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INTROTUGTION

This report presents the perforaence cheracteristics and
caloulations for the Model XC=120 airplane. The report is
divided into four parts: PFart I wvhich summarizes the razsults
of the calculations, and Parts II, III, and IV which explain
in dstall the performance msthods used and present sample
eelsulations for the “pack on®, "pack off®, and combination
configurations respesctively.

The X(0=120 is a modified version of the C~119 eirplans and
features a detachable carge compartment with both front and
rear loading provisions, which ia called the "pack”. Other
major changes over the 0-119B are the redesign of the landing
gear to quadricycle type and an increecse in wing incidence
from 3% to 7O at the root chord.

The performance figures as pressnatsd herein are haszsd on the
latast date available and supersede 8ll other performance
flgurss previocusly publiched,
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It is the purposs of this section to present the 7
resulis of the performancs caloulations of Farvs 1
and IV of this repors.

A1l performance presentsd herein are based on the latest
specification weights except for the sumwary of Part I-B-l
whers several special gross weight conditiong are prssented.
These special weight conditions are defined by reference (1)
for Standard Alrcraft Characteristios Charts and the dats
pressnted ars in the form required by this reference.

Figares 1 ihrough 6 present plois of olimd and high speed
performance varaus altituda for the specificamiion welghts.
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KEPORT No. B107=016

AR e et

FAIRCHILD ATRCRAFT DIVISTON ! o] raos

A

10-120 lrruhmnnn BY

OF PAYHOIIL ENGINE & .\\l!!’l_‘i.\'&._‘(‘SLH‘I_“K&IVI_\_ATI_(_IH . )!AM L

up paock and cargo and
return to base. Takeeof?
gross weight dsfined at
halfway point,

MUDEL ol onecury wy . |[ Averovee oy
i [ER NN 9 Earch 13!‘9 .
Subject:—.. ~PERFORMANCE CALOULATIONS R } RE\ISED
|
PART I-B-3
35 ggab“ !;&E‘Eoga éag&g}; B-ng! ngk_g!!
Because of its unique design, the X0~120 i3 capabla of
uome missions which are impoesible with othsr aircraft.
This is especially true of radius problems where one leg
can be with pack-on and the other without pack. The
following missious ars typicaly
Desoription Cruise out without nack Oruiase out with pack
of Miselon to halfway point. Pick and carge to halfvay

point. Drop vick &nd
carge fnd return to
base without pack. 7T
off groes welght defined
st Pezinning of radius,

Take-Otf Gross Wt., 1lbs, 61000 71000 04000 74000
Max Gombat Radius*) naut. mi. 840 750 960 810
Ave Speed mph/knots| 160 139 162 1a 156 136 | 160 139
Payload Yor Ibe. 12000 21450 5200 15200
Total Mission Tine hrs. 12.4 11.0 13.6 12,0

NOTES:

(1) Definition of maximum combat radjus seme as precseding table.

- — e
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1
pultiil 19 L _AC=120 [l'hRPARRD O R CoArtmesxe wy
! ks
! - 1I
TRe 9 Marah 19‘03

A 4 il it s <6

Subject:..  FHIRFCORMANCE CALCULATIUNS o : v
i
PART JeB=l
k, Specisl Conditions For Siandard Aircraft ;
Characteristics g
:
Performance nresented herein is thet required bty reference

(1) for Standard Alroraft Characteristic Gheris.
i
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PART I-B=l

‘o . FAIRCHILD : Ve e
E‘_‘i‘}ﬁfm‘g_g‘;_ghogﬁu OF FAICHILD ENGINE & ALRFLANE (0003 ai60 ‘ i”“" "1 BaGr 8T
[
J-Mover  XO=120 | eweransn by LAdEChER WY Lt
I Ly 9 Mareh 1949
Subject:- . . LERPORMANCE GALCULATIONS L kv <D

LOADING AND PERFORMANCE - TYPICAL MISSION  (Cont.)

NOTES: - (1)

(2)
(3

(1)

(5)

(6)

(7)

Take~o0ff power for taks=off only and military power for
all performance.

Rormel powsr.

Teke~off and lending dietances are optinmum with normal
technique; for airport planning add 25%. landing is
without use of reversa thrust provisione which are
av;ilable and reduce landing ground roll by approximately
0%.

Radius of action 1¢ baged on unloading peck end cargo at
vemote bage (targst) and without vefueling return to point
of take-off. Max., range based on carrying pack and payload
entire distance except for Ferry VI which ie pack off,

8¢8ll specds ars for take-off gross weight, sea level, powsre
off, flaps full down.

Conditions:

(a) Performence besed on NACA steudard stmosphere.

(b) Redius and renge are based on namufactureris fuel
consumption data increased by 15% and full oil carried
entire dietence.

Crulsing Froblems:

I. Formula: Basle (750 n. mi. radius)
Allow 10 minutes operatiun ut normal rated power for warme
up and teke-off, climdb to 10,000 ft. at normal rated power
at speod for best climb, crulse out at mpeed corresponding
to 99% of best ecomony, leand end detsch psck und carge, 10
winutes operstion at nurmal rated power for warm-up and
take—of?, climb to 10,000 ft. at normel rated power at spssd
for Vest climb, cruise back at speed correspondinz to 99%
of best aconomy, 5% of useables fuel is hald in reserve i
all times, all range data are 5% conservative in sddition
to 104 for installation (total 15%), range is bared on
distance in elimb und cruise,

11, Formula: Resupply
Same £1ight plan as for Baslic Misslion except maximun radius
at maximum take-off waight in lieu of fixed 750 n. ni,
radius,

e e e P,

o ——— i et S —— ot -, s AR



http://www.abbottaerospace.com/technical-library

i

.

RELORT NO. FAIRCHILD

310[-010 UF FAIMCHILD KNGINE & ALEEE 480 _DOHEUL %0 B
Monee o120 l raETaREn B ) 1y
Subject:— _ _ PERFORMANOE CALCULATIONS
PART I-EB-4

LOADING AND PERFORMANCE « TYPICAL MISSION

i S 9 Haruh lqll»q
‘ REVESED

{Conoluded)

Notes:

{Cont.}

| 8
1II, 1V Formula: Supply |
Same as I except pack and carpe oarried entire distance thus I
eliminating warmeup, take-off, and climd out at mid-point.
Supply III matches Basic I and Supply IV matches Resupply II.
Vv, VI Formilai Ferry

Same as III and IV axsept no cargo carried but full fuel.

Ferry V empty pack carried and Ferry VI no pack,

v
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B RP! ()lfT \(l 8107-015 _‘}‘ur FAMUCHILY V_r.

. MODEL,

"T Subject:- .. &K

ATRCHILD A

XO-].::OT FHEFARRD DI

PEHFCRMANCE CALCULATIONS

PART -0

LANY. £ \]llll\\"’ RIS

LH *RTO Y

b —— A

1 l_','('j_' 7’7

e
P

AbrROL YD By

i pur 9 Harch 191;9ﬁ O

I REVINED

0. POWER PLANT - PROPHLLKR QHARAOTERISTIOS

1. 7Tabulated Characteristice

Power Plant

Memufacturer
Designation
Gear Eatio - Prop RPM/Xngine RPN

Normel Ruted Power
Low Blower - BE?/RPM

Max High Blower = BHF/RPM
Altitude - ft.

Militery Rated Powsr {Dry)
Low Blower = BHP/EPN

Altitude - ft.
Max, High Blower - BHP/RPM
Altitude - ft.

mmmﬂrwu(mw-wﬂwuns L.

Propsller

Mapufacturer
Blade Dsasignation
Diaxeter

Sumbsr of Eladas

s,

Hub Designation

Pratt & Whitney
R~1360=20
125

2650/ 2550
8. L. « 6000
2300/ 2550
At 18,000

,e=o/z7oo
- 1500

2500/2700
At 17,000

3250/ 2700

Hamilton Standard

ZH1TQ3=26R
15.333

24,260
e e

R ATt o e Bt it o 4 e e < e e e e
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1 o . AL LIBRARY
: . - FATIRCHILD AIRCRAFT DIVISTON b N D
‘ REPORT Nob 1?-16_?_'_016 oy rﬁxm!-;lnl:.n ENGINE &_AWPIANE CORPULAION ; -.v.-__-__'.t‘_’t'_\ _'Fﬁ‘__“ ) ../_:?__,,
e u H
| __MODEL E=120 | FREran®zp By (HECEED Y . _ | APFROVED BY ]
a DATE 9 March 19h9

| Subject:_ . PERFORMANCE CALOULATIONS | REVISED

PART Il =

TERFORMANCE CALCULATIONS = MPACK ON®

All caleulations in this part of the report are
for the airplane in the"Pack On" configuration
only.

\ Fa- 500 -2 b
|
L
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i DAy
|
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i

PART II
SECTION A = THRUST HORSEPOWER AVAILABLE

1. Ggueral

The thrust horsepower avellable as used in the performance
caloulations of this report 1a defined am:

THPy, = (9 )(®HP)

whers:!
BHP = englne brake horsspower from engine
manufacturer'!s power curves

) = caloulated propulsive afficlency

Plots of thrust horsepower avalladble versus speed are
presented in figures for conditions es listed in the
following table.

Engines Power Altitude ! Plgurs :
Operating Rating No. |

2 Normal Sea Level 14 i

6000 ¢ 14 |

7300 15 i

18000 15 |

o . 25000 16 o

1 Normal Sea Level 14 !

! 6000 14 }

i 7300 15 '

_ o 18000 15 ;

2 Military Sea Level I 17 ;

1500 | 17 g

3300 | i8 é

! . 17000 i 18 l
NS AU B .. R 19 |
1 Hilitary . Sea Lavel | 17 :

: 1500 ! 17 ;

: 3300 ., 18 !

: ; 17000 R T ‘
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SECTION A - THRUST HORSEPOWER AVAILABLE (Cont.)

Egsine Characteristics

Powsr and fusl consumntion data were obtained from engine
mamafacturer's specification, reference (a). A plot of
military rated power and of normal rated power verasus
altitude 1s shown in figure 7.

The sea level powsr cheracteristice of the engine are
tabulated below: =

Single Stage - Veriable Speed - F, & W. RU360-20

Rating BEP BEM
Take=off 3250 2700
Military 3250 2700
Normal 2650 2550

£repulaive Bfficlency

All propulsive efficiencies wers caleulated ueing figure U

of reference (b) as the basic efficiensy chart with appropriate
gorrsctions for tip losses and differences in activity factor,
thickness ratio, and number of bdlades, In the low spesd region
statioc thrust and thrust vereus speed were cmlculated hy the
method of referensce (c). The thrust horsepower available (7 BHP)
waa then converted to thrust and the two curves were faired to-
gether to cover the speed reglon where both thrust and efficiency
systexs break down. Figure B presents a plot of thruet versus
gpoaad for full normal rated power and shows ths method of fairing,
A sinmilar plot for military rated power is shown in figure 9. A
sample onlgulation for propulsive efficisnsy at A000 fast altituds
and normal rated power is shown on the following pagae.

The propellsr =alection was made in reference (d) for this engine
installation an the f‘—aT]Q’R nivn‘nnn It 4z kopt tha sama on the

v v )

XC~120 airplane becauss tho engino inst&llution. the deaign
performance conditions, and the propeller fuaelage clearance
remain the same as the 0-119B.

e = ——————

= i i - A - i o it S e s e R SV e —
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AEBRUJ VRARRUa AL

EAN i I RPN

2o o

" R
ERE N

Prop Designation

Blade Section

Ho of Blades

Diameter

Agtivity Factor

h/®

Body Diametser/Prop Diesmeter
o

Prop RPN
Velooity (MPH)

8% Vuph/NpD .
Op = BEP x 1041/ 28,5070

Op x (ocrr. for no. dlades)
"

"

Cp‘ x (corr. for A.F.)
"' e Co* x (sorr. for h/d)

from €1

.758 from figure 4 of reference (b)

gare 4 of reference (b)

IV P PP

B, D/60 = rotational
=

fo speed of mound at

tip speed
sea lavsl

speed of sound at
cosd ¢ (function of 88
(7 By D/60)(f/c0n ¢
?.15m =
as blade angls co
X = .753 + A_—’;?t -
f{ 2 tip speed correst

5

fh = tip speed corrsct
(7B, D/60) (f,/c0m ¢ 4)

altitude
Vmph/R, D)
)

angle of advance

rrection. 40 {ip spesd

@ .15R

N ,
ton for &

ion for h/b
(£x ) (2y) = squiv. tip

speed

|
-3
]

correction to 7

; correction to ) f
st 7 £

etion to, f

: =~ ‘) cha

uif
)
[T ||
O
o]
=
e
Qg €
a
P
o
o
151
L d
o

for tip speed

or body diemeter

or activity factor

or nuzber of blzdas
r:!.FTxFBxFﬂx?:BL

e e Bttt 8 LD FALRCHII D HENCENE & ATUrT AN LA e
MODEL __xc"‘lzo Irurzrhnm) BY . .Ii_!i&'!:"—!’_, By i’:ﬂl?“’{“-g!" wy
I by 8 March 19kg
Subjects .  FPERPORMANCE CALOULATIONS !}H“IQED
PART II-A (Cont.)
SAMPLE PROFELLER EFFICIENCY AT 6000 FT. ALTITUDS - HRP
Engins Pratt & Vhitney B4360-20
Altitude 6000 ¥t.
BHP 2650
RPM 2550
Gear Ratio 25

Hamilton Standard 2H17Q3-26R

RACA
%
15 ft.
147
.056
-39
8358

_eey
100 [150 | 200 !
.538 | .808 !1.078
A58 | 158 | 158 ;
120 | L1200 180
.090 | ,090 | .090
0957 | .0957 | .0957
671.5 80.1 85,25
22.29 | 24.89 | 28,00 |
856 856 g56
1,021 | 1,021 | 1.021 .
984 1 967 gus
889 | .904 ' 925 :
130 1 190 | 24,59
=359 | =40 © 550
B.85¢ ' 5,40 @ 2,950
1.30 ' 1,105 1.015]
959 | 959 | .959 |

oo i

1106 958 ' 900 |
93 1.00. 1,00
996 - .9961 996
976 - .976  .9765'
082 o3 ngh
.0 76.6  81.6

i \‘.;r.\l FaurE 22

. ——— g

- i ¢

e
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. PERFORMANCE CALCULATIONS Bt s

PART 11

SRCTION B - ST AORSEPCWER REQUIRED

1,

Genaral

The thruet horsepower reguired used in the caloulation
of airplane performance 1s determined from the following
relation:

THF; m DV/375

whers
D = eirplane dreg in lbe. 8 Cpy q S
¥ = true alrpliane epsed in mph
5§ @« gross wing area in aq. ft.

