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Study of High Altdtude Land Search Plane
AsDoRe Report B~ U3

1. Introduct.iom

The purysse of this atudy is the approximate determination
of the dinensions and chnract.er:u tics of a Long ilange Search Land-

plane to the specification quoted below from VPB Memo Aer-E-1}-1DC

ef 21 larch 19L5:
"1+~ _ In acocordance with a giscusaion in the oifice
"of the m:-oe-t.or of Engineering on 17 ifarch 195, studies have
bun initiated by the Aviation Design Rascarch Jranch on the
generalized problem of a patrol landplanc design to make good
& search radius (on the Standard formila) of 1500 nautical
miles with 20% reserve fuel,

‘20 i'buo ltudiu wﬂl be based on three possible

power plat.o for coxmnd.cuo;the 'k’lasp Kajor (Rb36o), the

i B 1&, and the 20 1oo. It 4s rea.lized that other pmr

plants are possible and would have to be considered in any =

actual du:la. but for ths purpose of this study ﬂme are :

nfﬁc:l.omly upmentatin and the multa can be adjusted
tgr ‘other mtm. Af necescary.

-

L R ‘s assumed thst the range roquirenent is oo
: mt&tnryhtﬂmmbemtedotanyduign
based on reciprocating engines and therefore that such designs
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"must carry adequate defensive ararent, For the purposes
of this study t'he aruarnt of the PBLY-2 was chosen as
reasonably representative, The results of the study can be
adjusted for other gencrally simdlar armament conli urations
differing principally in weicht, A crew of 12 vas asswied

" . necessary to fly the airplane and operate this equipnent, ,

"o The gas turbine and jet designs will operate most
efficiently at high speeds, and it is reasonable to assume

- that they will require less armament and a smaller crow,
particularly since the flizht duration will be less. For
this study, a hypothetical Lx20 mm, tail turret vas assumed,

Y

AP R s s

‘ and a .cr_e' of 3. No other armanent was included,
"o Fo investigation of bomb load is included in the
|, etady, stnoe ranges will be shomn with zer bomb load, and
| o _anvrumblobodaloadrorqunlusecmbecarned(atan
b :,IL oquivalent sacrifice in ranve) without affecting the
‘? _ " Present stmd’ﬁ redio and cmm.catingqup.
r* mwnt with AN/APS-31 sesrch rader a8 assumed for estimating
wight. This figare can oasily be adjusted for weight

.
A Loty
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superchargers as to be able to cruise at high altitude. This
places all the desirns upon the same basis as far as armauent is
concerned. The problen is first investicated with a constant
oruising speéd of LOO wph. at 40,000 feet and then reviscd to
consider initiar speeds of 300, 325, 350 and 375 wh. for the R-1i360 [\
dui';na both with and without I-l0 auxiliary jcts, the same as used
“T in the@ Complete performance characteristics are not com-
puted due to the excessive amount of ‘hbor required for this work
on a total of 2l atrplanes considered. The Ferry iamges and Conbat
Radi{ are coqmud’,"hmver,. and tabulated, as well as the weights .
and dimensions, It is propoeed‘tha.t a complete cesign stud: be
undertaken at a later dste comcentrating thevorkmonoﬁeorm
‘ specific desirns that sppear to.bo of interest from this analysis,
It is believed that any of the designs that meet the cruising conditions.
-atho.ooomnnginnryutufactoqt&h-oftommmm
¢ Il Semery & Oonslustons. <
: ; A stdy 18 first made of the propeller problem, reslising
the difficulty af obtaintng good efficiencies st high liach nmbers.
Data from NoA.Cohe AsCiRe Fo. hl16 of February 194 is availabls,
mwmmmsrootmamm tunnel at a
“tunnel (u-mzht.) Much nusber ot 560, These test results show
thatmgoodrunlu. mm, mhobw.udwith special wide
m ?orthopummofthiamniaucwudwpropeum

ﬁ”ﬁ 3.1&.;. designs cah be obuund.

