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This report was produced in accordance with NASA
contract NAS3-7614 for NASA Lewis Research
Center, Cleveland, Ohio. It describes test results
and calculations on the performance of the Multiple-
Circular-Arc Stator A (Slotted).
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I. SUMMARY

A slotted stator was tested over a range of flow angles and velocities. The stator
was designed having multiple-circular-arc airfoils with minimum curvature over
the forward portion, consistent with flow-choking limitations. The transition
point between the forward and rearward sections was located at the assumed
point of shock impingement. The stator was slotted from the tip to 40 percent

of span and from 60 percent of span to the hub. The slots were designed to eject
high-energy flow at the assumed shock impingement point. Stator inlet flow was
generated by means of an inlet guide vane and a flow-generating rotor. Tran-
sonic stator inlet flow was achieved at design speed, but Mach numbers were
slightly lower than the design values. Measured minimum stator losses at mid-
span were lower than the NASA loss correlation for comparable Mach numbers.,
Near the blade ends, the losses increased sharply, At mid-span, the stator ex-
hibited a minimum total pressure loss coefficient, iz , of 0.075 at design speed.
The inlet Mach number and diffusion factor at minimum loss were 0.93 and 0.53
respectively. Near the hub at 90 percent of span, the stator minimum total pres-
sure loss coefficient, inlet Mach number, and diffusion factor were 0.166, 0.98,
and 0.65 respectively. At 10 percent of span, the stator minimum total pressure
loss coefficient, inlet Mach Number, and diffusion factor were 0,088, 0.86, and
0.50 respectively. At 5 and 95 percent of span, the stator minimum total pres-
sure loss coefficients were 0.21 and 0.24 respectively. At design speed, min-
imum loss occurred at zero degrees incidence to the suction surface at 5, 10,

30, and 50 percent of span. At 70, 80, 90, and 95 percent of span, minimum
loss occurred at positive incidences. Stator deviations at the midspan were 3

to 4 degrees greater than predicted, Deviations at 10 and 90 percent of span
from the tip are 5 and 9 degrees greater than predicted.

Analysis indicates that the flow through the stator slot was at or near choke
conditions at design speed and at all higher speeds. At design speed, total

slot flow at wide open throttle was 2,94 percent of the compressor weight flow,
At part throttle, slot flow was 3.20 percent of the compressor weight flow.
Near stall, slot flow was 3.64 percent of the compressor weight flow. At all
speeds, the ratio of slot flow to compressor weight flow increased with increas-
ing back pressure.

Maximum airflow at design speed was 134.3 lb/sec which is 0.7 1b/sec less than

design value, Overall stage efficiency at design speed and 134.3 1b/sec airflow
was three points lower than predicted.
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II. INTRODUCTION

Under Contract NAS3-7614 to NASA, the Pratt & Whitney Aircraft Division of
United Aircraft Corporation investigated blade element performance of stators
designed to operate in the transonic range.

The objective of this investigation was to obtain blade element data on a family
of multiple-circular-arc (MCA) blade shapes, which are considered suitable for
stator blade sections that operate at high-flow Mach numbers. This new family
of blade shapes is defined as two double-circular-arc blade segments joined at
a common transition point, where the forward and rearward portions of the
blade are circular-arc sections of different radii. These blades shapes are
aimed at controlling the flow turning over the forward portion of the blade with
respect to the total turning to minimize losses associated with flow shocks.

The contract included testing three different stator airfoil shapes utilizing an
inlet guide vane and flow generation rotor. Two stators have multiple-circular-
arc airfoils with the supersonic turning equal to 0.6 of that for an equivalent
double-circular-arc airfoil stator. One multiple-circular-arc design (MCA
Stator A) has the transition point between the low curvature forward section

and the rearward section at the assumed passage shock position. The other
design (MCA Stator B) has its transition point moved to the rear of the shock
iocation. A third stator with double-circular-arc (DCA) airfoils provides a
bagis for comparison.

The three sets of stators were designed for an inlet relative Mach number of
1.1 at the hub and an inlet flow angle of 48 degrees. The blading was designed
to turn the flow to the axial direction at all radii. A hub solidity of 1.91 was
selected along with an aspect ratio of 2,06, which resulted in 63 blades having
a chord of 2,155 inches. Detail design of these stators, along with the design
of the inlet guide vane and flow generation rotor, is given in Reference 1. The
measured performance of these stators is presented in References 2, 3, and 4.

When employing the MCA blade shape in an attempt to reduce shock losses in
transonic compressor blading, the flow turning in the forward portion of the
blade row is reduced. Thus, to achieve the overall flow turning desired, the
turning, and therefore, the loading must be increased in the rear portion of the
blade. If the loading is high in this region the flow will tend toward separation.
One technique which may help to counteract the tendency toward separation is
flow slots from pressure to suction surface. By bleeding high energy air from
the pressure to the suction surface the boundary layer along the suction surface
can be energized, minimizing the effect of shock boundary layer interaction and
the increased loading over the rear portion of the blade. Because of the po-
tential of flow slots as a means of reducing diffusion losses in transonic blad-
ing, the program was modified to include testing of two slotted stator designs.
The two stators selected for slotting were the MCA Stators A and B.
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This report presents blade element performance of the slotted MCA Stator A.
Also presented are overall performance data for the combination of inlet guide
vane and rotor and for the combined overall performance of the inlet guide vane,
rotor and MCA Stator A (Slotted). Data were to have been obtained over a range
of flows from maximum flow to stall from 50 percent through 120 percent of
design speed. The rotor failed during operation at 120 percent of speed after
recording one data point. The remainder of the testing of the slotted MCA
Stator A and the scheduled tests of the slotted MCA Stator B were cancelled.
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III. SYMBOLS

The following symbols are used:

A - area, ft2

Aan - annulus area, ft? (3.76 at the inlet guide vane leading edge)

Ag - frontal area, 2 (5.241 at the inlet guide vane leading edge)

c - chord length, in

D - diffusion factor

im - incidence angle, angle between inlet air direction and line tangent
to blade mean camber line at leading edge, degrees

ig - incidence angle, angle between inlet air direction and line tangent
to blade suction surface at leading edge, degrees

M - Mach number

N - rotor speed, rpm

P - total pressure, psfa

P - gtatic pressure, psfa

r - radius, ft

S - blade spacing, in

T - total temperature, °R

t - static temperature, °R

t/c ~ thickness~-to-chord ratio

U - rotor speed, ft/sec

Vv - air velocity, ft/sec

w - weignt flow, Ibs/sec

X -distance along chord line, inches
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SYMBOLS (Cont'd)

B - air angle, angle between air velocity and axial direction, degrees
Y - ratio of specific heats

AB - air turning angle, degrees

5 - ratio of inlet total pressure to standard pressure of 2116, 22 lbs/ft2
5° - deviation angle, angle between exit air direction and tangent to

blade mean camber line at trailing edge, degrees

1 - efficiency, %

0 - ratio of inlet total temperature to standard temperature of 518.46°R

P - mass density, Ibs-sec2/ft%

o - solidity, ratio of chord to spacing

) ~ total pressure loss coefficient

© - angular velocity of rotor, radians/sec
Superscripts:

! - relative to moving blades

* - designates blade geometry
Subscripts:

ad - adiabatic

r ~ polytropic

T - radial direction

Z - axial direction

] - tangential direction

0 - plenum chamber
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SYMBOLS (Cont'd)

1 - instrument plane upstream of inlet guide vane (IGV)
2 - station at IGV leading edge
3 - station at IGV trailing edge
4 - instrument plane upstream of rotor
5 - station at rotor inlet
6 - station at rotor exit
7 - instrument plane upstream of stator
8 ~ station at stator leading edge
9 - station at stator trailing edge
10 - instrument plane downstream of stator
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IV. APPARATUS AND PROCEDURE

A. Compressor Test Facility

The compressor test facility is shown schematically in Figure 1. It is equipped
with a gas-turbine-drive engine using a 2.1:1 gearbox to give the optimum speed-
range capability,

Air enters through a calibrated nozzle for flow measurements. A T72-foot straight
section of 42-inch-diameter pipe runs from the nozzle to a 90-inch-diameter inlet
plenum. Wire-mesh screen and an '"egg-crate' structure located midway through
the plenum provide a uniform pressure profile into the compressor,

The compressor airflow is exhausted into a toroidal collector and then into a 6~
foot-diameter discharge stack. A 6-foot-diameter valve in the stack provides
back pressure for the test compressor. Two smaller valves, one 24-inch and
one one 12-inch, in bypass lines provide vernier control of back pressure.

B. Test Compressor

The test compressor, as shown in Figure 2, is a single stage, axial-flow com-
pressor with an inlet guide vane. It has a constant outside diameter of 31.0
inches and a hub/tip ratio at the stator inlet of 0.70. The inlet guide vane has
27 NACA MA400 series vanes, the rotor 28 double-circular-arc blades, and the
stator 63 vanes. Complete details of the design are given in Reference 1.

1. Inlet Guide Vane and Rotor

The inlet guide vane and rotor were designed to produce the desired stator in-
let flow angle and Mach number distribution., Blade element performances for
the inlet guide vane and rotor are given in Reference 2.

2. Stator

The multiple~circular-arc stator is composed of sections of two double-circular-
arc blades, joined at a common transition point as shown in Figure 3. The two
independent double-circular-arc sections allow control of the amount of super-
sonicturning and permit optimizing shock losses with respect to diffusion losses
in order to obtain minimum overall losses. The transition point for the MCA
Stator A airfoil was located at the assumed shock location, as was the maximum
thickness point. Supersonic suction-surface camber was set at 0.6 that of a
double-circular-arc stator having the same inlet and outlet conditions. A sum-
mary of the stator design values for eight streamlines at which blade element
data were obtained is given in Table 1.
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TABLE I

STATOR DESIGN DATA, MCA STATOR A (SLOTTED)
(Station 8 - Station 9)

Percent of Stator Leading Edge Span from O,D.