¥igure 1L through 19 present plots of thruet horsepowsr
required versus speed for the gudject sirplane with the

ok on" at various altitudes and gross weights of
4,000, 54,000, 64,000 and T4,00C 1va,

Drag Cogfficlent - Clean Airplane

The drag coefficlent of the subjest airplane in the "pack on*
oonfiguraiion was deiermined by evaluaiing the changes from
the present C-119B and adjusting the C~119B polar diagram,
whigh w2z congtructed from C=82 flight{ test polar with proper
allowances for chenges, A datailed tabulation of these
charges and the corresponding estimated drag changes is
presented on the following page. The further change in Cp

and 0p due to the change in wing incidence 1s presentsd in
figure 10, It is noted that the drog analyeis is made in
terms of Ex where!

Kx = airplane drag coefficient in 1b/mph® = DS _

N
T b

]

¥

o

8 gross wing area in sq. ft. = 1LkL7,25

1]

L4
The drag cosfficlant as derived above was checksd against
that developed in reference (e) by a detailed build=up of
the drags of the component parts, snd agalnat that derived
from refersnse (f) by sorrection of the avallable wind
tunnsl data. A comparison of the three curves 1s shown in
figure 11 and » reagonable agreement is shown over the

entire 0Oy range.

T TR E RO S5 A, e g - A P Bt
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P
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1
PART IX
BECTION B - THRUST HORSEPOWER REQUIRED (Cont.,)

2. Drag Coefficlent - Clean Airplans (Cont.)

Fuselage G-1198 g XC=120
e e VSt U SO S i P
Max. Cross Sectional Area ft.2 143.62 " 178
Length ft. 60.104 56
Fineness Ratio w sBSGL/\rI. %ﬁ 4.5 3 3.72
RE 1.05% x 108 | 9.83 x 107
1
Do smooth .01 L0376
Roughness & Lealmge (% smooth fuselaga) 60% 1004
Gno corrected - 0656 'OZ§2
KX (based on frontal area) 1ba/mph?® 0241 .03423%
A xx - 4'.01013 ce LI
CoooEeem N
Max. COroms Sectional Area £¢.¢ 20.65 Ly 6
Length 4. 63.75 8.5
RN 1.118 = 108 1.20 x 108
7.L. 4o 10! t' yo 10t
l Pineness Ratio = ,B8€L/ VA {1017 i 9.10
0D amooth - .0862 ; 076
Roughness & Leakage (% smooth boom) 57 | 57
o :
D gorrected % -1353 : 1193
Ky (2 voons) i .0212 i .027e3

A Ey = +.00603 '

Using C=119B polar and adjusting for drag differences: =

3y = llhl7. 250
A Kx total L4 4.01616
A Cp = .00L36

[
The ebove drag table sorrects for &ll normal drag changes from the
=119B to the XC=120 except for wing incidence chenge which is obtained
as inoremental changee from figure 10,

Estinat of Coyl Fig n Clim
A Ky Righ Speed to Climd = 0274
1:3 CB = ANTH LPaw M dmh
EATASE B SERULG ) SN VP W perie]
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3. Drag of Other ltems

a. Deflsoted Flegps

The increment in drag contributed by deflected wing flapae

wag obteined from wind tunnel teste and from Fairchild flight
tests consiating of maximun speed runs at varlous flap defleations.
These tests were made on the 9=82 airplane, but if A Cp is based
on flap srea, the dnta 1w arplicabls to the X0-170 erizplane which
has the same wing section and wing-flap configurations, Total
flap area is 100 aq. ft.

B e GO T D | DTATE DG b AR T R R

Fiemra 12 preacnte a nlot nf 4 Ope (hsged on Tlap area) due %o
deflaected wing flaps veraus flap deflection,

h., Landing Gear Extended

T T T

The 4nerement in drag dus to axtended landing gear is smtimated
to be AOp = L0656

0. Yeathered Propeller

T T Y

The drag of one propeller feathered for single engine oreration
i1s estimated to be approximately 7# per blade at 100 mph,
Total A Op (bamed on wing area) w .0008

d. Defleoted Ruddor for Single Engine Operation

AN T R 8 s

For one engina inoperative, 1t is necesrary to defleoct the

rudder various degrees depending on the spacd and power condition
to held the alrplane in the zero yaw condition., The incrasmant

in drag contributed by the deflected ruddar wap estimmtad from
the wind tunnel data of raference (&) for the (=82 =irplans

and shows oonslstent agreement with the wind tunnel dats of
reference (I) fur the XG=120 with Pnagk on®, FPliire 13 ahows

a plot of yawing mouent creffialent Up versus A Cp for the l
rudder deflection necesssiry $0 maintsain 09 of yaw In singsle
englne operstion,

A masple enloujation dermonstritlng the wune of thiy corve s

pragentad tn the foliouine anationy undor the thenet horsopnwor
reguived for whivle ancing eperstiorn,

ity A=A i et e 08+

- ¥ ' Y z B I E A GEmiem o — mm et tRew.  RTER v s m ko
Ml st Bt - = e o e s i o e P T 3 VI
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N PERFORMANGE CALGULATIONS R g _
! I i
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§ |
i :
SKCTION B « THRUST HORSEPOWER REQUIRED  (Cont.) i ;
|
4. Thruat Horsapower Rooudrsd Versus Cpsed '
a. Two Engine Operation : I¥
i i
Thrust horsepowsr reguived for two cnpine oporstion : i
was calonlated using the polar dlagram of figuye 11
for gross weighte of 44,000, 54,000, 64,000 and ;
7%#,000 1bs. A mample calculation im ahown on the !

following nuge for a groee welght of FU,000 1ha, ' B

Raenlte of these computations are plotted in ths é
figures tabulated below, :
Altitude Fleure f
Sea Level 14 and 17 |
1500! 17 1
3300! 18 }
60001 14 |
7300! 15 ~
17000!" 18 §
18000' 15 i
200001 19 t
25000 16 i
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REPORT NG BiljeUlo OF FALRE SO0y B0 0] o fFEd e S wat g ey s 5

: ] . ! : .
: i
e ) - R

wODEL S XKG=120 | VUNPARKD 1y . Ponesron Dosesnac i ks
i i ;
e 9 Barek 19l

Salrgect FERPOIMANCE CALCULATIONS I oo

PART IIeB=li  (Oont.)

SAMPLE CALCULATIUNS - THP REQUIRED - 2 ZNGINE OpuHATTON - GROSS WEIGHT
64,000 LBs,

High Speed = Cowl Flaps Cloged 014md - Cowl ¥Flape Upen 1§¢
. = G C L] = 0 S

,OL | Oy q = 5,5 D = Cpa 8 A,L D - q= o D =0 g
.2 .039h I 12020 .7 .062 67.1 5690

.a . OLOB 147 8550 .8 067 55.2 5390

4L obag 110 6820 .3 0737 hg.1 5240

5 .0u6o &R U 5890 1.0 0813 Ih,p 5200

b 0502 T3.F b 350 1.1 L0906 ho,p 5270

.7 .0549 63.1 5010 1.7 .1010 36,8 5440

.8 .0600 55,2 k795 1.3 1159 4,0 5700

After finding speed (V) and THPR at 3ea Level, corresponding velocities
and power regulred nt any desired altitnude may be obtained remdily by
the following relation: =
V vﬁ - y N - '!' 1 l.
alt. * S.L. \-.‘/.1-/6 nle, TmJR(alt.) = -HPR(Q,.L.) \/l/d alt,
Altitude | Sea Level 6000 Ft. 7300 Ft. 18000 rt.
Gondition| Gy V THE, v THE, ¥ THR, v THEg
Co.2 94 970 37,8 INTy6 308 11013 389 13076
3 240 5560 262.5 6027 267.9 6148 118 7300
High ;.4 208 1805 227.9 k162 232.0 u2M6 276 5041
speed | -3 186 213 203.7 3186 207.2 3250  2Ub 3859
.6 169.8 2420 1RA, 2647 18¢,1 2700 205 3206
T 157, 2103 172, 2300 175.0 2347 208 2786
N Uy 1880 160,9 2056 164.0 2098 19%.8 2491
i .
.7 157 2380 172.0 2603 175.0 2656 208 3153
.8 147 2110 160.9 2308 160 2354 194.8 2795
-9 138.7 1939 152.0 2121 1508 216L 1RZ.R 2560
61imb | 1.0 131.5 1822 1440 1993 1h6.7 2033 17 il
1.1 17,2 1761 137.0 192 139.7 1965 166 2333
1.2 120.0 1740 i3i.c 1U% 133,19 19m 158 “305
1.3 115.2 1752 126.1 1916 128.6 1945 150, 7 2301
Gnesd sud THPp may bhe found for ony otlier doslred grose lwoiche ut a givan

altitude snd U5 froem the shuve drte by using the F0liowing relztions:
]

V.. oy,
vEh. Yol 000

I 3.0 " T
They, S AN l ¥ 5t
vk 000y

7 i

- st o O

[ R RS P P
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PuHFURMANOR CALCULATIONS E e

RSTIBTEE N

PART Il-B4 (Cont.)

b. Single Nngine Oneration

Yor single engine operation the A\ THF required due to
deflacted rudder and ons feathersd propeller was calculated
using figure 13 for the deflected rudder and the sstimated
drag quoted on page 22 for the feathered propellar. Figurs
20 presents 2 ,lot of /A THP required due to deflected ruddesy
and feathered propeller versus airplane spsed with altitude
paransters for eingle engine oparation at normal rated power,
Tiaure 21 presente 2 nimilar plot for zingle engine operaiion
at military rated power. In addition to the incrense in power
required dus to deflected rudder and feathered propeller thers
is a decreass in power required duec to the closed ensine cowl
flana snd ail cecler filaps nn ths dead engine. This decrease
ia taken an one hwlf tha drag increase from high spesed to
climb condition or  Cp = =-.0037,

The net . THP required due to deflected rudder, feathered
propellar, and closcd epgine snd oil ccoler flaps on the dead
engine was subtractsd from the THF available for conveniancs,
instead of being added to the THP required. ¥igure 1k through
19 show effective THP avalilshle for single engine operation
wheres =

- THP - ,
seractive a1 ongine) = EEatosisanl - 4, due b0 ofloetnd muder

« O THP,, due to cloeed cowl flaps
and oil cooler flaps

PAtRe g no i : T
T I wi g

NP s o bt ks e+ < e et ©
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PART Il-B-)%  (Cont.) : i
27 E
h. Fingle Yngdne Opavatien {(tont ) f
i
Sampla Calouiation - .~ THP. due to deflected rndder and featherad E
promeller ut zoro yayw = =insls onsine opasration ;
i i
Formlae: i
;
N o= yx07 ) l i
oy =X = Y2 = o000y L. i !
bgs b g8 q ‘
!
whersi ; -
_¥ = normal force
y = 1k,584 £¢. (distance from propeller senterline to airplane 2
T = Thrust in lbs. = THP x 375/¥mph !
Oy ® normal force coafficient i
b = 109.27 ft. ;
a = dynamic pressure i
g = wing area ® 1447,27 eq. ft. :
i !
Sea Level - Military Power E ;
v THE_ | T iba. G © 4Ch o ACn Con 114 ! :
R e gy, | Y Rglel WO AR ey | T T AT
100 |2000 | 7500 | 25.58 0270 101192 | .onos | .otz | W 126 !
120 |2202 | 6880 36.6  ; .0172M| (00663 | L0008 | -007"3 196 -4 S
140 |2380 | 6380 50.1 i .01172| .00530 | .0O0E | .00610 W i 165 |
160 |2520 5900 65.4 © .00832| .O0W3L | 0008 | ,0051% | U&7 208
180 (2410 | Ghbe 82.9 .00605| .00363 | 0008 | ,OOML3 © 5; 255
1 .

Sarmle Caleuletlon = ATV, dus to closing engine cowl flaps and oil
couvler on dend engine = single engine oparation i

oo - H
WO NWUVO A l
1

¥ mph ! 4 2%1‘, oAagy, ' AD 1va. ATHP,,
S0 1 essE | L0037 | 137 | 36.5 3
| 120 i 36.8 | .0037 é 197 | 63.0 : , =
| 140 j 50. 1 N2 ! 268 -, 100.0 : j
b0 b5 L : 350 S s § -
180 \ 8.9 L LGDAT i bl , 217%,0 | | =
i -
| =
{

TR - - s —h e Ahaner e i e e e S S i e s s - el s 37l 5 i ) et i
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\ PERFORMANCE CALCULATIONS

\ Subject: - _

c.

REVISED

OLIMB AND CEILING CALCULATIONS

Maximum rates of clinmb bhave been computed for the subject
airplane at groas welghts of Ll 000, 54,000, 64,000 and
74,600 ivs. with the "Wpack on" 2% both normal rated and
nilitary powsy, BRate of climb 1s determined from the
peximum diffsrence of horsspowers available and required
ae obtained from figures 14 through 19 zccording to the
wsual relatlionshilp:

Rate of Climb = (THP, = THP,) -(3}020 £4./min,

Maximum rate of climb versus altitude for the gross welghts
listed above is presented in figpures 22 through 25 for two
engina and single engine operation at normal rated end military

nowoy
r

VA @

Service celling (R/C m 100 ft./min.}, absolute ceiling

(R/0 = O ft./min.), and combat ceiling (R/C = 500 f£t./min,

on maximum power) have been obteined from these plots of calculated
rates of climd. A plot of service celling versus grose weight 1is
presented in figures 26 and 28 for two engine operation »t normal
end military power, respectively. TFlgures 27 and 29 present
plota of abdsolute and saervice cellings versus gross welght for
single engine operation at normanl rated and military power,
respectively. ¥lgure 28 also preeents & plot of combat ceiling
varsus gross welght where combat ceiling is defined as the
altitude where the maximum rate of climb ias 500 ft./min. during
two engine operation at maximum (military) power,

Time t0 climd was obtained by & step=by-step integration of the
rate of oclimb curvses:

Time to Olimd a/H [1/ (a/o)] dh
Jo

Time t0 climb versus altitude is presented on figures 22 and 24

for two engine operation at normal rated and military power,
respectively,
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¢
Maximum speeds were obtained from flpuras 184 throush %
19 at the intersections of the power required and ;
available curvea. Spoede for muyimwa rotes of clismb '
were vbiznined from the same figures at the maximum i
difference batwasn thvnat horssporor reguired and ;
available. Maximum speede and best climd apeeds ;
vargnm 2ltitnde for two encine operation are presented ‘
on figurg 30 for normal reted power sud flgzure 11 :
for military rated power. Speeds for beat climb
for single unglne operstion nre shown 4n figure 32 !
for normal rated power and on fipure 33 for military :
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+ R107-0in LN AUIPEANE CORLER AR

XC-120

PERFORMANCE CALCULATIONS

PART I11-E

R ED HY o [N SALI ITRRNPE | I

1. GCruising Power Required and Available

All cruising calculations on the subject airplsne are

made at oA standard

altitude of 12,000 ft, using manu=

facturer!s power and SFC data for low blower operation

from reference {(a).