i 4 I... A .
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20% of ?Jo mumq_rml throughout the whole flight,

The choice of the wing section also is a critical problem,
particularly at thc relatively high 1ift coefficients incidetit to
flying at a dynamic pressurc of 100 lbe./sq. fte Studring all
available data it is decided thet the N.AlC.A. 2L00 series atrfoils
are a ~ood compromisce An analysis is then made with various wing
loadings, thicimess ratios and aspect ratios, making allovance for
the effect of these variables on wing weicht, to determine Fhe hest
conbination for cruisinz at L0O mph. ot 40,000 fcet, This analysis
indicated 1hat an aspect ratio of 10, a root thic'mess ratio of 15%
and a wing loading of L2 lvs./sq. ft. will cive he best resulis,
consistent with pr;;tical considerations,

After havin; decided upon the wing desicn, the cstimation
of the L/D ratios for the various desimms folloed from rather simple
epressions devaloped in the body of this rep.rt. After having
estimatod the sross weisht for each airplace and from that the
alldwahle fusl weight the combat radii are computed on the basis
of the following combat problems —

' thelinmmtoddn:ppabletmklﬂllbocan'iodin
Mﬁcient quantity to aceomplish 90% of the combat radius. Inis
fuel is not considered in the duign gross wi@t.

26 m oonbat radius is computed on the basis of carrying

2 P . r
9 - G000s . 6, COVERNINAIT FRIUTIES SIVISE
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3. A c.nstant speed of LOO mph. 1s used for the whole
£1i;ut, after exponditure of the i_tﬂal fuel,

Lo A distance equal to 507 of the combat radius is
assumed to be covered during a search operation and nonc of this 'L‘
distance is used as crodit to the radius of action.

S5« The fuel consumptions from mamufacturers clata for the
piston and turbine en;ines are increased 155 aud T8% respectivelye
{: | The resultinz weishts, dimensions, and cmuising nerformances
are c¢iven on the attached table for the serices of ‘aiml:.mes wich
cruise at the constant speed of 400 mpii. at 10,000 fecte

Study of this table shows the inferiority of the TG=1(0 .

tvrbo Jets for this prohleme It appears that nc prafctical nunber

of upits will cive a combat radius of 1509 nautical miles, The
ﬁn’oo—supez;chargod R=li360 engines are ncarly as poor for the
ori,,;'inal problen, but the moderate power loading at take-off
Andicatcs that sreater lowds may be carried, provided the cruising
- speed is reduced to obiain greater effective thrust and greater
L/Dtss There seems to bc nothing that can be cons to "bail out", H
the jets, however, since :bho chosen conditions are particularly
~ 4dsal for thiltypoot'pmrplm.
The outstanding suneriority of the 25.D propeller turbincs
is evident, It appears that both the TG-100 and the 25-D will meet
the combat problen for Al practical pwrposes but the adlitional
pover of the 25-D makes it the best engine for this problem by a
great margin, since mach more load can be carried per emgine at
tut 21 1bs. of fuel per bour additiomal,

e ——— | e—g )
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To determine whather or mot the R=}360 en; . nes can be used

with a less restrictive combat problem, four additional airplanes,
both with and without I-LO awdldar; jets werc studied. The
initial cruieir3 speeds (after expenditure of unprotected fuel)
ware decreasod pro:ressively from 375.t0 350, 325 and 300 mph.
: It was assumed that the flight takes place at constant ancle of sttack
P instead of constant speed. The following table summrizes the re-
sdlts frem this studye .

