 1412.9984 5FC = 023952 FF= 15003271

CLIMR DATA-AIRPLANEs DGW

G =36975.0000 ALT=150000000 TEMP= 55130 OMGR=
v = 1693525 VGND= 16R.7767 ALPHA= Be564T7 ALPHAC=
EROPNL = D.R449 cL= 11277 CD= 00957 DCD=
FROPNC= 0.8983 PROPCL= Qe2722 PROPCO= 0.0118 THPR=
THPAP = 3725.5A91 THPAQ= 3516.8281 INTMPA= 37968291 PYWRCL=
RC = 1412.9944 5SFC = 0. 3952 FF= 15003271

CLIMB DATA-ATRPILANE. OGW

GW =36975.0000 ALT=20000.0000 TEMP= =—12.3150 OMGR=
v = 184.,0588 VGND= 183.8340 ALPHA= 8464048 ALPHAC=
PROPNL= 0aRS593 cL= 11358 D= De 0967 OLD=
PROPNC= 0.8959 PROPCL= 02515 PROPCD= 00118 THPR=
THRAP = 2A26a.0222 THRPAGS 35074780 INTMPA= 3335.3682 PYRCL=
RC = 92047468 SFC = 0«390% FF= 13011270

CLIVMB DATA-AIRPLANE., DGW

GH =36975.0000 ALT=20000.0000 TEMP= —=123160 DMGR=
v = 1B84.0588 VGND= 1R3.0340 ALPHA= Be6404 ALPHAC=
PROPNL= 0.8593 CL= 1.1358 Ch= 0+ 0967 DCD=
PROPNC= 0.,8959 PROPCL= 025195 PROPCD= 0.,0118 THPR=
THRAR = 28256.0222 THPAO= 3507.4780 INTMPA= 3335.3682 PWRACL=
RC = 92047468 SFC = 003901 FF= 130131270 - -

ORIGINAL PAGE IS
OF POOR QUALITY]

—

3493.543S5

41396445

600.0000
6+4980
Cal207

3512.6336
413364845

600,0000
504980
0.1297

3512.,6436

413946845

6000000

8.7260"

0.0944
3224.7180
37568281

600,0000
47260
0.0944

32247180
37968201

600.0000
228315
0.0566

2825.3489

&
06712773

3335.3672

6000000
2.8215
00566

282503489

33353672

N . S e TTeT T T e




RELL HELICOPTER COMPANY
DESIGN SYNTHESIS PROGRAM -

. PAGE ?
G DESIGN POINT NUMBER 11

DATE 06/12/78 ~ -

<
’ FUEL FLOWS AND SPEEDS o
= GY i .
)
e LE. .
25219 T emmem e —— e - st
36975
- ' 277312
18438
.- . 1
« VHCL RCH FFHCL
&86219 ] [+] 0
356975 o] 0 [ Rl - e R e mm e
27731 1] 0 0
' 18488 [+ [¢) L+ ]
- 2 3 - - — . ———
2! HCR Vi HCR vi LR vi HCR
' 46219 [+ 0 ] ] 0 o Q o
JEITH ] 0 o [+] o 0 o ]
27731 [+ B o ] O o o - o - o - - - -
L X 18ap8 0 [} 0 0 o 0 o o
1) X
H 2
! . - . 2 - - ' - B 2 . :
v3 ACL FF1 v3 ACL FF1i v3 ACL FF2 ¥3 ACL FFi ,
46219 i15¢ 1167 1741 150 1167 17431 161 1078 1695 i61 1078 1695 |
36975 133 1952 1747 133 1952 17a7 143 1879 11701 143 1879 1701 ;
27731 112 3176 1754 112 3176 1758 121 3120 1707 12y 3120 1707 -
18488 5444 1761 78 5444 1761 87 5413 1713 87 5413 1713
L]
3 4 ]
1 -2 : o T 2 .
v3 ACL FF1 v3 ACL FF1 v3 ACL FF1 v3 ACL FF12 .
* #6219 174 75 1654 174 975 1654 189 666 1514 189 666 151a ?
36975 155 179l 1659 155 1791 1659 169 1413 1500 169 1413 1500 1
27731 132 39052 1665 t32 3052 1665 144 2549 1487 184 2549 1437 |
inags 9?7 S371 1673 97 68371 1673 11t 4619 1474 111 4619 147a o
% 4
5 ' 3
1 - 2 - - S — = - : »
v3 ACL FF1 v3 ACL FF1
* 46219 206 228 1316 206 228 1318
36975 184 22t 1301 184 921 1301
27731 158 1955 1285 158 1955 1285 ~—-—— -« U morm o T T T e
. i8s88 12%¢ 3113 1270 125 3813 270
- - 2 . - 3 - L - = CC 6
v2 ACR va ACR v2 ACR v ACR vz ACR va ACR
‘ 46219 0 o 230 1385 4] [+ 206 1147 230 1475 0 4]
356975 e 4 o 211 1099 o o 234 1080 251 1a62 0 v]
27731 o Q 195 aas - 0 0 214 807 260 1484 - o 1
18488 o 0 181 T21 o o 190 586 266 1502 o o
! T 8 : CotT A
¥2 ACR va ACR va ACR e e O -
206 1190 162 1090 IS5 1088
244 1146 14% 864 138 asa -
264 1171 i25 82 20 O3 - o
270 1i14s 102 506 98 526 FEE T A S - - . 3
£ . - . . e a2 . o
<
» . o e e N _ . .
<
- L
’ s
- ORIGINAL PAGRTY
1 JFPOUK QUALITY -
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< . BELL HELICOPTER COMPANY : BAGE 8
g - DESIGN SYNTHESIS PROGRAM- =~ ~— - - Cm e e = DATE 06/32/75% =~ -
DESIGN POINT NUMBER 11
@ SEGMENT MODE we H v D T W FR
(21 SEGMENTS) (STARTY 8620 [ 0 0 0.000 36975 o -
1 wue A620 0 0 0 0.017 36955 20
< 2 TOF 8620 0 0 0 0.033 36925 50
3 ALO 8620 o 138 0 0.050 36911 64
&4  ACL 8620 20000 177 33  0e.258 36583 392 -
5  ACR 8620 20000 234 171 0.248 35953 1022
<« & ACR 8620 20000 234 172 0.853 35948 1027
f 7 DSC 8620 10000 23a 188  0.919 35927 1048
.. 8 ACR 8620 10008 20% 189 D.924 35922 1053
9 DSC 8620 2000 209 200 0977 35905 1070
. 10 ALD 8620 2000 136 200 1.002 35883 1092
11 DSC 8620 1000 136 200 1,016 325877 1098
12 DSC 8620 0 136 200 1.040 35866 1109 o
13 GND A620 G 6 200 1.056 35846 1129
- 14  ACR 8620 20000 234 228 1.091 35696 1279
15  DOSc 8620 S000 234 248 1.174 38670 1305
. 16  ALD R620  S000 1aP: 248 1.507 35392 1583
17 D©OscC 8620 2000 142 250 1.524 35388 1567
. - 18 ALO B6246 2000 135 250 1.549 35357 1608
1% pscC 8620 1000 135 250 1+566 35360 1615
. 20 DSC 8620 0 135 250 1.5R7 35350 1625 -
. 2 wup 8620 o o0 250 1,603 35330 16545 _
< M1SS10N FUELe INCLUZ NG RESERVES, 1S3 1645 :
FUEL RESERVES AT MAX. ENDURANCE CONDITION o - . L
END OF MISSION ;
DESIGN GRNSS WEIGHT = 36975 « FUEL REQUIRED = 1645 s FUEL AVAILABLE = 1652
ENTER 1 FOR HT. E5T. PARAMETERS, 0OR 2 TO REPEAT ACEBO1 £ MSJD04<
2.0542E+00 TeZ67BE+QI 1.4668E+03 2.6933E+00 Z.2262E+01 3.570IE+00 1.6965E402 1.3169E402 |
2.47Q1E+01 3.1892E+01 2.6P753E+402 4.1411FE+01 3.0304E+01 1.1057E-01 1.9396E402 2.342SE+02 7,
- . 1e6452E+03 Se2B2ZIE+02 1.,00D00F+401 1.05S65E+00 1.0S6SE+00 2.0003E+02 141866E-01 4.977SE#00 ]
3.6AGEE+00 1+8572E+0] 3.7707E+01 3.8915E+01 1.0000E+00 A4.0000E+00 2.219PE403 2.6561E+04 J
4.7111E402 2.4090E+03 B3,5267E+400 7.9898E+03 3.4159E+00 1.B8259E+08 248477403 1.5220E+02 :
3.0056E+00 2.0000E+08 1.1289E+03 5e5132E400 2.85495E-01 T7+.0016E~01 1.28365400 0.0000E+00 !
X 0.0000E+00 B+6200E+03 2.0000E+00 -
TRY DGW= 36968 ;i
- ENTER 1s TO TRY ANGTHER DGW3 O TO OUIT: - - I - i S : .
‘ ENTER 1 FOR PRINTOUT ANYWAY, 2 TO INCLUDE COSTs ANYTHING ELSE TOD QuiT: ‘ 3
1 t-
<
o C
* >
e - oo ) T Tt T B T -
< ‘
iy k
L &)
r — . - —_— _ S - ——— r——— — - — - - — -
<
L)
- <

[
'
\
'
'
0

8,
%
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RELL HELICORTER COMPANY PA
DESIGN SYNTHESIS PROGRAM : e s DA
DESIGN POINT NUMBER 11

GE 4
TE 06702/7S -

CasT CHARACTERIE STI cs
1974 DDLLA

BASIC ATRCRAFT DATA

NESIGN GROSS WEIGHTs LHS 36975
WE IGHT EMPTY, LBS 26561
ROTNR DIAMETERs FT T T oTm e s 3306~ - CTE oo
RATED POWER PER EMGINE (!RP ‘ELS?. SHP 13118
DISC LOADINGs PSF 16.15 |
WING LOADINGe PSF To«00
POWER LOADINGs LB/HP — - = - —mo oo o srwses mo s nm s = o Ta0S5 - T
CNST FACTORS
DEPRECIATION PERIOD» VYRS 12
UTTLIZATION BHRIAYR -~ ror m— o s oo m— e o s 2500-- —— — o0 - e
EMGINE THBO. BHR . ASG0
DYNAMIC SYSTEMS TBOes BHR 3000
MAINTENANCE LLAGDOR RATEs S/MHR 5000
HATNTENANCE BURDEN, (RATIO OF DIRECT LABOR} -—---- - - le50 — - 0 — s
INSURANCE RATEes % AIRCRAFT INITIAL COST 200
FLIGHT CREW COST (TOTAL )« S/7BHR 13648
FUEL COST RATE. S/LB 0020
PRODUCTIOMN QUANTITY - Ehedhiie e e : a1 1+ -
AIRCRAFT COMPONENT COSTS
AIRFRAME, =M} 1625
DYNAMIC SYSTEMS»%{M) = rme o m s e 0.538 o T
ENGINES SKH Ca314
AVIONICSe S{M} 0250
ADTEAUNTITy (M) 0000
SPARESe, S{M} Smeme s s rmmmmmn—e e mm emem 0a3%0 - - -
TOTAL INITIAL (EAsde %(M} 3127
DIRECT NPERATING COST BREAKDOWN
DEPRECIATION, 3/8HR S e me e memne s s e 103,90 - - T T
MA INTENANCE PARTSe. S/BHR 35981
MAINTENANCE LABOR . %/BHR 11966
INSURANCE » S/AHR 21«82
CREW» S/BHR Trmm T T T oI s e S e - 13648 —~— 70 "o v
FUEL+ S/8HR 2315
OTHER, %/BHR G.00
SUMMARY .= ST TmrmIT e ssS SemmmmesSomoememes mowm o smen oammmamemmoos -
DIRECT UPERATING CDSTn S/81.0CK~-HR 444 .81
DIRECT OPRPERATING COSTes S/TON=NMT 0258
DIRECT OPERATING CDSTe CENTS/ASSM 454
.- rn i —— e+ e —— _ e e mn et m o e -