Preliminary calculations indicate

that maximum mi,/lb. at any epeed and altitude will be
realized when cruiaing at limiting BHP (limited by full

throttle, BMIP, or
ia plotted againet

prop lond). This i1lmiting BHP line
engine RPM in figure 34 ae it is

crossplotted from reference (a) for engine normsl
operation in low blower at 10,000 ft. Manufacturer's
SFC along this limiting BAP line is plotted versus

BIP in figure 3% and in used directly for the compu~
tation of maximum range. This GFC curve 1s then
ipcreased by 15% and plotted versus BHP in figure 35
for use in the computation of comhat radius and combat
range. Efficlencies at various points slone the
limiting BHP line of figure 34 were calculated as
elresady dessrided in the power #Rsiladble section. The
power available lines are plotted against speed at
constant BHP in figure 36. Oruising power raquired
was calculated ueing the high spesd polar (cowl flaps
cloged). Fower regquired at 10,000 f¢. is then plotted
against speed for gross weighta of 44,000 54,000, 64,000

and 74,000 ibs. in

figure 3

X, -

(o % gl P S = g o b P05+ o

[ O

LT T TLT ey
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l
PART Il-E
E. CRUISING CALCULATIONS (Cont.)

2.

Miles per Pound Calculations

For any desired BAP, the SFC may be read from figure 35
and fuel consumption for two engines cruise is

#/br. = 2 x BHP x S¥O

v
Then for the desired BHP, the airplane speed obtaining
with any groas weight may be read from figure 36, and
niles/lb. is

wi./1b. of fuel = mi./hr. —— #/hr.

These caloulations are made for gross weights of hL, 000,
54,000, 64,000, and 74,000 1bs., using each of the SFC
ourves of figure 35. Migure 37 shows mi./lb. of fuel
versus speed with gross welght and BHP parameters as
based on the manufacturer's S¥C data, and figure 38
shows & similar plot based on SFC'e es inoreased 15%
over the manufacturer!s data. A sample caloulation

1s shown below for 64,000 1b. gross weight.

Sample mi./1b. caleulation for 64,000 1b, gross weight
(Based on Manufacturer's SFC)

RPN S¥0

2480
2100
1800
1540
1240

2550 674
231 22;‘{ Elélg
. 167
460

2170
1970 .
i L4565

217.7 .10
202.0 H
186.2

s 1740 131.0

{
3.
i

B T e e o oot

J. Vmph | mi./1b,
2341 0702 |

A

11 March 1949

I 1 RIS R ok 1+ 0 B i e ok 7 A ¢

i o

e e et map——" v A &

e mHEA -



http://www.abbottaerospace.com/technical-library

=

ol T

(K~ A

b

I
b

XC-120

I

T

_——

Baeport Yo, RiO7~010

Model

3-8 Cw Il AYESTHIC IMIQUl

w4



http://www.abbottaerospace.com/technical-library

16-120

R107=016

Report Ko.
Madal

i —— e o e e n

SRR

.:.-“..lW.M\\ \VHMMV

e v e e

G ol

R Y Ry

N \\

Lart

SN q_\wn\ naGs

ST I

. H.”

:1.11.411 .

.+

Yy

i ‘w\\@u__

Seoty PO
e ke b e e —— e

I R .
[

SRL Gr D0 MEOLTHC 3n3est

} \ .ﬂ\bﬂ\..ﬁ&&
S e e e G O
I S e Ewnu q%mw_.,.m« * .



http://www.abbottaerospace.com/technical-library

CkEpoRT No. R107-016 FAIRCHILD ATHCRATT HIvVIcoN

LUF FATHCHIE D RNGISE & AIREL ANE volvolah : PAGES ] PAGY 6‘5
B b o I . - PO =

MOOEL X0-120 YREVAKED 33

; B !
i LB ED My _AMPROVKO By

e —

i .
! bare 9 March 1949
N ; KEVISED

Subject:- . PEHIORMAFCE ,o,'f‘I‘cUL_A'TIO.NS
ART I11-% (Cont.)

2, Miles per Pound Caloulmtions (Gont.)

b——

For tha combat radius end comhat range calculations of
parts 3 and 4 of thie meoction, the peaks of the mi./1d,
of fusl ourves of figure 38 mre commected to fora the
“best soonomy" line. Mi./1b. along this line are multie
rlied by 99% and speeds are read at the resulting mi./1d,
values, OCorresponding hrs./lb. of fuel are then found
as

hr./1b, of fuel w mi./1b, of fuel - Vmph

These computations are shown below and 99% best mi./1ld.

of fuel with corresponding speeds and hrs./lb, of fuel are
plotted against gromss weight in figure 39 which forms

the bawis for the combat redius and combat range problems
of tha following section,

Computation for Combat Oruiss Problem

] - e it B . & ~—— - - e e —

Gross | Best mi,/1b, | 99% Best V at 99% Best | Hr./1000 1b,
weight of fuel mi./1b. of fuel mi./1b. of fuel of fuel at 99%

IR R , best mi./1lb,

44,000 L1770 1758 ’ 143,5 1.220
54,000 1462 . 1450 154, 9u1
€k4,000 .1240 .1228 164.5 . Tu6
74,000 .1055 .104L 175. .596
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| PAR? 1I-E CRUISING CALGULATIONS (Cont.)
2. Milos per Pound Oslemlatione {(Cont,)
For the maxirmum range calculations of pars § o! this mection,
the peaks of the ml./lb. of fuel curves of figure 37 ars
conneoted to form the "bemt economy line". Values from this
best economy line are multiplied dy .95 to get best mi./lb.
of fuel and o1l. This step allows 1/20 of the fuel consumed
by wolght as oil consumed. Oorresponding hr./lb. of fusl and
0il are then found es
hr./1b, of fuel and oil = mi,/1b. of fuel and oil .o Vmph
| Thess computations are shown below and best mi./1b, of fuel
and oil, best hre./1lb. of fuel and oil, and corresponding
speads arg plotted against gross welght in figure 40, which
forms the basis for the maximum range caloulations in part
5 of this seotion
Caloulations for Bast REoonomy Cruise
' Groas Vmph Bset =4./1%b, Berr. mi /l'b. ] Best hr./lb.5
| Weignt of fuel of fuel and of fuel and |
! oil ] oil !
e —_ e A 9 e B
11} ,000 13 .2035 1933 001453 '
54,000 146.2 .1682 1598 .001093%
64,000 158.2 .1h2 1352 .00085%
| 74,000 173 _lJdak | a3 | .000666 |
|
| [
| i
\
|
i
} Fo- H0{ 24
| - e -
|
|
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PART Il.2 CRUISING CALCULATIONS {Cont.)

3. Combat Radius of Action

Qombat redius of action 1ia defined and computed in this
report 2ccording to the requirements of reference (1.

The general flight plan for this problem is summarized

in the following steps: =

a, Allow ten mimutes opsration at normal rated power
for warm up and take-off.

b, Climd ¢o 10,000 feet at normal rated power and spaeed
for best climh,

c. Oruise out at 10,000 feet at speed for 99% best miles
per pound of fuel.

d. Land and unload cargo or detach pack at mid-point.

8. Allow ten minutes operation at normal rated power
for warme=up and take-off for return.

£. Climd to 10,000 feet at normal rated power and speed
for best clind,

g. Oruise back at 10,000 feet at speed for 99% best miles
psr pound of fuel,

h., Land at point of origin.

Notes: =

2. Range is obtained in climb and oruise steps only -
no range 1s obtained in landing.

3. All range data are 15% conservative (SFO's are increassd
by 5% in addition to & 10% inorease estimated for
installation. duct lomses, accessories, etoc. - making
5P0's 154 above manufacturer's data).
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PART II~2  (Oont.)
5. Oombat Radius of Action  (fenel)

. Fll oil is considered carried all the way.

L
5. Total time 1s time consuned in warmeup, takewoff,
clind, and oruise,

6. Flight time is time in climd and cruise only,

7. Averags spead iz total range divided by flight time,

Because of its unique deaign, the XCel?20 %2 capable of more

than the usual number of migsions under the abovs dafinition

of combat radius. Only those missions, however, inr which the
pack is carried all the way are considered in this section; other
pOossible missions with pack off or combination configurations
will be found under the approprate headings in paris IIl and 1V
of thle report.

Oombat radius of motion and flight time are computed by integration
of the 21./1b. and hrs./1b. curves of figure 39 in which this data
is given at speeds for 99% best economy and based on 1.15 x manu=
faotureris SYC data as noted above. This integration is & trisl

and srror procedure in which the fuel used on the trip out is masumad
for a first approximation and adjusted until the range out equals

the range back. Bange in climb with the pack on is developed from
the time to climb and climb speed ourves of figures 22 and 30 end

is plotted versus gross weight in figure Hi. The two packe-on
missions possidbls are! =

1. Pack and cargo cut, unload ocargo, empty pack back. OCombat
radius under these tarns is plotted against take-off gross
welght with fuel and cargo load parameters in figare 42 and
corrsaponding total time (s plotted in the sams mannar in

figure Ui,

2. Empty peck out, plek up cargo, paok and cargo back. Combat
radiug for this problex is plotted versus take-off gross
weight for return in figure 4k and corressponding total time
1s plotted in like manner in figure U5, !

A sample calculation of combat radius of action is shown on the
following page for a take=of? gross welght of TL,000 1bs,

U1
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T4000
10000
500
700
73300
9k3
32.8
. .226
72357
3500
70407
.1130

rvonr o R10T=006 Fub Vit Ve 4 et i
|
soome  KO=120 | puwearwo wy o [rumewen px
subject . - PERFORMANCE QALCULATIORS
SAMPLE CALCULATIONS
COMBAT RADIUS OF ACTION
. B
Take~of? gross welght 1ba.| THOOC 74000
Total fuel 1be. 16020 15000
Fuel for reserve 1bae 801 180
Pusl used in warm up & take off 1ba, 100 700
Climd zroes welght lb!}73300 73300
Pusl used in climb out lba; 9u3 943
Range ip olimh out mi, | 32.8 32.8
Time to olimd out hrs{ .226 .226
_Qroes weight &t start of cruise out 1ual 72357 72357
Fuel zssumed for orulss out 1be] 7200 6700
Lvsrage gross welght for crulse out 1bs] 68757 69007
Mi./1b. of fuel »1160 -1154
Rsnge in orulse out mi, 835 774
hrs./1000 1b, of fuel .663 .659
Tnme to orulss vut hred 4,775 4 W10
Landing gross weight 1bs{ 65157 65657
Drop carge _ 1vs, 15238 16258
Yake off gross weight for return 1bs 49919 49399
Tnel for return 1bs) 6376 5907
Fuel ueed in wearm up & take of?f i1ve] 700 700
Olimd gross weight 1bs, W9219 48699
Fuel used in climd dack 1de M2 418
Rangs in climh bagk m; Rad 135,00 12,9
Time t0 olimd buok hrsy .1012 .1000
Gross weight at start of oruise back 1bs., 48798 l ug 281
Fuel for cruise back 1bs] 526U 4789
Average gross weight for oruise teck 1bsJ 46166 | 45886
Mi./1h. of fuel . 1605 .16
Range in cruiee back ml. | 845 710
hrs./1000 1b. of funel 1.050 1,056
Time to oruise tweok hrej 5,52% £.050
Total renge including climb- Out my. 868 807
Baok wi, | 858 783
HEadina of eotlon wd, 863 795
Flight tine ?1r5110.627 | 9,786
Total time hrei10.560 10,119
!

Ly
l'u.!:-.i)‘...x. 7/

.. L AvEROYED DY
i

DAL § March 19“9

REVi~t D)

ot - e e e af e oa -t e

P
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74000
3000
150
760
73300
943
32.8
226

| 72357
95
72310
. 110
10.5
617
059
72262
28258
Liooy
1112
700
43304

352
10.5
L0848

L2952

42922
L1675
10,1
1,110
Uo7
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PAR? II-E CRUISING CALOUIATIONS E

4. Combat Range

Gombat ranga ia dafined and acmputed in this renort sscording
t0 tha requiraments of refarance (1), The goneral flight plan
for thia problem ip summarized 4in the following eteps: =

a, Allow ten minutes operation at normal rated power for
vormup and take~off,

P

b, Climd to 10,000 feet at normal rated power at mpeed for
best olimb.

[P

o. Cruise at 10,000 feet at speed for $9% of Geet milea per
pound of fuel,

d. lLand

Noten: =

e An o o T s

1. Five percent of total uamble fuel &t take-off is held in resarve !
at all times, :

2. Rangs 1a obtained in olimb and crulse steps only = no range 1s
obtained in landing.

3. All range data 1is 15% conservative, (SFC's are increased by 5% i
in addition to a 10% incrense estimated for installintion, duet
Io-u;-g accessorias, etc. - making SFC's 15% above manufacturer's
datea).

4, Tull oil 1s considered carrisd 21l the way.