Engins Type k R-l360 Tuwrhe L BR-4360 Turbo L I-440
% |mumav. 3 3 2 0 W o 3 30
] ‘Cruise
o .
’4. 5600 306750 117900 2REAOD $5600 - 106750 117900 12600
iy - - - == --lpm.o»asnm 91850 SALTD
m.m J |
- - ee e 165” 2505 275%0 |
w:'.'-a“ - .= a- ,--mxtso o 2600 ;“
Aeatt® 2235 Mo 3o LS NS M 3o LS |
Spenft..  US 15 I MBS 1S I 208 *
Paxyy Rmge, ;
nt.mmo 55 Sé0 - Do e N0 BO e ’/
“"“"%‘ ¥ oW om M M B ;W
lnnx.?. i :
. 468 z
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: Study of thié table indicates that a 1500 mile combat

radius can be obtained with the R4J60 engines without the I-LO .
mxxili'arlu..butﬂbnldding Jets, their weight subtracted from

the fual load available decreases the redius to an unacceptable

"valus. ‘If a low radius should be aceeptable itcppemthata
'-nlhrfutercrﬂd.ng ad.rplmerﬂlbouorn utisfactoryfrcmmry
'm.'dththemcpuauoftqcpeed. It is questionable that an-
additienal 15 mph. in Vmax at 10,000 feet is sufficient te recomsend the
- larger and heavier airplane,
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The conclusions that may be drawvn from this stud: are: -

l.

2.

N

he

Se

Ge

Té

The on];,' cngmesthat, to all practical purposes, will nect

tho basic problen of a combat radius of 1000 nautical miles

at 40,000 feet at a constant speed of 40O mph, are the tw
propeller turbines, The performance of the ioatinghouse 25-D

ouz provlem :'s very favorable “or the turho jets this

enine t;pe is unsatisfactory as the primary power plant.

The cruising speed of LOO mph. is too fast for turbo-suner-
ch&.rged R=4360 eneine;.

The basic problea can Ve met with Ik R~L360 en:ines if the
i.;titial cruising speed (alter oxpenditure of wiprotected
droppable fuel) is reduced to 350 mph. instcad of yoo mphe

The use of awdliary jets as in the XPLi1 r;zduces the maximum

attainable combat radius by 373 nautical ‘miles.

If a reduced combat radius of apprcximately 1200 nautizal miles
is satisfactory either of two dedigns may be accepted; a smaller R-4360

" airplane weiching 96,500 1bs, without jeis giving an average cruising

speed of 359 mph. and & top speed of about LS50 mph., or a larzer
one, with jets, weighing 117.900 lbs, which gives an average
oruising speed of 315 mph. and a top speed of about L6S'mph, .
The use of auxiliary jets for flight at 40000 .t;e_t ig an expedient

“of doubtful value due to the low net thrust at this altitude,

The greater airplans weight (21,400 1bs.) for a lirdted combat
radius, decrease in average cruising speed (Ll mph) and increase’
in power plant cammlications must be balanced against a nrobable
ain of about 15 mphe ih high speed at 10,000 feet,

833053 v, 5. GOVEANEMENT PRINTING 8FF CE
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Since the airplane that will result from this study
prebably must be sonsidered a post war developaent it is recommend-
ﬁ,dfhl.'tc- ,'

1, A detail design study by this Branch wsing propeller
: | turbines be Layed oute
» | 2 r:;umhpmwuguuunpmmrmm
as the basic power plant to the exclusion of all -
other types. v
' '_ . 3+ In case an airplans is necessary for this war, the |
s design be predissted entirely wpon the use of
), propeller tarbines and intertn installations of the

B-4360 $mbe with or without jets, be made pending
the completion of the turbine development,

t

’ ) . i , " . LI
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III.

