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Speed-power data were obtained from approximately 60 to 110 knots at
rotor speeds of 300, 314 and 324 rpm with the 27 inch chord blades
installed, These data are shown in Figure 7-3, The speed-power data
at 324 rotor rpm are replotted and compared with UH-1B (Edward's
Category II) and Model 540, Phase II data in Figure 7-4,

Rotor and Control Loads - Rotor and control load data were cbtained for

two gross weights at normal operating rpm (324 rpm) for bothn the 21 and
27 inch chord blade configurations. Additionally, the effect of rotor
rpm on the 27 inck chord blade configuration rotor and control loads
was evaluated in hover and at level flight speeds from approximately

84 to 99 knots.

Pigure 7-5 shows the yoke bcam and chord bending and pitch lipnk oscil-
latory loads fcr two gross weights with the 21 and 27 inch chord rotor
configurations. Data for the Phase II, Model 540 rotor are also shown
for comparison, The effect of rctor rpm on the oscillatory loads and
vibration level is shown in Figure 7-6.

Vibration -~ Pilot and copilot scat vertidal vibration level data were

recorded and harmonically analyzed for bdth the 21 and 27 inch chord
blade configurations. For all rotor configurations, including the
standard UH-1B, the 4/rev vibration level was predominant, indicating
that the test helicopter (204B, S/N 2010) fuselage characteristics were
changed due to the speclal lohg, hoéneycomb tailboom which was installed
at the time of thése tests. The 4/rev vibration levels for 21 inch

and 27 inch chord flex beam rotor and sthndard UH-1B rotors are shown
in Flgure 7-7.

The 2/rev vitration levels are shown in Figure 7-8. From the figure
it is seen that the pilot seat vibration level with the flex beam
rotor is about 60 per cent of that with the standard UH-1l83 rotor at
130 knots true airspeed.

The 2/rev vibration level with the Phase 1I, Model 540 rotor is also
shown for comparison, It is to be noted that the validity of direct
comparison is questionable since the flex beam and UH-1B rotor data
were recorded on & test vehicle configured with a special tailboom,
while the 540 data were recorded on a production helicopter.

The vibration level while translating from in-ground effect hover
through 40 knots, was very low and compared favorably to the Model 540
vibration levels through the same fligh# regime, During deceleration

@ significant increase in vibration levédl was noted from about 30 knots

to hover (IGE). 'The vibration level was similar to a slightly less than

normally encountered with the standard UH-1B,
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High speed motion pictures were taken and a stroboscopic light was used
during a night ground run. No abnormal behavior was noted and it was

seen that the rotor stayed in very good track at all azimuth positions

and power settings, From these observations it was concluded that the i
rotor behavior was satisfactory and normal., The phenomenon causing the

loss of tip path plane definition is still unexplained, ’

Flight Bvaluation - Flight evaluations were conducted to obtain level flight
performance, rotor and control load and vibration data. Additionally, hovcﬂ
(OGE) performence data were recorded with the rotor installed on the 2048 |
helicopter. ’

The out-of-ground hover performance data are shown in Pipure 8-2. These
data are compared with the UH=-1B Category Il data and show that the hover-

ing performance with the tapered tip and standard rotors is approximately
the same,
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Levei flight performance data with the spécial rotor installed on the 204B i
helicopter are shown and compared with UH«=1B Category II test data in
Pigure 8-3. A maximum advancing tip Mach number of ,885 was attained dur-
ing tests with this helicopter; however, the UH-1B data are for tip Mach
numbers of less than .85, Since the UH-1B data are below the threshold l
Mach number effects become signitficant, the benefits of the tapered tip
blades are not apparent. i
|

With the tapered tip blades installed on the high performance compound
helicopter, level flight performance data wege obtained at true airspeeds
up to 193 knots., These data and UH-1B rotor data are shown in Figure 8-4,
At higher Mach numbers, above M = ,87, the tapered tip blades showed an
increasingly significant reduction in power required. At 193 kncts the
power required with the tapered tip blades was equivalent to the power
required from the standard rotor at 182 knhots. At 180 knots the tapered
tip blades required 200 horsepower less than the :t¥ndard rotor.

It should be noted that the datk presented for the standard rotor are for
9725 pound GN/4' as compared to the 10,058 pound GW/&' for the tapered
tip blades., Also the rotor speed is lower (314 versus 324) with the
standard rotor. If the weight and rotor Bpeed for the standard rotor are
increased to the same values as the tapered tip blades, the power required
would be increased and as a result the power reduction as shown in the ‘
figure may be considered conservative.

Oscillatory loads were measured in the main rotor pitch link, yoke, and
blades. The oscillatory pitch link loads data are shown in Figure 8-$.
When compared to the UH-1B rotor the tapered tip blade shows a significanmt
decrease in the pitch link load for both the standard and high performance
helicopters, particularly at the high speeds. At approximately 185 knots
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FIGURE 8-3

PONER REQUIRLED VS AIRSPEED FOR TAPERED TIP
MAIN ROTOR BLADFS INSTALLED ON 2048 S/N 1501
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COMPARISON OF POWER REQUIRED VS AIRSPEED FOR
THE TAPERED TIP AND STANDARD MAIN ROTOR BLADES
INSTALLED ON THE H)(H-PERFORMANCE HELICOPTER
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PIGURE 8-6

COMPARISON OF ADVANCING BLADE LOAD COMPONENT VS TIP MACH
NUMBER FOR STANDARD AND TAPERED TIP BLADES
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