5 10 30 50 70 80 90 95
Inlet Dia. 30.54 30,02 28,18 26.35 24.52 23,60 22,69 22.30
Exit Dia. 30.60 30.05 28,38 26,74 25.11 24.32 23,53 24,24

By 41,63 41,46 41.57 42.55 44.02 45.04 46.89 48.08
Bs 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

M, 0.85 0,86 0,90 0,94 1.00 1.04 1.06 1.07
4 1.412 1,437 1.525 1,627 1.740 1.803 1.870 1.896
t/c 0.078 0,076 0.068 0.060 0,052 0,048 0.044 0.042
c 2,155 2,155 2.155 2.155 2.155 2,155 2.155 2.155
i, 11.2 11,1 10,3 9.3 7.9 7.1 6.2 5.8

5° 9.5 9.2 8.6 8.5 8.7 9.0 9.7 9.8

® 0.071 0,073 0.080 0.091 0.108 0.117 0.130 0,136
D 0.52 0,52 0.5 0,54 0.55 0.56 0.57 0.58

Stator leading and trailing edge radii are both 0. 01 inch across the span., De-
sign incidence to the suction surface is 0%

After the MCA Stator A was tested without flow slots, it was slotted in two
spanwise-sections, from the tip to 40 percent of span, and from 60 percent

span to the hub. Airflow entered the slot on the pressure surface and was inject-
ed into the flow stream along the suction surface at the assumed shock impinge-
ment location. The typical blade spacing and slot location relationship is shown

in Figure 4. Slot geometry nomenclature including Coanda radius, wedge angle,
nominal throat and discharge angle is shown in Figure 5. A summary of the slot
design geometry for 10, 30, 70 and 90 percent of span is given in Table II. Photo-
graphs of the MCA Stator A (Slotted) are presented in Figure 6.
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TABLE II
SLOT DESIGN DATA, MCA STATOR A

Percent of Stator Leading Edge Span From O.D,

10 30 10 90
Inlet Dia., inches 30.02 28.18 24.52 22.69
Wedge Angle, degrees 10 10 10 10
Slot Throat, inches 0.038 0.038 0.036 0.036
Discharge Angle, degrees 20 19 23 21
Coanda Radius, inches 0.122 0.122 0.082 0.082
X/c at Slot Inlet 0.169 0.155 0.195 0.204
X/c at Slot Exit 0.339 0.320 0.308 0.316

C. Instrumentation

Instrumentation was identical with that used for testing of the DCA Stator, which
is described in Reference 4, except for:

® the addition of four static pressure taps located at the throat of the
stator slot at 30 and 70 percent of span. These static pressure taps
were used to determine the slot flow as a percent of the corrected
weight flow,

® 1o blade surface static pressures forward of 35 percent of chord.
The leads for these static pressure taps were interrupted by the
airfoil slot,

The general construction features of the temperature rake, pressure rakes and
traverse probes are illustrated in Figure 7. Figure 8 shows the station number
designation and location of instrumentation and the leading and trailing edge
planes. Figure 9 shows the circumferential location of instrumentation.

D. Test Procedure

The test procedure was the same as for the DCA Stator tests, which is described
in Reference 4.
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Overall performance and blade element performance tests for the MCA Stator A
(Slotted) were run at 50, 70, 90, 100, 110, and 120 percent of design speed.
Five complete data points and one near stall point were obtained at all speeds
except 120 percent. At 120 percent design speed, only one data point was ob-
tained. A rotor blade failure precluded further testing. Complete data points
included the radial traverse measurements of total pressure, static pressure,
and air angle, before and after the stator, together with hub wall, blade sur-
face, and slot throat static pressure measurements and wake rake traverses

of stator exit total pressure and temperature. Near-stall points were run with-
out traversing ahead of the stator,

E. Calculation Procedure

Data were reduced using the procedure described in Reference 4 to calculate
axisymmetric flow conditions in the compressor. Stator vector diagram data
and performance parameters were calculated at 5, 10, 30, 50, 70, 80, 90, and
95 percent of blade height.

Performance parameters are defined as follows:
a. Incidence Angle (based on mean camber line)

i, = Bg- Bgk : (Stator)

b. Deviation

= B - B % (Stator)

¢. Diffusion Factor

D=1- "9+ 39 - T9'p9

Vg (g + Tg) g Vg

(Stator)

d. Loss Coefficient

@= 3-89 (Stator)

e. Loss Parameter

@ cos 39

5o (Stator)
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f. Polytropic Efficiency

v-1 (99>
vy In
Pg

_ (Stator)
n P ¢

®

g. Adiabatic Efficiency

(IGV - Rotor)
T
( 10) B

(IGV = Rotor - Stator)

h. Pressure Coefficients

L oC = Paocaly ~ Ps

(Stator)
1/2 p, V 2
8 '8
P -
2. S factor=_8 p(locgl) (Stator)
1/2 » . Vo

Note: Leading edge values of local static pressure for C_ and S factor were set
equal to the inlet stagnation pressure; trailing edge values for C_ and S
factor were based on calculated static pressure at the stator exit plane.

The slot flow was calculated for the inner and outer slot by the following method.

The total pressure at the slot throat was assumed equal to the measured total
pressure at the stator inlet. With the assumed total pressure and a measured
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static pressure at the slot throat at 30 and 70 percent of span, respectively, the
Mach number was determined. The average Mach number along the radial
extent of each slot was assumed to be equal to that at the location where the
static pressure was measured. With the Mach number, A*/A was calculated
for each slot using the following formula.

A% _ M
A Y-1 _o v +1
21+ > M=) 2(7-1)
v+1

Knowing the flow area for each of the slots, and with the slot throat total tempera-~
ture and total pressure assumed to be equal to the measured values at the stator
inlet for the 30 and 70 percent streamline, the weight flow rates were calculated
using the following formula.

W..=oVA=_P _yvA = bVA {IJ—T———L_
slot = £ Rt VIRt ARVt
which is equivalent to

M Aslo’( P

Wslot=(‘/;£>( >7+1 T

1+_’L__51 Mm2)2 (r-1)

Setting the Mach number equal to unity, we find

'y+1

.| 2 v-1 Aglot P
Wslot = R T a1 e ——

(v+1 v T
|

Using the values y= 1.4 and R = 53.3 ft 1bf/1om°R, corresponding to air, and correctin_g
flow per unit area for Mach numbers other than unity by multiplying by A*/A we obtain
a convenient form used in calculating the flow through each slot.

0.532 Aglot P (_A*
A

WSlOt = \/—T— A
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The total slot flow was then the summation of the inner and outer slot flow rates.
This flow rate was then ratioed to the total weight flow through the stage to ob-
tain the percentage of slot flow to total flow.

F. Rotor Blade Failure

While at 120% of design speed a rotor blade failure caused a termination of
further testing. Two rotor blades broke off near their base, causing severe
damage to the inlet guide vanes, other blades in the rotor, and the stator
blade row. Visual and metallurgical examination of the two failed rotor blades
showed that they failed in fatigue, with the fatigue origin approximately 1 inch
above the root platform near mid-chord on the blade concave side. Examina-
tion of the remaining blades showed no evidence of fatigue failures. A stress
analysis conducted after the failure, using improved methods not available

at the time the rotor was designed, showed both peak static stress and peak
vibratory stress for the first torsional mode occurring near the failure origin.
This combination is considered the most probable cause of the fatigue failure,
but the source of excitation for first mode torsional vibration at 120 percent
speed was not determined. The analysis was supported by experimental data
obtained on a spare rotor blade. This rotor blade was strain-gaged and vibrated
mechanically to determine the first three natural frequencies, mode shapes,
and stress distributions.

A stress survey conducted at the initiation of obtaining data at 1209 of design
speed did not reveal a resonance at or near this speed, but because of the
narrow speed range over which the resonance could occur, it could have been
overlooked during strain gage monitoring. The fact that only two blades show-
ed fatigue failure is further evidence that this resonance condition must have
occurred over a narrow frequency band. The remaining blades, due to their
small differences in natural frequencies must not have been tuned to the excit-
ing force which resulted in the failure of the other two blades. Figure 10 shows
the rotor assembly after failure. Figure 11 shows the two failed rotor blades
after removal from the rotor assembly. Figures 12 and 13 show the area of
fatigue progression on the two failed rotor blades. The arrows in Figures 11,
12, and 13 indicate the point of fatigue origin. The brackets in Figures 12 and
13 show fatigue progression. '
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V. RESULTS AND DISCUSSION

Overall performance of the inlet guide vane, rotor, and stator and the blade
element performance of the slotted MCA Stator A are presented. Overall per-
formance is presented in plots of pressure ratio and efficiency versus weight
flow, with corrected speed as a parameter. Stator blade element performance,
including loss coefficient, diffusion factor, and deviation, are presented as
functions of incidence. Curves have been drawn through data generated at
common test speeds, with design values shown for comparison. Tabulations

of Mach number ranges for each speed line were added for convenience. Static
pressure distributions for the stator surface and hub channel versus chord
length are plotted. Velocity vectors and blade element performance parameters
for the slotted MCA Stator A are tabulated in Appendix A. Pressure distribution
data are tabulated in Appendix B.

Inlet guide vane and rotor performance and the performance of the MCA Stator
A before slotting are presented in Reference 2.

A. Overall Performance

Figure 14 presents overall performance of the inlet guide vane, rotor and stator
in terms of pressure ratio and efficiency versus corrected weight flow, W\/-b’_ 6,
and versus corrected specific weight flow, W\/—&T 6A,,, for five corrected
rotor speeds. Stall lines were extrapolated from the characteristic speed lines
to the measured stall airflows. Figure 15 presents the overall performance of
the inlet guide vane and rotor combination for the five corrected speeds. The

data point which was obtained at 120 percent of design speed was found to be in
error and was deleted from the results.

Figure 14 shows that the maximum flow obtained at design speed was 134.3
pounds per second, or 0.7 pound per second less than design flow. The stage
efficiency and pressure ratio at this flow and design equivalent speed were 76. 8
percent and 1.451 compared with the predicted values of 79.7 percent and 1.485.,
Maximum stage efficiency obtained at design speed was 79,6 percent at a pres-
sure ratio of 1.533 and an airflow of 128.6 pounds per second. Maximum pres-
sure ratio obtained at design speed was 1,569 at an airflow of 120,5 pounds per
second and stage efficiency of 78.0 percent. The low value of stage efficiency
can be partially attributed to the fact that the stator loading is very high com-
pared to the rotor work input and that the high stator losses result in a high
ratio of loss to work input and therefore a low efficiency.
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Performance of the rotor combined with the inlet guide vane is presented in
Figure 15. At design-equivalent speed and 134.3 1b/sec, efficiency is 88.5
and pressure ratio is 1.53 compared with predicted values of 89.3 percent
and 1,550,

B. Blade Element Performance

Blade element performance of the slotted MCA Stator A for five speeds is pre-
sented in Figures 16, 17, and 18. Figures show diffusion factor, deviation and
total pressure loss coefficient versus incidence, with one plot for each span-
wise location. Data were calculated at axial stations corresponding to the lead-
ing and trailing edges of the stator.

In general the loss plots exhibit the following trends:

® An increase in minimum loss with increasing Mach number.
® A narrowing of low loss incidence range as Mach number increases.
® Increased minimum loss incidence with increases in Mach number.

Measured mid-span minimum losses at design speed were lower than predicted
for comparable values of Mach number. Near the blade ends losses were
higher than predicted. Test minimum loss coefficients at mid-span were lower
than the predicted loss coefficients at all speeds. At design speed, measured
mid-span values of minimum loss coefficient, inlet Mach number and diffusion
factor are 0.075, 0.93 and 0.53, respectively. Design mid-span values of

loss coefficient, inlet Mach number and diffusion factor are 0.091, 0.94 and 0.54,
respectively. Near the hub at 90 percent of span, the stator minimum total
pressure loss coefficient, inlet Mach number and diffusion factor were 0.166,
0.98 and 0.65, respectively. At 10 percent of span, the stator minimum total
pressure loss coefficient, inlet Mach number and diffusion factor were 0.088,
0.86 and 0.50, respectively. At 5 and 95 percent of span, the stator minimum
total pressure loss coefficients were 0.21 and 0.24, respectively, Minimum
loss values taken from the curves of Figure 18 are compared with design
values in Figure 19.

At design speed, minimum loss occurred at zero degrees to the suction surface
at 5, 10, 30 and 50 percent of span. At 70, 80, 90 and 95 percent of span,
minimum loss occurred at positive incidences.