5. Total time im time consumed in warn-up, take-off, slimb, and
crulse.

e s o o R AT o K FTE sy

0. Flight time is time in ¢limb and cruise oniy.

7. Average speed is total ranpe dividsd by Tiishi tims,

o ————
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i
PART [I-E-b  {Cont.)
4. (omhat Rance (Gons,)
Gonbat range and corrasponding flight time with the pack on
are computed dy a atraightforward integration of the milus per
pound of fuel ocurves of figure 39,
Range in climb 1s again taken from figure 41, A sample oAl
sulation for combat rangs mt TH,000 1bs, take-off gross weight
is shown on the following page. Similar computations werae
made at various take-off gross welgshts and the remilte wers
used to plot tha grid of combat range versus take~off groas
welgn?, with fuel and cargoe load parameters as shown ig figure
%6, Total time for combat range is plotted versus airplane
take=0ff groms weight with cargo and fuel load parametsre in
figzure W7,

P —
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PRERFORMANCE CALCULATIONS
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SAMPLE CALCULATICE

3
|
llnniukn
|

GOMBAT ntHGR
| | |
i | i

Tnkg-off grose wal;nt 1be. . Tu0DO 74000 ; 7L000 - ThOOO 74000
Tctal el 1he. ! 16020 13020 10020 7020 4020
Jargo lba. | 15238 18236 | 21238 24238 27238
| Fuel fur reaerve 1biwi 801 (5 501 351 201
Fual uwad for warm op & ioke-off loa. 700 700 700 700 700
FUrb roms walsht 1be- 73300 ' 73300 , 73300 | 73300 73300
Fuel ugred in climdb 1b:,; 940 4o i 9lo ; gup Ghun
Tangs in cltwd mg, ! 33 33 3 33 33
Tiue to aliuh hra, i 226 226 ; 226 .206 .226
Grisy weleit ot start f ocaise Tbs. | 72360 72360 72360 72360 72360
Fuel for cialae 1bs, . 13579 10729 , 7879 5079 2179
Averome sTuss walght for cruise 1va. | 65R7L 66995 ! 68420 69BYS 71270
M4, /1b, of fual S ¢ 190 - L1165 L1140 J11%
Renge in cine =i 1650 1280 | 920 . 574 oh3
Ny, /1000 1h, of fael _ ol 69 . .67 .65 .63
Ti.e to criitre hee, | 9.65 7.8 5.2 1.27 1.37
| Laaiing gross welrht lva, , 58781 6167 I buLEl 67331 70181
Total ranpe inoluding ¢limd mi. 1683 1313 ; 953 507 276
Flivht time hre. ! 9,88 7.63 | 5.51 3.50 1,60
Total tiqe hre, ' 10,05 7.80 : 5.68 3.67 1.77
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_ PERPORMANCE CALCUIARICNS R
H
PART IT=je5
5. Maximum Range nnd Endurance

Since one pound of fuel and oil in the proper proportions
is equal to one pound of waight change in flight, maximum
range and ondurance on the subject airplane are computed
by the following integrations! -

- Landing Gross Weight
Range 2
(miles/1b, of fuel and oil) dw
Teke=off Gross Weight
Landing Gross Weight
Erdurance = (hr./1b, of fuel And oil) aw

Take~off Gross Welght

For each renge flgure the average oporating epeed was read from
figure U0 at tho average crulse weight and the cargo load was
deternined an! =

Onrgo Load = (7.0,0.¥.) - (Basic Wt, 4 Crulse Fuel and
Jorresponding 0ii).

On this besis maximum range and endurance were computed using
the data of figure Y0 which is based directly on manufacturer's
SPC datm from referencs (a).

Tange is plottsd against taks—off prose welght with

R
b3 u..n.Lns\.&u. R A ) im

oargo and fuel load paraueters in figure M8, while the aorresponding

endurance or flight time 1a plotted In tigure U9, It 1w noted
that this soncept of maximum ranse makew no allowancs for warm—
up, take=nff, climb, herdwinds, or reserve.
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F,

Maximum 1ift coefficients nued for
gtalling apecds ware obtnlued from
flieght tast date.
deflections nnd were corrected for
unfavorable c.s. location (nnproximitely P04 MAG),
Fipure B0 prosente & plot of maximun 11ft coofficient
verpug [luap deflection v obtaired 1u this nnner
with cowl flaps closed, rear down, 508 power off,
S5talling speeds are plotted vereue groms welpht in
figure 51 am computed from these maxbimum coefficlents

R L

4

by the formala

vs(mph)
vhere
w =
chax
5 =
9] =

/
M/}Ql W/Cy, o8

max

airplene gross welpht

ia taken from flrsure KO

rirplane wing area = 1WLWT.P5 sq. ft.

donstity retlo

the enlculntion of
Avay ond Frirvehild
Tesin were moao ot various flap
trim to the mowut

[ ERR
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-

PART 110
¢, TAEKE-OX¥F DISTANCE

:
1. Unsgeisted Take-Off :

Pake-0ff distance over a HD ft. obstrsle was cnlmilatad
in three steps ae follows:

(1) Ground ran of airplane from rest to aiall epeed at ;
-9 0, (take-off flap deflectlion). :

(?) Transition of airplene nseuming spced along the flight
path reinalne constant.

(3) Steady climb after transition ia completad to 50 ft. §

altitude at take—off apced. ;

rﬁ *+ ;
\ 7 Thrust versus &irplane specd was calculated by the method f
of reference (c). ¥igure 52 presonts a plot of thrusmt versus

speed for the subject airplane at aea level. As stated ;
previously, Jet thruat ia neglected in all power calculations,
Taka=off caloulations are made for groes weights of 44,000, i
60,000, and 74,000 1b. Ground run in take-off %e plotted
versus gross walght in figure 57 and total take-off distance
over a 70 ft. obstacle is plotted versus gross welght 1in

figure 58,

A detailed explanation of the method used 1e shown in the §
following pages along with aample caleulations for a take-
off croes weight of 74,000 1ba.

Cram A At
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PART 1l=0 (Gont.)

1. Oroupd Run (Cont, )}

T=D = -« (W=L) ~ (W/gla, = O

=2 . O=D = (W-L) = K
" (We) m

Select a range of speecds from O up to a speed corresponding to
stalling speed at .9 Crpaxe

Calculate &, and plot (V/a,) versus V. Integrote under curve to
obtain ground run,

Assgune .% = 20° Clmax ™ 1.696 (figure 50)

Assuste rin with thrust line level. The take=-off nolar diegram
ia presented in Tigure 53,

CLyun & -890 Cpopyp = 1590

= .9(1.696) = 1.528

GLT.O. *? Oppay

A7 = .02, q = 001189 (vfm)E, D2 g5 0y L =q8C0

- ‘ ] 1

v s = 1144 wph = 168 fpe
T.0, 1.528 x 18T, 2% »

ay, = /M = Ff2300

%!g = T);OU() 1bas b‘ o= 3”“7«.?5 Hq;) fto

B s o e <3 By { i e (o et P parter

TR e e A A TR . 1k T 2 B e RS b 5 AP

-

e | { YoRpt Y At T

et it i e v e B AR v Gk e o T 2 e S e f AR S AR skt i L < w4 e i - L L - O s > SIS £
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Ay XC"LEO  PHECARRD by ) : Crazota b Sty . Nt o sy '
o O March 1949 :
cabivets . PERROUIANGE CRLOULATIONS | i |
t :
t ;
g
PART Il=G=1 {Gont.)
Mathod o ake=0ff Anplve ’
VQ...~ a a r | R PP AT m oo a O f - g

oy L -~ [ oA T T e el - - “h ! AN
WAl e e | w | » | @ | " |
0 0 0 ! 0 | 74000 1480 21960 | 20480 8.93 ! 0 i
40 1.90 Ya7 | a2ks0n | TA550 1831 26660 | 18792 8.2 | 4,89 {
g0 7.60 1750 | 9780 | 6Gun20 1284 18960 | 15926 6.9% | 11,53 i
100 11,89 | 270 |15320 | 58680 | uh 18000 | 1hog6 | 6.4 | 16,28
129.3 {19.87 uszg | 25600 | hgkoo g 16460 | 10822 4,71 | 27.45 i
1W0, 23,3 5360 | 30000 | 44000 880 15920 | 9680 b ot 33,20 !
12§. . 27.15 6240 l;sooo | 39000 780 15400 | 8380 | 3.65 ! 1,30 i
168. i33.6 L T730 0 H3300 . 30700 61k 11680 ; 6336 . 2.76 | 60.90 .
V/a.h versmis V is plotted and integrated in figure 54 i
;
2. Trensition of Alrplone 5
L \
’ \ T {
UWj)ﬂh — - - “JWVKJJ" {
- ! o T

P xi}o "
(. _: TS /l\\ i

Agmume airplane sveed along flight path remaine conetant and
aquael to take-off speed.

Tangentisnl acceleration is zero and since ¢/ is smnll,

e o S A ot gt Tt P £ 1 38 et 2 s TR

ahb = O

Z Hi Toos» =L ein® = D cos~ = (W/glay, =0
minge a0~ = L and g, = 0 %
!
sin - a (T « D)/L i
% ¥: Qein® + L ooy 7 = Doaln# « ¥ - (¥fgla, =0 i
i
S?:.E) ein T b ¥ = a;.v,,/ 2 :
¥ |
T - T = L oatn 7 I

[ N Bt I TV v S AR OE ™ SR
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MRy

subjeet

¥

PFBF»RHANCE CALQULATIORS

HERS MM AL

PART IIwGel (Cont.)

(?) Trengitien of Alrplape {Gont )

(L 8ain© Jain® ¢+ L ~ W o By
W
4

sinfs 9L + SL -1 = a

c —p— g
Ly, o, CLo. g &
202
& = g %L (etn2 +1) =1
OLp 0.

Since #in ¢ x (R/C}/Vy g end R/C = \—;2)

p = T~ WE&/C)

V7.0,

Thersfore, use the following procedure for transitiont
Assune arbitrary velucs of R/0 in ft./zec.
Find D = T~ (W(B/C)/Vp ¢}
Find 0 = D/q, 8

Find Cp, corresponding to C; above from take—off polar diagram
{this G can in no place erxosed QL

¥lud ein & = (B/0)/ Vg o

Find a, = & ’.%LL. (win @ + 1) = 1
| Ty g

Flot B, Vermis /¢ from R/C =0 to &, = 0. Oheak the satusl CL

of tha salrplene for the nsavesd rotes oF ¢linh - thie g cavnot
excesd Crpe..

.
Dy

. 9 Mareh 1019

o e At o st it e 1 8 =

B T I e P ATR T s e

N ES I et e T T A o = 2

e Yt e e =

A P e st e
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PARD IlwG~1 {Cont.}

(2) ‘Traneition of Alrplans (Gont.)

This method iz mors pracisse than the approximmie mentade
of Sohrenk and Wetmore. These methodms assumse that the
airplane pulls CLpgx throughout the entire transition
pariod. However, in many cases the airplane cannot pull

Crmgx for the entirs period without losing spend dus to
the high drag attitude(especially if take=off spesd is
sppreciably above the stall spsad). The above method
shows the 0; which the airplane oan actually pull while
maintaining a conetant speed (which cloeely spproxim tes
true conditions) and enables a moras accurate step=by-step
integration of the airplane flight path.

Figure 53 presents a plot of the polar dlapram for the
airplane in the take~off configuration with cowl flaps
full open, gear down, wing flaps deflected 20°,

A nample caleuls tion 1w shown below for a, at various
n#sumed rates of climb.

V = 168 fpe Wz 74000 1bs. 01, = 1,528

Tooo
Tw o = 1L6EO (two engines)

& aWe

D =
7,0, = 12750 lbe. MO =2 Opoae) T 439 £3./se0,
B | | ; | P
wo | MO | b | 0 | o e | wm | /o, | 7xs
fps Yo, 0, be, | | ! -l | .0,
o ! | | |
.39 1930 17750 @ 2630 {1.696 .0261 :1.0007 ' 1,111 | 1.2
26lo 120h0 | L2485 11,667 .0357 [1.0013 | 1.090  1.0m
1080 11600 . L2395 . 1.645 .0kb 1,0017 1.076 - 1,078
1520 11160 ' ,2300 !1,615 .ON76 '1,0023 ! 1.056 © 1.058
3960 10720 | 2210 11,573 0535 11,0029 , 1.0%0 - 1.030
C koo | 10m80 ' .20 1.507 ..0595 ,1.0035 | .986 990

I o, = 33.6 #/£1.2

jeg
im0

[

T A i Tt it 4

o g e w8
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FART Ila(ml {Cont,)

(2) Transition of Alrplans (Cont.}

Figure 55 shows a, and 0, during transition plotted
against assumed rate of climb, These curves are
integrrted from R/0 = O to a, ® 0 by using the mid-
poind formulos showm helow:

At = ARO[y 4 g,
/S
A Sy - At ((H/G)l + (R,/C)E\;
2 7/
/\8)1 2 &/.Xt VT.OD (fp')
A sample intagration at gross welght of THOOO 1ba. iw shoun
below:

(?/0)1 (34C)2 A(ﬁ/ﬂ) A;eiR/C) oy ava ave ava At A8y ?Ash F‘éﬁé-'éﬁ,,
S DO It e |17 B 2727 o IR L I ST LA "
0 4,39 .39 | 2,20 | 3.61 |3.61 |36 p.21k | 2.7 fook] o7 204

L.39 6 1.61 | 5.20 3,61 2.93 3.27 L92 | 2.6 | 83| 5,3 287

6 7 1.00 | 6.5 2,93 | 2.51 2.72 368 | 2N 62| 7.71 3h9

7 g 1.00 | 7.5 2.51 1.87 2.19 L5641 3.4 1 7T(11.1] b2

g 9 1,001 £.% 1.87 1.06 1,47 .683 | 5.8 [115(16.9| 51

S 9,61 81| 9.fn | 1.06 0 .53 1.528 |1k.4 1 256|52.37 797

9.81 | 9,81 0 9,81 0 0 ) 1.905 |18.7 |320(50. [1117

Horizontal and vertlieal dilstances durigg traneition are
plotied agninst each other in Tigure 50,

(3) Stemdy Rate of Climb to 50 ft, Altitude

From the preceding antep ihe r~te of alimb of the alrplans afier
transition ie already deternined {a? = 0) ond alao the verticsl
disgance duvring tvansition,

v

9 davreh A8

i
|
SEIty! :
R
|
i

B U e M AENA e ey 31T

e e

ot e e

ot

sac

t
s 16 . TTeT o T

1.21%
1.706
2.074!
2.730;
i.h13§
L OuL!

6.5&@
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’ Subieits ??RFQR”M’CE CE’J'GU’;ATT‘C}NS l TE It 3 li
| | |
}
| ;
! DAY 1.0l {Cont.)
| |
:
J (3; Seandy Bato of Olimb #o0 HO ft. Altitude (Gent.) 5
§
' 501 E
i (e tendy plimd) = ‘_30 ft. - sV((}uxing transition) (VT o)
| RfGat ay =0 e i
sy = .90=3L.3 168 = 320 ft. !
9.81 |
1t 1s noted from fipure 56 thet, at the lighter arose weights,
| the airplane reaches an altfiude of 50 fi. before the atendy §
| rate of olimb ip attained; 1>, for these gross weighte, step !
(3) ie unnecessary. i
!
f
| (4) Sumnary of Take-Off Distance ;
Gross Welght 1ba. Moo 60000 7HONO
Ground Run ft. 759 1639 2936 |
Transition ft. 588 783 797
Steady Giimb to 50 Tt. aAltitude  ft. 0 0 0 i
Total Take-off Distance ———e - ‘ !
Ovar 50 ft. Obstacle ft. 1347 2u22 hosy
| [
| f
!
j t
i
}
| |
‘ i
| |
| |
| i
\ i
| ! I
5 |
\
’ ;
\ f 5
o :
o
; '.
| .
= z,'.—;.—:.:mr—‘:.rf**h-‘ﬁ;'-r:.:“—'r;:::'fmr'r'.':::'.;‘f':.;-‘.".:.:;z% E;z.___.n~f;a._§_: o TR T =N il Loy o e e S i e L
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PART 110 TAKE-QFF DISTANCE (Cont.) |

2. Jet Agsipted Teke-Off

At the cuetomsr®s request the effect on take-off distance of
using on2 or mors Jato unite, each rated st 1000 1h, thrusg
and 14 seconds duration, has beer investigated., For this
mirpoes, the eams method of caleulation was used and the
ground run, tranalilion and steady climb to fifty feet wers
computed using the additions) thrust of one. twe, and four
Jato units at sach zgross walght. A gample caloulatiom for
74000 1b. gross weight with one unit 4s shown in the following

pages.