R

e — e e e
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E—r——-—ﬂ: wd” Ev-ia*s-t ;

LANDING GEAR - CrmmITIoems mes s mn e e 14817 -
NOSE 365
HMAIN ' 1094
AUXIL [ARY 22
FLIGHT CONTROLS GROUP- - - - - =w- co=om Sromeme 2958 T 7 -
NONROTATING 2151
ROTATING 307
CONVERSION SYSTEM 290
ENGINE SECTIDN Tttt CooT e o= om - L3 S . -
PROFPULSTON GROUP 4896
ENGINE INSTALLATION 1319
EXHAUST SYSTEM TE
LUARICATINN SYSTER - : T e T 194 -~ o s T
FUEL SYSTEM 165
ENGIME CONTROLS . 209
STARTING SYSTEM 105
ORIVE SYSTEM e mm smmmmms msmmsim—eem e o e 2a32 - - Tt T mme T
GEARBOXES 2409
SHAFT ING 423
INSTRUMENT GROUP 293
HYDRAULIC GROUP - -~ -~—---— T T e s m s e 325 — T
ELECTRICAL GROUPF 495
. AVIONICS GROUP : 458
FURNISHINGS AND EGUIPMENT GROUP 3526
ENVIRNNMENTAL CONTROL GROUP T mrmeems s - 1378 - - T T
AUXILTARY PDWER UNIT - 338
OTHER o
LOAD HANDL ING GROUP 0
WE IGHT EMPTY =T mmes remmmeemm e mee - 26561 LB8%  —
TO SEE ALL NASAWT VARIARLES EMTER 13 ELSE 02
MISSION WEIGHT SUMMARY .
WEIGHT EMPTY 265561 LBS
- - N - CREH - e — —_—— - . 520 - e, . . -_— - —— A a - m— A —_ == —
PAYLOAD 8100
AUXILIARY TANK R 0
TRAPRED FLUIDS 142
FUEL AVAItLABLE ’ 165 = — T T e e T
. MISSION GROSS WEIGHT 36975
DES1IGN GROSS WEIGHT 3697 LBS
[ =

———
—_—

+BELL HELICOPTER COMPANY

DESIGN SYNTHESIS PROGRAM ~ ~0' '@ ©= * o0 = oo =oc=oe
DESIGN POINT NUMBER 1%

GROUP WEIGHT STATEMENT
ROTQR GROUP

WING GROUP

TAIL GROUP - - - ——— . —— A o e e T A . —— -
HORIZONTAL 227
VERTICAL . 158

" BODY GR LR

..,.____

¢
L4
PAGE 10
DATE 06/12/75
2219 LBS
2620
1L o

4955
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}‘ BELL. HELICOPTER COMBANY pAGE 11
& DESTGN SYNTHESIS PROGRAM - -- - e e DATE 06/12/75 —— -
X ) DESIGN POINT NUMBER 1K
i o .. L VR -
] WING STRUCTURAL DATA
i = t
BASIC DIMENS IONS
SPAN BETWEEN ROTOR CENTERSs IN - - mommm —meee o = 560.6856- ~ -~ - -
a ROX MAXIMUM THICKNESS. XMAC \ 23.000 .
' FRONT SPAR LOCAT ION, XMAC 10000
AFT SPAR LOCATION» XMAC 55.000
SPOILER LENGTHs IN —_ R i m— e 607,000 -
FLAP LENGTHs IN 607.000
1
- TORSIONAL CHARACTERISTICS
DESIGN PYLON PITCH INERTTAs SLUG—FT2 - ——--m — == 38534270 - - - - -
DESIGN SHEAR MODULUSe PSI 4500000+000 ]
\ ARFA QF BOX CROSS SECTION, FT2 4+653 ¥
PE 1IMETER OF ROX SECTION, FT 8.831
: POLAR INFRTIA OF BOXs INA - _— e e 27764663 - oo 4
- WING TORSTONAL SPRING RATEs FT-LB/RAD 33385B7.000
RENDING CHARACTER1ST iCS
= DESIGN VERTICAL THRUST AT EACH TIP, LBS - — - - 19925.893 - - - - - -
RESULTING JUMP TAKENFF MOMENT. IN-1BS 3850480000
. DESIGN NORMAL FOACE IN AIRBLANE, LBS AGZ1Ba750
- RESULTING ROGT MOMENT IN AIPLANE, IN-LES 4202351.000
DESIGN ROOT BENDING STRESSs PSI i e 500004000~ ~+ - v weme 5
AENDING INERTIA OF BOXs IN& 927.254 g
' 3
DETAIL DIMENSIONS i
SRR AND BOX PANEL SKIN THICKNESS, fH ——-+— —=-—= - 0e26 - — — -~ - ‘,‘
- {INNER + DUTER SKINS)
. TOTAL BOX PANEL THICKNESS, IN 1,038
{ INCLUDES CDRE TH1CKNESS) B
e . .- DENSITY OF BOX SKINS, LA3SACU IN - - — e - C=Q?™8@ -7 — -~ - - 3
FUEL CAPACITY PER 1006 INCMES CELL SPAN, LBS 1480.521 }
e WING WEIGHT SREAKDOWN g
. PRIMARY STRUCTUREs LBS SR - - . 13482, 022 — ~-— -~ ST T 1
: SECONDARY STRUCTURES L8S IB5.101 ,
e . FLAPERNNS, LBS 0.000 |
FUAPS AND SPOILERS, LBS B04 +427
WING FOLD FEATURE, LES - S S 0000 = —
- QUTER PANEL PRIMARY STRUCTURE, LBS 165.591
{ OUTER PANEL SECONDARY STRUCTURE, LBS 122.959
ve WING DESIGN GOVERNED BY: - S e e ABENDING - -~ — - -
ENTER 1 FOR AIRCRAFT DATA REPDRTs 0 TO SKIPZ
{ oz
= t
{ .
o e e e —_— - -
. ( )
. L
{

~
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BELL HELICDPTER COMPANY PAGE 12
DESIGN SYNTHESIS RROGRAM = = — =~ e e s o DATE 06/12/75
DESIGN po!NT Numasn 11
\
AIRCRAFT DATA - - = -~ - -
ATRCRAFT CHARACTERISTICS—
AVAILAALE PASSENGER SEATS 452000
MAXTMUM GRQSS WEIGHTa LB - e s e 36975.000 " - -
DESIGN GRMSS WEIGHTs LB 36975 .000
WETGHT EMPTY, LB 26561 000
LIMIT FLIGHT LOAD FACTOR: G 2.500 .
GVERALL DTMENSIONS (ROTORS TURNING)--— e s = - :
HEL ICOPTER MODE?
LENGTHs FT . ?7.75¢ -
WIDTHs FT 81.081
HEIGHT, FT o s e 264178 - - -
DISTANCE aETwEEu ROTOR CENTERSe FT 484018
AIRDLUANE MODE:
LENGTHe FT 77.750
WIDTHe FT - o= o wom = oomms smiesm o memmim— e - BOW534 -~ et o
HEIGHTs FT 25,455
DISTANCE BETWEEN ROTOR CENTERSs FT 47471
NEUTRAL CENTER OF GRAVITY LOCATION-
- STOL MODE: MAST 60 DEGREES e e e S e e -
STATION LINE, IN 440.881
RUTTOCK LIMEs IN 9.080
WATER LINE, IN 171.2
AIRPLANE MQDE?! AT TS S e SSammn— memmmrmamsan S eSS e LT T T s S e e
STATION LINE; IN 439,977
UTTOCK LINE, IN 0.000
WATER LINEs IN 1660888
MOMENT OF TNERTIA= - -~ - === == -« oo —emmommmms s o e tooTmow - -
AELTCOPTER MODES .
PITCH, SLG-FT2 139984+ 875
ROLLs SLG-FTR2 P55953.813
YAWs SLG-FT2 ST e s oo e = s 394921,938 -
CROSS5{R-Y). SLG-FT2 3620.138
ATRPLANE MODE? .
PITCHs SLG~FT2 130029500
ROLLs SLG=F¥2 e mmme s e e 2643160625
YAW. SLG~FT2 4015734250
CROSSIR=Y)e SLG-FT2 . 2190,183
GROUND LOCATION-
WATER LINEs IN - oo =i o com oo o cmemim o 12,603 - -
anun CHARACTERISTICS-
GIMBAL
nLAoE Tvns mems - = s e - STIFF—INPLANE — — == — = -
DIRECTION OF ROTATION { INBOARD TIP MOTION3Z
HELICOPTER/AIRPLANE . AFT/UP
NUMAER OF BLADES 3.000
DISC LOADING AT DST, LBAFTR —--vo= se——— e mme 16,150 - - - -
SLADE LGADING COEFF. {CT/SIGMA} AT DST, SL S0OF 0.124
ROTOR SPEED~
HEL ICOPTER MOOE £
TIP SPEEDs FT/SEC-—- —-—-— ——mas 7004000 —— -~ - - om -
RPM 4044350
AIRPLAMNE MODE:
T1P SPEEDs FT/SEC 600.000
qu .. Gt e s e ——— S ————————— - 346-586 .o - -
SOLIDITY 0a119
DISC AREA PER ROTOR. FT2 BS5.565
Q0TOR DIAMETER. FT 33.063
BL OE CHORDs IM ‘ e e s i e e e 284653 o —- -
BLADS TWIST(EFFECTIVE}s DEG 44,100
DELTA THREEs DEG -15.,000
BLADE FLAPRING INERTIAs SLG-FT2 . 484,351
FLAPP ING SPRING RATE. FT-LB/DEG - - - 5724203 - m—m e
LONG» AND LAT. FLAPPING RESTRAINTs FT-LB/DEG 858.305
PRECONE ANGLEs DEG 2500
BLADE INPLANE EFFECTIVE MASS, LBS 117.885
BLADE INPLANE MOMENT OF INERTIAs SLG-FER—————- - 141323 — ——— -~ ——— -
DIST FROM VIRTUAL HINGE TO BiLADE CG, FT 5.290
DTST FROM VIRTUAL HINGE TG MAST CENTERe FT 54264
RADs OF GYRATION ABOUT BLADE CGo FT 3.306
DRIVE SYSTEM~
ENGINE TO TILT ROTOR GEAR RATIO 45,156
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- BELL HELICOPTER COMPANY PAGE 'LF
3 DESIGN SYNTHESIS PROGRAM - Prmmemmesem mmn e e DATE O06/%12/%8 - >~~~ "~
o . SIGN POINT NUMBER 11
N ENGINE TO INTERCONNECT GEAR RATIO 20029
INTERCONNECT 70D ROTOR GEAR RATID 22.258 ]
- RATED TOROUE OF ROTOR SHAFTg FTel@ — - - - oom= = 50B0F.648- - - —oo= e 3
‘ RATED TORGUE OF INTERCONNECT SHAFT, ET~LB 14664761 :
. RATED TORQUE DF ENGINE DRIVE SHAFTs FT~LB 471113 s
o DRIVE SYSTEM INERTIA AT ROTOR SHAFTs SLG-FT2 3374.123
PDOWER PLANT-
o NUMBER OF ENGINES 4,000
INTERMEQTIATE RATED PDWER{TDTAL-SLS)- HP 5243160
: POWER 1.OADING AT DGWs LB/HP T 7.052-— -~ —ae
o EMERGENCY POWER RATING{PER ENGINE-SL . QOF)y HP 1346.843
ENGINE TNDROUE AT EMERGENCY RATING, FT-LB 387142
MAX e CONT. FOWER RATING[PER ENGINE—SLS)& HP 1195-75!