Stator loadings for design speed and design incidences are somewhat lower than
predicted at 10 and 50 percent of span and higher than predicted at the hub, The
measured D factors at zero degrees of incidence at 10, 50 and 90 percent of
span are 0.49, 0.52 and 0.63, respectively, compared to predicted loadings

of 0.52, 0.54 and 0.57.
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Deviations at the mid-span are 3 to 4 degrees greater than predicted. Devia-
tions at 10 and 90 percent from the stator tip are 5 and 9 degrees greater than
predicted. The effect of incidence and loading on deviation appears to vary
with inlet Mach number.

The stator loss parameter, @cosfBg , is presented versus diffusion factor for
%o

each of eight radial locations in Figure 20. Curves have been drawn through

the minimum values at each speed. Minimum loss parameters versus D factor

are shown in Figure 21 for all eight radial locations.

Flow through the stator slot was at or near choke conditions above 90 percent
of design speed. At design speed, total slot flow at wide~open throttle was
2.94 percent of the compressor weight flow for a slot extending 80 percent

of the blade span. At part throttle, total slot flow was 3.20 percent of the com-
pressor weight flow. Near stall, total slot flow was 3.64 percent of the com-
pressor weight flow. At all speeds tested, slot flow as a percentage of com-
pressor weight flow increased with increasing back pressure. Total slot flow
as a percentage of compressor weight flow is shown in Figure 22 for five cor-
rected speeds. Figure 23 shows the slot flow choke parameter, A*/A, versus
corrected weight flow for five corrected speeds. An A*/A ratio of 1.0 repre-

sents choked flow.

Chordwise distributions of the ratio of local static pressure on the hub to stator
inlet pressure at 90 percent of span are shown in Figure 24. This figure repre-
sents wide-open throttle, part throttle and near stall for 50, 100 and 110 per-
cent of operating speed. Static pressures were measured along the hub, midway
between two stator vanes. Rapid increases in pressure at the open throttle oper-
ating points at design speed and 110 percent of design speed indicate the pre-
sence of flow shocks in the channel.

Chordwise distributions of pressure coefficient (Cp) on the stator surfaces are
shown in Figures 25 through 30, Pressure coefficients (S Factor) are shown

in Figures 31 through 36. The data are presented for wide open throttle, part
‘throttle, and near stall at 50, 100 and 110 percent design speed. The pressure
distribution which corresponds to near minimum loss is indicated in the figure
subtitles. Data for all speeds and throttle settings are tabulated in Appendix B.
For blade rows having flow slots, the pressure coefficient data are more dif-
ficult to interpret than the pressure coefficient data taken on unslotted blade
rows. For unslotted blade rows, a rapid increase in static pressure along the
blade surface very likely indicates the presence of a passage shock. The pres-
ence of these passage shocks is more apparent at higher speeds where the flow
Mach number is higher. The pressure coefficient data presented in references
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2, 3, and 4 indicate the presence of passage shocks at the higher flow Mach
numbers. For slotted blade rows, sharp gradients in static pressure along the
blade suction surface can result from local flow acceleration around the slot
Coanda radii followed by a rapid deceleration downstream of the slot, (Reference
6) as well as from the presence of passage shocks. The injection of the slot
flow into the flow stream along the suction surface can also affect the suction
surface pressure gradients upsiream of the slot. As mentioned in the Instrumen-
tation Section, pressure coefficient data for the MCA stator A (slotted) were not
obtained forward of the slot location. Because of the effect that slot flow can
have on the pressure distribution over the blade surfaces and because no pres-
sure distributions were obtained forward of the slot, it is difficult to determine
if the sharp gradients noted in the pressure coefficients indicate the presence

of a passage shock or if they are the result of the slot flow, Comparing the
pressure coefficent data of the unslotted stator (Reference 2) with that of the
MCA stator A (slotted), at 50 percent design speed a sharp increase in static
pressure is apparent along the blade suction surface of the slotted blade and is
not indicated in the data obtained on the unslotted stator. At this low speed

(and thus low Mach number), it is unlikely that any passage shocks are present
for either the slotted or unslotted blade, and that the sharp pressure gradients
noted in the slotted stator are due to the slot flow. At the higher speeds, sharp
gradients in static pressure are indicated for both the unslotted and slotted
stator configuration. For the slotted stator it is likely that where a passage
shock is present its location is forward of the slot, with the slot flow resulting
in the passage shock taking the form of an oblique shock near the suction surface.
As noted in the design of the slots covered under the Test Compressor Section,
the slot exit was located so that air was injected into the flow stream along the
blade suction surface at an assumed shock impingement location.
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Figure 4 Cross-Sectional View of Multiple-Circular-Arc Stator A (Slotted),
Showing Typical Blade Spacing and Slot Location
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Radial Temperature Rake Disk Probe

Figure 7 Compressor Instrumentation
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Figure 10 Compressor Rotor Assembly After Failure
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Figure 12 Fatigue Progression on Failed Rotor Blade No. 1
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Figure 13 Fatigue Progression on Failed Rotor Blade No, 2
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PRATT & WHITNEY AIRCRAFT

TABLE 1-1 BLADE ELEMENT PERFORMANCE AT 50% DESIGN SPEED,
POINT 1, MCA STATOR A (SLOTTED)

STATOR
% SPAN 95 90 8¢ 70 50 30 10 05
Dia. __ 22,300  22.680  23.6470 24,880 26,350 = 28,190 30,000 30,540
Bg 51,604 48 .640 464612 44,981 41,816 39,971 38,959 80,473
By 4,505 4469 3.885 3.437 Se244 34254 3226
Vg 557,452 586,953 5604232 540,311 506,791 481,427 457.914 428,273
Yo 366.338 407.977 423,499 414,044 396,044 382,774 367,141 304,658
Vzg 345,462 387,051 384,202 381,678 377,451 368,862 356.061 325,787
Yzo 364,127 405.620 421.588 412,549 395,022 3 1 5 h,2
Vog 436,893 440,548 407,132 331,928 337,899 309,270 287,921 277,989
Vao 28,774 31.793 28,.¢90 24,819 22,413 21,725 20,930 15,401
Mg «501 «529 5G4 o486 +455 431 410 382
Mg «325 « 363 0577 + 369 0353 o341 .326 .270
9‘3 47,099 44,179 42,723 41,544 38,572 36.717 35,691 37.576
@ +211 « 088 (350 + 040 2041 2051 2071 o176
(T;Cosﬂ9/20 055 « 023 014 .012 #0113 +017 025 1062
o «528 +485 327 425 o415 +399 o401 4506
Tp <656 +849 +903 «917 «905 872 +«815 2,661
im 9,364 7.890 9.002 8,691 84636 8,721 84629 10,043
is 5.62“ 1o 701 1.822 + 301 -, 714 '10709 -2'701 "1'357
8° 14,275 13.939 12,695 12,217 11.744 11.854 12.508 12,428
PERCENT DESIGN SPEED.M" 100 . 499775 CORRECTED FLOW PER UNIT FRONTAL AREA, woh 13,2379
NG DESIGN A

CORRECTED ROTOR SPEED, N/\/0—= 4433,000

CORRECTED WEIGHT FLOW, ¥\0/5 = gg.330

CORRECTED FLOW PER UNIT ANNULUS AREA, "'_"’A.é:/_a.= 18.4521

TABLE 1-2 BLADE ELEMENT PERFORMANCE AT 50% DESIGN SPEED,
POINT 2, MCA STATOR A (SLOTTED)

STATOR

% SPAN 95 S0 8¢ 70 50 30 i0 05

Dia. 22,300 22,689 23.670 Z4.480 26,350 28,190 30,000 30,540
Bs 49,960 47.101 45,656 Bl ;720 41,925 39,790 39.807 41,393
By 3,612 34716 3.319 2.812 24,513 2.492 20493 2.456
Vg 548,933 578,452 5564605 538,057 496,670 479,064 455,275 425,493
Vg 352,071 412.074 430445 420,260 393,422 385,082 369.812 291,335
Vzg 352,423 393,013 388,458 381,856 369,304 368,030 349,737 319,107
Vg 350,396 410,150 428,832 419,039 392.688 384.585 369,435 291,057
Vog 420,263 823,747 398.058 378,598 331.857 306,592 291.468 281,345
Voo 22,183 26.704 24.922 20.619 17.247 16.740 160084 125486
Mg 434 «522 0501 484 2 4I5S o429 <407 .380
Mg 2312 2367 + 384 £ 374 «350 343 +329 2258
Ag 46,348 43,385 42,337 41,907 39,413 37,299 37314 38,937
2] -268 «090 2060 2048 +« 036 +058 +065 2202
5C05ﬂ9/20 <069 024 o016 «014 2011 «019 2023 ‘072
D 542 0465 408 811 407 4393 2398 539
3 o577 B34 865 +887 913 N1 821 +637
im 7,720 64351 8.046 8,43g 8,745 8,540 9. 477 10,963
is 1,980 02160 +860 640 =605 =1,.,890 =1,853 =, 437
5° 13,382 13,186 124129 11.592 31.013 11,092 11,733 11,986

PERCENT DESIGN SPEED,M’ .

NAA DESIGN

49,9684

CORRECTED ROTOR SPEED, NAM = 4432.200

CORRECTED WEIGHT FLOW, WVE/5 = e0.400

CORRECTED FLOW PER UNIT FRONTAL AREA, M =
A

f

13,2417

CORRECTED FLOW PER UNIT ANNULUS AREA, _"_\fi= 18.4574
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PWA-3411

TABLE 1-3 BLADE ELEMENT PERFORMANCE AT 50% DESIGN SPEED,
POINT 3, MCA STATOR A (SLOTTED)

STATOR

% SPAN 95 90 8¢ 70 50 30 10 05
Dia. 2 2 g 24,480 64350 28,190 30.000 30,540
Bs 51,051 48,178 47,264 46,632 43,207 42,071 43,091 45,494
By 4,063 he281 3.472 3,173 2,561 2,644 20645 2.568
vg 543,942 571.418 551,297 534,533 487,765 467,196 441,226 407,889
Vg 346,704 3824571 403,147 396,207 3664283 356,751 335,890 278,444
Vzs 341,305 380.378 3730621 366,673 355,353 346,760 322.214 285,923
Y7o _S44,955 380,631 401.6 5,0
Vag 425,025 425,833 404,920 388,582 333,942 313.042 301,425 290,897
Voo 24,565 28.290 24,418 21,927 16,367 16,454 15,497 12,475
Mg U489 «515 » 1496 +480 437 418 0393 363
Mg 2307 « 340 2358 0352 2325 2317 2298 246
Ag 46,988 43.937 43,791 43,459 40,646 39,427 40446 42,926
7 2197 «101 063 057 2049 2060 2070 +197
@ Cosfiy/20 <051 «N27 017 017 015 020 s 024 2,070
4 abl8 511 2455 2457 2454 243 2464 559
e «692 +833 +875 «88%5 898 «861 «843 647
im 8,811 7.428 9,654 10,342 10,027 10,821 12,761 15,064 °
iy 3,071 0.220 2474 2,552 «677 +391 1.431 3,664
Se 0 13,633 13,711 12,0282 11,953 . 11,064 = 11.24%% 131,885 12,098
PERCENT DESIGN SPEED M" W . 50,0852 CORRECTED FLOW PER UNIT FRONTAL AREA, @ = 12,6350
" NAMf DESION ¢
CORRECTED ROTOR SPEED, N/\ﬁ: 4439.900 CORRECTED FLOW PER UNIT ANNULUS AREA, ______w\/ﬂ-/(s = 17.6117