IS 1 P, AR

The integrated valuss of time and distance covared are plotted
againet speed during the ground run for gross welghts of 74000,
60000, snd MUOOO 1bs, in figures 59 through 64. Prom these
curves the increment of Aistance from Vo (airplane at rest) to
v, (wpeed at which jato is started) is read from the ling for
unassisted take~off (O units); the increment of distance from
Vy to V, (speed at which jato expires) ims road from the line
for the desired number of units; and thes increment of dietance
from Yo to Vp o, 1s read from the line for unassisted take—off.
Thease increments are them added together to give the fo%al
dintence covered during the ground run,

ST N g T IR T e ENEPENIG T Qe e KO T Ry

The transition phase caloulations are then repeated using the
additional thruet due to the jato and the tims and horigontal
distance traversed in reaching 50 ft. are determinsd graphe
ieaily. It is then aspumed that the remsining time of the
14 aseconds Jato duration is used up in the ground run and the
total distance to clear 50 ft. is determlined as 1f the jato
expires exactly at S50+

Ground ran and $0%sl norizonial distences to clear 50 ft. are
plotted apainet time to start Jato on figures 65 through 67
for gross waighte of 7U000, 60000, and W000 1bs, From these
figures it im seen that the time at which the jnto is staorted
i1s more aritieal nt the higher grose weight.

Tha optimum points for cach gross weight from these fipgures
are uged 0 plot ground ron and total distance to clear G0

T¢. againat gvons welcht with rmumber of wndt pnrematers in

figoros 6F and 69, resgpectively,

ma e e e o —— a7 s+ ot i

s, - PP i T i gt - EL U ==

1t e wevomen vt g K by e el e
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1
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120

v N | S brvig 9 ;’&;rc‘" 10‘119
cubjeet, . PERFORMANCE CALCULATIONS R .
| ;
‘ :
PART 1I-G {Cont.) ;
¢
2. Jet Assisted Take-Cff  (Cont.)
Mothod of Tuke=Off Anglvpies  (Cont.)
(l) Grovnd Fan Ej
The computation for V/ap versus V with jet aesistence e the §
prme as Jor the unassisted take=off except that the available i
thrust is increaned by the inereqent furnished by the into unite,
Since Fas T = ,rD + (‘-*Jf!-}] 5
the increment in thruet mey bve added directly to ¥ from the g
previous caloulation for unassisted take=off, Then ay, = F/M §
and V/a, is commuted exactly as before. A sample tabulation
for 74,000 1b. gross welght ir shown below! 1
74,000 1be. M = 2098 |
1 Jato Unit : 2 Jato Units 4 Jato Unite ;
, 1 -
Y i!‘ b 3 ay V/n,h i r Iah V/p.h ¥ ay V/uh
fra | Unaseisted ] ) o
0 | 20480 21hgo | 9. gs 0 22480 | 9.79 2ukgo | 10,670 O
40 15‘92 19792 | 8.61 | 1,65 | 20732 | 9.05 h b2 | 22792 | 9.91! w.ob
80 526 16926 | 7.37 [10.87 ! 17926 | 7.80 [ 10,26 | 19926 | B8.67 9.22
100 6 15086 | 6.56 {15.26 | 16086 | 7.00 [ 1L 28 | 1BOE6 5.57 12.71
120 11980 12980 | 5.65 |21.25 13980 ! 6.02 {19.73 | 15980 .95 17.22
129.3 | 10822 11822 | 5.15 | 25.12 | 12822 | 5.58 | 23. 15 14822 | 6,U5:20,0t
140 9680 10680 | 4.65 | 30.13 | 11680 | 5.08 ; 27, 13680 5.95 23,54
151 8380 9380 | k.08 | 37.02 | 10380 | k.52 | 33, 12380 | 5,139!28,00 é
168 6336 | 7336 | 3.19 |52.7 8336 ! 3.63 | iue 25 l 10336 | L.50(37.30 !
Then A Sy, = (4 Y)(average V/ay)
and At & (4 &) (average V)
A sample tebular integration is shown below and time and distanca sare
plotted versus speed in Tigures 59 through 64
- o . '(14,000 lbe. One Unit _
Vi i "'2 v Ave V { l’an}'f : (u.rm-hg Av(Vinxi) ! % l Y Sh ! t
fys | fpe fpa | fps il _ i ; i Tt | £t £4 sac
0 | uo o {eo ! 0 1 b5 . .33 | 93 L.6% 93 hoE5 |
b | g0 0 | 60 Pon.ey , 10.87 ¢ T.76 | M 5.18 | ok | 0,83
g0 {100 20 90 10,87 15.26  13.07 ' 261 2.90 6hy | 12,73
100 [120 20 1110 | 15,26 ¢ 2125 ¢ 18.06 36y 3.%2 | 1020 | 16,05
120 {189.3 | 9.3 124,65 [ p1,p5 ! PRP ] TaL) L D 1.7y Vo, 17.76 |
12930000, D10 7lash 65 ] peir 30,03 . 27 03 ¢ pgh ) 2.eh Daghh 119 9K
o Cfn Dtk o003 37,02 0 g3s | 38p ook oy Doemlno
151|168 17, | 359.5 | 37.02 | seupo o Bm6 76l | hyr ehpe 0 ooneg

W amr vmeedre T Tt a B e amime C I - o e i
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PERFORMANCE CALGULATLUNS

Aubgedd -

PART Il-Gne2 (Cont.)

No. of Units
Start Assist at ty seconds '
Asnlet Ende at ¢, seconds
vy (at ty)
Vo (at ¢p)
AS (from V, to Vy)
A5 (from Y3 to Vo)
18 (from ¥z o Vg o )
8g (total from V, to Vo o,

Start Aasist at t1 meconds
Assist Ende at t; seconds
V1 (et ty)
Vo (at tp)
NS (from Vg to Vp)
ng (from V1 to Vo)
4s (from V3 to Vp o )
Sg (total from Vg, to VT.O.)

Start Assist at t; seconds
Assist Ende &t to seconds
V1 (at 1 )
Vs (at tp)
AS (from Vg to Vy)
45 (from Vy to Vp)
As (from ¥V %o Vp o )
5@ (totel from V, to Ve o)

Start Assist at ¢; seoconds
Ageint Knde at to asconds
vy (at ¢}
V2 (at tn)
A § {from Vo to Vp)
A8 (fron Vy to V)
AL (froz Vo go VT.D.)
Sp {total from Vu to VT.QGJ

FATRTT

(1} Ground Kun (Cont.)

i

t B ey Ay

>

[ERRE! g Marsh 10‘!‘3

i
i
[
|
i:u\!nrn

Sumnption of Effect of Jago on Ground Run for 14 Saconde_Durstion
74000 1b, Gross Welght

o L1 2

0 i 0 0

1 , 1h
fos 103.3 © 108.2 12,7
ft, 0 ) 0
ft. 760 ‘800 815
4. 2176 | 2091 2000
ft. 29% | 2891 2R 35

{

5 b5 5

19 {19 19
fpe ! .7 . Lo.7 . lo.7
fpe | 129.8 ; 134§ 139.0
ft. 1105 105 I 105
ft. { 1245 12862 | 174
rt, L1586 ¢ 1hs L1321
e, | 2936 P838 l 2740

{

i 10 i 10 P10
fps PoT7.8 77.8 ©T7.8
fps P150.6 155.0 ! 159.5
ft, b woe 0 we i Lo
£, {1650 1680 ¢ 1710
£t. o8gk | 691 . uy8
£, v 2936 | 2773 2590

} o102 12,6

: . 28.02 b6
fpe : 103.5 . 9h.9
fun i 163 168
%, ; L7603 650
4. f . 1950 1R9L
£, : L0 0
ft. Rk I A5 S ST &

o s S sty Sl i § i e e S i o st B T

S s ke B it . ot +8 3 R e e

e mwmncae e

Lor 2 ol o TR -
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[P 781 AL LTS Nt - 5o '
subject: - FB«L\}Rzini:G}J UaALUGULATIWVNG I' Ly D %
i
! §
;
PART II-G-2 {Cont.) :
;
(1} fAround Run (Cont,) :
i
Summation of Effect of Jato on Ground Hun for 1l Seconds Duration (font,) .
i

74,000 1b. Grosa Weight

No. of Unltis i |
" Stert Aesist at 'ty seconds 17 17 ' 17 ’
Awelist knds at ty seconds 31 3 N B + 1
vy (at ty) fpe 119.9 119.9 : 119.9
1l'TE, (at €2) . I - ;
A8 (from Vg to Vy) £e. 1097 1097 1097 |
A S (from Vi to Vp) fe. !oibke I 1459 1250
A'S (from Vp to Vg g ) £, ; .0 0 o
S¢ (total from Vg to Vp g ) . 2936 . 2739 5 2586 | 5 LY

T VR
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1
PERFORMANCE CALOULATIONS _ , Ky T

Saubject: . L 2T

R e

FART IJwGe2

s 3%

(?) Trangition of Alrplone

e e ST

The method of computing a, and Cp versus R/U durlng the transition
ig the seme with Jet assist ae without except that the thrust

gt take~0f{ epeed is increaesed by the eapacity of the number of
units connidered. A sample caleulation for TH,000 lbs. with ons
unit ie shown below: =

Inttial B/C =  Two, = Proo

[ PP U R R TP

V.0,
Wr . 0,
(WLth One Unit¢) = 15680 = 12750 x 168 = 6.65 ft. sec. :
74060 ?
1 B 3 k15 6 7 8 9 : 10

(R/Clepe lwga[oz gb O |0y {Sin & | sinfa 4l L T xs8 oy
1 Ve, o0, 8. A ‘ | { CLT_o. i ft/secz ;
b.65 | 2930 112750 !.2630:1.696,0396 , 1,00157 [1,111 1,118 © 3,608 i
8 { asee 12160 |.2506 j1.674!.0476 {1.0023 | 1.097 P1a10 0 3,25 :
10 . 4400 {11280 .2325 1.623'.0595 3 1,0035 11.062 i 1,068 . 2,19 :
12 i 5290 [10390 |.2l42:1.527i1.07A4 :1.0051 . .999 11,004, .13 ;
14 . 6160 | 9520 196u.1 368'.0834 ‘1.0070 | .85 301 . -39 g
16 . 7050 | 8630 |.178011.163..0952 | 1.0091 | .762 | W769 =T,k ;
The R/C where 8, = 0 was determined graphically and the R/C %
yersue Ay curve is nume!innTYIAin’:‘ ted below: :
(ch)l (3/0)2 ;(R/G) ,Ave(R/C); a, . 8, i Ave &y i At ?Asv A8y 18y Sy ¢ %
P ! fp 1l 2 l | h :
P fps | fps s 24/ ne0? 2 ft/aec |*eC | r4 J ¢ ;ft (ft  mec
0 €.65 | 6.65 | 3.33 |3.668 3,608 i 3.66€ [1.811,6.03 30k:6,03130L 1.811;
6.65 | 8. | 1.35! 7.33 |3.668 |3.25 |3.h59 | .30 [2.86) 66]8.89!370 ! .01
8. 10. | z2.001! 9.00 I3.25 .19 1272 |.735 |6.6112315.51093 | 2.936)
10. 12,06 | 2,06 {11.03 . 2.19 0 | 1,10 11.872:20.7!314;36.2!807 ' 4.808!
12, 06 | 12,06 | 0 [12.06 i 0 | 0 1,103 13.8{192;50.0 999 | 5.95 }
S - |
I
i

(3) Steady Climb_to 50 ft. (74,000 1va.)
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MOUDES. =120 roveanke nw B FRTTYERY
v

| PERFORGANCE OALCULATIONS

PART 1I=(=2

(4)

(Gont.)

\,’3"'?'1& '"" e - Y Lt

LSS viaiite 20 S SR S ‘
roi
1 §.¥ . R I e T ] ;.\_
Vodrnit

l Ri‘visin

Sumnation of Bffect of Jato with 1% Seconds Duration

9 Marsh 19h9

i R . g e b g < 1

FT MGeeerT R f ARy RE AT O TRATESI e Ry ™

74,000 Lbs, Teake-Off Grome Welght
Number of Unite ¢ 1 2 4
o | .

Start Jato at t] seconds 0 0 © 0 0 (
S ft. ! 2036 L2891 2a3s 068 %
550 . 1117 1117 1317 1317 :
Stotel re. | w53 luooe w52z,

i ) ' i )

i ! ] H

start Jato at ¢ seconds ' g L5 5 5 %

S . 2536 {2838 | 27WO 2573 %

350 fe. L W7 L1y !y 117 §

Stotal fe. - 053 . 3955 - 3857 3690 ;
' i o

Start Jato at ¢ seconds i 10 10 10 10 2
: | :

50 fe. 0 2936 2773 |, 2590 0192 i

S50 ft. E 1117 1117 117 ;1117 :

Stotal *. | U053 3890 ¢ 3707 ! 3309 :

. f 1 § .