Study of lonz Range Search Planes with

% SR Three Engine Types
W'or methods,

A-mu_-.r_-

!i.rloe tvo of the onc,im types considered will rcquire

"pmpqiora and since it is desirnd to cruise at as high a speed ,

., a8 plilible at hi:h altitude the problem of propeller cfficiency

becm a matter of first concern. ut.u'bmg out with the most scvere
odndi.)ion-tlmt ol cruising at })0,000 ft. at LOO iph. vhere the {light

" Mach.giwmber is 460l and the relative air demsity is +2LLT we can ses

Mﬁechl consideration frust be civen to the propeller, particularly

 for iwmmrged R-4360 engine delivering lS'OOB.Hp at 60%

nprll.'i. rated powera ,
“i¥ortwately, the N.A.Cids has investigated this problea very

2‘}

'leinthcﬂfoothigh tpeedﬂindt.umolmdhasreportod

thti‘uﬂta in A.CeRe Nou LBIS af Fedroary 19hke Although the
molleu'a nwestigltod were of a vpocial 'ida blade dosi@ uth an
Wty facor of 135 per bladé and NoAdCohs 16 serics airrom the
mona that are reached are 'r?r,, favorable to obtdn:ug 0=
m propeller nffiohnctu. Partunately one tost was run lt &
n.iutmohm-berof «60 Which very olossly appraximates the
um cmi.i.m, conditions,

. Altbo the prepeller teated had but two blades,eorrections
mmmmmrmwmému "A{rgcrew Per-
fopme Caloulations® Report R-83 of 10 September 1911, nuu

¢ 30088 U, 5. COVERRNENT PRINTING OPPICS
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| Bata are assumed to apply to this prodlem and are repeated here
in the followin: table.

Table I
At values of V/uD@2 6LADES

No. of Blades fne Cp/op,
2 1.00 1,00

3 99 1,398

2 096. 10835

096 ! 2.60'

For the N, A. C. A, 4=030-045 2-blade prop. the following values
are read from the abmA. C. Re Figure 5f,

PN
-

2 Hade - 1=038-0L5 ~Propeller at M - 60

N LMy (Vd)ym (Cp) qm 7® e
YE ook 22 a2 .87 1,5°
% ;l N 9 2q75 173 «915 500
M o83 3% . . 9% 550
A g 4 B o766 3095 337 ) "1 60°
\.ﬂ From these data ahd the corrections of Tabls I,curves are cal-
r f%",;’hi . culated for 2, 3!3-& 6 blade propellers and plotted on figure 1
E f;  for'wse 15 estinating thé orvising prepeller efficiencies that
; RIS ean be sbtained with the various powsr plants.
B S.£.C 2 428 #/BBp/hre at 1820 R.P.), & 1500 B.Hp.

3000 B.Eps at ses level ~ T.0s @ 2700 R.P.lL

3000 B.Hip. at h0,000 = MEY @ 2900 R.P., <
1500 Blips: at 40,000 - Cruising & 1820 R.P.X.
Gear R&ﬁ“ « 0381 and (425,
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A

, &t a diameter of 21.05 and 20,1 Teet respectively. The six

Choosing & series of propeller diameters and computing p
and V/aD for the cruising condition allows the resultin; walues

%o be plotted on figure 1. It sppears that the best cruising

: propeller will be either one of three or of four blades with the

#3681 gear ratdo, ‘_These designs will give efficiencies of .886

7 ylades will give ,883 at a @ismeter of 13,15 feet: It is probable

a

;'3 that better high speed perfoxunoo will be obtained with the 18

%‘9‘

""_5 Zoot 6-blade due to lower tip speed, altho some ucrifico in range
: '1111 result due to probable greater propeller weizht. The final

;‘choico is largely a matter of judgement but 1t appears that,
ninco the oruuing oondition is the most important, the 21 foat
3 blade should be used. The cruising efficienc; is thcn 2886,

4
o,
v

i

e £ET © Naxe contin_w power (Jot Th.g 164 1bs,

i | ; Bi-ffdﬁmm. (Pmp RePols 3 1115 :
(i fj ; : Fyel oons. 5024/hr. '

chuﬁnthpmo"umdforﬂnl-b&mdplotungq'
cn.'/btoraumcozcl.tuuﬁmrolitui-adatdy
lppurﬁt‘th-t_thtﬁ.l’.& u_gutoomchonthhmgimupn-
mmmm"mmuMmme.
‘tothatrorthnn-witmlbwtobuﬂdamthrm
of gears, HﬂlehMﬂchﬂnmm
plotmmwmmumught.mummunu
lmwomntbwefMCrﬁdmyuinthccmd
thom&. I the gear ratlo uwboomz'od‘n are. perfectly

