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PROPELLER TCING RESEARCH
James Selma or Carr B. Neel Jr.

The formation of ice on airplane propellers has several undesimble
offects. Of primary concetn is the loss in propeller thrust caused by
ice on the propeller blades. A second undesirable result is the vibretion
prodlem encountered vhen ice formatioms are thrown off one blade and
not off the others, as shown here: (fig.12(a)).

The psychological effect on passengers of large seotioms of ice
from the blades etriking the fuselage is mot to be ignored, nor can the
poseibility of puncturing pressure cabims.

As part of o comprehemsive investigation of siroraft feing, this
laboratory has conducted tests to determine the effects of ice mceretioms
on gropeller performance, amd the electrical heating requirements for
ice prevention., The tests were comducted in flight during the last
two winters with & Curtise Wright C-46 eirglane, which is on display
in the large hangar,

In comsilering the effects on propeller performance, it is of
interest to mote that the maxiwmm values of thrust loss recorded this
winter 414 not exceed 10 percent, and for the most part vere below 5
percent. An example of an scoretion producing an appreciable thrust
loes 1 shown om this ohart (fig. 12(f)).

The step in the fomation here vas ceused vhen a primry ice
formation broke off down to this point and a second ascretion duilt
over the first. This formation produced = reduction in thrust of
lomt,umm(n&‘n(;)),mhm.m“
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recordings vere less tham 10 percent and 38 percent were less than 5
pervent, In only a fev instances were losses greater than 10 percemt
chserved. The maximm thrust loss value recorded was 19 percent. It
should be noted, however, that although most of the foing emcountered
produced losses less tham 10 percent which, at times, could be tolemted,
thrust losses should be maintained to lese them five pervent, from the
m#mlgi!ﬂﬂopmtiﬂ-
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to freesing, which in the past have comstituted the majority of aixline
travel in the United States, thrust losses in exvess of 10 percent would
be rare even with mo protection. With the imstallation of elevtrical
heating shoes of this type (on dlades) to the 50 or 60 percent radius
station, as shown on this chart (fig.22(h)).

The losses probably could be maintained to s value less than 5
percent, In the case of high altitude tramsport operations which
now confromt the airlines, and in preotically all cperetions in the
Arotio vegion, temperature below 15°F would be the rule and ice scoretions
extending to the blade tipe could be amticipated. Taie would not
necessarily entail an increased power supply for propeller protection,
but posedbly enly e redistribution and intemsiffcation of the heating,
ss shown here, since the aceretions temd to be limited to the leading
edge and usvally do not oover as lamge & percentage of the blade chaxd
as in the case of higher temperature feing. For airplanes vhich might
be ealled upon to operate under all flight conditions a composite shoe
for which the pllot can select one or the other of two heated regloms,
is indicated. |
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Heating of propeliers at the present time is ususlly. accomplished
by eleotrically heated shoes of the type mounted om those blades. The
mmwmwumwnmms-
sementoed between o lagers. of wibber. The metal strips wore imstalled
at this laberatory to yrotect the shose from sbresion.
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Figure 12.—

(a) General view.
40— by 80—foot wind—tunnel exhibits.
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