=
g
il

POD CHARACTERISTICS ~ l
. CONVERSION PIVOT LOCATIOMSE :

i STATION LINE, IN 422 .840 :
e AUTTOCK LINEy IN & - e o ——rommmim oo o omm = - DBG LBR8 —-—- T e e : -
WATER LINEs IN 200000 . .
- ¢ DISTANCE RETWEEN PIVOT AND HUB CENTERs IN 754161
5 POD LENGTH AMEAD OF PIVDTs IN 1260739
s - ROD LENGTH AFT OF PIVOTs - N - -———ssmem i oo e o 101,000 — == -~ - - -
ity 50D WIDTHe. IN 45,500
POD HEIGHT. IN 54,320
POD WEIGHT [EACH)s LAS 39940922 g
o - DISTANCE FROM PIVOT TO POD €CGo IN-—--vrm = wommee o e . 20.804 -~ - - :
‘ ¢ WING—
a9 WING LOADING AT DGWe LB/FT2 70.000 B
- WING AREAs FT2 R e TR T R 5280214 ~~ === - o - b
FLAP AREA{TOTAL). FT2 143.379 .
. ; SPOILER AREA(TDTAL)- ET2 $5.146 .
- WING SPAN, 724678 o
g Ce— e WING MEAN AERODYNAMIC CHORD S - e R R i
o CHORDy FT : 7+26B8 ;.
STATION LINE{1/4 MAC)p IN . 439,977 .
BUTTOCK L INE(1/4 MAC), IN 206,865 5
s e WATER LINE(I/4 MAC)}y TN ——r—wermsr—— o comvev e - - - 1Q@ g FBG - ——= = - 7= = o
i LEADING EDGE STATIOM, IN . ‘ 418.174 N
» . TRAILING EDGE STATIONe IN 50%.387 0
TS ASPECT RATIO 10000
; TAPER RATIO ~—— == — »=ar— — IR 1,370 - s SRR
B SWEER, DEG . ‘ .o 0000
: . DIHECRAL , DEG. 2000
o INCIDENCE, DEG 4.000
Lo ATRFOTL THICKNESSes X MAC —-—- s e e 23,000 e T s
o da MAX IMUM THICKNESS LOCAT IOM, % MAC . 40000
: ' FRONT SPAR STATION AT FUSELAGEs 1IN 426 .896
S AFT SPAR STATION AT FUSELAGE: IN 474.864
. TATL—
¢ ' HORTZONTAL 3
; VOLUME COEFFICTENT 1.639
o ASPZCT RATIO e ———— = - 3.785 —-wmrmme
: HOR IZONTAL TAIL ARM»s FT 37.090
o ¢ AREAx FT2 1692.646
2o SPAN, FT 25.026
E S : MEAN AERODYNAMIC CHORDp BT - vm = smmmm = eevm - 6.730 - - = - .-
[ 1/4 MAC STATION LINE, IN BB5.060
v 174 MAC BUTTOCK LINE, IN 75.617
174 MAC WATER LINE, IN 203968 ;
SWEEP(MAX THICKNESS)y DEG— — === ——= m—mrmmmm omr = - o s De0OQ -~ wmmmem o mme mm
ELEVATOR AREA., FT2 50,894 !
' VERTICAL? ]
NUMBER OF FINS ) 2.000 ‘
i ST VOLUME COEFFICIENT— pmm e e 0.130 ——————— - — = - e -
i ASPECT RATIO{EACH) 2.440 #
% ' VERTICAL TAIL ARMs FT 37.895
AREA(TDTAL!. FT2 131.694
SPAN{EACHTY C e —e SRR 12,677 ——— = v -om -
MEAN AERDDYNAM!C CHDRD- Fr 5.194 ;
' 1/4 MAC STATION LINE, IN 854,726 U
1r4 MAC BUTTOCK LINE, IN 151.234
- 1/4 MAC WATER LINEs IN - ————-— = weei s PR GBRR e e s

. SWEEP{UPPER PANEL» MAX THICKNESS)e DEG 13656
L ( RUDDER AREA, FT2 38.505
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BELL MELICOPTER COMPANY PAGE 14 L
‘ DESIGN SYNTHESIS PROGRAM TS I ammo mmem s o DATE 08/12/795" " -
b 5 DFSIGN PU:NT NUMBER 15 . ; j
1 FUSELAGE=- ‘ : g
MOST FORWARD STATION LINEs IN 30000 ‘.‘
. MOST AFT STATION LINEe IN — ——— = — w— == = ’ 945000 - T rTmeom o
: TOP STRINGER WATER LINE, IN 192.603 : 3
8 BOTTOM STRINGER WATER LINEe IM 425603 X P
) MAX WI1DTH BUTTOCK LlNEn IN 75000
" LFNGTHe FT RmmIIT S mms R o T v TGe2850 T Tt
WIDTHs FT 12.500
e [ . HEIGHTs FT 12.500

3 LANDING GEAR-— = e T T oo T s e - T |
P ULTIMATE EANOING LEMD FACTDR, G 5250 |
v LANDING SPEEDs KND 80.000
NOSE({TURN CENTER GRDUND LEVEL!-
wr : STATION LINE.: IN T Tmemememmems e © BQ.0CO - e
MAINIEFFECTIVE CENTER GROUND LEVEL}:
: . STATION LINE. IN 508..569
[ BUTTOCK LINEs IN 105.923
. ‘rarL HUMPER Fa e St imm ——.—— o rr—— . —— i —— s - -at - R -— ———— - .
STATION LINE- IN 9000008
o 1 WATER LINEr IN 117.487

ol o ANMALYSIS COMPLETED FOR PT NO 1l "> o — oo msssmo s mom e s o m o o

I ' ENTER OPTION To READ NEW ann.ws-
o (. — S
(511

ENTER 0 TO SKIP DESIGN DATA AND GO DIRECTLY TO TECHNOLOGY DATAS

T

- A mee R e e im m e it meim s  ——— .
; ]
atr
q:n l
*‘ —— bl e R b e e cememmme  d TE AR A ——— A | A —— g o —— b1 — . -
oH .
[}
o - = . Oy e o t———— s s 4 v e = s+ G S+ e ity s s e G o8 v - -
i
Y i
Gy .

ol e e e b e e e e e i e e——— - e e m e B
: .
<
( -
4 .
;“1 - - — - v——— - s = eme . a—— . —_— i —_— o — AR -
=]
¢}
oty ¢

. . ‘ég % - O
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BELL HELICOPTER COMPANY

DESIGN SYNTHESIS PROGRAM °

DESIGN PDINT NUMBER 15

e e e e i  t — — p— p— Y | s, e e et g, i e,

CDF
0.01953
001575
0014549
0GaD157S
0«01953
0,02553
003466
0.04600
005987
D.07626

3190

DGY = 36360
COMPONENT ZERD—LIFT DRAGs AIRPLANEs FLAPS Up
WING HOR FUs NAC  BOOMS EXT HISC TOoTAL
3«97 1032 1.03 T2 228 0«00 200 Q00 3T2651 ° 77T
DRAG WITH LIFTs AIRPLANE, FLAPS UP
ALPHA Cl. cD CLwP cLH CLPRP CD¥p
=4.00000 «18533 004379 ~0.07022 -0.1118B6 -0.0D0306 D+01305
-2+00000 0-02210 0403919 0.10532 -0.08186 -0.003137 C.01328
000000 022901 003209 0+.28086 —-0.05186 0«00000 0601575
2000000 De43613 G.04528 Qe865640 ~Q.021a86 GC«00158 002048
400000 064400 0« 05596 063194 000814 0.00391 0-027AS
©+00000 0.85316 D«07273 080748 0.03815 000754 Q03667
5000000 1064127 0.09260 0e.98302 O=06814 001303 004815
10.00000 127760 0.118586 1415856 0«0981% 002091 0«06187
12.00000 1494048 0«14G61 133409 QeiZ2814 C«03180 0a07784
14,00000 171409 0eiB8576 150963 0e15815 004632 009606
SPEED POWER DATA-AIRPLANE
G = 36360 ALT= G  TEMP= 9 OMGR= """~ ~s0OQ~- = T
1390 3590 17Te0 199,0 2190 23940 25%9.0 2790 2990
ALPHA = BaTOHB 642I5 40450 3Jal684 262456 12532 04976 06536 0180 ~0.110

e ——— e s e b8

PAGE 1
DATE 0B/08/75

COH
0.00498
0.00392
0.0032G
0O.002¢e1
C.002%3
0.00298
000355
00044845
0.00566
0.00720
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BELL HELICOPTER COM

DESIGN SYNTHESIS PR

CL = 1146 0,876 0.691
() = 3a1020 00737 0=05%1
F = 500 3640 2867
PROPCLE 0 +0975 040882 040898
PROPCD= 0a0099 00,0104 0.,0509
PROFN = T9eH T8el T7e6
PWREQD® 1858 2033 2333
UTLHP = 40681
NORMPY = 5604 56564 5708
L/D = Bo3 BaT Be6
SFC = D+5546 05317 045002
FF = 1030 1081 1167
vMC=Q L IMITED
YMCX = 23940
FF s 1700.5 T
SPEED POWER DATA-AIRPLANE
GW = 45450 ALT= 5000
v = 167 ot 1874 2074
ALPHA = BeTHB 6H.5B2 4.983
cL = lalgo 0+914 0747
[wts] = D.1020 0.0773 G«0631
F = S0%0 3T7 30a7
PROPCL= 0.1590 01435 0.13606
PROFPCD= 0OaL130 00114 020118
PROPN = Stw. 8408 83.8
PYWREQD= 2581 2774 3097
UTLHP = asre
NOR MPW= 5006 5059 5113
L/D = Qa0 Sl 9.3
SFC = Do4535 00448 04325
FF = 1170 1234 1339
SPEED POWER DATA-AIRPLANE
W = 36360 ALT= 5000