-

T SEBNEB U 6. GOVISNRESY FRINNIRG GOIER
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7 flexible (supposedl;) as to the choice that is made, sc that we
/
can make the ufficlenc, of a 3-blader oqual to .086 at a V/nd of

2.15 and a Cp of 206, The diameter will then be 162 feet at
( 900 RuPuils .
36 'u"estin;’,house 25.D SJlp m 956 B.lip,

. - 1008 ram elficiency Jet Th. = 120,2 .i‘os.
Prope itePelle = —=e-
fue. Conse = 523 1lbs/hr

Since the 7ear ratio is not '.et declded for this enzine 1t ma:

be chosen so as to use a 3=-blade prop. th> same &s the other iwo

encines. At cp = 4206 and V/nd = 2,15 the resililn; diameter is

) 10475 ft. at 0% R.7.l, This propeller likeiwse ives [max =

+886 at cruising speeds ‘

It is realized that much additional stud; 18 needed to work
éut the best compromise propellers for each en;'ne considaring

’ hi;h speed, climb and take-o7f but that must be done later in

.y

; the esi_ n stage, ~At least this anal;sis has shovm that very
i ] good cruaisin: efficiencies can be obtained, neglecting all other
éonaidorationl. '

' B. Desim of n:

WT TR TIE T
-

k Since the fli:ht lach number is +60L some stud: must be -iven
to compressibility phenomena !nfore decidiny upon the airfoil
section and .the thicimess ratio to be camplosed. Since the value

* X of "q®, the d namic pres?ure at LOO mph at 40,000 feet is but
) 100,1 155/042 the wing loading 4s also an important considerations

SI3008 . 5. SOVLARGENT PRINTING OF7ICK ‘;‘*
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A high '!ondiu increascs the cruising 1ift coefficient
(01 = (W/5)/ 200.1) and thereby reduces the airfoil critical
Jach nmber, ' :

NeA.CoA,_ Roport A.C.R. Mo, 15C05) af March. 1945 gives data om
the critical Mach mumbers of a large nmber of airfoils of thickness
retios of 12%, 15% 105, 215 and 2i%, all plotted against low
speed 147¢ coefficient, Since the low drag 66-000 type are not at
present recommended by the ¥.A.C.A. these sections are eliminated
st once, leaving the 2400, L0O, 23000, 63-000, 61000 end 65-000 -
typess The 23,000 sections wre eliminated quickly, since evan at
128 thickness ratio the critiesl Mach mmber will be .500 at o
wing loading of 30 lbs./sq. ft. Asguming that the leading wi)l
umwlu./q.\mmmmwmmw,u.
.mtcw.muntmummm.m
soctions, Some of the Jowdrag sections are very slightly superier

- mmwumm ~ Considerations of surfsoce

mhhmwmawsordcom
wmﬂmﬁmm‘ofwnmumumt
thayﬂluhﬂ];bmﬁmammﬁmlhﬂp.
mmnmmmmmmuum

oase, m.mmmmmnmw,m
othmitmnulnﬁ.mhhmbmymuﬂu,h )
order to reglize their law valves. If the surface conditions are
such a8 to precluds such 4 grestertent of laminar 7low, and the

S0 @, 6. SOVSRRMENT FEIETINS GPVIES
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Ssineition moves forward, the dreg coefficlent incresses
'-“I.y The normal section like the 21,00 series, on the other
'hp.mnryutmmwmhummmmor
_tﬁ_lmﬁmhmhthtthh-nmthnrym. The

result is that this type of section 48 much less sensitive and
M utth increase in drag with practical surface oonditims.
Itudocmodtomﬂnwm»mummmmronu-
ing the reasoning above, .

