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power coefficient

thrust coefficient

propulsive efficiency

speed-power coefficient

v/nD advenco-diemoter ratie

P rover of engine, foot-pownds per second

To = T - AD, effective thrust, pounds
total propeller thrust
incroaced dreg of body duwe to propeller nlipstrenm
propeller rotationszl speed, rovolutiona pexr second
propellor djemeter, feet
alr speed, feet per sccond
mase density of air, slugs per cubic feoot

[+) macs density ef alr at cea level (0.002378)
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helicay tip apeed of propeller
circular tip speed of ropeller
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The sea-level power ccefficient (f‘*p“ = 0.38) apriies to the take-off

enialya‘n. Tho chart indicates thet take-off power coefficlents
renging firom O. ).t may bte expected for militery applicaticna.
Jolidity annlyels. - The three mothods for improving the
thrust bty means ot incressing the llade wrea, (a) increccod mmber
T dlodes, (V) incroused dlaede width, and  (c) incressed ddamotcr,
will recult in coeontlially the reme offect, oxcept i 1bly for
Hfferencos in welghtas and mechenicel complicatlione, provided the
tip cpeed 1s the same.
L for computing tho thrunt wnd efficiency of propellers
nabers blados or having blades of diff'eront widthe
"ollowin atline:

P, Cp, p, nD.
Subocrint denoton mmber of ctenderd-width bledes.)

{(Subocript x denotes increasod mumbor of blzdes or
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cral velues of V/rD, P 1c recd ot o conatent. velue
p frem tho Cp chart.
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For msoveral values of V/nD, B 1is rond ot a conrtant
Cp from the Cp chart.

Cr. 1o rcad from tho Cp chort for the values of B3
md V/nD under (1).
Cp, = (D./ny) Cp,
By 1n recd from Cp curvos for acveral valuss of V/nD
end Cpx.
Grr is reed for corresponding voalves of V/nD nd ﬂx.
Tho following rlots may be congtructed:
(e) Cp ve. V/mD
(v) cr/or, ve. V/mD

e I e B |
(o) Op/0p m W (q e nD)

A /o~ V__ 5 Yl
“Ty/ “Px (nu\ iy w
In the ptosent oneldyels o threo-bledo propoller 1s campered
with o six~blade propello: which absorbs tho same power for tho
peek cfficioncy condition. The actual blade area 1s slightly
different, owing to the differenco in tlado interforence for the
two cazes.
D; = 0.75 D;, inatend of D¢ = 0.707 D,, which corrosponds

to conatunt wroea.

Dusl rotation.~ The method for compuring singlo- end dunl-
rotating propullers is the sure s thet for propelleres of different
ooliditice end so will not be repeated herc.

Two-apecd gearips. - The object of two-speed mropellor reduction
Frov: n morns for increcsing the propeller rotetional
bt ke-oft cnd clind. I the englno could b ror-
vded the nececnary meount, the recults would be the seme as thoso
aincd with two- d geurs. The emount that tho propeller epeed
1d Pe iocreosed * teku-off depends entirely upon the tip
spueda encountered.
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With all of the methodp ccmbined the 1donl efficiency cen be cloooly
yprouched, oven for extremely highly loaded jxopellers.

Az these methods are directod towrrd reducing the englo of
nttock of the dblades, with the excoption of duel rotetion, 1t
mey bo of interest to oxemino the oporating conditions. In

igure 26 ip a plot of P and a » tho verloun methods
indicated in figuren 21 end 24. It may to noted that es the
tlado anglo end argls of wttack ot 0.79R cve roducod ty ery
mothod, tho efficiency ot low speed 1n increcsed.

Trke~off computationn.- In cayputing tcko-off distences the
problem often arises of' determinlng tho characteristics of scmo
perticular propeller which has a difforent solidity or activity
fector from on - which test results wro evellahlos. As moot
methods tor computing tele->IT distances involve the static tlrust,
the problom is one of carracting tho static coeiiiclents for
difforences in wetivity fector.

A chert 1o presented in . figure 27 wheroln the static thrust
coofficient 18 plotted cgninst mmbor of bludos, which elso
rowecents a range ol ectivity tors for the ontiro propellor
on the apeumption thet thie sctivity factor verlen dlroctly oo the
naiber of bladus for & typicel present typo projcllor dsclgn.
Although this chiort was nct derived from tost dubta wheroin the
ectivity fector wap chenged by incroasing tho tlale width, the
rvelleble informaticn indicates that tho offects mro subctunticlly
the owro, 1rroepcctive of tho mcthod of chinglng tho activity
{actor.

There aro two methods of using tho chat, ono in which tho
velucs of static thrust ere used directly; end tho other, in
which the cwves cie ueod &p corroction fuctors for ctror test
ate.  Tho lattor method 1s rocamended tecauso tho relative thruat
1s probedly independent of moet of the propeller-design charactoristice,
such za sdrfoll coction, thickness, and pitch drtribution. This
mothod ¢f carrection censints simply of multiplying the known stetic
e efTicicnt ty tho retio of stetic thrust coefficients teken

Le chart carrespording to the differend activity foctors.

Similer cherte moy do constructed for differemt V/oD velues
ty making croes plots fram fisures 10, 11, and 12.

Ir tedles I tnd IX aro listed, for convenienco, the activity
¢ for & mrber of coamonly wsed Curties cmd Himilten Stenderd
propellers.




CONCLUTING RFMARKS

The problen of incrcesing tho take-off end climbing thruct
of highly loeded ropellers resclves itaself into providing meens
r reducing the angle of ettack of operation end eleo fer
eliminating the roteticnnl loasses in the slipstrecn. { tho
ho fullewing remavke
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TABLE II

Activity Factors of Hamilton Standsrd Propeller Blades
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