= 14908 1698 igv.8
ALPHA = Bo 768 £a367 4.668
CcL = 1al46 0892 07148
<D = 010270 0.0752 D0607
F = 500 307 255
PROPCLz 0213258 01192 0.11484
PROPCD= 020105 00,0109 0.0114
PROPN = 84,2 827 81.8
PHREQD= 1891 2055 2334
UTLHP = 3673
NORMPY = 5963 5052 S065
L/D = S48 Suld O.1
SFC = 009863 0a4B05 044612
FF = 939 987 1076
SPEED POWER DATA-~AIRPLANE
GW = 27270 ALT= 5000
v = 1297 1497 16%.7
ALPHA = Be 788 62066 A4.243
CL = 1146 Q860 0669
<D = 01020 0.07232 0.0876
F = 200 353 24.0
PROPCL= 041058 D.0933 00910
PROPCD= 0+0059 0:0104 0-0109
PROPN = BOWT 793 TheT
PHRE QD= 1281 1414 1647
UTLHP = 3673
NORMPW= 4918 4963 5012
L/0D - Beb5 B9 Beb
S5FC = 0.580) 05554 05212
FF = 743 785 858
SPEED POWER DATA~A]IRPLANE
Li = 16180 ALT= 5000

= 1059 1253 145.9
ALPHA = BuT7EB Se595 34613
[« = leldt 0811 0604
co = O0Wl020 0.0581 020535
F = 500 33e2 260
FROPCL= Ca0T726 00554 0.0558
PROPCD= 0s0092 0.0098 0.0103
PROPN = Thall T2+8 T3e2

PANY

QGRAM
Ca559 Deah2
0u0510 040463
24 .8 2205

Ve0877 04,0924
0«0113 0.0116
T7a7 TBe2
2760 2318

5766 5823
80 Tad
0«3697 0.4456

1297 1478
TEMP= 43
2278 247.4
3780 24853
0o621 0.52%

00545 0.0492

26«5 23.9
021353 01379
00121 0.,0123

Bl3e2 83.0
3547 4127
5169 2227
B8a9 Bed

0ed213 0a0344

1394 1710
TEMP= 41
2098 22948
Zs425 22489
0.584 0.487

Na0524 D.LAT74
Z5 4% 230
O=2115) 0a.1193
Oe0118 0.0121
al«d 8led

2730 3245

5120 SE?S

8:6 709

0+83439 0a4267

idz 1388
TEMP= 41
18947 20S9.7
2959 2.021
0536 0,438

Qo0498 00454
28 .2 22.0

0.0936 0,0955
0.0114 040117
7648  79.2
1982 2426
5065 5120
8.0 Te2
0.4855 D.4551

61 1104
TEMP= 41
165.9 18059
2.297 1.380

02467 0,372
004065 00430
226 20.9
00707 00783
0.0108 0.01313
TRa3 798

0388
De«0&35
2141
CaQ992
00119
4014

5880
ba6
0.4238
170)

DESIGN FPOINT NUMBER 15

0e330
0.0418
203
0.1073
Qe0l22
797
LY:1-Y.

5943
6«0
0.4097
14989

PAGE 2
OATE €¢B/0B/75

0+284 0e248
0.0807 0.04800
7 i9e4
0+1263 0.1250
00125 00130
B0«3 BOa7
5863 7060
6017 6107
5e3 LE)
0.4006 00,3940
2349 27raz
307.4 3274
1071 D682
0.340 04300
G«D420 040410
20.4 1G.9
01591 0.1687
0=0134 040144
82,9 823
&770 8038
54868 5558
Ge3 Se7T
04088 0.4056
2741 3260
289.8 309.8
0785 0,375
Ce306 0.268
00412 0.04503
200 196
O0+3a36 01542
D=0128 0+.0134
824 820
5580 5686
S379 5469
S8 Se
04051 04044
2261 2704
2697 28947
Q«348 0.007
0265 0230

19.5 1% 2
0.1274 041386
0.0125 00128

8Ye8 5149

4456 5408

5301 5379

5.1 5.5
0,4107 02405}

1830 2192
245.9 2659
~04159 —0.457
0213 0,182
0:0395 00391

19,1  19.0

0.1095 0,1213

0218
0«0395
19+2
002363
00138

3259
-1.084
Q2128
00388
18

0.,1586
D=0142
B eb

Ory
op I%W

g
OB Qg‘ﬁeﬁ‘re
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BELL HELICOPTER COMPANY
DESIGN SYNTHESIS PROGRAM

PYREQD= T60 8&1 1044
UTLHP = 3673
NORMPWR 4871 4510 /958
LsD = 7e8 Ba2 TeB
SFC 2 07257 046850 06286
FE L3 S5H2 5%0 657
SPEED POWER DATA—AIRPLANE
L = 45450 ALT= 2000
= 1601 18041 200s1
AlLLPHA = B.768 64497 G857
G = 14146 02505 0.733
cD = 0,020 00764 0.00621
F = %5040 37«3 30a2
PROPCL2 (ola78 041332 021272
PROPCER= 040107 Q40112 0016
PROPN = 854 840 83s1
PWREGD= 2489 2686 3018
UTLHP = 3673
NORMPWx 5302 5354 5409
L/D = 9«0 Qo4 Se2
SFC z OLATRDT 0246060 Ua4471
FF = 1172 1236 1349
SPEED POWER DATA—AIRPLANE
Gy = 6360 ALT= 2000
v = 133.2 1632 183.2
ALPHA = Ba768 564276 40537
Ch = l=14& 04882 Os720
co = 061020 0.0743 00597
F = 500 362 290
PROPCLS 041225 01105 0,1065
PROPCD= D.,0103 020108 0.0112
PRUPN = 832 8le7 809
PYREQD= 1829 1996 2284
UTLHP = 3673
NORMPR=z 5262 5310 5363
LsD = bBae7 91 8.9
SFC = 05262 0.5076 0«a816
FF = P62 1013 1100
SPEED POWER DATA-AIRPLANE
] = 27270 ALT= 2000
= 12430 1440 164a.0
ALPHA =z B.768 5966 4.106
CL = 12146 0,850 0,655
cD = 041020 0,0714 0005067
F = S0.0 34.8 275
PROPCL= 0.0960 Q0.0863 0s0546
PROPLCD= 00098 00,0103 0.0108
PROPN = T9a 780 776
PYREQD= 1244 1380 1622
UTLHP = 3673
NORMPH= 5220 5264 5312
' = - 8w Ba
SFC = 0a6155 05881 0.549%4
FF = 766 a3z 89
SPEED POWER DATA-ATRPLANE
W = 18180 ALT= 2000
= 10r.2 I21e2 34102
ALPHA = 80768 504883 34469
CcL = 1ela6 0a799 0589
cD = 041020 040672 020526
F = S0«0 327 25«6
PROPCL= 00670 00604 Qe00613
PROTMCDO= 0.0091 D.0097 0.0102
FROPN = T2.2 711 728
PRHREQD= 705 8499 1039
UTLHP = 3673
NORMPw= 5177 5214 S257
L/D = Tob B«0 Tnb
S5FC = 07700 De7229 0246601
FF " SV &14a 686

SPEED PDVER DATA=AIRPLANE
() 45450

ALT= 210000

313
5002

Te
0.5705
749

TEMP=
22041
3637
Q=606
0.0536
261
041267
0.0119
B2ab
3486

5464
B0
Dea322
1507

TEMP=
2032
3280
0.569
0.0515
250
01078
0.0116
807
2695

5418
Sae

0.4577

1234

TEMP=
1540
2812
0.520
00490
23.8
00879
o032
774G
1972

5365
TeB
05080
1001

TEMP=
1612
24150
0452
0e04%9
22a3
Q0666
0.,0107
T3e3
1319

5305

6.8
05967
7

-

TEMP=

DESIGN PD!NT NUMBER 15
1673 2133

2698 33ITe alTe 5122
5055 5110 5164 5223 5287 5363
Be?2 S« he? Gl 3eb 3el
0a5162 069712 0644833 064226 08124 040080
864 1005 1146 1427 1723 2079
52 OMGR= 540
2401 260.1 280a1 300e]l 320}
2706 1:980 1404 0.938 045556
CeH0F 0834 Qo376 06326 0.287
00485 040452 Q0431 040417 0Ge0407
235 219 209 2022 19
0s1300 041359 0.15836 01526 0a1625 7
000122 0.0124 040126 060130 0,0138
82«4 826 B7 -8 8208 B2e5
4091 asa0 S74%5 6832 8133
5520 5581 5653 5739 SR3AY
BaZ2 TeS Bw Ge Sed
0+48200 04138 00,4083 024064 03063
i718 2002 235 2777 330% 7
52 OMGR= 540
22302 2432 20632 283.2 303.2 323.2
2a3462 1625 100648 (618 0256 —0.030
D872 04397 0e339 0«293 0250 0225
0-0467 0«0438 00420 0.0809 0,040 00396
227 213 204 19.8 19a 19e2
21126 001197 0cl284 041383 0.14b8% 021602
0.0119 0.,0122 00124 0a.0126 00131 0.,0139
B0.8 Bl.2 Bla.7 BZ2.2 B2a3 B2a.1
3232 3901} q709 S67F4 6820 Bia3
5472 5529 5592 5665 57554 5855
Te? Ta0 Seld Sab 5«0 Redy
Ces389 00d222 08150 044081 024060 0.4060
1419 1647 1950 2316 2769 a2z
‘52 OMGR= 546 777 ¢ a
208,00 228,20 2848.0 264.0 2B4.0 304.0
12877 12180 QCub688 (04230 ~06102 ~0a4371
0423 0351 0296 0253 0e2i8 0ol91
00448 000424 00,0400 0.0401 0L03385 0.0392
217 2005 15«8 194 1902 19.0
00942 021026 021123 Qel230 013483 Oolabl
Ga0216 UaRLN? 0a0F22 0u0224 06,0126 D033}
T8+5 79 e3 50e2 Blel Ble? 8200
2433 3015 3722 6567 56565 oTad
5420 5475 5531 5594 5669 5758
70 el 545 4.8 403 3.8
004700 Qo848 0.4251 0.4146 0.4084 0.4058
itaa 1341 issz 3893 2273 2737
52 OHGR- 540
18le2 20e2Z 221«2 281a2 26162 281a2
10242 0a5%89 02106 =263 ~0.550 ~0.778
D358 0,290 D240 0D.202 0172 0s}a8
Oo0426 Da0A08 040399 0.0393 00,0390 0,038%
206 19.8 193 19«1 189 1Ba®
Qe0745 000840 0.0937 001061 0412181 061304
00112 0-01I6 DL.0519 040121 0.CI23 000126
750 T6T TBal TSed B80eb Bladg
1697 2179 2TTS 3991 4340 5338
5357 sa12 5467 5523 S58% 558
500 Se2 4ol 39 3ad 2.9
0e5379 04876 04528 00,4302 00,4163 04097
913 3063 1256 1502 1807 2187
23 ORER= 500