A
CORRECTED WEIGHT FLOW, W\6/5 = 66.220 an

TABLE 1-4 BLADE ELEMENT PERFORMANCE AT 50% DESIGN SPEED,

POINT 4, MCA STATOR A (SLOTTED)

STATOR

Dia. 22,300 22.680 23.670 24,480 264350 284190 30,000 304540
Bs 50.246 47.946 48.214 48,488 45347 444952 48,801 51.789
By 5,268 S.461 54110 4,782 3.813 34815 3,823 3,817
vy 540349 502.554 5450453 554,048 683,185  458.508 425.750 393.289
vo 338,050 371173 3904296 385,648  349.015 332,553  300.819  250.482
Vzg 345,047 3764521 363,009 353,690 339.483 3244459 280,434 243275
Vzo 3354922  36B.799 388.186 383,871 348,056 331.755 300.140  249.923
Voe 415,420  4L7.924 4064713 399,905  343+729 323.940 3204350 309.020
Voo 31,154 35.321 34,763 32,147 23.210 220124 20,056 16,673
Mg +485 2507 e 479 432 809 378 + 349
My 2299 0329 «346 342 2309 294 2265 o221
A 44,956 42,485 43,104 43,707 41.534 41,137 44,978 47.972
& .184 <100 <069 1075 075 .093 <109 ‘211
T CosBy/20 047 <026 <019 022 <026 <030 <038 +015
o «555 516 o469 ST o487 489 0539 +626
T «720 «836 «866 .856 «856 <812 =193 +659
In 84,006 7.196 104604 12,198 12.167 13.702 18.471 214359
iy 2.266 1.004% 3424 4.“05 2:317 302172 T+141 L]

5° 15.058 14,931 13.920 13,562 12.313 124415 134063 13347
PERCENT DESIGN swasn,—‘lé@" 100 . cooog CORRECTED FLOW PER UNIT FRONTAL AREA, b@; a 119667

NAL bESIGN Ag

CORRECTED ROTOR SPEED, NAG = 4437.300 CORRECTED FLOW PER UNIT ANNULUS AREA, .__""6/5 = 16.8649
CORRECTED WEIGHT FLOW, WvB/5 = 62660 o
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PRATT & WHITNEY AIRCRAFT

TABLE 1-5 BLADE ELEMENT PERFORMANCE AT 50% DESIGN SPEED,
POINT 5, MCA STATOR A (SLOTTED)

STATOR
% SPAN 95 20 80 70 50 20 10 05
Dia.
Bs 61,211 50.114 49.062 48,978 46.338 47.071 52645 56.708
8, 5.958 I'§ | 5,674 Yol463 4,951 4,652 2.363
Va 514.593 538.529 536,779 527.588 479.241 448.787 419,200 3844962
Vo 3 73.004 71.564% 332,920 306.639 76.766 3 7
Vig 247.569 444997 351.433 346,060 330.781 305.645 2544351 211.308
Vzo 316.280 349.124 370.527 369,315 331.727 305.439 15,
Vog 450.987 413.227 405.495 398,044 346.694 328.601 333.218 321.784
Voo 33.074 37.431 37.961 36,737 25.908 26463 224489 2:561
“B H81 .483 0“81 .“72 0“28 <400 Q372 o 341
Mg * . 2330 32 <295 2271 « 244 4
A, 55.253 b4.006 43.221 43,304 41.875 420120 47.993 54.345
BB «161 +109 + 078 , 089 114 0149 174 2261
@ Cosfy/l0 «041 «029 «021 026 036 ° 049 060 «092
D 2587 2527 490 2894 +516 + 536 +597 2685
Mp «757 «818 «853 +83% *796 «733 e 707 <604
im 18.971 F.364 11452 12,688 13.158 15821 22315 26.278
iy 13,231 Sel6H4 4e.272 4,898 3.808 56391 10,985 14.878
8° 15,728 15.578 144651 14,454 12,963 13.551 13,892 11.893

PERcENT pEsion speep, NAL <18 _ g0 CORRECTED FLOW PER UNIT FRONTAL ARe, 20/
NAF oEsiGH A

CORRECTED ROTOR SPEED, NAMD = 4438.600

11,2822

CORRECTED FLOW.PER UNIT ANNULUS AREA, R T/ I—
CORRECTED WEIGHT FLOW, WWA/5 = sg130 Aon

TABLE 1-6 BLADE ELEMENT PERFORMANCE AT 50% DESIGN SPEED,
POINT 6, MCA STATOR A (SLOTTED)

STATOR

" SPAN 95 90 80 b L] 50 30 10 05
Die. 22,309 22,680 23,670 24,480 26,350 28,190 30,080 30,540
By 53,u83 50,959 50,822 50,666 49,052 52,803 68,632 65,732
By 3.043 3,165 3,411 3 542 2,8p7 2,388 2,553 » 955
Vg 532,207 651,522 537,287 S28,441 481,810 436,087 420,489 380,351
Vo 316,766  347,u43 364,339 360,975 312,619 264,660 246,149 205,032
Vzg 316,327 347,037 339,199 334,803 315,73% 263,837 220,111 156,326
Vo 315,835 346,45] 363,348 360,038  312,1u5 264,285 245,903 205,093
Vag u27,725 428,367 416,497 u0g,733 163,915 347,37z 358,241 346,740
Vs 16,813 19,062 21,677 22,299 15,745 13,797 10,962 3,416
Mg 477 2495 Y3 473 L 430 387 372 . 336
Mg 22840 2367 s322 2919 276 833 2216 2179
Ag 50,440 47,814 47,411 47,12% 46,165 49,815 55,880 54,777
o 2173 £108 1492 2107 =166 2202 2844 2240
5 Casfig 20 cu45 ,028 025 . 031 2,053 2066 +» 085 099

2601 2562 +521 2528 +57% 2842 702 2754
() . 751 <834 » B840 ,B1% . 730 . 700 6583 618
im 11,243 10,209 13,2312 14,376 15,872 21,853 28.102 35,302
is S.=03 4,009 6,032 6,586 6,522 11,123 186,772 23,952
3° 12,813 12,615 12,221 12,322 11,367 11,%88 11,793 10,43%
PERCENT DESIGN SPEED'%QE‘?‘;N‘ 500451 CORRECTED FLOW PER UNIT FRONTAL AREA, 131‘@@ = 105209

f
CORRECTED ROTOR SPEED, N/\/i?_= 4439,000 Ny
CORRECTED FLOW PER UNIT ANNULUS AREA, —*—w nse = 14,6649

CORRECTED WEIGNT FLOW, W\A/5 = -55.140 A

an
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TABLE 2-1 BLADE ELEMENT PERFORMANCE AT 70% DESIGN SPEED,

POINT 1, MCA STATOR A (SLOTTED)

STATOR

% SPAN 95 90 80 70 50 30 10 05
Dia. 22,300 22,680 23.670 24,480 26,350 28,4190 30000 30,540
Bs 48,526 46,006 44,253 42,677 39,773 38,339 37.479 38,043
Bs - 8,625 8022 62785 6,010 4,805 4,888 4,876 D854
Vg 785,548 826,331 790,163 765,752 722,473 692,436 658,101 629,778
Vo 518,264 S713.743 597:439 589,521 548,051 551,415 536399 445,659
Vzg 519,071 572.735 564,986 562,177 554,878 542,974 522,239 495,975
Vo 510,999 565,673 591,904 585,177 565,476 549,168 534,400 444,829
Vg 588,573 594,468 551.395 519,078 462,198 429,523 400,433 388,102
Vo9 - 70,824 86,010 70,585 61,721 47,581 46,986 45,596 26,849
Mg .712 0753 0717 .69“ n652 0623 0590 .563
Mg o457 +508 531 2924 «504 2489 475 2392
Ag 40,001 37.384 37.468 36,668 34,968 33,450 320,602 34,589
7 2232 114 2063 2045 2042 2068 2066 2209
@ CosfBy/20 «059 «030 «017 013 +013 «022 <023 <074
D 2009 2464 2408 2403 2 394 2383 o372 2495
T o6U7 «821 «884% <912 906 +840 2829 621
im 6,286 54256 62643 6,387 6593 74089 79149 1,613 -
is «546 e P L) ~o537 ~1,403 -2,757 =3s34%1 -4,181 -3,787
5° 18,295 18.092 15,595 14,790 135.305 15,4838 14,116 12,984
PERCENT DESIGN SPEED,—M’! W0 . 98985 CORRECTED FLOW PER UNIT FRONTAL AREA, —"‘{ﬁ = 19.0612
N DESIGN f

CORRECTED ROTOR SPEED, NAB = 6200.000

CORRECTED WEIGHT FL.OW, W\/é_/a- 99,900

CORRECTED FLOW PER UNIT ANNULUS AREA, %{6—5

26,5691

TABLE 2-2 BLADE ELEMENT PERFORMANCE AT 70% DESIGN SPEED,

POINT 2, MCA STATOR A (SLOTTED)

STATOR
% SPAN 9b o0 an 70 S0 3C i0 05
Dia, 22,300 22.680 23.676 24 480 26.350 26,1906 30,000 30,540
30 50,171 47471 46.071 4y , 827 42.098 4c,.518 40,021 40,544
By 6,726 6923 56996 H.022 4,295 8,273 4,254 34731
vy 773,536 8134266 780.7E0 T.921 7C3.0U42 76,22 644,461 617,771
A\ 389,399 538.926 562,774 555,714 527.C40 §517.670 499, 3¢9 415,35%
Vzg 494, 354 548,607 540,717 536,815 521,290 013,944 493,519 469,445
Vo 48k, 602 533533 558,451 551,270 525.038 516,030 497,890 414,456
Yoa 594 043 599.323 562,316 554,314 471,323 439,335 414,433 401,568
Voo 57,323 64,962 58,786 48,596 29,474 38,568 37,034 27,027
Mg .699 « 739 o706 684 0632 «606 «575 «550
My U430 475 LU97 4491 465 457 440 o 364
A 43,445 43.548 0,075 39,805 37.803 36,245 35,768 36,813
Eﬂ . 202 0193 . 066 156 LD +N5R N71 0206
@ CosfBy/20 . 052 «027 018 116 +013 +019 025 2073
[} <543 « 507 L 453 453 J4un w27 829 542
% . 710 + 849 +BRH <902 «921 +875 - 843 658
im 7.931 66721 8,463 8,537 R.918 2,268 9,691 10,114
iy 2,191 0-520 1,281 o 787 -, 432 =1.,162 -1,639 =] +286
° 16,496 16393 14,806 13,002 12,795 12,873 13,494 13,261
PERCENT DESIGN sp;gp,_% WO . 700225 CORRECTED FLOW PER UNIT FRONTAL AREA, Y7} - 183863
NAF bESIGN A

CORRECTED ROTOR SPEED, N/A/f = 6211.000

CORRECTED WEIGHT FLOW, ¥3/6/5= 96200

PAGE NO. 83
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PRATT & WHITNEY AIRCRAFT

TABLE 2-3 BLADE ELEMENT PERFORMANCE AT 70% DESIGN SPEED,
POINT 3, MCA STATOR A (SLOTTED) '

STATOR

% SPAN 95 90 80 70 50 30 10 05
Dia. 22,300 22,680 23.670 24,480 26,350 28.190 30.000 30,540
Bg 50.958 48,048 47.280 46,618 oy, G1.9 . .