; ! l L

Start Jeto at t1 meconds i - i 1k,02 f 12,6 - é
Sg ft. : fe|y oesn i
S50 rt. f 1171117 %

i
- :

Start Jato at tl seconds g 17 517 17 17
Sg ft. ‘2936 2739 . 2586 2347
550 ft. . ' :

Time from take-off to 50 ft. HEO, 6.85  5.95 5.50 5015 f

Timg Jote runs during grcuna run zan. 7.15  B,05  E,50 .25 |

Indicated tine to reach Vi g sen, ! 29,60 . 77.88  55.31 22,17

Indiceted time to turn on Jeto ase, - 2.5 1994 16,81 13,32

V at which Jato is turned on foe, 1h, 8 130,86  129.6 117.7
4 5o . 1830 . 15€0 1345 10h0
A Sgy- .0, 7. 1106 11227 U 1561 1590
g potal 8. 7036 iR obeh 2370
55\0 i Ell? 99() ‘:}:’8 ﬁ(;?
Potml orer 50 £2. e, I ¥ R 5197
$1 = entual tine Jato s sierted  ee. SR ILA P05 14,00 jﬁ;ﬁ

-4
2. B diRE e SRS b, AT

foa e Ba e s Lae e rad e 3 i 8 o S —edse oo

e T Lor
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o i i 57 10
B At~ e
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PART IieR

LANDING DISMANOE
i Lk A2 L

H, LAN

Landing distanse over a 50 ft. obstacle was computed for the
airplane ot maversl landing gross waights naines tha mathod of
references (h) with some modifications for change in attitude
of the airplane during the grouna run., The polar diagram for
the alrplane in the landing configuration is shown in figzure
70. Lending dlstance has been cnleulated without reverse
thrust (which will be available) and the effects of reverss
thrust heve bsen catimated from availadle data. A detailed
explanation of the mathod is ziven Delow with a gample
ealoulation for the design gross welght of 64,000 1bs. Landing
distance versus groas weight 1s preusnted in fipure 71,

¢ T T T TR B0 S 1 oS s, (e B+ s LA b SR e AP o M 5

(1) Approach

Agsume approach in giide at Vg s 1.9 Vstall

- rm. A

£ = ho® ULnay = 1775 (from fimure 50)

Sgi = 50 H‘g‘gp : (from reference (h))

w L
= = GL‘G}’ a s
Dg, = CD(}; qa 5

Therefore, f
Sgp = 59 CLgs ’
GDGP 1
CLgy = 1.775/(1.1)2 » 1.465
Cpgy = 2183 (from figure 70)
Then, o v _
8pp = 80 22302 = w3y fr, (far all grosa welght)
- .F163

() Tropmitd
I

Vol Vid o
From refararcs (\.); ST = AD(‘)?I’ Z gﬂij{}.&. wheara ‘..'G’.+ \!:;;
il g4

sys An nmh j

U,

Ginna D e O,4q 8

! e OB ¥ a s

FLR 7 SN St e e 2o
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| e 9 March 10k9
e PERFORMANOR CALCULATIONS ‘ .
Sulbyect: LTI TR 2 X . . ( REVIVED

§

PART Il-H LANDING DISTANOE {Cont.)

(2) Zzaneitiop (Cont.,)

and ¢ = VEo/30
sp = 067 x 391 x

but q = 1

———

2.
g Gy,

therafure Sp = 26,2 —LJ °L§ = S1gs
® | OLs Ongy + CLy,O0g

°Lg = 1.775 Crgy & 1.465
Opg = +2TH5 Cpgy = -2183

and Ep = 10.3 W/S
Sp ® 10,3 W/5s = 10.3 ﬁ’lﬁ%‘ = 455 f1, for 64,000 lba.

(3) Ground Run 11:

Aw-L)

Aggune that sufficient control exiets to hold the etalling
attitode down to & mpead af B5% of Vip.11 when the adrplane
watitlaa to & three vpoint sttitude., In other words the airplens
attitude 4is oheneging throughout the pronngd rusm,

Yout
- ol By oz I A1 (W=1)
g - ¥
. - D (@1,
ﬂ}! = e % C A_)‘
g

A YR e ey W 1D

Seeannry cE oW, et

"k A T 3 e Y A i T

Rt e a——. T T TS T+

a1 o et i o g <
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R ]
we (XO=220 | purpanwn EEUEERTINE P e |
e O March 19hg
N . PERFORMANGE CALCULATIUNS |t !
i :
| i .
! f
* |
PARY II=i  LANDING DISTANCE (Cont.) % |
{3) Groung FRug {0ont.) ;
!
,._\_i__x_,'[av - 1_ o (Gp - 0,4 ) 4uy f
£ [ dSgy 2 ;
8 ® = Wlg Y(aV) |
G AN+ 1[0 P SVE (Cp -4Cy ) . 1

B

If the attitude of the airplane chang2s integrate from Vg to Vy

(minlmum speed for sufficlent control to maintain stalling attitude) i
and from Vy to 0. ;

VM 0 :
sm ajds ‘/ (-.—-) + / (-—0—.) = AS&M + AS!";-{’; E
Vg Vi i
5 - '-L v 2 1 JffH * D - A L PR ¥ 4
How sinces v
1 - D
WOz oqs DLS where 9 = -é»/‘“‘s
oy = (.85) g
sC}
_/:\_53_52 - K Fl «01:; | 5 ~S T "
] Pg(,gb.e/‘-!!?;sr I (EE)E - "ffc:‘ﬁ) <+ L./ l
3
end for ASug, Vi = Vy = 80 T8 Vo = 0
Sot -
As, n = =L 1 0 ) i i
e 3 T e
5 2 x(on, ~Aor) | CRaY (600 ~ A iy ) 4 4 [
/ D .

’Ln

o AP T i e Bt g T
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_Mepes -‘20 flnl-“rA‘lﬂ'n 111 S l«jlﬂlﬂ'l;:'p By | Atpnoven

l
| ey 9 Mareh 1949
subjert: PmFmMTCECAL(}UL&TID ~3 A % BEVIARD

YART Il-H LANDIKG DISTARCE (Oont.)

(3 Oround Rup (Cont.)

+.3

Cre = 1775 Cr, = 1.025 A = 3
GI\’B - <2785 Op, = 1806
R-SWZ[-_?T% - (3 x 1.775Y)
ASS-H s - E 1 = ,pn 10?75 o
§ 32.2 x 002376 [ .2745 =(.3 z 1.775)[ L[f.zz!:.s - (3 x1.7150 4.3
1.775

Ao -~ X i [ .3

rd . p
8~ 32.0 x <002376 | 1800 ~(.5 2 1.025)] “L(vgci)?

1.775

Asg y = 50.6.% Fn[_._l%zJ - 50,5.%_%1 1.260

Aty o = 103.0 %In ["'?J ] 103.0 %—-{/n 1.203

An 1.260 = 20153 An 1.205 = 1850

§ = & | (50,6 x .251p) 4 (103.0 x .185OJ
- 30.77 /8
sg = P-T7 %’%no'?i = 1360 tt. for 64,000 Lba.

(b} Fotel Iending Pistence Cyex 30 Fi. Obeiscle

Gross Welght ibs,. BT SHER) 54000
Gllding Distause Tt. 33 335 35
Pransition ft. 313 3Bh e
Ground Run £, 935 LULZ 1360
Total Over 50 £, Tt, 1583 1866 150

Y |
e

e p— ] i et i e i i e ) R

L% = (.1 x 1.025)%.

]
}

O

——
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MODEL, W 1’30 Tlm-uuun 113 S CHFORYD hix 7 i’Ai-n HoM e by
| baee 9 Maren 1949
Sahiert < PERFORMANGE CALOULARIONS |
Anhjert s . I . . L . REVISED
%
|
§
E
PART II-M LANDING DISTANCE {Cont.) ;
i
(5) Effact of Hleverse Thruet on Tundirg Distrnce
The effect of reverse thirust on landing distonce g ¢o
reduce the ground run apprecisbly. TFrom data avellsble
on other airplenes with reversing provigions, it 1s
agtlinnted that tlie ground run will le reduced by nnprox-
imately 407, Gliding and transition distance will remain
the sams. The total landing diastence over a 50 ft. obstrele
with revevmed thruest is fabuloted belows
Groes Weight ibs. LLoon Lho0n 6unno0
Gl1ding Distance ft. 3315 3135 35
Transition Distance rt. n3 38l 55
Ground Run ft. 571 688 816
Total Over 50 ft. ft. 1019 1407 1606
L1
L e S e S LS S eI L e i e e _
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| PREFOWMANCE CALCULATIONG
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PART III H
PERFORMANGE CALQULATIONE - PACK OFF :
ALl ealeulations in this part of the report ars for the
airplans in the "Pack O€L" gonfiguration only.
i
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FART I1X~h

A,

o e BT e

THRUST HMORSKPOWAR AVAILABLE

The thrust horsepower available for the airplane in the "pack off"
sonfiguration ia exactly the samo as was computed irn sestion A of
Part II. Plots of thrust horsepowsr nvailable versus speed for
various altitudes epre prosented in figures 72 through TU for
nornal powsr and fispures 75 through 77 for wiliteary nower.

THRUST BORSEFOWFR REQUIRED
1. Genergl

The thrust horsepower required for the sirplane with the ®pack
off® is determined from the same relation as used for "pack onM:

THF, = V/375

where D is hased on & Cp corrected for "pack off® as explained
beiow.

Fipures J2 through 77 prosent plots of thrust horsepower raquired
versus spasd Tor the subject alrplane at various altitudes end
gross walpghts of 34,000, W4 ,000, and 54,000 lbs,

2, Drag Coafficlent - Clean Alrplane

The drag coefficient of the subject airplans in the "pack off*
configuration was determined by evaluating the changas from the
"nack on® configuration and adjusting the Ppack on" polar diagram
ag shown below: =

i Funslage Max, Cross Sectional Aree z2q. T't. 57.3
Fuselaze Langth R L.

. Fineness HAtio w 08B0 LjVa ! b 85 I

! geynoldu Number | B.T15 x 107
Smoo :

! Dg th 7 : rQ5-D°

i Rouphnees & Leakage (s, fumelosa) % wmouih ' tod

: Cp pger, (Pack OFf) - ; OB15

i o n o

i Ky {vack 02r) b/ mph~ 01152

' Ky (Pack On from Yard IXeBeD) 1b/ mphe! O3

;,A Ky {Fack On &0 Yask 6i¥) Th/rph = 4L

P Aan = WL K/ : LODE

4
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i g
‘
‘ PART 1II~B-2  ({Cont.) |
‘ This checks exactly with results of pagk-on and pack-off S
} 5 ft. wind tunnel teste. X
‘ Yhe artimited affant of cowl flana open in alimh ie atild 5
A% = «.0074% for elimb i
\
‘ 3. Drag of Uthor Ltenn : '
| |
a. Defleoted Flupe ! |
i !
The incremsnt in iree contributed by deflected wing flaye
when the sirvplane ie in ine "prok—ofi® condition de sxnctly f
the sucme as Lhay, presented in flgure 12 for the slrplane :
with the "pack-cn®. 1
b. Llanding Gear Extended i
i
!
The inorement in drag dus to extended landing gear lw: i
ACp = -0656 f
¢
! t
L4, fThrust Horsepower Reguired versus Speed : :
Thrust horsspower requirsu for the airplane in the "pack-off"
configuration was computed using the polar diagram of figure 11 ;
with a constant ACp s (=,0062) subtracted for removal of pack. ;
The method of ecnlenlation ls exnotly the seme ms that for which :
a sample ls ghown in Part l1I-B=-4, Results of thess computations t
are plotted in the fisures tabulated below for gross weights of
34,000, 44,000 and 54,000 1be, !
!
‘ Altltude Figure ’}
i
| Sea Level 72 ang 75 5
1500 [l i
+ e @
‘ 000 12 i
1 7300 13 /
| 17000 76
| 1800GH 13
| FZO0HD 77
i LR T
|
|
\
|
\
|
3 1
| ,
|
] i | it s e e s A i o £, e A Y A i
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_PERFORMANCE OALCULARIONS T P
PART I1]«C QLIMB &ARD CRILING CALCULATIONS

Maximuy rates of climb have bean computed for the
»ubject airplane with the pock off nt beoth normal
rated and military power at gross welghts of 31,000
L4 ,000 and 54,000 1bs, The method of caleulation is

the same ag that for the Ppack on® condition.

Maximum rate of climb versus rltitude for the groms
welghts listed above are presented in fleures T8 and
79 for normal and military nower, resnectively. Thege
rate of climb ourves were then integrated to set time
to ¢limb which is plotted in the zame fimurce,

Service ceiling is crossplotted egainst gross weight

in figure 80 for both normal and military power. Gombat
ceiling (500 ftfmin = military power) 1s presented in
figure 81,
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3 W ST T.OOTATIRS
Nuhjeet: . )’E‘;RFOR m “.b = 7:‘_“'““ L-J.L‘J;.:‘,b e L . ‘ RENISED

Iil-D MAXIMUM gpEnD AND CLIMB SP3ED CALCULATIONS

Maximum epeeds for the airplene in the "pack offt
oonfiguration ware ohtaxned from figures 72 through
11 at the intersections of the power required snd
available curves, 3Ipeads for maximuu rstes of climb
ware obtained from the same flgures in the course of
the rate of climb calculation. Maximum sneed and
best olimb speed versus altitude Are shown for grose
waipghts of 34,000 44,000 and 54,000 1ba, in fipure
82 for normal rated powor operation and in fismmre
g3 for military power operstion.
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i v 9 Kareh 1949

 _PERFURMANCE CALCULATIONS . o [ BEVISED

E. CRUISING GALCULATIONS
1. Cruising Power Reguired &nd Aveilable

Cruleing celoulations for the airplans with the pack off
are made at the standard altltude of 10,000 feet uning

the sames power and fuel consumption date ma was used with
pack on. The limiting BEP versus RPH curve of figure 3,
the SFC versus BHP curves of figure 35, and the THP, vearaue
spead curvea of figure 15 are, therefore, still applicable.
Oruieing power requlred wes computed using the high epaed
polar of figure 11 with the constant A Op for packeoff.
Cruieing power required and availeble at 10.000 fest with
the pack off are plotted versus mpeed in figure 8l,
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Subjecti—-........ L BAFURMANCH CALGULATIONS =

PART III-E (Cont.)

4
2. Miles per Pound Calculations

The miles per pound caloulations for the airplene in the
pack off condition are made in the sams Zannsr as wers thosme
with vack on, Niles per pound of fuel versus speed aa

based dirsctly on the manufacturer's SFC data for use in the
maximum range caloulation are shown in figure 85; the corrase
ponding plot as made by increasing the manufacturer's SPC by ;
15¢ for use in the combat ranges and radius problems is shown

in figure 86, |-

Figure 86 i{n then used to get the miles per pound at the speed
for 99% of best sgomomy @s required for the combat rangs and
radius prodlems and this data 1s plotied versus grosas weight
in fipgurs 87,

In like manner figure 88 is developed from ffgure 85 for use
in computing maxinmum range.
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 PENFORMAWOR CALGULATIORS

. e
PATROCRILD AMRORAPTE DIV EISION
OF FALHCHILE FNGENED & ARHKS A5 COHD DA ON
[ enerthrn ny AVERINED WY

g = =

HEVISED

PART IXX~E CRUISING CALCULATIONS {Cont.)
3. Qouwbab Iadiuvs of Action

S LTy - JEATINE = N T S

Combat radiue of action with the pack off 1s computed
in Ltho same arnner es was uaed with the pock on, by
integration of the mi/lb and hr/lb curves of figure &7.
These curves wvers preapered using 1,15 tlines the marnue-
facturer's SFC's und soceds for 99% of best economy.