~ In order to find the best wing loading, aspect satic and rest °

thigknus ratio,an ‘extensive mumtionmmd.dmgﬂa
wm&-

9

(1) A saries of wing loadings, w o 30, b0, 50 wnd 60 1b/ee2
were choses,
“”(2) Am«mm.mm.xsx.wsmm
T e e
* (3). The aspect ra‘ios were 6, 8 and 10,
” (k) Zetimstes ware mads of the L/D's of the wing and tail for
: wmmmmmonmdmn-
mmwdmz,amrhamgdmmmu,,m
L. C. R. 15005, .
(5) The preduct of the wing I/D and the thrust of axy cne
' eagine gives the weight that can be carried. |
(6) nﬁmmm,mtmmm%mmpu
mmmm-mmqrmm.mt,mg

multiplied by a factor to represent 'dght of othar

4

s

SI0NIS . 5. COUIIERONY FRIETIOS GOPRS




o - D o - -

MANDBICLE 7 WD P TG ;o yom pevadr
(EANRET ¥ EBRIN C ATOAT MO SE e




NAVAER-15S6 B

BUREAU OF AERONAUTICS oATE .

NAVY DEPARTMENT ’ ol 8=
PREPARED BY . WASHINGTON, B. C. PAGE

CHECKED BY . ISSUED Y __ - - REPORT No. ... _ . —

!

structural items.
{71) The differemce between the weight givem in (5) and the
p ’ mw h.(b) becomes an index for range. A naxi-
mm vilne of this difference is desired,

Flotting the yesnlts cvtained i (7) sbove om fizure 3 gived am

,mmtygmammmmmmmm It

w.r@&mwrmwuulmmm,

n_mt'mn-d-h—nmn.smmt,mpmmgunl

may semh, the 12% thickness vatio gives the best index and, taird,
e, ﬂnﬁ-zlm.:-ammumwmhsiu.msq.rt. At .
| aqutrﬂ.tm,mmuomzz,upamu-rsu
uau-;wgatksnn./-q ft. the ratio of span to roet
mu% This i mech highar than any wing that has yet
h—m!u.ﬁmnmn,wumhumm
; m“—mm On the other hand,
“ﬂwrw&ﬁ-mﬂ-muwm
“NNMhHMmﬂ-um Since this.
F_irn--oibmmnwm m,m
hh*“"?""‘“m“l&h&ﬁ.-ﬂm

C. Hwkimstion of Netshte

- In the previous caloulatiom as well as in the work to
fellew the wing wedsht is estimated to be given by:

o

-~ ®
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v 2 0033 (3) Mopl/G ipd Q)

ultimate load factor e SeT
so that at aspect ratio s 10, W = 42, t/c = .15,

and taper ratio 3:1,

W x +01195 Hl.zs

Fuselage, tail, landing ;ear and nacelless
dnalysis of many airplanes of the type bein; studied has
given an empirical expression for the meight of structural items,

(2)

2,

other than the win;, which 1s su.  iciently accurate for this
study, A coefficient is defined: -

Kz _F iy (3)
P ®
Ig= 1.30 3 &%

For the R-4360 engine the mean value for K, of 1,30 is assmed,
due to the large and heavy nacelles. Intheturbinedesi@.nx.
htikuuwwetonl;ermeihmdforthejotuh‘z_@_
dvumlmmgwwme with these designc. There-

fore
R360 W2 .m95 WD 41,30 (Vip ¢ Ve $ W)
=100 Wy 0195 WD 4 1,28 (Wp 4 Ve 4 Wa)
WEST,-25D W (00195 WheD 41,28 (Wp 4 ve W) (L)
M0 W .auss v 4 1,26 (Wp 4 Ve 4 W)
Plant Growp, Wp.
. ¥ = noe of engines,