By 6,692 6,928 5.991 5,461 3.603 3,405 3.365 __3.089
vg 761.757 801.803 773.574 152.664 690.288 604.050 ©32.287 582.223
Vg 463,387 516+ 396 S54%1.881 534,421 496.827 490.596 465,941 385,705
Vzg 478,852 535,009 524,018 516.347 495,683 493,587 463,545 408.602
Vze 463.921 511.323 537.818 531.103 495,410 489,567 465,104 385.131
Vag 591,647  596.300 564,324 547,032 480.104  G44.116  430.007 414,761
Yoo b4,580 62.284 56,554 50.860 31.217 29,138 27.348 20.782
Mg 687 .727 .698 677 .618 +593 562 +515
My 2410 454 477 L4790 437 2431 .408 2336
g 4y, 266 41,120 41,289 41,157 40.466 38,569 39,485 42,340
@ 2187 «106 069 2062 2053 <065 «079 « 164
w CosfBy/20 048 028 «019 .,018 «017 021 «027 « 358
o 2 564 2528 2478 2480 +48% 465 2484 £577
p . 739 847 .884 .895 906 +866 846 .732
im 8,718 7,298 9,670 10,328 10,888 10.724 12,520 14,9986
is 2.978 1,100 24,4990 2.538 1.538 294 1.190 3.598
5° lu. 462 16,398 14,801 14,241 12,103 12,005 12,605 12,619
PERCENT DESIGN SPEED’jMx 00 . 500676 CORRECTED FLOW PER UNIT FRONTAL AREA, _.M A% - 176684

N/ DESIGN f
CORRECTED ROTOR SPEED, N/AB = 6215000 CORRECTED FLOW.-PER UNIT ANNULUS AREA, l‘Aﬁ/ﬁ_—. 24,6277

an
CORRECTED WEIGHT FLOW, WAA/5 = 92,600

TABLE 2-4 BLADE ELEMENT PERFORMANCE AT 70% DESIGN SPEED,
POINT 4, MCA STATOR A (SLOTTED)

STATOR

© SPAN 95 90 8o 70 50 30 10 05
Dia. 2 (1] 24,4 350 190 0 S5
Pa 52,103 49,204 48,380 47,501 45,079 44,154 47.314 49,212
By 6,844 64999 6.074 5,669 4,304 3,916 30920 3,832
Vg T48,982 786,275 T61.457 745,421 681,245 646,354 606.922 569,652
Vg 450,877 496.530 2 76 19,1 476,97 458,806 [y 759 2.8
Vzg 459,213 512,853 505,082 503,070 480,820 463,667 831,479 372,131
V7o 446,550 491,681 519,198 515,844 475,281 457,612 421,748 352,092
Vag 591,031 595,243 569,239 549,592 482,375 450,247 446,133 431,301
Vg 3,729 60,499 55,345 51,2 5,792 31,335
Mg +674 o711 +686 +670 » 609 «575 «537 «502
Mg 2394 H36 + 460 456 2418 402 2368 306
Y 45,259 424205 42,306 41,832 40,775 40,238 43,394 45,380
[ »185 102 073 2077 2072 +086 «103 2208
i Cosfig 20 U8 «027 «020 022 «023 «028 +036 <074
D «5890 2544 «495 497 +506 2501 542 2634
e . 748 +855 »881 873 <878 +838 +818 687
im 92.863 B.454 10.770 11.211 11,899 12,904 16.984 18,782
is 4,123 20254 3.590 3421 24549 2,474 5,654 7.382
Ik 16.614 16,469 14,884 14,449 12,804 12,516 13,160 13,362
PERCENT DESIGN SFEED-%;E'??G; 70.0451 CORRECTED FLOW PER UNIT FRONTAL AREA, M1/ A"’/"’ = 169243
CORRECTED ROTOR SPEED, NAM = 6213.000 1

CORRECTED FLOWPER UNIT ANNULUS AREA, Mé_—- 23,5904
CORRECTED WEIGHT FLOW, WA/A/6 = 88,700 Acn
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TABLE 2-5 BLADE ELEMENT PERFORMANCE AT 70% DESIGN SPEED,
POINT 5, MCA STATOR A (SLOTTED)

STATOR

% SPAN 95 90 8o 70 50 30 10 05
Dia. 2 4,4 9 0

Ba 53,254 50.323 49,567 48,709 46,704 46,523 51.503 54,127
By 2,417 +582 22133 1,528 2399 . -

\ T44 526 780.307 758.199 T45.539 681,187 640,534 $96.,963 557,624
Vg 435,94 4 S (1] 6 05,2 458,04 4 98

Vzg 444,643 497,398 491,150 491,522 466,965 440,690 371.593 326,760
Yzo 4

Vag 596,582 600,564 577.111 560,178 495,783 464,804 467,208 451,854
Voo 8 18.881 13,474 3,192 2.720 4,425 -,671
Mg 669 « 704 «681 668 607 +569 «525 L4689
My 2280 421 44 2442 £ 400 375 o337 281
ﬁﬂ 50,837 u7.741 47.833 47,181 46,305 46,161 50,852 54,245
@ 2179 +104 082 2093 2106 130 «139 2238
@ Cos fiy/20 046 +028 023 .027 034 042 .049 .084
b 612 +576 £530 +535 556 +564 617 703
Tp 762 «855 +869 +851 832 +785 « 779 664
im 11,014 9,573 11,957 12.420 13,524 15,273 21.173 23,697
is 9,274 3,373 4,777 4,630 $.,174 $,8u43 9.6843 12,297
8° 12,187 12.052 10,

PERCENT DESIGN SPEED,-M' 100 . 70,0564 162755

CORRECTED WEIGHT FLOW, 1"‘\/675- 85.300

N0 DESIGN

CORRECTED ROTOR SPEED, N/\/O_s 6214,000

W
CORRECTED FLOW PER UNIT FRONTAL AREA, J:ﬁ-_é =

CORRECTED FLOW PER UNIT ANNULUS AREA,

wh/s _
A

22.6862

TABLE 2-6 BLADE ELEMENT PERFORMANCE AT 70% DESIGN SPEED,
POINT 6, MCA STATOR A (SLOTTED)

STATOR

- soan 95 90 8o 7 50 0 10 05
Dio. .

Bg 53,848 50.641 49,930 49,077 47,713 49,586 55,937 60,217
Bo 6 6.959 7.033 6,730 5,421 5,876 5.028 1,432
vg 730,380 765,799 Th6.849 738,864 674,339 620,317 589.838 544,668
Vg 428,699 474,331 499,885 99,1 442,237 393,328

Vzg 430,272 485.045 480,339 483,696 453,633 402,140 330,373 270,547
Ve 424 470,042 9 4 495,2 440 39

Vag 589,750 592.110 571.536 558,275 498,868 472,299 488,633 472,723
Yoo 50,301 574870 8,49 7 [} 64 7.4
Mg 2655 +689 0670 +661 «600 <549 0517 475
Mg 2374 4315 438 437 2386 2382 311 2257
Ag 47,110 43.682 42.898 42,347 42,292 43,711 50,909 58,785
7] «188 0110 0095 113 o148 2174 +201 2295
P Cos/<19/20 + 048 « 029 «025 «033 » 047 <057 +»070 .105
D +600 561 515 «S20 558 2593 2659 154
Tp R LT) +8U46 852 «819 770 735 +708 +603
im 11,608 9.891 12.320 12,787 14,533 18,336 25.607 29,787
is >,868 3.691 5.140 4,997 5,183 7.906 14,277 18,387
5° 16,508 16.429 15.843 15,510 13,921 14,476 14,268 10,962

PERCENT DESIGN SPEED,M" 100 - 50,0000

CORRECTED WEIGHT FLOW, W\/6/5 = 81.000

N/ DESIGN

CORRECTED ROTOR SPEED, N/AMA = 6209.000

CORRECTED FLOW PERUNIT FRONTAL AREA, M =
A
f

wi/s

CORRECTED FLOW PER UNIT ANNULUS AREA,
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PRATT & WHITNEY AIRCRAFT

TABLE 3-1 BLADE ELEMENT PERFORMANCE AT 90% DESIGN SPEED,
POINT 1, MCA STATOR A (SLOTTED) '

STATOR

% SPAN 95

90

8y

70

S0

30

i0

05
Dia. 22,300 22,680 23.670 24 489 26,350 28,190 30,000 30,540
Bs 47,779 45,713 44,592 43,445 40,901 39,021 38,04 40,031

By 7,231 T.432 74168 6,266 54528 6,590 6,175 3,596
Ve 964,267 1032,390 993,395 970,323 922,861 B8B6,824 850,040 805,577
vy 608,998 686,191 710,049 712,535  707.474% 677,220 692,208 586,722
vzg 659,654 719,251  106.128 703,433 696,979 688,785 668,168 616,818
Vzo 602,261  67E,435 702.808  706,85¢ 703,404 672,441 688,115 585,533
Yog 728,669 739,042 697.411 667,248 604,248 558,347 531,130 518,149
/. 76,657 88,763 884595 77,800 68,153 77,720 74,460 36,794
Mg 699 . 950 908 L8884 +835 . 799 « 761 «716
Mg 530 2602 625 627 5623 2594 1,608 2510
A 40,547 38,281 37424 37,176 35,373 32,431 32.473 36,435
58 2300 167 4150 2110 +072 2142 +089 .188
% Cosfy720 wUTT . 04l 081 2032 023 . 086 031 0

(] 4949 ngﬂ 0451 150 2416 L4113 0373 2483
N 608 W 773 o 7604 8le 864 o T2h . 780 <660
i 5,539 4,963 60982 7.15% 7,721 7,771 8,318 9,601
is =201 -1,237 -.198 -,635 1,629 =2,659 -3,012 =-1,799
5° 17,001 16,902 15978 15,048 14,028 15,190 15,415 13,126

PERCENT DESIGN SPEED,—M" 100 . gogssy

N/AA DESIGN

CORRECTED ROTOR SPEED, NAS = 7982000

CORRECTED WEIGHT FLOV, Vlvﬁ78- 124,020

CORRECTED FLOW PER UNIT FRONTAL AREA, #é; = 236634

CORRECTED FLOW.PER UNIT ANNULUS AREA, M’ 32,9840
A

TABLE 3-2 BLADE ELEMENT PERFORMANCE AT 90% DESIGN SPEED,
POINT 2, MCA STATOR A (SLOTTED)