PAGE 3
DATYE 08B/08/75

6236

5451
27
0,403%9
2519

3240
~0e591
0al168
00390
189
0elSB2
2e0139
Blo9
8139

5859
I

-
04058
3302

301a2
—0.963
0129
0«.0388
18.,8
Del1829
00120
819
6510

5745

04058
2642

755

5550
2 e
04040
3052

3232
—lell8
ODedia
0=0388
18.8
0+1595
0e.0138
81.9
7891

5845

004056
3z2of
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ik BELL HELICOPTER COMPANY ) GE &
o ’ DESIGN SYNTHESIS PROGRAM TS T cTTT T o DATE 0B/OB/TS o
Lt DESIGN POINT NUMBER 15
t = 1B0e? 2009 2209 24069 26009 280.9 200+9 3209
ALPHA = BuT6B 6721 5e¢152 40020 3ul0S 2,377 1.788 1305 . o .
CL = Leld 0,929 0,768 (648 0,551 0475 D414 0.365 TTrrttTTTTT T -
cD = 001020 Ce07B7 D=0047 040561 00505 0.0869 040444 D428
F = S50l 38R 31.5 27e3 245 22a8 21.6 207
FROPCL=E De151% 041380 01314 01296 0:1313 0.1355 001314 0,3487
1 PRIPCD= 0.0111 020114 0+0118 00121 0.0125 0.0130 0.0134 0.0150 o - T
PROPN = B5.4 Bhe 2 B33 B2a7 B2e3 81.9 Ble.B BDe6
PYHREQD= 2812 3001 3316 3740 /4299 A9G4 5824 6898
UTLHP = 4081
NORMPY = 4649 ATO& 4764 4826 4894 4971 8057 5151 T
L/O = Se0 23 Qe 3 9.0 8.5 Tel Te2 Ty
SFC i 028238 QeB1T2 0.53098 004032 023954 03909 03872 023851
FF = 1192 1252 1357 1508 1700 1952 2255 2656 . e
SPEED POWER DATA-AIRPLAME
W = 36360 ALT= 10000 TEMP= 23 QOMGR= 600
v = 161.8B 1B81eB8 201.8 2218 241.8 2618 2818 301.8 321.8
ALPHA & BoTEB Ho518 Be8BT 3671 27481 20015 1337 0969 0586
ct = 14146 02908 0o737 0.610 02513 04838 0378 0329 0+.290
o 2 01020 0+0766 000622 00539 00486 040853 D.04322 00418 00408
F = 40 37«4 303 26e2 235 22.0 209 20» 19.8 -
* PROPCL= 0+1Z03 001145 01098 04,3098 0.1129 01183 0.1253 00,1334 0olaps N
PROPCDS 020106 040110 020114 040117 020121 040125 0.0129 Q0134 60150
PROPN = 83,3 82.0 8la2 808 807 808 20.8 Bla T9e9
PHREQD= 2064 2224 2451 2866 3354 3963 4703 56876 669y _ . _
UTLHP = 4081 T T
NORMPH= 4598 4652 4708 4767 4829 4897 4G74 5061 5156
L/D = 8a7 Qo Qa0 8.0 8.0 Tl Sa Sa Sed
SFC = 0eAS02 029497 06339 004186 04075 0.3987 003915 03874 03846 . o
FF = 50 1000 1051 i2o00 1367 1580 1841 2160 2573
‘SPEED POWER DATA-AIRPLANE
G = 27270 ALT= 10000 TEMP= 23 OMGR= 600
v = 14001 1601 180,1 200-! 220e1 24001 260e) 280.,% 300.1 32041 340.1 N
ALPHA = Da768 60231 A4e4T8 32210 20272 1557 1000 0558 04201 —-0.092 ~0a334
CL = 10146 QuB77 (4693 0.562 0,864 0390 00332 04287 0250 00220 0194
D = 0+1020 0s0739 040592 De0511 00464 0045356 00418 00407 00400 003056 00393
F = 5040 360 2848 24 .8 225 21.1 20.3 197 1904 19.2 190
PROPCLE Q0988 040696 0o0569 0.0887 040934 04,1001 0410831 01173 01268 041370 003476
PHOPCD= (00100 040105 040109 040113 020116 00120 D40124 00129 00133 0,0147 00177
FROPN = 79.6 TBe3 T7«8 T7e9 78«3 7829 795 799 80 a4 TSels T7eh
AWREQD= 1402 1533 1756 2073 2489 3009 3644 4407 5295 &40 7852
UTLHP = 4081
NORMPW= 4545 4594 4647 aT0oa 4762 4824 4891 4967 5053 5147 5249
L/D = Bed 87 Beb Bal Tah 607 Se S da7 402 a6
SFC = 025298 005084 0.4810 04558 0043249 043138 004025 043928 03882 0.3845 03861
FF = 743 779 845 2945 1076 IEQS} 2467 1731 2055 -+ 2464 3032
SPEED POWER DATA=AIRPLANE . . o . i L .
] = 18180 ALT= 100600 TEMP= 23 OMGR="" 600 )
= 11444 13449 1544 17424 10404 2144 23Ge4 258448 27480848 298:4 314.4 334.4
ALPHA = BoT68 5781 3857 245949 1621 D930 00425 04026 ~0e288 =0a541 —0T747 —0.917
CcL = 12146 0.B30 Ga629 0493 0307 02326 0273 Da232 00199 0a1l73 0s152 0es134
‘1 [t ] = 001020 0.0698 020550 00477 00438 0a04817 00404 00297 00393 0.0391 0.0389 00,0388
F = 500 340 267 231 213 202 10,6 19+ 3 1941 1Be9 15 1848
PROPCL= 00691 0060625 00624 00,0662 D.0725 00,0805 00895 00993 03067 0.1205 061315 00,1427
PROPCD= Q20092 040098 00103 00108 020112 00115 020119 0.0122 040127 0.0131 00140 0.0166
PROPN = T2 6 71«5 71a8 249 T4e4 75«9 T7e2 TBe4& 791 T9.9 79.8 780
P¥REQD= gg? 936 1112 1366 1703 2130 2653 3284 4036 4907 5959 7324
! UTLHP = 4
NORMPY= 4490 4532 4580 45632 4687 4745 4806 4871 4945 s028 5120 5219
LD = 716 8.0 Ta? Tal ~ - ’ o6 7 4e G 3.8 =3 Ce 2a5
5FC = RebTBT 0a6404 05873 05331 04847 024512 04244 04075 063966 03896 0.3853 0.3845
FF = S68 600 653 28 826 961 1126 1338 1501 1212 2296 2816
SPEED POWER DATA—-AIRPLANE ° o - ' " -
Gw = 45450 ALT= 20000 TEMP= =12 OHGR= &00
' v & 213«0 2330 253,0 2730 263+0 3130
ALPHA = Ba768 620932 52609 3.513 Z.631 2.911
v cL = 1e146 D558 O0.812 D698 046056 00531 " I
<o = 0nl020 0,0B14 0406883 000595 00536 00495
F = 50:0 398 332 28«9 260 283 4.0
PROPCL= QGel89T7) 0a1799 0a1T7T01 001654 QalE46 0618665 ~
PRIPCD= 0+0120 000125 0+0130 00134 0a01492 00,0176 - TTTT T
PROPN = B7 6 86«3 BSe2 Bde3 826 79T
3 PWREQD+ 3za2v 3Aa1: 3700 4089 4540 Sai4
Vs e ol R _ R,
(
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BELL HELICOPTER COMPANY PAGE 5

‘ DESIGN SYNTHESIS PROGRAM Co o DATE 08,08/75
.. : DESIGN POINT NUMBER 15

UTLHP = 4081

NORMPW® 3695 3756 3821 3890 3963 4040 .

L/ 9.2 ) 9e5 9,3 808 Bel T T ot
03916 043897 043871 03847 03831 0.36858

1264 1329 1432 1573 1778 2089

SPEED POWER DATA-AIRPLANE
GW 36360 ALLT= 20000 TEMP= =312 OMGR= &00
19045 21045 2305 2505 2705 2905 310.5 3305

o

|n
no

-]

ALPHA = Aa768 64811 65u328 80179 3273 2546 1,954 1,466
cL = 12146 (2938 0.783 0.663 0.568 0,853 0.43) 0,381 -
cD X 0el020 00790 0ol6SY 040572 0.0515 00477 0.D0451 020433
F = 500 3809 32s1 2708 250 23} 219 21«0

PROPCLE 061652 01503 041427 0alaC]1 001310 041845 0a1499 0.1567 L
PROPCDO= 0o,0114 0202118 040122 0.0128 0,0132 00143 040170 0o0217 =~~~ e

PROPN = bba2 B&e9 83u8H B2e9 B2e5 B8le4 TB e 750

PHREQD= 2348 2498 27482 3082 3513 8081 48586 5915

UTLHP = A081

NORMPY 3632 3a6as 3748 aBiz2 3881 J953 4030 4111 T
L/D Sel Sety Dl Gel 826 Ta® Tal Ge2

SFC Dad067 0644021 Qa3957 043902 043864 03825 0.3814 (.3892

FF 955 1004 1085 1203 1357 1561 1852 2302

27270 ALT= 20000 TEMP= =12 OMGR= c00
16500 1850 20540 225.0 24540 26540 285:0 305.0 325.0

R

=
a

ESEED EDWFR DATA=A IR PLANE
=

ALPHA Ba768 6555 40942 3733 2.805 2.078 1.498 1.027 0.5641 T -
cl 14146 06911 0CueT42 Q0636 0520 0+444 043088 0335 0.295
cb Col020 0e07T0 Da0628 00542 (0.0390 0.0456 00433 00419 00209
F 500 dTeb 20.5 26-4 23«8 22.1 21a0 203 19.8

PROPCL= 0el1305 01184 041135 023130 01159 0.,1251 0+1279 021359 015447
PROPCD= 0203107 Go0111 040115 040119 G.0125 00129 020137 0.0158 Q0196 -
*PROPN = E3.6 8204 81.5 80a.9 80a6 80 b B80s3 785 755 .