Combat radius and fuei loed for combat redius with the
prek off cre plotted against take-0ff grose welght in
figure G0 while total tlme for combat redius ls shown
in Tfigure 91.
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HODEL XC-120 ]l FREFARED by | Cernrn by AVFROVES fiy

pare 9 March 1949
_ PEAFORMANCE CALCULATIONG

subjeets o HEVISED

e e s = e

FPART Il1-E CRUISING GALOULATIONS (Cont.}

h, Combst Bancs

&

&

are computed using the mi/1b and hr/lh of fusl curvas of
{igure 87 in the ssma mAnner aw whas done Tor the pask on,
Qombat range, with corresponding fuel and total time 4e
plotted against take-off gross weight for the prok of?

|

\

\

‘ Combat range and time for combat vangs with the paock off
condition 1n figure 92,

. : R - - A L . WL e
P S [P RS RS TRV VR S S ] = i [ty = 3 2 e e e i e e 57 il
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o TFATRCHILD ATKCRACT DIVIATGA A S
RETGRT N, _@}?}#016 OF FAIROILL Mo S ARET A 41 CORL DI iy l taks spPant sl 7
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MODEY, ?f‘i""'}?n PHEVARLED By ) | ek ey o Y I I TIN I3
{ | v 9 Maren 19%9

( subjeets - PENPORMARGY CALCULATIONS =~~~ o "m,m".”i HETIETRTS

PART I1]~£ CRUYSING QALCULATIONS (Conw.}

5., Merximum Renge

Maximum range and tlae for maximum range are plotted versus
tolemof? oross walght for the airplane with the pack off in
figure 93. Fuel loads are marked on these ocurves at 2000 1b,
fncrements, but there is no cargo perameter as there ie no
provision for cargo «ith the nack off. These range and flight
time curves were derived from the mi/lb end hra/ld curves of
fisure 8% which sres based directly on the mamifacturar'a SFO.
This derivation is parallel to that uwsed wlth the pack on and
again maxiomm range makes no allowance {or warsmup, teke-oif,
¢limd, head winds, or ressrve.
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) PART? IXI-F
; P. STALLING SPEEDS
( Maximum 14ift coefficlents uned for the calculation of
stalling speeds with the vack off are the same as thoes
{ used for tie pack on calculations as shown in fipgurs 50.
Stalling spceds are therafore the saue for e given groms
‘ welght whether the »eck 18 ¢n cr off, GStalling speeds
ars plotted versus gross welght in figure 9% for the gross
weight range ,0snible with the pack off, '
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REPORT NO R‘.D?*-DIL‘ OF 1 U REE R INGENE 2 ATV AN CORPGNA prox

MODEL, XC-120 PHPPARED WY . SIS NSl R I

!; AR (LY 403 Bi, )
H
( harg 0 Mtareh 109
PERFORUANCE AT CULATIONS |
I

subjeet:. REVISED

PART IXI-G

G. TAKE-QFF DISTANCE

Take-oft Aistance over a B0 ft. obstacle was calevlated for
the cirplane with the pack-0ff in the same manner as used for
the pack=on, Availandble thrust versus anirplane meed 1le «till
the stme ap that preasentad in fisure 52, Ground ron yne
determined for grose weights of 34,000, hWl4,000 and 54,000 lbe,
by integrating the curves of V/ah versus YV as shown in fizurs

96, fTransitlon diatsnce was rommuted by the integration of the

R/O vereus a, curves as shown in fi,ure 97. Theme curves ara

bauwed On the polar aiegram Tor the eirplane in the take-off
eonfipuration with the puck-off as plotted in figure 95. Bsecauae
the airplane ettains more than 50 ft, altitude during tresneition at
all poseible groes welghte with the pack~off, vertical and horizontal
distances ars plotted rgninst each gther in flgure 98 and the trans=-
1tion distence tuv 50 ft. altitude is read off this graph.

Ko Jet armisted toke=off calculztionm are made for the pack-off
configureation, Since,

1. Tha teke-off distances unamsisted for the sume gross welghts
pack—on and poek—0ff 2re 80 nearly the esms that g cood
estimnts ot the ertect of the Jets can be had from ths pack=
g calouintions,

2. At thess low gross walghts the take-off dletances either packe
off or poeokeon are alrendy s0 short as to make theo jet assiai
unnecesuary.

|Gronm Welpht . The, | 3hoCO | WhooO i sbooo |
Bround Hun ! L. %00 Tl i 120 |
Transition to 50 ft. ’ ¢, l me l 588 | ?IQ%
' |
{
Total Over 50 8. | fe. | 812 | 13 | 105k

Ground ran and total trke~off distrnce over a filyy Tont obetscle
aye ploticd versus rrocs walpht in figurves 99 snd 100,
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H. LAEDING DISTANGE

Landing dietence over & 50 v, vbsiacls was cOowpuied for
the airplane with the pack-off at gross welghts of 34,000,
44,000, and 54,000 1bs, by the seme wethod as was used for
the "peckeon® esnleculations. The effect of reverse thrunt
18 agaln eatizmated to be & redaction of HO% 1n the ground
run. On this bagls the landing distmances over a 50 ft.
obatsasle are tedbulated below and graphed ia figure 102
both with and without tios sffect of reverses thrumt., Al
calculations are based on the polar diagram of figure 101,

Total Landing Distance Uver 50 7t. Ubatacle

| 1 = wWithout Reverse Thrust
Gross Welght 1bs, - 71000 | W00 54000
Gliding Distance ft. | Tzus L aug 345
Trensition Distence ft. g i 320 193
| Ground Run re. 7% | as2 1168
| Totel Uver %0 ft. ft. . 1328 i617 11706
2 = With Reverse Thruet
Orogs Welgzht 1baY ' 3400y | B4DOD 54000
Gliding Diatance ft. | 35 35 | 345
Tranaition Distanca ft. looeng 1 320 | 193
Ground Run i, . H i 571 1 T01
Total Over 50 ft. ft. 034 | 1236 1439

Avwoen 4o e
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- OF FAIKCHILD ENGINE & AIRFLANE (GRPORATION ‘ rans[eser /770
o X0-120 | purranse oy cperEn ue T
-1 i hare O March 1945

subject:— . PERFCRMANCE GALCULATIONS . oo
PART 1V =

PERFPORMANCH CALCULATIONS - COMBINATION GONFIGURATIONS

All calculations in this part of the report are for redius
of action with pack-on for trip oul and pack-off for return
or vice versa,
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| PERFORMANCE CALCUTARIONS S (
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PART IV = {Gong.,)
SECTION A - (ENERAL

Because of its unigue deelgn, the XKU~120 is capable of
gome miaslons whlch are laposeible with other sirerafy,
Like »n treiler truck, the pack nnd carrler in combination
can perform the following combat radius of action probleme:
1. Pack and cnrgo out, drop pack and cargo, ne pack baok,
&.  No peck ocut, pick up pack snd cargo, peck and cargo

baok,

SESTION B « CRUISING CALQULATICNS

Computatiors for thess two problems sre mada in the sume
manner and conform 10 the some general definition as was
nsed in part I1=E=3 for tha pack-on miesione, In this

cnae, howevar, the mi./lb, and ir./1b. of figure 39 can only
be used for the pack-on segmen'. of the radius while the dnta
of Tieure B7 must be ured for e nack-off neguent,

Combat radlus ond total time rsrids for thease two problems
are shown in Cipures 103 thrv. 106,
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APFENDIX I -
PART I-A

A,  INTROTITOPION

It is the purpose of this Appendix to present additional
performance information necessary to substantiate the X0-12p ’
Standard Airovaft Characteristios Oharts in acoordance with |
the requirements of reference (App. I-1), ;

Twoc mets of characteristics charte have been prepared Yy
Yairchild Alrcraft for the X0-120 airplane, Refarence (App,I=2)
vas based on the estimsted fuel aampmoity of 2670 zzallons and sil
fuel consumptions wers 15% conservative. No substantiating 4
caloulations (based on ths original performance report of ¥hich "
this Appendix is a part) were presented, The revised character—
istics are based on an actual weighed airplane, the use of bladder
tanks with a caproity of 2798 gnllons, and a conservative fastor
of 5% es n aservice tolerance to allow for practicsl opsration.
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PART I-3 *

B. RERVCRMANOE SOMMARY

Performance as preaented herein is the same
(App. I=3).
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REPORE NO. RLO-01b
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e e———

MonEy, __KG=leD | ruwearmn ny o J CHFCRED 1Y } AUE RV ED MY
pare 9 Harch 1949
Subject:— . PERFORMANCE CALOVLATIONS . . . | wevisen 25 Sept, 1950
AYPESDIX 1 -
PART I«B
BOTES:

(1) Take=off pover

(2) Maximum power

(3) Hormal power

(4) Take-off and lauding diastunces are obtainable At sss Level ueing
normal tecshnique. For airport planning add 25% to distances shown.

{5) Detniled descriptions of the RADIUS & RANGE Missions are given below.

(6) Maximum cargo for 750 N. M3, radius.

(1) Yor radius if radius migsion is shown.

(8) Withous reverse thrust

CONDITIONS:

(a) Performance basin; estimated data.

(») In computing RADIUS & RANOE, specific fuel consumption:c havs besn
insrersed 5% to ellow for variations in fuel flow in service aireraft,

(s) Parformance im bamed on nowsra shown in rafarence (4).

BADIUS: Missions I & III

¥arm-up and take-off, olimd to 10,000 feet cruising aliitude mi norssl power,
cruise out at long range speeds, land and detach ca2rgo pack., Without re=
fueling, warm-up and take~off, climb to 10,000 ft. sliitude at normel power,
cruise back at long range speeds. Bangs fres allowvancss: 20 mimites at
normal power for warme-up and take-cffs, 5% initial fusl for endurénce and
larding reservs,

RANGE: Missionm XX, IV, VvV, & VI

Varm-up and takasoff, olimk 45 10,000 feet oruising altituds at normal
power. Crulse out at long range speeds (one way flight only). Bsnge free
allowances; 10 minutes at norml power for werm-up and take-uf{, 10% of
initial fusl for endurans. and landing ressrre.

HOTIOE: Range wmissdong II, IV & Vi The "Fack- 1s carrisd the entirs
distence and the performance figures ehown axa for the "Pack-On®
oonTiguration, Range mission VI ig "Pack-Off" all the way.

i
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CNEFORT SO »Blfﬁ)l--(_)}é Bt TR e v a Al : y . ; e
CMoner, I}i—li’o PRELARYE TY e X ;}('_f_l!:_l_‘!(}:p ny - ) s: RePROVEND 3y
DATE Q March ‘LS?M&?
subjects- . PERFORMANGE UALCULATIONS ) | wevisen 25 Sept, 1950
1:
APPENDIX I -
PART II-A

I1. OALOULATIONS
A. THRUST HORSEPQWER AVAILAFLY

All power available calcoulations ware made using the =ame msthodse
praviously presented in Part II-A of the bamls veport.

3. JHES? HORSEPOVER REQUTRED

All powsr reguired cnlculaticia were made using the ==
previcasly descrided in Part [I«B of the bapic repors.

O. GOLIMB AND CEILING CALOULATICES

The data of figures 22, 24, 78 & 79 of the basic report have heen
croas plotted against gross weight for use in the preparation of
reference (App. I~3). Flote of rate-of-climb vs gross weight,
norusl and military power, pack-off snd pack-on are piotted in
figures 107, 108, 109, snd 110, Yigure 111 iw & plot of time

to olimb at normal rated power pack~on 2t 10,000 £, for uze in
reference (App. I-3).

B
B

All other dats used in reference (App. I=3) oan be obtainsd from
the main dody of the report.

i 4

i e e s s s e —— o et et e S o e e g, e s v = ke e
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Subject: -

APPENDIX I -
PART II-D

D'

——

DERFOOMAEOR OATOUTATI

$yd % -

|
t
;‘ aare 9 Mareh 1949
f kevisen  2h Sept. 1950

MAXIMOM SPXED AND OLIMB SPRED

Maximum wpeeds are plotted versus groses weight, normal
and military powar, pack-off and pack-on, uaing the data
of figures 30, 31, 82 and 83 in figures 112 and 113 for
use in the preparation of refersnce (App. I=3).
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RECORY No. P10T=0i8

FaiR: ML

URVARUERE b

|_wonmes. XC=120 PREPAGE: BY 7 .
| subjects.—.. PERFORMANGE OALCUTAR? (.3
APPENDIX I -
PART I[I-B.i
B. O¥igL .
+ 1. Caaeri’
The orutelng «o. o R P T
vere baced direstly on the enmine mn. -, m vt specifiensian
datz. Reference (Aprn. i} . thia Anpersix wr- bassd oo
[ *~¥ioed orulsing requirements whick iucl*wd z 5% ineresce
in *he wesefactuveris SPO datm and o 8 c-ivod fuasl capasity
of 267> geilicws. ZKaferance (App. I=3) %% “wan yropared %o
meot the .o uiremants of reference (App. 7~.1 usfry 5% lrcreste
in manufactwesr’s 873 valuaes and bladder L3nss of 2798 milons
capacity.
2. Destermination of Limizs: e~ Take:Off Orosr Yeisw

Maximum take=off gross weizht ia the sreatest welsn ¢ which
satisfies all the criteria of re’arence (App. . 1)

(2) Oross weight ehall not exceed the Weight ¢f thn % -iieny
fully loaded with fuel and cargo capaaity fov whi~; DG R
and/or tankage is provided, with cargo densid+ 7'm sc
2% TO 1bs./cu. ft,

Weight Empty , lbs. 42,=06
Trapped Tuel & 011 2710
Craw 1600
Miscellaneous Equipment 2y
Full 011 i
Bagic Wt. = T.0,0.W. less fuel & cargo ,013
Full Fael (2798 aul.) 16,788
Mex. Cargo for 2930 Ca,F, @ 7o #/cu.ft, M
Total for this Limitstion 0L 1B

(b) Waximam tak~off gross weight for trice=off, taxi and
ground hansling.

TH,00! 1bs. with nose gear oritical

() Wing shall make good a flight limit load "Factor of at
lenst =.0&.

Gross weight varies with fusl load. With enough
fusl for #14sht, in all cases this will be greatar
then other limitsn sst herein.

i e T . eI o T R

i o e T e o m——

i

L
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ey Ko 10 ! ————— CARYD Big o bemaonrn we 7 Avrioy e by
paie 9 March lquq
Stihje CUERREIORMANCY CALOUTARIGHS . e Wy iskn 29 Sept, 19450

WU L £ -

PARY VYW
() Uareo wapporting eirnnitc ot 2% wake good sn Appilied lead
fvetnr of af laagd 200
g XO«120 cen suppiii 2 aonosatrated vahisle load
6" 0,000 1lbe., A&t a I} ;; Vinit loed factor.