STATOR
" P AN 95 90 80 70 50 30 10 05
Dio. 22.300 22,680 23.670 24,480 26,350 28,190 30,000 30,540
Bs 50.310 47,638 45.988 44,713 42,426 40,882 40,330 41,676
Be 8,019 8,178 7.884 6235 5.026 5.319 4,822 3.606
vg 964,749 1018,324 983.658 958,028 901,533 872,506 837,739 789,367
vy 557,790 627,231 664.410 666,809 650,342 632,489 633,087 529,503
Vza 614,703 684,675 682.249 679,838 664,959 659,491 638,609 589.589
Yz 550,646 619,080 6560593 661,580 647,153 629,494 630,779 528,425
Vog 742,386 752.446 707442 674,022 608,212 571,053 542,179 524,859
Vao 77.815 89,225 91.132 72,419 56,970 58,631 53.216 33,302
Mg 875 «932 «896 +869 +812 . 782 s T46 2699
Mg 482 545 »580 +583 568 +551 551 J457
A 42,291 39,460 38.104 38,478 37,401 35,563 35,508 38,070
o .263 157 .126 .089 .058 .109 .081 .186
@ CosBy/20 068 «0l1 » 034 026 ,018 «035 +028 «066
D +596 552 494 <485 471 2466 447 9550
T 0679 +806 «822 «867 904 .811 845 « 710
im 8.070 6,888 8.378 8,423 9,246 9,632 10.000 11,246
is 2+330 0.700 1.198 633 -, 104 -,798 -1.330 =154
5° 17.789 17.648 16694 15,015 13.526 13.919 14,062 13,136
PERCENT DESIGN SPEED NAB <190 . soon3 CORRECTED FLOWPER UNIT FRONTAL AREA, ﬂ‘@ = 230490
" NAL DESIGN ) f
CORRECTED ROTOR SPEED, NAG = 7984.000 CORRECTED FLOW PER UNIT ANNULUS AREA, wwO/s . s
CORRECTED WEIGHT FLOW, W\A/5 = 120800 Aon
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TABLE 3-3 BLADE ELEMENT PERFORMANCE AT 90% DESIGN SPEED,
POINT 3, MCA STATOR A (SLOTTED)

STATOR

% SPAR 95 90 80 70 50 30 10 05
Dio. 22.300 22,680 23.670 24,4890 26350 28,190 30,000 30,540
B 50.612 47,850 47.066 46,310 43,795 42,704 42,415 43,76l
8, 8,697 8,897 _BeT13 7.179 54534 5,510 5,032 4,516
Vs 956,316 1007,9505 974456 952,292 890.520 858,559 822,495 776,573
vy 545,333 605,300 641.973 42 2 620.,3 8,824 5. 2 1
Vg 605,517 74,982 662.632 £56,902 602.355 630,765 607.2)3 560,857
v 7 9 4 6.

ng: 739.100 747,251 Tiz.441 688,587 616,310 562,281 554,768 $37.420
Voo 82,462 93,609 97,245 80,331 59.8 8,46 3 8,2
Mg «8606 0920 « 884 861 « 799 ,766 « 7129 .66“
Mg 2671 525 +558 + 559 +539 1528 «5)15 7
A 41,914 38,953 38,354 39,130 384260 37.193 37.383 39,246
i 2225 .140 1102 2085 2 064 2092 093 .193
@ CosfBy/20 «058 .037 <028 « 025 +020 «030 .032 +068
[ - 2603 2367 2512 2530 +500 489 J4B7 2601
T 730 +830 +858 .879 «899 84S <837 725
im 8,372 7,100 9456 10,020 10, 54 3

iy 2.632 0.900 2.276 2,230 1.265 1.024% . 755 1,931
X 18.467 18,367 17.523 15,959 14,034 14,110 14,272 14,046

PERCENT DESIGN sPEEo,—M’* 00 . go0n3

CORRECTED FLOW PER UNIT FRONTAL AREA, —'5@ = 225072

N/ DESIGN A

7984,000
CORRECTED ROTOR SPEED, N/VF = 7984 CORRECTED FLOW PER UNIT ANNULUS AREA, "MO/8 . 313725

CORRECTED WEIGHT FLOVW, W\M- 117,960 ' o

TABLE 3-4 BLADE ELEMENT PERFORMANCE AT 90% DESIGN SPEED,
POINT 4, MCA STATOR A (SLOTTED)

STATOR

PN 95 90 a0 70 50 30 10 05
Dia. 22,300 22,680 23,670 26,480 26,3%0 28,190 30,000 30,540
Bg 52,162 49,001 48.221 47,359 44,702 43,849 45,352 47,062
By - _7.,070 __ 1 _.. 8,209 3,949 3,859 3,632
vg 923,506 977.711 947,850 930,097 B75.455 824,431 786,640 738,883
Vo 511,328 S71.684 614,500 615,885 599,630 572,523 546,183 459,988
Vzg 56%,330 640,17% 630.541 629,281 621,881 594 , 431 552,800 503,327
Vzo 506,022 565,719 608,458 612._115 597,472 570,963 544,899 459,044
Vag 729,333 737,901 706.827 684,186 615,808 571,136 559,645 540,931
Ygo 62,9384 71.548 76,405 57.833 44,014 39,424 36,757 29,140
Mg +832 .889 «856 837 783 . 7132 +693 647
M9 .““0 0“9“ 0553 .53“ 1520 .“95 .u69 -393
:\ﬁ 45,092 41,812 41.078 41,970 40,492 39,901 41,493 43,430
@ 2237 2151 «1086 2103 090 096 0111 2199
@ Cosﬂv/zq 061 2080 0029 <030 +028 031 .038 ,071
"] 629 2591 +531 S32 2521 « 3516 537 2623
e «718 «818 «855 «854 +863 »838 .818 <713
im 9,922 8,251 10.611 11,069 11,522 12,599 15,022 16,632
is 4,182 2,081 3,431 3.279 26172 2.169 3,692 5,232
8° 16,840 16,659 15.953 14,168 12,709 12,.5%9 13,099 13,162
PERCENT DESIGN sp:so,M" 100 . gog662 CORRECTED FLOW PER UNIT FRONTAL AREA, MNOA . nses
NAM DESIGN Ay

CORRECTED ROTOR SPEED, H/vé_a 7980.000

CORRECTED FLOWPER UNIT ANNULUS AREA, ___""6/5 = 305160
A

CORRECTED WEIGHT FLOW, WAB/5 - 114740 an
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PRATT & WHITNEY AIRCRAFT

) TABLE 3-5 BLADE ELEMENT PERFORMANCE AT 90% DESIGN SPEED,
POINT 5, MCA STATOR A (SLOTTED)

STATOR
o SPAN 95 90 ) 70 50 30 10 13
Dia. ____ag._s_o_L__g?ggg__a_a_.b_.ﬂ? 24,480 26,350 28,190 30,000 30.540
Bs 53,183 49,93 49,32 48,637 46,381 46,366 49,863 52,450
B, 6,530 188 .037 4430 4,544 4,806 4,3
Vg 926,854 978,128 950,695 93u,171 868,530 822,018 775,398 722,542
Yo 4 562,277 008 00,815 70,741 542 316 497,094 419,19;
Vzg S54,422 628,561 618,788 616,698 598,888 567,153 499,834 440,356
Vi 557,377 437 5,616 68,687  B40,466  495,3
Vag 741,992 748,542 721,057 701,134 628,768 594,950 592,79% 572,845
Voo 49,644 63,750 64,680 63,188 43,206 42,965 41,644 31,835
g .833 886 .856 .B838 173 . 126 677 627
Mo L4829 L1485 2518 518 492 4465 423 2355
Ag 47.480 43,422 43,139 42,600 42,040 41,822 45,057 48,094
@ 141 0 1 19 147
@ CuB,/Ia +059 .037 .030 .033 +032 .039 »051 <075
0 2650 .606 555 554 2555 559 2606 2685
e .735 0533 .853 .8“7 0656 .815 078“ 0717
im 4 9,182 718 347 0 6 533 2
i 5,203 2,982 4,538 4,557 3.851 4,686 8,203 10,620
50 15,47% 15.980 14,998 14,817 12,842 13,146 14,046 13,885

PERCENT DESIGN SPEED,

SAB 0 L gq003
N/ DESIGN

CORRECTED ROTOR SPEED, N/\I€= 7984.000

CORRECTED WEIGHT FLOW, W\B/5 = 110350

CORRECTED FLOW PER UNIT FRONTAL AREA, —'Ai = 21,0551

CORRECTED FLOW PER UNIT ANNULUS AREA, %’i: 29,3484
on

TABLE 3-6 BLADE ELEMENT PERFORMANCE AT 90% DESIGN SPEED,
POINT 6, MCA STATOR A (SLOTTED)

STATOR
% SPAN k1Y 90 80 70 S5u 30 10 05
Dio. 22,300 22.680 230670 24,480 26,350 28.190 30,000 30.540
By 54,160 50.802 49.710 49 943 48.468 49,298 534665 58.217
B, 6,787 2. 7 4.569 e 4,254
Vg 9260920 978.701 965.;23 9R2 463 86_8’.326 813.026 771.682 705.875
V, 4
Via 541,887 617.667 623441 606,035 575, 542 5304150 457.222 371.785
v s
Val: 751.414 758.458 736178 721,371 650,016 6160366 621.644 6004030
Voo — DT.740. 68,597 71.457 63,972 43,582 45,658 34,420 12,341
Mg «831 «885 «869 .843 «770 2715 «670 «508
M9 S + 469 ol ® e
A 47.3713 43,767 42.935 43,782 43.899 [T TN 496411 564364
Eﬁ 0239 s 142 oly2 ‘116 PSL -] 2171 2206 2256
@ CosfBy/20 «062 <037 039 040 2 046 056 <071 +091
D . 569 2590 2607 663 2154
e «726 «832 814 .819 <801 «758 2719 o674
i 11,920 10.052 12.100 13,653 15.288 184048
i 6.180 24852 4920 5,863 5.938 7618 12.005 16.387
5° 16.557 16.505 15.585 14,942 13.069 13.787 132494 112383
PERCENT DESIGN SPEED,—M“ 109 . gp9662 CORRECTED FLOY PER UNIT FRONTAL AREA, LY. BT
HAH DESIGN Ag

CORR X = 7880.000

cren noton seeep, WAK CORRECTED FLOW PER UNIT ANNULUS AREA, Ms 28.2074
CORRECTED WEIGHT FLOY, ¥\A/5 = 106.060 Ao
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TABLE 4-1 BLADE ELEMENT PERFORMANCE AT 100% DESIGN SPEED,
POINT 1, MCA STATOR A (SLOTTED)

STATOR
. 35 30 a0 70 50 30 10 05
o 2 6 23,670 4,480 26,350 28,190 30,000
Be 45,932 44,423 44,328 43,892 41,097 39,59  39.481 40,048
By ——1a123 6,828 4,786 4,778 4,851 5,437 6o 9

693 3,991
1094,183 1136.508 1091.126 1066,752 1024.162 992,435 966.556 930,257

A/

V: 640,797 688,298 709,915 709,768 725,806 722,947 722.409 627,696
Vzg 759,286 809,947 779,215 767,633 T771.197 7644525 745,985 712,110
vz 3 6. - yall 705,9 722,403 719,358 718.241 641
vﬁ: 786,182 795,492 762,379 739,581 673,223 632,521 614,564 598,5u8
Voo 79,461 81,833 59,234 89,125 61,379 68,494 16,651 43,692
Mg 1,008 1,055 1.002 « 974 +929 +894 «864 827
Mg 2554 +598 2617 «616 «.632 628 «625 538
A 38,808 37.594 39,53 39.114 36,246 34,157 33.361 36,056
a .262 .180 2169 L 140 .101 .108 o125 .185
bze c“ﬁ9/2a +068 <047 2046 +041 «032 +035 <043 .066
D 2578 «557 + 524 +519 479 457 o H4b 2936
T +695 o 792 782 «813 »848 +820 o177 o 124
im 3,692 3,673 6,714 7,602 7.917 8,344 9,151 9,618
iy -2,048 -2,527 =466 -,188 -1,433 ~-2.,086 =2,179 =-1,782
X 16,893 16,298 13,596 13,558 13,351 14,037 15,331 13.521
PeRCENT DEsioN spEED, WV X 190 . 90008 CORRECTED FLOW PER UNIT FRONTAL AREA, 8 . o0