PWREQD= i1s72 1690 1889 2169 2538 2988 3550 4294 5274 . ]
UTLHP = 4081 ' &
NORMPRE= 3568 3618 3672 3731 3794 2861 3933 4009 4088

L/D L B o8 Se2 Fal 8.7 8ol Tad Ba7 Se9 Sa2

5FC = De8415 024306 Da4l8a D.4078 0.,3982 0.3896 0.38486 0.3805 p+3522 N
FF = 6%4 28 790 a8s 1011 1164 1365 1634 2016 .J
SPEED PUWER DATA—A!RPLANE

GW 18180 ALT= 20000 TEMP= =12 OQONGR= 600

=

v = 13&.7 15427 174e7 19447 21487 2347 258«7 2T4e7 204,7 3147 333.7

ALPHA = B.768 6el48 44357 ZS«082 24194 [a434 0884 04450 0101 -0.184 —~0.416

L = lel46 04B6P Da6B3 D+548 Qe51 Q377 02321 0u276 0239 0,210 001386
= Gel020 CGa0731 00584 040504 040459 0.0432 000415 De0405 040358 0.05394 00392
= 50a0 I5e6 284 24 &5 22.3 209 2041 1526 153 19+1 190

PROPLLS 00923 040835 040815 00837 00,0858 00958 061040 01132 01231 01334 041481

PROPCDS 020099 0+03104 0.0108 00112 0s0116 00121 040126 040130 0a0144 0,.0171 0e0223 1

PRUPN = 784 T7e1 THaT TH9 77 a5 TGl ThHe & TOe2 T8 +7 THe7 727
5¥REQD= 4913 jo02 1155 1374 1664 2030 2877 3008 3677 4544 sSv27 )
LHP = 081

NORMPR= 3500 3544 3592 3644 3700 3761} 3826 3696 3969 4047 4128 J
L/D = a2 Beb Ee«g TeS Tea2 G5 Sa7T Swl [ 1"%~3 39 33 - i
SFC = 05340 05113 044826 04555 0.42%98 04206 043983 03805 0.,3828 03793 0.3855 : -
FF = 887 S12 558 626 715 833 986 1168 1408 172a 2208
CLIME DATA-AIRPLANE, DGW

=36360.0000 ALT= C«000CQ TEMP= 59.0000 OMGR= 600.0000
V = 139.0133 VYGND = 137.7900 ALPHA= Bad616 ALPHAC= T 6065
PROPNL= Q7948 LL= 1.1132 Ch= 0.,0981 DCD= Oel1517
PROPNC= Q«B88465 PROPCL= 023586 PROPCD= 00106 THPR= 3418.8271
THRPAP = 51334375 THPAQ= 3421-3684 INTHRA= 6122.9692 ° PWRCL= 40B80.8774° =~ =~ -

, RC 2 186344438 SFC = D«.84324 FF= 1754.6318 :

CLIMB DAT A=A IRPLANE s DGW

=36360..0000 ALT= Q0000 TEMP= 590000 OMGR= 6000000~~~
V = 1390133 VGND= 1377900 ALPHA= 54536 ALPHAC= Teb0D6%
PROPNL= 0 «7%48 CL= 123132 CD= 0.0G81 DCD= Del1517
BROPNC= 088485 PROPCL= 02386 PROPCD= Q.0106 THPR= 24188271
THRPAP = S123.4375 THRPAQ= 34213684 JINTMPA= 61229592 ~ PWRCL= 4080.8774% =~ °~
RC = 1B53«4438 SFC = 004324 FF= . 1764 .6318
CLINB DATA-AIRPLAMNE, DGHW
GW =35 3800000 ALT= 50000000 TEMP= 41,1710 - OMGR= 600«0000 ~~ 7" — "™
¥ = 1497703 VGND= 1587325 ALPHA= 825045 ALPHAC= 67387
PROPNL= 08148 CL= 123178 CD= D2 0987 ocD= 021347




te BELL MELICHOPTER COMPANY PAGE &
na C DESIGN SYNTHESIS PROGRAM o o T DATE 08/08/75
: DESIGN POINT NUMBER 315
¢ PROPNC= 0.8919 PROPCL= 0e2534 PROPCD= 0e0111 THPR= 344046125
THPAR = 46572609 THPAGS 3442.4336 INTMPA= 5521.2515 PWRCL=2 4080.,8779
RC n 1782,3538 SFC = 04172 FF= 1702.3818
" \ CLIMB DATA—AIRPLANEo DGY
Gv 23652000000 ALT= 5000.0000 TEMP= 411710 OMGR= 600.,0000
1 v =  149.7703 VGND= 148.7325 ALPHA= Ba5045% AlLPHAC= GeTABT v
PROPNLe 0.8148 cL= 1e1178 CcO= 00987 DED= 0.1347
' PROPNG = 008919 PROPCL= 0.2534 PROPCD= 00111 THPR= 3440.6125
THPAP = Q46578609 THRAQS 3A42.4336 INTMPA= 552142515 PHRCL= 4080.,8779
.- RC = L1782.353B &FC = 0o&172 FFs 1702.3816
CLIMB DATA-AIRPLANE, DGW
GW =36360.0000 ALT=10000.0000 TEMP= 2343420 OMGR= 600.0000
v S 1617962 VGHND= 16069368 ALPHA= 84,5446 ALPHACEZ 5.5080
PROPNL= 0.8325% L= 1.1220 cp= 0.0992 DCD= 01179
' PROPNC= 0.8965 PROPCL= 0+2688 PRDPCD= 0.0116 THPR= 345809417
THPAP = 41546384 THPAO= 346802180 INTMPA= 4535.2524 PHRCL= &080.8779___ _  _ . _
RC = 168605137 SFC = 004055 Ff= 16587397
' CL]MB DAT A=A IRPLANE, DGW
=26 3600000 ALT=10000.0000 ° TEMP= 23.3420 DOMGR= &600.0000 ___
v v = 161.7962 VGND=  160.9348 ALPHA=z 8.5446 ALPHACS S5.9080
PROPNL= D325 CL= 1.1220 o= 0.,0992 DCh= 023179
PROPNC= 0-&965 PROPCL= Q«2688 PROPCD= 0.0116 THPR= 3458.,9417
THPAP = 4 188.6484 THPAG= 38602180 INTHPA= 3935.2524 PWRCL= A40B0.BT779
RC = 16865137 SFC = 024055 FF= 1654,7307 - -
: CLIMB DATA-AIRPLANE: 0GYW
GW =36360:0000 ALT=15000.0000 TENMP= 5.513C OMGR= 60040000
v =  179.2964 YGND= 174.6043 ALPHA= 8458156 ALPHACE 5.0933
PROPNL= Qe8483 CL= 1. 1260 CD= 020996 DCD= 01017
PROPNC = 09008 PROPCL= 022848 PROPCD= 0+012% THPR= 3A75.8689
THPAP = 37220764 THPAG= 3476.7114 INTHPA= &4368.56812  PWRCL= 4080.8779 = _
RrC = 1575.9819 &FC = 0.3961 FF= 16163140
' CLIMBE DATA-AIRPLANE, DGW
GW 3636020000 ALT=15000.0000 TEMP= 55130 OMGR= 6000000
v =  1T5e2964 VYGND= 174.6043 ALPHA= B.5816 ALPHAC= 500533
PROPNL= Q<8483 CL= 1.1260 cb= 00996 ocD= Catl017
PROPNC= 029008 PROPCL= D«2848 PROPCD= 0.0120 THPR= 3475.8689
THRAP = 3722.0764 THPAQ= 347647115 INTHMPA= 436B.8B13 PWRCL= 4080.8779 .
RC = 15759819 SFC = 0e3IGBL - FF= 16163340 o }
CLIME DATA-AIRPLANE: DGW
oY =36360.0000 ALT=20000.0000 TEMP= ~12.3160 OMGR= = &£00+0000 L
v = 1905188 VGHND= 19041189 ALPHA= 8.6397 ALPHAC: 37133
BROPNL= DaB619 Cl= 1e1322 D= 0-1003 DChD= 0e0742
PROPNC= 0O=8018 PROPCL= 0.2827 PROPCO= 0.0123 THPR= 327S.5818
THPAP = 32761436 THPAQ= 348043347 INTHPA= 3841.4531  PWRCL= 38814526
RC = 1249.5286 5SFC = 0,38726 FF= 15967627
Cl.1MB DATA-AIRPLANE. DGW :
GW =36360.0000 ALT=20000.0000 TEMP= ~123160 OMGR= 60040000 .
t Vv = 190.5188 VGND= 190.1189 ALPHA= 86397 ° ALPHAC= BaP133 " T T T
PROPNL= 08619 ClL= 11322 cD= 0=1003 DCP= 0,0742
PROPNC= 09018 PROPCL= 0.2627 PROPCD= 0,0123 THPR= 327505818
THPAP = 327641436 THPAG= 3480.3387 INTMPA= 3841.4531 PWRCL= 3B41.4526_ .
RC = 1249.5286 SFC = 03896 FF= 1486 7T62T : ’ T -
) <
4 et o e e e . U
: €.
€.
.- - ‘l — A —————— ——— . - . 0 e e == =
€
€
| U
; {

o
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BELL HELICOPTER COMPANY
DESIGN SYNYHESIS PROGRAM oo
DESIGN PODINT NUMBER S

PAGE 7
DATE 08/08/75

[l
) FUEL FLOWS AND SPEEDS e
GH 1
LBo N
45450 e o+ o s ——— s et e s =t < _——
36360 .
27270
181380 o - ~ e I
1

VHCL RCH FFHCL
45450 0 0 o
36360 " 0 Q 1] TS T T T Ty T s s e s e 0 TE e -
27270 [ 0 o
181840 v] 4] o

1 3 - I B e P -

vi HCR vi HCR vl HCR 7i HCR
45450 [v] ¢ o 4] 0 0 0 s}
36360 0. 0 0 o 0 o 0 o . o .
27270 0 4] 4] 4] Q - 0 [ IR + B - T
158180 4] 3] (1] 0 4] 1+ 0 [+

] . . e g2 ;e
1 2 T 1= - 2"

" v3 ACL FF1 v3 ACL FF1} v3 ACL FF1 v3 ACL FF1
45450 155 1062 1757 155 1062 1757 167 964 1695 167 G645 1695
35360 138 1863 1765 i38 1863 17585 149 1782 x702 189 1782 1702
27270 ile 3t12 1772 116 3112 1772 126 3048 1710 126 3048 1710 —

. . 18180 B2 Sa256 1780 82 Sa26 1780 92 5387 1718 92 5387 1718

. 3 & ;
1 i - R T " 27

- v3a ACL FF% v3 ACL FF1 v3 ACL FF1 v3 ACL FF}
45450 181 asa 1649 181 B52 1649 196 724 18610 196 724 1610
36360 161 15687 1655 161 1687 1655 175 1576 16106 175 15786 1616
27270 137 2972 1561 137 2972 1661 149 2879 1624 149 2879 1624

. 18180 102 5338 1668 102 5338 6686 113 5269 1632 113 5269 1632

_ — 5 e i - e
i7" 2 N

- v3 ACL FF1 V3 ACL FFt
45450 213 458 1518 213 458 15t8
36360 190 1250 1497 190 1250 1497 e
27270 163 2437 1477 163 2437 15377 - - - "

- 18300 127 458a 1459 127 4584 1459

3 2 . — e g g I ..