m 360
' Engines as installed - L3S,
*  acosssaries - LIS,

3404 N
1300 ¥

sane LS. COVEBREENT PRINTINS OPPICE
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Engines controle - LBS, 10m
Propaller (211 Di = 3 blade) - 155, 1160
Starting systes - 1bs. 120 N
Lubricating system - 1bse <01 V£
Fuel system - np. (Wf = Vite of fuel) _ 155 Wf
GLLLN $.165 Vif
_(b) .10-100 ~ Turbins, _ |
Engines as installad (starter) incl, | ‘19601!,'
| Tail Pipes - . I8 N
Engine comtrols _ -
) W(M&-BMS) 650 N
Fuel and oil systen ' .158 %if
J 'I-. Totak. 27108 4,158 %f
%5 .. Ingines an installed (imalestarter) Ibs,
r Engine wam:m in above Ibs, 100 ¥
Engine cﬂlmh- 1bs, ) S5 N
Propeller = (16:75% = 3 blades) 700 ¥
: Puel and of) systew | 158 ut
! m ' | 2500 3,158 ¥
(d) 710-180 = Jet .
Engines as irstalled - (incl, starter) .
\ ' = lbs, 2294 ¥
l Tall pipes , : kS N
Engine controls ':‘ . b5 N ‘
L S S ——
i e - _
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Fuel and oil system 158 N

o

e

‘.

LI Total
e Fﬂaquuipmf.Grdup-(omntoall
. cp@mo). -

2334N $158

Instruments - lbe, 190
Surface controls - lbe, 800
Hydraulie system - 1bs, 370 -
Elecirical s;sten - lbs, 1700
Commmicating " . 1pg, 110
Armament Prov, (inel, protection) 1800
" Furnishings _10_5_0
Total - 1bs, 7050
S Useful Joad, . -
Crew (3) - 1bs, | 600
Fuel vt
Arnament 1360
Equipment - 420
011 (B-4360) 066 it
. 011 (turbines & Jot) < lbs, \___SoON
Total 24360 2300 4 1066 v
rch:l. 170-180, m-:wo,as.n - 2380 ¢ 50N ¢ we
6. fiross '»7@' t .

(a) From Voight analysis °

Sa38a  u. 5. covEANmEHT PRivTING wpice
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(1) R-4360 ’
W = 01195 W2 § 12,250 4 79500 4 1.60 %f
(2) 16100 ,.
¥ g o01195 W12 § 12,320 4 3LTON ¢ 1.L82 T
(3) 25D | |
W =.01195 25 + 12,320 4 LO35N 4 1.482 Wr 2
(1) 0180 |

(b}

W 2 J01195 Whed5 + 12,320 $ 3050N ¢ 1.L46 Yt

Tron allowable continuous power,

The gross:Welzht can also be found from the maximm contimuous .

power that can be taken from each engine, the propeller

(1)

(2)

-efficiency and the L/D at the design conditions.

R-4i360

Nornal cruising powds 1500 B,Hp,

Propeller efficiency .86

Thrust - 1b8e 1500 x 375 x 4886 = 1242 1be,

Tal22 ¥ (1)

7200

Normal cruising power - shaft 820 B.Hp,
AR Jet thrust 1;'4 lbe, -

Propellsr efficiency | 883

Thmt'- lbs, 820 x 3!2 X +883 4+ 16,4 = ! 8’.&3 1bs,

¥ 5 813 N (L)

Sshes 6. 5, SOVEDARRNT FOINTING GPPISS
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(3) 25-D.
Nommal cruising power - shaft 986 BHpe
" " jet thrust © 712042 1ve,
Propeller sffici;ncf -883
Thrast 1bs. 862 x 375 x o803 - 105.5 = 967 lbs,
Va7 W (LD ) .
(4) To-180 ) - ‘
Cruising thrust '-; 1bs. (1007 ram) . 950

W = 950 N (L/D) ,
“Thus m have two seis of eduati:ons for gross we.ight which can be
solved similtanecuslyat engine mumbers of 2, I, G and 8 alter the
L/ is deteruined from urod:m.nic drag analysis as -iven below,

’

Ds Estimation of Ratio.