(2} The wike=a?f ground run at sen level shall not excsed
000 £amd,
Frgw iigure 58 of the medn report, the take-sff groes
weight which would require an 8000 ft. grourd run ia
estimated to be approximately 95,000 1ba,
€) The raximum rptseofeclind at ses level and stendard atmo-

apharie conditions with normkl power shall not be less than
5G0 Tt/min,

From figare 307 the limiting gross weight for thim conditicn

i@ esbtimrted ¢ be in excess of B5,000 1bs.
D0 Whe carwlce ceiling with maximma power and one engine in-
v rative eliall not he leas than rpa level.

From fMgeore Oy the Mimiting gross weight for this cundition
pw whiowa So bg TO,TOd ive,

Y Las escar of eravlty will remaia withic the sxtabli{ghaed

3w dnrdoy fLisht,

e MIMEE e telte=off srowm waight (= therafore, TU,700 ibs. ab
vhioh grosa weieht wll of the sbovs requirements Ars satigfisd.

“awrlrewd Jométung cross welght 1o the greatest aross wslght st whish
thy adveesft safaaftes 311 the criteris of parmgraph 3.2.1.7.
v foraoens (App, 1e1),

(o) > 2207388 ahwll make #2004 awienign Yinit sinking speed
N Zand ower cacend with ona U3 "g? wing 11t meting for

e dmundag ogndftione of ANG-Hi,

s

G el saxiwo Iesding

P e L RN .- AN v L
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harr 9 Eexah Tu0

. o mEvInED &5 Sept. 1950

w
&

w)  The alrersft hag no provisions for inoreasing the 1uflight
groen Welphi nnd cennot excaeed the maximum take=oxi gross
weight.

Macimm Sake=off grpae welight = T0,700 1bha,

Fepa thewe conslderationa {t im spparent that the maximum
maliagy Wwelght will be inkted o 70,700 los.

3. (anzelax Power Teauispd end Ayajlable

fGrodwing newer remuired and available for the purpos=zs of thiws
Avwoeidinx are the sama 2o Lhoes fn the main report.

B, Feupiaed Yileg per Pound Talgalatioms

1.l) of ¢thile Appendis Usiag « iaier revislon
~ (a of the mr.n report {e vesd {n the preparation
of refe-ense (A1), I=3). A plot of RHP ve RPM ia given in
Fimien 1Y ohioh lw easmnttz2lly the mave aw figure 34 in the
maie body . the report nzsept for changes above 1800 BHP
(which ta =hova tv erlsing range in thim maction). A nlot
of Wi wo bt Prgr refsccnea (Arp. I=U) ts pressanted in f4gure
i, e coloelagion: for aauiical miles per pound of fuel
are ths wo = we for 4He m3in vaport, except that all caloulations

are in naviic=l anite & sumaple caleulation is shown balow
Yor » googn w¢jﬁwt of BN, 1b~, and nautical wiles per ib., |
of : x *ad va =ps"“ with BBF =nd gross Ysighd persmsisrs
for figurs 11, Pask=oTf data ie th9 sams ae the
mndn bnﬁw af tha yawrd chnwg 5F0Y3 sre incrsumed 5%,
| bR | P | SE0 A0 w LS ] Tknots i§° 23,/1b. of Fusl
b : . ! !
| i |
Lero0 | eEm | Lupes | fas gy | 085
| 1800 | 2175 | bRE N £ | 751 8995
| 1580 | 3575 | WG 1ug I L W .1089
P12ho | aTe 1 Bybi LIB8 CO135.T 172

The pL"l"” @f 3w v icRl mitiae pev s ogund of

figurs 11H ars fnived

sl Cuives GF
*1&9‘. Values

slomz bl : ~ tw Rrcordancs wiih

tha . ther o ge etwli he

tha ' 10Nn0NY see=fdg pre thang repd
TE 0 Tie, o Sgagpamd oz v vy poaud of Mial

ars L,
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mbiect:- . PERFQRMANCY CALGULATION® L | revisen 08 Sapt. 1950

ATPENDIX I -
PLAP I~k
Hr.flb. of fuel @ Neui, Hi./ib. or fuel -« Vinot g

The computations are shown bhelo¥ “pask=on®, Neutjesl wiles
per pound of fusl @t 99% best asconomy sre plotted against
gromss weilght in figures 11/ and LL% which form the Lawis
for the coubat ravys and combat radius problems of the
foilowing seation.

... kACK-ON ‘
| Grows Welght  Pest Ecounomy | ____9Y4% Best 2conomy
| LES. CE # 1k N. Ei/1b Vimots | hr/1000 I,
iA e e L. .

51

Lo 3Ty 154, 5 1.026
; L1172 -1160 b0 .805
74,000 .1006 | L0995 15%.0 I )

| |
Wk 000 f L6701 1655 l 125.5 1.32
i
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REPORT NO. E\lD["Ole l()}'lgé’lﬁ&ll.n l,{%:h‘ & AIRPLAN® “ORPORATION T S _E_\:‘ ! '“i'_ L’_‘_i{’__
MODEL X=120 | rexrarzn BY CHECKED BY e aeeroNey e
pati 9 Harsh 1949
Subjeet:— ... FERFORMANGCE CALCULATIONS .| revisen. 25 _Sept. 1950
APFPENDIX I =
PART IlwX-}

8isge reference (App. I=1) requires that fusl used inm
vars-up, take-=off, and climd should be accounted for in

21l range calculations, these items are compuied here for
pack-on, Pack-off couputations 8re made in the same ménner.

YarmelUp and Inke=Off

As per referonces (App. I«l) ten mimtes operation at normal
rated pover is allowed for warmeup and take-off,

Fuel = 8.7.0 x 1,05 x ¥o. of Engs, x BHP x 10/60 hrs.
= .72 x1.05 x 2 x 2650 x 1667

Tusl = 668 1lbs, for 19 min, operation

Qiisp

Tuel used in slimd to 10,000 ft. = SFC x 1.05 x No., of Bnge.
x BEP x T/C

and

Range in ciiwdb to 10,000 £% = 7/0 x Avg. Valimp in koots

Using the date of reference (App. I-4) and figures 22 and TE,
fuel need tnd rangs &re dowputed And plotted with time agminet
gross waight in figures 114§ packess and 120 pack-off,

L4

s MPRNEEIIT 7 i w BT R XL i T
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REVOLT S0, 1”;107‘—3)15 i.\,rl,'i;“:g l:_‘:.,, MLV A " '.(.:'ai AU M
_Mon. AWhamxpTEQQJfﬂﬂﬂﬁyljﬁ_ _— Clesenen we AcrovEn ws
paye O Mereh 1950
subjects . . PERFORUANCE CALCULATIONS _ . .. ... .. .| wevisen 29 3mpt. 1950

AFPERDIX I o
PART II-2-5

5.

Gombet Bsnge snd Badius of Action Gplowlations

ombat ranges and radius of action are computed in accordance
with reference (App. I=1) under these requiremsnts oil is
considered to be carried sll the way. Range and endurance
for any flight leg are therefore computed by the following
integratione sver the weight change due to fusl consumption
only!

»#~ Le.ding Gross Wt.
RANGE (¥aut. Mi,) (Raut. M{,/Xb of fuel)dy

~ Take=0ff Groes Welght less Clinb Fuel

e e \ Landing CGroes Welght
ENLURARCE {hours; = (hours/ib, of fuel)dw

-~ Paks=~Qff OGroas Waipght less Clird Fuel

Where nautiocal wiles per ponnd of fuel snd houre per 1000 1b,
of Tusl may be read from figurse 117 "packeon® and 118 "pack-
Orf“.

"he combnt radiums of astion Tormula 1wt

Allow 10 minutes operatisn at normal reated power for warm-up and
taki~off, olind o 10,000 f£t. at normal rated powsy £t apeed Tor
bost elish, eruiss ont at spead for 99% of beet econsmy, land

and detach carsn pack: allow 1N mimtes operntion at normal yated
power for wertup and take-off, elisb to 10,000 ft. at normsl
ratad vower at znsed for heet olimb . nruizae heale st emasd for
9% of beat sconomy, 5% of useable fuel 1s held in renerve nt

a1l times, all range data are 5% ccnservative (5% inoresse

in SFQYS), renge ie based on distance in cliwb and oruise.

Caleulmtion= for coumbet radiws =f action have bheen msde 8t varisue
grocs Weights, fusl, snd carps loads. 4 eample calsulation s
shown on the following page and sompiste resulim é7s plotted im
Fmure 121,

5

=

e Flight plen for gowhad vange is rhe eave aw for agmbet radivs
e El -
szoept that cergo 1s covrind the entire dletancs; ther= fe uy
= s - . 2 - 3 PP | =
i urloeding, oy irbe-off 1t nid-polint; end the apecitied

2 10% of the umeable fusl.

4]
3¢

o me
Proaedaing,

Fusl vsasvve

[

5 pevale asloulation for sorbs® ranse follgws thee for opmoat
.-"75 i £

- v s ey
roaddvie mne Phe Teosfbe e olobled 3600
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D 1 1 T
RObkY, ) FC=170 0 v REVITRTINT AR SR PR R B
Subject:- . PERFORMAHCE OGATOOLATTONE

APPENDIX I «
PARY 1ieE-5

BASIC MISSION
BADIUB OF ACTION

bt

1 e ow
| wivisen 25 3sph o 1550

|

9 Marah 1049

hra 31,336

Total tlwe

AV arngs wmeﬂ! o o En

_Teke-off gross welght 1bs {70,700 : o
Total fusl _ 1bs C13.bo7 '
el for ressrva Ibs ~  &70 | ! R
el namd in warn wp & take off 1be L 668 | :
Glimb gross weight  1bs R '
* fusl u%od in alimd out " 1bs | 70-g3§ [ :
“Hangs in oliwb odt i Bout mif ' ' f
e to olimd out hre 2(30 :
_urnsa weight At start of orules out 1be ﬁo 289 )
Fu.ol E.naumed fo: cmien out lbe | éjﬁo '
Average groms welght for orulss out 1us 66,109
Haut. E»’z./lb of fuel S b Y- )
Rangs in crulse out Yaut mi: 5 :
hre. /1000 1b. of fusl L LT ‘ ! ‘ "
Time $0 crulse out we D oy.g
Lending gross waight 1bs t 62,929 ,
Drap sargo b ‘12,680 | .
Take OIf grome weight for retuxn  Luw 45, iN} . T -
Fual for raturn ibm _ hg@ ;
Fuel used In warn up & take off ibe 668 | ’
0liuwh groses weipght 1hs Wl 4T .
Yuel used in olimd back 1ba » ‘51% _'
Hunge in cliud baek Naut mi 9.6 |
Time to0 climb dbeck hre .08
Grose walght 24 etart of orulse beck ldbs . 4y 163 :
Fuel tur oriise back 1la 39v32)
Average gromse weight for orules baak 1ba u2,172
Faub. Yi./1b. of fuel . .1886
Pu;nc.m in "T”lliﬂ“ hack Naut H'llA ?Rl
hrs. /1000 1b. of fusl IR
Tine to uruise baok e Cb.BAd
Togel vanga incluuin@, ol inh Yaut mi_i 1500.9 ;
iadive of acthion o Heuy 780N e 1 M__j
Light time nrs S 11,003
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; - Mo, XC-120 Irnnuﬂ:n By o erevey we (L AFPROVED BY
J pate 9 &Eroh 19’\:9
1‘ subject: - . PYRYCRMANOX CALOULATIONS. .. ... .. rEvisen 25 Bept. 1950
|
| APPERDIX I -
) PART Ilwdaf
? ' BAHGH Pachkwoff Pack-0n
| . - . Ferry Bange oo
| timke~ofl yoows welghb 0 ibs 150,885 oo |
| |_Total fuel ) 1be 16,758 l _
| ) os | T
[ Cargo us 0 2559“..,,..,»:
| Tasl for reserve LTI 15%9 m— é,% o
| Tuel used for warm up & tuke-off 1be | ggR | | 668 |
Clizb groms weight S LTI 55,651 o0z ]
BTy - S T T S R 1 1 SR
[ Bange in climb .. _Faut, =l 16 S DU AN
| Tise to clizb B LSS e A S L e
_Oroes waight st stert of oruiss  1be  [55,093 | . | 69.2€ I
[ Tuel fur orulse  Ibe  [1h.003 13,698 |
| Averagy gross welght for oruise ibs  Iygs192 | 2,50 L
Naut. Hi,/1b. of fuel o lare 1T s |
Range iz eruiss _ . Vaut, =t 2wy 0] aée0 i
Br,/1600 1b. of foel L 1.26% | 8 ‘_i o
Tine to oruima _ hre 17,718 n.k | o
Lunding gross welght 1be bi.290 | o1 554329 b F
Tetal yangs including olimb Naut. oil 2399 l 1645 T] ]
| !
Plight time - hra ,-.+.1-7.§27 i ] 1,6 | RS
| Total time hre o laTameb L f 1T I
) ( i
Averags bpesd kn L Vikh.5 142 ![ 'F
: l
| l | |
| i | |
| |
|
| ‘.
:
| !
| | |
| | g
1 | |
i |
\ . '
| | | |
| 4 i i
\ ‘ i ‘
» o
| i ! : ! ! f
o @
0 :3
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i pate 9 March 19l
APPEHDIX I -
PART Ii-F
7. STALLING SPESDY
Stalling speeds are the same as computed in Pari II.F
and IIi=F of the main report.
6. T4KE-QFF DISTANCE
The take-off distance computations in the main bdody of
the report are adequate forr Standard Aircruft Characteristice.
H, LANDING DISTANCE

Landing distances as computed in the main body of ths report
are adequate for the purpones of refersuce (App. 1-3),
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Csoney,  AG=1U0 | eneeawsn ny 0 OuesEn ny t ARFHOVED WY _
i hate 9 Merah 1949
subject— . PERFORMANGY CALQULATIONS .. .. . .. . .. . .. i rRevisen 25 Septo 19yp
APPRRDIX I =

PART II1 - REFERENOES

{1) Military Specification MIL-(C-5011, "Charte; Standard
Alrcraft Characteristice ond Performance, Pilleted
Aircraft", dated 27 July 1949,

(2) “Stendard Alrcraft Characteristics Charts® « X0=120
Alrplane, dated 1 March 1949,

(3) ¥Standard Adreraft Characteristice Charte® - XC-120
Airplane, dsted 25 Septembexr 1950,

(i) Frate & Wnitney Engine Specification B-7058-D, dated
3 Jamaary 1950,
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