. vz ACR va ACR v2 ACR va ACR a2 ACR va ACR
45450 1] 1] 236 1463 [v] [+ 228 1303 251 1598 3] 0
36360 [+ o] 222 1199 Q o 286 1167 262 1580 Q 0
27270 0 o 205 970 a ¢~ 220 857 270 1593 0 0

< 181380 0 0 184 820 ] Q 200 643 274 1601 [+ ] 4]

T 8 - T
va ACR vz ACR va2 ACR - - em— - — . —— e
228 1309 167 1170 160 1172

« 266 1315 150 Q39 143 262
280 1310 130 43 124 T66
290 13A2 106 552 08 5T4 —- — I




BELL HELICOPTER COMPANY

PAGE
DESIGN SYNTHES1S PROGRAM

8
DATE 08/08/7v6 ~ ~7° 7

DESIGN PDINT NUMBER 15

. ) SEGMENT MODE WP UH V. D T 4 FR _
- {21 SEGMENTS) (START)Y 8620 - [+ I [+ R » | 0.000 36350 o i
H wue 8620 0 [+ [+ Qv 236337 23 i
< 2 TOF 8620 [¢] [+ [+] 0033 36303 57 :
. 3  AD 8620 143 0 D056 36287 3 - - j
i TTTmmoTTmE T " L. ACL 8620 20000 183 32 0«249 35958 402 1
) ACR 8620 20000 268 170 Qe 764 as2az 1078 |
<. 2] ACR BL20 20000 235 171 Ce?76B 35277 1083 :
rd D5C 8020 10000 245 187 0«835 35254 1106 .
" a8 ACR 8620 10000 220 iR8 0aB39 35249 1111 |
b DSC 8620 2000 220 200 D«593 35230 1130 E
L 10 ALD BSH20 2000 141 200 0e918 35207 1153 1
. 11 DSC 620 1000 141 200 0«934 35159 1161
12 DaC 8620 0 143 200 0«955 35187 11?3
13 GND 8620 o Q 200 C«972 35164 1196
< 14 ACR 8620 20000 245 227 D998 35016 i3a4
_ . i 15  DSC B620 5000 245 248 1.081 34988 1372
B T 16 ALD 8620 50400 147 248 1414 34687 1673
A7 DSC 8620 2000 147 250 laf3l isshaz 1678
< 18 ALO 8620 2000 a0 250 w456 34659 1701
19 psc 8620 1000 140 250 loa72 34651 1709 )
t - - 20 DSC B620 * [+] 140 250 1+493 3245639 ival
21 wup B&620 o 0 250 1.510 345156 1748
< M1SSION FUELs INCLUDING RESERVES, IS5: 1744
L FUEL RESERVES AT MAX. CNODURANCE CONDITEOM __
END OF MISSION
. DESIGN GROSS WEIGHT = 36360 » FUEL REQUIRED = 1744 s+ FUEL AVAILABLE = 1760
ENTER 1 FOR W7« ESTe PARAMETERS. OR 2 TO REPEAT ACEBO! £ MS5JDOA:
200371E4+00 6.9628E+0] 3 3626E+03 2e6T23£400 2+212BE+0] 2+5424E+00 13 7TTESQ2 1« 1505E+0d i
1«8467E401 "'3e3597E+01} 2+4981E402 2+0B4BE+O} 2.25TAE+D1 I.0320E-D1 1+9346GE4+02 2.56872E+( :
€ 1aTA3I0EI03 4H-B480E+02 10000E+01} GeT1E1E—C1 Qe T7IR21E~D) 2«D005E+D2 1a1B66E—-01 4. 97546 +01 N
3+ BABROE 40O le45T73E+401 32b06LUE+0} 3«F1LTE+Q] 1=0000L+00 AL0000FE4+00 2+1751E403 2.9837E+0 i
1« 1286E403 2+510GIE+403 4.7827:4+00 TeblHa4E4+03 3.56387E+00 1«7470E+00 2410403 1+5425E+0; 1y
3+0898E400 2+0000E4+04 1 1963E+03 S5.46TIE+00 6.5328E-01 8:5461E~03 15668400 0.0000E+0L
L Q+Q000E+OD Bae&6200E+03 2.D000E+0Q . ;
TRY DGWz 363544 e e 3
ENMTER 1s TD TRY ANOTHER DGW: © TDO QUIT: : R
ENTER 1 FOR PRINTOUT ANYWAY, 2 TO INCLUDE COST. ANYTHING ELSE TO QUITE: ¥l
'3 .
<
L 4
<
|
<
< i
L o e . o 3
.
<
e - o e R _ e e
< .
Vpe : ]
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P i BELL HELICOPTER COMPANY _ PAGE 9
i DESIGN SYRTHES1S PROGRAM ' e - DATE 0B8/08/75
; v DES IGN poxnr NUMBER 15
-~ '
1 PR . . . - . e - . e e mmrmne e e——
‘ COST CHARACTERISTICS
1974 DOLLARS i
- BASIC AIRCRAFT DATA
DESIGN GROSS WEIGHT, LBS 36360
o WEIGHT EMPTYs LES 3 ) 25837
ROTOR DIAMETER, FT ST —m 32,79
- RATED POWER PER ENGINE (IRP SLS}, SHP 3005
D1SC LOADINGs PSF 16.15
WING LOADINGs PSF S 75200
POWER LDADINGe LB/HP S - 6405
- COST FACTORS
DEPRECIATION PERIOD, YRS 12
- “UTILI1ZATION. BHR/YR T e SR 2500
- ENGINE TBOs BHR 4500
DYNAMIC SYSTEMS TBO. BHR 3000
MAINTENANCE LABOR RATEs S/MHR 6400
MAINTENANCE HURDENs (RATIO OF DIRECT LABOR} —— ~°° ~ - 150
, INSURANCE RATE. % AIRCRAFT INITIAL COSY 2.00
FLIGHT CREW COST (TOTAL)e S/BHR 136.44
FUEL COST RATEe S5/L8 02100
PRODUCTION QUANTITY S e e e e 300
! AIRCRAFT COMPONENT COSTS
ATRFRAME, $(M) 1.574
DYNAMIC SYSTEMS (M} =~ -~ "7 " = 7o e e 0.548
, ENGINES, S(M} 0.301
AVIONICS, S{H) 0.250
. RDTE/UNIT, S(M) _ 0.000
SPARES, S{M) s mmem e : s 0,383
. TOTAL INITIAL {EAe)s SUM) 3.057
DIKECT OPERATING COST BREAKDOWN o
DEPFRECIATION, S$/BHR e 101.90°
, MAINTENANCE PARTSs $/BHR 4045
MAINTENANCE LABORs S/BHR 104488
INSURANCE, %/8HR T ~ _ . 21«39
CREW. S/BHR e meem e oo 136044
. FUEL, S$/BHR 133,35
OTHER » $/DHR 000
. SUMMARY Commmemesm— e e s -
, DIRECT OPERATING COSTe $/BLOCK-HR 538441
DIRECT OPERATING COSTs 3/TON-NMI 0e65
, . DIRECT OPERATING COST» CENTS/ASSM . Bab5 _
-
P -
' r
&
‘ | 15 R e e = ——— e
4
r
; B s e e, e e
; 3

D s o e ey e e e - et g}
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BELYL, HELICOPTER COMPANY :
DESIGN SYNTHESIS PROGRAM =~ " '7o--—-==m === - T
DESIGN PO3INT NUMBER 15

PAGE 10
DATE 08/08/7%

GRDUP wEtGHT STATEMENT
ROTOR GROUP 2175 LBS
WING GROUP , 2459
. TAIL GROUP' e TTomT e m T e e 345
HORTZONTAL 200
VERT I CAL 148
800Y GROUP B . 4918 X
- LANDING GEAR - - ke 1369
NOSE 361
MAIN . 1078
) AUXIL TARY o 22 B
FLIGHT CONTROLS GROUP : 2702
NONROTATING 2113
ROTAT 1NG 303
CONVERSION SYSTEM ____ 286 o
ENGINE SECTION e RN T 203
PROPULS 10N GROUP 4815
ENGINE INSTALLAT!ON 1031
EXHAUST SYSTE o =7 N _
- LUSRICAT IoN svsrsm T ' 306
FUEL SYSTEM 167
ENGINE COMTROLS . 102 :
L STARTING SYSTEM_  _ oy o :
ODRIVE SYSTEM : - - e 3035 :
GEARBOXES 2510 *
SHAFTING 525
INSTRUMENT GROUP o ) o _ 292
HYD®RAUL 1€ GROUP ~ ™~ - = e azs
ELECTRICAL GROUP 4G5
. AVIONICS GROUP 458
FURNISHINGS AND EQGUIPMENT GROUP o o 3479 .
- ENVIRONMENTAL CONTROL GROUP - 137}
AUXILIARY POWER UNIT 338
OTHER . o
LOAD HANDL ING GROUP . e e o -
- WE IGHT EMPTY o = - -25837 LBS
TO SEE ALL RNASAYWT VARIABLES ENTER 1§ ELSE 02 .
MISSION WEIGHT SUMMARY
WE 1IGHT EMPTY 25837 LBS .
Tem : CREW -1 Ik
PAYLOAD 8100
AUXIL IARY TANK o
TRAPPED FLUIDS 143
e m e = FUEL AVAILABLE "~ —~""“" " 1760 —— e mrm mes
M1SSION GRDSS WEIGHT 36360
DESIGN GROSS WEIGHT 36360 LBS
s - - - b — . g -
=
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- BELL HELICOPTER COMPANY e ‘ PAGE 11
DESIGN SYNTHESIS PROGRAM v h DATE 087/08/78
- . DESJIGN POINT NUMBER 1%
( WING STRUCTURAL DATA
‘e BAS1¢ DIMENS]IONS N ; "3
: oo S0AN BETWEEN ROTOR CENTERSs [N~~~ W7 -7 m"= ="'  — ' £664152 - :
BUX MAXIMUYM THICKNESS, %MAC 23.000
FFIONT SPAR LUCATIONs XMAC 100000
AFT SPAR LOCATIONs XMAC 55.000 .
SPOILER LENETH, IN e ma e s e me e 587.000 o
FLAP LENGTHs IN E67.000
TORS IONMAL CHARACTERISTICS o L
DESIGN PYLON PITCH INERTIAy SLUG-FTR ~~ " == - 3531640
- DESIGN SHEAR MDDULUSs PSI 4500000,000
: AREA OF BDX CROSS SECTIOMs FT2 44271
PERIMETER OF BOX SECTIONs FT » Ba460
CooT POLAR INERTIA OF B80X. IN& T S 2457.718 T -
. WING TORSIONAL SPRING RATEs FT-LB/RAD 3027913.000
BENDING CHARACTERISTICS o L
£ ; DESTIGN VERTICAL THRUST AT FACH Tip, LAS ™ 19756s836 7 T
RESULT ING JUMP TAKEOFF MOMEMT, IN-LES 38203554000
DESIGN NORMAL FORCE IN AIRPLANE. LBS 454504000
_ RESULT ING RODT MOMENT IN AIPLANE, IN-LBS ____ _  38i57364000 _ ) g
- DESIGN ROOT BENDING STRESS, PSI T 50000,000 ° 7T T T - :
, BENDING INERTIA OF BOXs INS 835,794 o
DETAIL DIMENSIONS , e e
SPAR AND BDX PANEL SKIN THICKNESSy IN 7~~~ 7~ - 0165
. t INNER + OUTER SKINS)
{ TOTAL BOX PANEL THICKNESS. IN : 0,594
(INCLUDES CORE THICKNESS) L o
DENSITY OF 80X SKINS, LES/CU 'IN o 0.078
. FUEL CAPACITY PER 100 INCHES CELL SPANs LBS 1358.836 .
WING WEIGHT BREAKDOWN . } R L i
PRIMARY STRUCTURE, LBS i -- - e 13104341 1
SECUNDARY STHUCIUREs LBS 175.858 §
FLAPERONS, LBS _ 0,000
FLAPS AND SPOILERS, LBS e e T3QWTER
WING FOLD FEATURE. LB = 0o 000
) QUTER PANEL PRIMARY sraucfunso LBS © - 139.153
: OUTER PANEL SECONDARY STRUCTUREs LBS 103.362
- WING DESTGN GOVERNED BY: ~~ 77 -~ TORSION — """ T

ENTER § FOR AIRCRAFT DATA REPORTs 0 TOD SKIPE
1 .