The draz of an airplane may be expressed to a ood degree

of acouracy ass -

Drag = (RSO (op, #0p, ) 512 4 1208 (€ Juv*

There ¢ g relative dansity s +2LL7 @ 40,000" -
cnop = parasite drag cooffiolent - fuselage, nacelles etc,

i bk

GD% = p:forila drag coofficient of wing and tail surfaces.

f , S - wing ares - 18

f’ ' v :'nlocitfr of flight -a,p.h.

. Ve oweight - lbs,

E b  zwing span .

%? e : aspect ratiooficlency factor )

\
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w = wing loading - 1bs./ft2 = L2#/1t2
Substituting .
¢ 8 - ‘/I’
ﬁ - koo RePolle

' © ., oz e2WT
) b._-hos o since aspect ratio = 10.
) w
: ‘. or ,
' D = 100 ' +000318
Dz 1002 (op # cn,'>. + 0003100

w

(8)

'D:anefor;, 1t beoomes nocun'.ry to estimate the value of "e"
® & . and the two drag coefficients, oy, & O, Boto the ratio,
D/L or L/D, can be caiputed,

) Effic fachor .
; cclculatim:mdnpmiouﬂybythilbrmchtoraﬂng
.'- ’ : of aspectaiio 10, taper ratio 2}1'1, ratio of span to thickness of
- 35 using the LU0 series sections -ave 2 value of ¢ of o785, The
.hi{;hertlporution!ndinthiast\nymdthomrootthicm
; | Iilltcndto’m.thiaulue slightly, It is ostimated that a
nlunfor"o"of.ﬂlmboo'btdmd. .
; | - (2) !_13 Drag Coefficient.

- ' ,mzmmmuymeaam&a"rorm
lating the profife dreg goefficient of any airfoil section, a;.- any
B Reynolds mumber and with eny t7pe of surface conditions but without
& ' | § .' effect of cqrﬁalw.ity. Asguming that the mean wing ch;rd will

L

. - 4 SRS 9. 5. SOVEBNNENT PRINTINS SPPNCE
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be about 15 feet zives a Reymolds mumber of 17.3 x 105 at 40,000
£t. snd 40O mepehe : , |
At this &, No the 2415 and 212 airfoils with avera:e Zood
smooth surface conditions, such as should be ¢ 'talned by careful
riveting on a heavy skin and reasonable surface Jinish,~ive the
| followings - '
9| nootzms-cnog.obnomﬁmmmmgcoeff. |
Tip 2112 - cDo = 00700 ud.n. profile drag coeff,
eighted Average cDo = +00752
m value is that which wuld be measured in a low speed
strean and it must be corrected for compressibility effects,
. ; LbronhlS@cL..hé is 615
: lor of 2112 € Cp w k2 u.636-
, Y of Flight = 4604
. . : It will be assumcd that the weighted averagze critical .ach
| number will determine the drag increase due to comprossibility,
Average lior = (615 x 3 ¢ 4636)/ = 46203

] Wftor = _%! = «97h

- From Fig, 1, ch/c”'m = 1116
' Therefore cDo — +00752 x 1,118 e .008!._1

1
-
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(3) a12 Profle Drag Coottctant

Since the tail will be much thimner than the winc it is

ssswmed that the critical lMach number will be that of the 0012
mtmwthatthe%mtulbe <0065,
Wigr = % g o005 -
°D¢/°D°,° z 100
Onouil=.32..90650x1.01h::_0_@_.9;§
(L) Total surface drag coe{ficient '’
Cp,, = +0098 + L0081 2 01039
(5) Fuselage Drag '

‘It is assuned that the fuselage drag coefficient can

L4

be expressed ass -

For the P2V-1, C = 40040l )

) Inol, rcar turret only

In the ﬂau-l. C=e001 )

The larger valus will be used in this study and since it
1s anticipated that the fineness ratio will be quite large the
cfitical Mach mumber ¥ill also be reate Therefor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>