NAM DESIGN Ag

SPEED, NAH = £862.000
CORRECTED ROTOR AR = CORRECTED FLOW PER UNIT ANNULUS AREA, l‘Ai/?_= 35,7181

CORRECTED WEIGHT FLOV, V‘ng- 134,300 on

TABLE 4-2 BLADE ELEMENT PERFORMANCE AT 100% DESIGN SPEED,
POINT 2, MCA STATOR A (SLOTTED)

STATOR
% SPAR 95 Bl 80 70 5¢C 30 106 05
Dia. 22300 220680 234670 2,40 264350 2841906 30,000 300540
Bs 50.322 48.084 466518 44,955 42222 41.476 G20 342 424773
By B8.214 9.018 T+377 5,548 3.613 4o 495 4,521 4090
v 1076.,242 1132.,983 1096.303 1075.7e7 102€,201 991,334 970.612 937.429
Yy 557.181 628.600 678,689 689,376 687,341 6810645 690,765 5864091
Vzg €682.684 755.246 753065 760,189 799371 T42.528 717.386 688.106
Yz 549,772 €19.050 671.685 684,803 685,230 6790244 668.+.536 584 +562
Yo 830,715 843.080 7950466 760,062 689616 6560571 653.762 636.607
Yoo 79,601 98,529 87.169 66,648 43.313 53.424 54452 41.798
Mg «979 1.042 1.002 .980 0927 <863 «861 <827
My o475 « 539 0585 4595 « 594 «587 «591 <497
A 42.308 39.066 39.141 38,407 38.609 364961 37.821 384684
& 252 174 122 .105 .075 .080 <085 +188
5&139/20 +065 « 048 «033 .031 « 024 <026 029 0067
D 659 <615 +555 . S545 529 «510 0503 «599
Tp o733 « 616 855 869 «897 «678 2863 o748
[ 8.282 o334 84908 8,665 F.042 10.226 12.012 12343
iy 2.542 1.140 1728 +875 -+30i8 - 2% 20682 0943
a° 17,984 10,488 16.187 14 328 12,3113 13,095 13,761 13.620
PERCENT DESIGN SPEED,—M‘ u 100,2661 CORRECTED FLOWPER UNIT FRONTAL AREA, 'ﬁ = 265.1670
NAF DEsIGN A

CORRECTED ROTOR SPEED, NAf = 8802600 CORRECTED FLOW PER UNIT ANNULUS AREA, __hf/& = 3078

CORRECTED WEIGHT FLOW, w\B/5 = 131900 an
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TABLE 4-3 BLADE ELEMENT PERFORMANCE AT 100% DESIGN SPEED,
POINT 3, MCA STATOR A (SLOTTED)

STATOR

95

S5 SPAN 90 80 70 50 30 10 05
'[;':‘ 51.973 49,531 48,455 47,246 44,145 43,42} 44,762 45,661
B 7.606 8,969 6,855 4,742 3.051 3,943 4,532 4,323
v: 1045,547 1100,524 1068, 231 1051.697 1000.778 :61.7‘7440 9:8.913 9g7.992
‘,',; 642,478 712.687 707. 179 712.898  717.591 698.341 673.744  634.587
o 5 571.2 2,552 56,870 654,206 644,268 650,447 = 550,890
v”l: 823,659 837.229 799.498 772,237 697.015 661.058 668.184 649,412
Voo 67,653 0 5 4 5 4
" 946 1.005 <969 .951 .898 +856 +835 . 795
,‘: 834 (495 o547 1567 2563 4553 L5546 2465
A 44,372 40.561 41,600 42,504 41.093 39.478 40,229 41,338
& 257 L186 2136 ,103 -087 ,090 L1119 .213
& CosBy/20 .066 049 .037 .030 .028 .029 .04l «075
b - . N 585 .
e 733 .806 .841 872 .883 866 .818 +718
.m 9& 8,781 10,845 104956 10,965 12.171 14,432 15,231
3,998 2.581 3,665 34166 1,615 1,741 3.102 3.831
.a____.l._-}li __16.439 15,665 13,5 55 4

PERCENT DESIGN SPEED, A0 . 100.1296

N/ DESIGN

CORRECTED ROTOR SPEED, N/vﬁ-- 8881,500

CORRECTED WEIGHT FLOW, 'M- 128,560

/5

CORRECTED FLOW PER UNIT FRONTAL AREA, —!Aﬁ- - 245297

CORRECTED FLOW PER UNIT ANNULUS AREA, _".'.‘16__/5_=

f

34,1915
on

TABLE 4-4 BLADE ELEMENT PERFORMANCE AT 100% DESIGN SPEED,
POINT 4, MCA STATOR A (SLOTTED)

STATOR

AN 35 90 8b 70 50 30 10 05
Dia. 22,300 22.680 23.670 24,480 260350 2B8.19 30 .

Bs 54.209 51.061 #9.721 48,242 44,912 44.B16 484270 49.255
Be 6.850 8.439 6607 8,837 2,382 3594 4.701 20969
Vg 1037.947 1097.659 1066.313 1050,342 992.802 949,538 9260336 8844513
V9 500.‘}” 569-236 62809 1 753 '.-983 6170105 605-528 517.10“
Y8 605.695 688.462 608+ 262 698,612 702.650 673.433 6164578 577.309
Vg 495,445 561,549 623.419 642,304 630.853 £15.662 . 603.438 515,841
Vos 641.937 3.779 813.496 783,517 700.938 669.265 691.311 670.128
Ygo $9.691 83.541 72+ 368 54,449 25.829 38.682 49,631 35.788
Mg <934 -998 -96" <946 «888 Bi41 +809 ¢ 768
Mo 423 . +E41 1525 510 oU32
éﬁ 47.359 42, 622 45.114 43,405 42,570 41e.222 43.568 45.287
P 2252 2183 2129 117 107 2112 2134 22290
@ Cosfy/20 065 +048 + 035 2034 <04 037 047 «078
] i + 663 5 58 57 2566 [ 7

T «739 08I1 -3%0 .35% o861 «835 .310 «718
im R L 10.311 12411 11,952 11.732 13.566 17.940 18.825
iy 6,229 4.111 4.931 4,162 2.382 3.136 6.610 7,425
o 9 15417 13, -1 2e 194

PERCENT DESIGN SPEED, A 100.0631

NAA DESIGN

CORRECTED FLOW PER UNIT FRONTAL AREA, WY/ _ 230183
A
§

CORRECTED ROTOR SPEED, N/\/ﬁ-s 8875.600

CORRECTED FLOW PER UNIT ANNULUS AREA, Mﬁ.@J 33,3381
A

CORRECTED WEIGHT FLOW, W\A/5 = 125.340 o
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TABLE 4-5 BLADE ELEMENT PERFORMANCE AT 100% DESIGN SPEED,
POINT 5, MCA STATOR A (SLOTTED)

STATOR

% SPAN g5 90 80 720 50 30 10 05
Dia. 22,300 22,680 23.670 24.480 26,350 28.190 30,000 30,540
Ba 54,672 B7. %91 50,610 49,122 46,583 47,223 49,558 51,465

By 7.018 8.670 7545 5,895 2.651 g.soz 5,136 3,417
vg ~ L019,100 076,734 L0F7.56% 103%.650 984  923.877 911,298 859,792
o 501,679 571.147  621.676 34, %76 609.510 587,757 575,581 499,006
Vzg 568,092  669.13% ©60.811 666,062 666.956 627.312 591,127 535,636

V2o 496,541 565,168 615.016 650,047 608.313 585,714 573.228 498,102
Vog 831,436 ©42.55¢ @811.760 789,331 705.295 67B.183 653.549 672,556
Voo 61,295 86.097 81.631 65,169 28,187 46,138 51,526 29,746
Mg .915 976 O3 .920 864 .813 e 193 S T43,
™ 424 485 530 54 .519 498 483 416
A §7 654 kz2.82] 43.26% 43,026 932 §2.721 48,422 48,048
il 1248 166 .150 .130 2135 186 2219 2259
& Cos /20 . 064 043 035 .038 043 088 «076 2092
o 699 .651 4595 .589 1592 .587 «613 1,684
i 158 .823 <86 NTT) .822 788 .697 2664
im 12,432 10.741 13.200 13,432 13.403 16.973 19,228 21,035 .
is 6.“9‘ “0 3“ 6-020 5. 6‘2 40053 505‘3 7l898 9.635
8° 16,768 13,140 16.35% 14,675 11.151 13,102 14,376 12,947
PERCENT DESIGN SPEED,—M" 00 = 1000417 CORRECTED FLOW PER UNIT FRONTAL AREA, YO8 _ 233505
NAS DESIGN Ag

8873700
CORRECTED ROTOR SPEED, NA/ = CORRECTED FLOW PER UNIT ANNULUS AREA, "_"f_/_'sd 22,5479

CORRECTED WEIGHT FLOW, W\A/b = 122,380 on

TABLE 4-6 BLADE ELEMENT PERFORMANCE AT 100% DESIGN SPEED,
POINT 6, MCA STATOR A (SLOTTED)

STATOR

% 'SPAN 95 90 80 70 50 30 10 05

Dia. 22,300 22.680 23.670 24,480 26.350 28.190 30.000 30,540

gn 5:.049 50.955 5_¢,> . 14_1, 49, 239 47,755 ug, 784 52.291 54,206 .
9 3 a2

vg 1029.573 1084.627 1058.64%7 10#3.599 970.374 910.776 ©86.824 640,526

V9 5,

—-— 518,757 991.977 £33.636 636,695 590,846 555,302 543,790 460,877
1 7, 4

V7o 513.963 584 .559 $26.955 631,575 589,336 553,372 542,410 460,57
Vos 33,446 842.383 812.639 791.650 718.360 685,117 703.175 681,775
£0.815 85,072 8%.09% 73.426 35,983 44,497 = 38,281 . 16,310

¥y,
69

Mg 926 <984 +954 «936 861 .199 0769 o723
My 2439 2508 2540 542 2502 2869 454 2382
ZAE‘B 47,3165 42.69> 42.514 42,717 44,264 44,188 48,254 52,178
& ﬁ_r_____._Z& +146 2131 139 «180 <137 188 2260
@ Cos /20 061 +038 +036 «0Ho <048 «051 0065 «092
D 2686 1635 «587 2589 2613~ .619 2648 2732
e 749 +843 83 «830 «810 . 788 + 749 679
i 11.808  10.205 12,58 13,089 14,575 17,53 21,961  23.776
Lo 6502 @ 37.733 16.437  15.402 @ 11,992 @ 13.196 13,277 11,558

PERCENT DESIGN SPEED,—M" o,
RAL oesiGH

CORRECTED ROTOR SPEED, NAF = 8854.200

99.8219 CORRECTED FLOW PER UNIT FRONTAL AREA, -bA@ = 229918

1

CORRECTED FLOW PER UNIT ANNULUS A NS L o
CORRECTED WEIGHT FLOW, W\A/5 = 120,500 AR
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TABLE 5-1 BLADE ELEMENT PERFORMANCE AT 110% DESIGN SPEED,
POINT 1, MCA STATOR A (SLOTTED) |

STATOR

o 2.3 9°gg e N4 6,950 20190 30,000 30.8

Dia. 22,300 22.6 23.670 26,580 26, . 0.00 0,540
By 49.221  47.188  48.816 44,181  41.%78  30.8642 &1, .