L [ 1 T e et e A a = e - i e

¥

G \
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Prw . BELL HELICOPTER COMPANY PAGE s _ o
o —rmeme o mer BESIGN SYNTHESIS PROGRAM — DATE 08 “Ca /% SR
L. e DESIGN POINT NUMBER 15
TS e T ATIRCRAFT DATA = e
i ! AIACRAFT CHARACTERI1STICS—
- _ AVAIL ABLE PASSENGER SEATS N 45,000
L MAXIMUA GRDSS WE IGHTs LB o 36360.000 _
DESIGN GROSS5 wtlGMTs L8 36360000 ‘
t : WEIGHT EMPTYs LB 25837000 _
. LIMIT FLIGHT LOAD FACTOR, . 22500 .
OVERALL DIMENSIONS (ROTORS TURN:NG)=T‘”—‘—T‘—' N
HEL ICOPTER MDDES -
f LENGTH, FT 77.850 -
o WIOTHs FT . e o B0«508 _ . :
HEIGHTs FT 260053
DISTANCE BETWEEN ROTOR CENTERS. FTF aTe721 s
' AIRPLANE MODE: B
e LENGTHs =T o o 77.850 ; ;
WIDTHe FT — - T 794966 T
HEIGHT s FT 24,855 i
L DISTANCE BETWEEN ROTOR CENTERSs FT 47179 w
i NEUTRAL CENTER OF GRAVITY LOCATION— . o ~ .
v . STOL MDDE: MAST 60 DEGREES ‘ T }
STATIDN LINEs IN ' 440,120 ;
' BUTTOCX LINEs IN . Q.000 B
- athLane Aog: - Rt "1
e e L ca, N TR | o :
STATION LINE, IN s 439.253 |
! BUTTOCK LINEs IN 0000 ]
e WATER LINE, IN__ . 1e¥eTAS . B
MDOMENT DF INERT1A= B
‘ HEL ICOPTER MODES L
. BITCHs SLG-FT2 1376566563
R ROLLe SLG-FT2 . 24B5aTa.125
YAWy SLG-FT2 - 3864134200
) CROSS(R=-Y), SLG-FT2 3542955 .
AIRPLANE MODE: : ;
i P1TCHs SLG-FT2_ _ _ e 127866750 L .
: ROLLs SLG-FT2 " A — 237730.313 Q
: YAWy SLG-FT2 3929214500 ]
: { CROSS{R=Y)s SLG-FT2 2143.490
: GROUND LOCATION- o R
- WATER LINEs IN- 13,085
! ROTOR CHARACTERI1ST ICS~—
HUR TYPE o . . GIMBAL
BLADE TYPE T ST IFF=INPLLANE
DIRECTION OF ROTATION ( INBOARD TIP MOTION3IS .
HEL 1COPTERZAIRPLANE AFT/UP
_ B NUMBER OF BLADES _ . 3e000
- DISC LOADING AT DSTs LBAFTZ 16,150
GLADE LOADING CUEFFs {(CT/SIGMA) AT DST sL 9o 0.1i24
! ROTOR SPEED- ' 3
. HEL ICOPTER MDDE: o . 7
P TiP SPEED, FT/SEC o T00000~ "~ ]
RPM ADT 755 :
f AIRPLANE MODES$
: T1P SPEED, FI/SEC 600000 _ R
! - T RPM T T T T 340,504 ° T -
s SDLIDITY 04119
¢ DISC AREA PER ROTOR. FT2 844,286
ROTOR DIAMETERs FT 32.787
t e BLADE CHORDs TN ~ —~ e 2a4A8S T -
! . BLADE TWIST({EFFECTIVE), DEG 444500
P ! DELTA THRFEw DEG ~15-000"
s BLADE FLAPPING INERTIA, SLG-FT2 . 426 .289
T FLAPPING SPRING RATEs FT-LB/DEG Tt 558,38 T
LONGs AND LAT. FLAPPING RESTRAINTs FT-LBSDEG 837268
! FRECONE ANGLE, DEG 2500
i . BLADE INPLANE EFFECTIVE MASS, LBS 115.545 _
. al - - : BLADE INPLANE MOMENT OF INERTIA, SLG-FT T 1366215 T T U T -
- DIST FROM VIRTUAL HINGE TO BLADE CGs FT . Se246
‘ D1ST FROM VIRTUAL HINGE TO HAST CENTERe ET 5220
, RADe OF GYRATION ABOUT BLADE CGs FT __3a2?¥__ o ) i

.o DRIVE SYSTEM~
N ! ENGINE TO TILT ROTOR GEAR RAT1O A2oB53




e

b oy e

H BELL HELICOPTER COMPAMY _ L CPAGE 13 .
o DESIGN SY¥NTHESIS PRDGRAM -~ S e e e DATE 08/0a/78
oEsxGN POINT NUMBER 1% .
ENGINE TO INTERCONMECT GEAR RATIO te9a2
INTERCONNECT TO ROTOR GEAR RATIOC 224072
RATED TOROUE OF ROTOR SMHAFT, FT-LB o 4656702066
RATED TORQUE OF INTERGCOMMECT SHAFT. FT-LB 336200648
BATED TORQUE OF ENGINE DRIVE SHAFTs FT-LB 1128.605
i DRIVE SYSTEM INERT1A AT ROTOR SHAFTs SLG-FT2 3457517
POWER PLANT-
NUMBER OF ENGINES 22000
INTERMEDIATE RATED PDWER(TDTAL-SLS)- HP 60104148 . .
- PRDWER LOADTMG AT DGWe LB/H e G050 T T
EMERGENCY POWER RATING(RER ENGINE—EL‘ gor). HP 3086a811
ENGINE TORQUE AT EMERGENCY RATINGs FT-LB G2TeBA3
_ MAXe CONT. POWER RATINGI(PER ENGINE=~SLS}s HP = 2743.633 _
POD CHARACTERISTICS-
CONVERSION PIVOT LOCATION:
STATION LINEs IN R, 522840 .
- BUTTOCK LINEs IN 2834076
WATER LINE, IN 200000
DISTANCE SETWEEN PIVOT AND HUB CENTERe IN 74577
POD LENGTH AHEAD DOF PIVOTs IN o 1254724 )
- - ‘POD LENGTH AFT OF PIVOT, IN ~——— = o 96,000
POD WIDTH. IN 36.837
BOD HEIGHTs IN 574393
POD WEIGHT (EACH)}. LBS e 3807711 o
DISTANCE FROM PIVOT TO POD CGy "IN~ T 20.642 .
WING=—
WING LOADING AT DGWs LB/FT2 e ‘ 75000
WING AREAs FT2 - - T 464.800
FLAP AREA[TOTAL) . FT2 132.837
SPOILER} AREALTDTALYs FT2 S51.091
WING SPANs FT I 6956328
WING MEAN AERCDYNAMIC CHORD? .
CHORDs FT 62963
STATION LINE{1/4 KACYs IN 439.258
BUTTOCK LINEtL/a MACYe N _ 196,266 _
WATFR LINE(1/8 MACYs IN T 192.206
LEADING EDGE STATION. IN 4184369
TRAILING EDGE STATION, §N 501,922
ASPECT RATIO 50.000
TAPER RATIO T T - 1.000
SWEEPy DEG 0+G00
DIHEDRAL» CEG 2,000
INCIDENCEs DEG e - A4x000 .
AIRFOTIL THICKMNESS, X HMAC 23,000
MAXIMUM THICKNESS LOCATIONs % WAC 40060
FRONT SPAR STATION AT FUSELAGE, IN 426,401
AFT SPAR STATION AT FUSELAGE._  IN___ . G72.680 ..
TAIL-
HORIZONTAL 2
VOLUME COEFF ICIENT o l.639
e ASPECT RATIO 3.745
HOR 1ZONT AL TAJL ARMs FT 37443
AREAs FT2 147765
SPANy FT i 23.524
- BEAN AERODYNAMIC CHORDs FT . 6.281 -
174 MAC STATION LINE. IN B05.574
1/4 MAC BUTTOGK LINE, IN +57
174 MAC WATER LINEWs IN . 203.934 .
- SWEEP{MAX THICKMESS)s DEG ™ 0«000
ELEVATOR AREAs FTZ2 44,330
VERTICALS
NUMBER OF FINS L 22000 L
e VOLUME COEFFICIENT” 0.130 77
ASPECT RATIO(EACH) 2.440
VERTICAL TAIL ARM» FT 38.162
AREACTDTAL) . FT2 115051
— SPAM{EACH}s FT - s T 11.847 T oo
MEAN AERDDYNAMIC cnnnn. FT 4 .855
174 MAC STATION LINE, IR 896.9586
i’/6 MAC BUTTOCK LINEs IN 141.144
e = 1/4 MAC WATER LINEs IN ——— - 232.62) T -
SWEEP(UPPER PANELs MAX THICKNESS), DEG 13789
RUDDER AREAs FT2 33,62
| = e e et e
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B~ BELL HELICOPTER COMPANY L PAGE  t4&
- - DES Ton SYNTHESTIS PROGRAM ~~ °° ST s e e DATE 08/08/75
~ DESIGN POINT NUMBER 15
{ FUSELAGE~
) MODST FORWARD STATION LINE, IN 364000
e MOST AFT STATION LINE, IN  ~ "7 7 =" T 945.000
TOP STRINGER WATER LINEs IN . 193,085
BOTTOM STRINGER WATER LINEs IN 43.085
MAX WIOTH BUTTOCK LINEs 1IN 75000
Cmem LENGTFe FT - o 764250
MIDTH, FT 12,500
HMEIGHT, FT 12500
e L ANDING GEAR= S U
ULTIMATE LANDING LOAD FACTOR. G 5,250
LANDING SPEEDs KNDTS 80,000
NOSE{ TURN CEMTER GROUND LEVELY: _ N _
STATION LIME, IN : 80+000
MAIN(EFFECTiVE CENTER GROUND LEVEL):
STATIOM LINEs 3N 508563
o BUTTOCK LINE, IN_ o _. . 109925
TAIL AUMPER . ; - - —
STATION LINEs IN 900 +000
WATER LINEs IN 117970
- ANALYS1S COMPLETED FOR PT WO ~15~ ~~— — —— s mome -
%NTER OPTION TD READ NEW ARRAYSE I :
ENTER 0 TO SKIP DESIGN DATA AND GO DIRECTLY TO TECHNOLOGY DATAS
L
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