B 11,464 10,465 1.359 1.614 1,955 4,420 4,220 .89
ve 1183.312 1236.587 1168.479 1169.627 1131,578 1103.895 1069.731 1031.935
v 3 7.1 786.391  768.797 _ 787.125 650,841
Vos 771.109  838.541  826.850  833.976  847.123  847.337  796.711  761.324
Vay 618.502  72B.464  T45.817 765,319  785.089  766.140  782.885  650.712
Vo 896,002  907T.113 852,264  811.660  T49.480  T07.232  T13.806 696,600
Voo 125598 134,943 17,739 21,043  26.833  59.252 57,919 _ 10.149
Mg 1,084 1.146 1,091 1,06% 1.027 .995 948 L9309
by .537 .637 642 642 678 660 670 547
A ST 77T 36,723 Bu.457  82.567  39.523  35.421  37.637  41.564
o 321 .185 192 2180 .108 .167 122 .242
5 CosByr20 082 .ou8 053 .053 <034 ~ 054 L 042 .086
o 629 +560 561 .555 .506 495 477 605
T 662 799 773 780 L 849 757 2197 .682
o ©.981 6.438 8.206 7.891 8.298 8.592  11.527  12.027
b L.241 0.240 1.026 101 -1.052  -1.838 197 627
2. 21.214 19,93% 10,169 10,394 10,455 13,020 13.460 10,424

PERCENT DESIGN spegp,_'ié[ﬂ:* 100 . 090315 CORRECTED FLOW PER UNIT FRONTAL AREA, s | 26,7754

N/AD DESIGN A

CORRECTED ROTOR SPEED, N/v/f =9760.920
/ﬁ CORRECTED FLOW PER UNIT ANNULUS AREA, -———-—wl\lf;—/5 = 37.3218
A

CORRECTED WEIGHT FLOW, W/B/5 = 140,330 an

TABLE 5-2 BLADE ELEMENT PERFORMANCE AT 110% DESIGN SPEED,
POINT 2, MCA STATOR A (SLOTTED)

STATOR
AN 95 50 80 70 50 30 10 5
Die. 22,300 22,680 23,670 24,480 26,350 28.190 30.000 30,540
Bg 54,207 49,789 48,092 36,575 42.697 42,178 44,921 45,722
By S.688 11.037 B.263 £,603 3,678 3,763 3.238 1,927
Vg 1094 . 824 1166,.376 1145.,135 1133.244 1096,153 1071.449 048,448 1005,377
vy LpB,u4bY 570,929 655,555 692,343 711,644 707,283 714,651 oll.Tu4
Vzg 632.68“ 751.430 763.567 777.220 805.054 ;93.206 742.361 701,848
v 4 :
Vo 688,050  890.735 852.235 823,045 743,317  719.414  740.341  719,8ué
Voa 48,408 109,302 102,128 79,610 45,653 465,418 40,371 20,237
Mg <987 1.066 1.0461 1,027 988 +957 »920 876
Mo 410 1482 2557 »990 +608 2601 1600 4500
g 48,519 38.752 39,130 39,972 39,018 36.416 41.683 43,794
= 2243 «239 ~159 «116 » 085 106 «099 190
0 Cos iy 20 003 «062 043 «03y 027 034 «035 067
) 2748 683 604 «S719 551 <544 «550 .648
e y 764 « 766 «829 .867 .893 .856 857 . 64
im 11,967 9,039 10.482 10.28% 9.517 10.928 144591 15,292
is b,227 2.839 3.302 2,495 «167 498 3.261 3,892
5 15,458 20.507 17,773 15,383 12.178 12.363 12,478 11,457
PERCENT DESIGN SPEED;M" 100 - 099179 CORRECTED FLOW PER UNIT FRONTAL AREA, Y08 . 262488
NAMG DESIGN A¢
CORRECTED ROTOR SPEED, N/AB = 9749.720 ’
CORRECTED FLOW PER UNIT ANNULUS AREA, 2 . 365878

h
CORRECTED WEIGHT FLOW, ¥3A/5 = 137570 'Y,
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TABLE 5-3 BLADE ELEMENT PERFORMANCE AT 110% DESIGN SPEED,
POINT 3, MCA STATOR A (SLOTTED)

. STATOR

> SPAN 95 90 80 70 S¢ 30 10 05
Dia. 22,300 22680 23670 24,480 26.350 28.190 30.000 30.540
Bg 61,329 51.903 48.065 47,103 43,709 43,655 47,046 47,772
By 4,292 10577 8.827 6,159 2,140 24926 3.331 1348
Vg 1064.802 1130.370 1133.6042 1123.385 1081.871 1050.236 102%.979 985.101
Vo 470.253 548,944 636918 678,442 687.912 680.435 671,944 571.701
Vzg 509.920 696.203 T4T 474 763.733 781.541 759.683 699,088 662.062
Vg 467.557 538.131 627946 673,251 686,720 679.264 670.741 571574
Vog 934,248 889.562 851.062 822.967 747.568 T724.995 750,920 T29.443
Voo 35.189 100,766 97.731 72,785 25.683 34,735 39.045 13.455
Mg «953 1.023 1.026 1,014 +970 2932 « 894 853
Mg 393 46l +539 576 +585 «575 560 2473
éﬁ 57.038 414325 39.4839 40,944 41.569 40729 43.715 46.424
@ « 165 «236 0157 2115 « 097 o112 2135 214
& Cosflyr20 <043 «061 «043 . 034 «031 <037 <047 «076
] 2773 269% 2617 589 o574 « 566 +586 «677
Mo «oB41 « 766 <831 868 «879 « B49 +815 «738
in 9 » o 0% - [ 9 ol (] 734
is 13349 44953 3.875 3,023 1.179 1.975 5386 5.942
o 14,062 20.047 17637 14,939 10040 11526 12.571 10.878

PERCENT DESIGN SPEED,—M" 100 . 100,7565

N/AH DESIGN

CORRECTED FLOW PER UNIT FRONTAL AREA, b 25.7470
A

CORRECTED ROTOR SPEED, NAM =9735.400

CORRECTED WEIGHT FLOW, W\8/5 ~ 134,040

[

CORRECTED FLOW PER UNIT ANNULUS AREA, IO/ . sgess

an

TABLE 5-4 BLADE ELEMENT PERFORMANCE AT 110% DESIGN SPEED,
POINT 4, MCA STATOR (SLOTTED)

STATOR
% SPAN 95 90 80 70 56 30 10 [}:)
Dia. 68 3.670 24,480 26.350 28,190 30,000 30,540
Bg 56,096 51+955 50.409 48,687 45,366 46.274 49,512 50,187
Be 4,391 11.895 8.842 6,342 2.238 4,248 2,433 =.08R9
Vg 1094.415 1162.863 1136.090 1126,184 1077.836 1035.,4316 1009,366 969,958
Vo 7 . 675,779 8 4
Vzg 609,134 715.182 722.851 742,519 756.771 715.533 655,349 621,043
Yzo 469,247 S41.639 627.607 670,418 667,460 642,399 632,377 536,773
Vga 908,332 915.790 875,489 845,888 767.004 748,247 T767.668 745,061
Voo 36,136 1144406 97,845  Tu.649 26,112 47,739 26,874 -,B%
Mg « 980 1.055 1.024 1.012 2962 «911 .873 +834
Mg 2393 465 2537 +571 «565 540 524 JG
:’ﬂ 51,705 40060 41,567 42,345 43.128 42,026 47,079 S5c.276
o +254 2219 2149 2114 .118 2142 1166 2251
?.TCos[i9v’20 066 «N57 . 040 «033 «037 <046 «058 . 089
[+] o 771 «701 + 624 .598 596 . 5948 .628 2719
e « 756 «788 .841 «870 .857 .812 + 782 s 701
im 13,856 11.265 12,799 12,397 12.186 15,024 19,182 19,757
is b.116 5.00% 5.619 4,607 2.836 4,594 7.8%2 8.357
5% 14,161 21365 17,652 15,122 10.738 12,848 11,673 9,44
PERCENT DESIGN SPEED,M’ 8 = 440,0870 CORRECTED FLOW-PER UNIT FRONTAL AREA, M/é = 25.2261
NAD bESIGN A

CORRECTED ROTOR SPEED, N/A/H =9762:940

CORRECTED FLOW PER UNIT ANNULUS AREA, WOLb | e
CORRECTED WEIGHT FLOW, W\EB/6 = 132210 AL
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TABLE 5-5 BLADE ELEMENT PERFORMANCE AT 110% DESIGN SPEED,

POINT 5, MCA STATOR (SLOTTED)

STATOR

% SPAN 95 90 8u 70 50 30 10 05
Dio. I} 22, o 4 480 26,350 28,190 30.000 30.540
Bs 58,911 62.100 49.762 48,296 44 .667 46.298 50.588 54,187
Bs 4,42 10.530 9.063 6,839 2.486 4,886 1. -
vg 1071.850 1155.705 1151.926 (142,986 1087.442 1037.112 1008.682 931.548
vy 479 561, +928 0,96 +019 1 7
Vzg 552,267 ;gﬁ- 517 762.955 7.‘.;9.513 773-311 T16.439 6404399 545,091
v 76 .
ng: 917.891 911.954 879.349 853,343 76;- 157 T49.774 779.307 755.418
Vg 1 5 -
Mg +956 1.046 1.040 1,029 «971 «913 «870 + 798
Mg 2399 o« 470 oS4l 573 +558 25319 2503 sH24
A 54.483 41,571 40700 41,457 420382 $1.412 48.625 S4.621
& .101 .201 o145 t116 .126 154 175 171
T Cosfy/20 « 026 «0%52 +039 +034 « 040 +«050 «061 «061
D <761 +695 +625 2602 +606 2620 657 + 733
M «904 «804 846 .870 «850 «809 782 <794
im 16.671 11.350 12.152 12,006 11.687 15,048 20.258 23.757
i 10.931 5.150 4.972 4,216 2.337 4e618 8,928 12.357
8° 14,198 20000 17.873 15,619 10.986 13.486 11.203 9.095
PERCENT DESIGN SPEED,—'!M' V00 . 099654 CORRECTED FLOW PER UNIT FRONTAL AREA, OB | s40m3
N/AL DESIGN A

¢
CORRECTED ROTOR SPEED, NAB =9753930

CORRECTED FLOW PER UNIT ANNULUS AREA, LAY/ I

on

CORRECTED WEIGHT FLOW, ¥\6/5 2130670

TABLE 5-6 BLADE ELEMENT PERFORMANCE AT 110% DESIGN SPEED,
POINT 6, MCA STATOR A (SLOTTED)

STATOR

% SPAN 95 90 [:1i] 70 50 30 10 08

Dia. 22,300 22,680 23,670 24,480 26,350 28,190 30,000 30,540
Bg 56,333 52,929 51,206 49,282 46,777 47,198 52,974 54,759
By 5,160 9,973 8,843 6,901 3,305 6,237 «884 -1,264
Vg 1107.021 1170,225 1138.004 1124,541 1067,627 999,516 973.673 924,107
A 995,957 576,737 647,090 672,900 642,865 592,948 576,086 482,687
Vzg 012,452 704,093 711,929 732,714 130,736 679,007 586,302 533,215
Vg 492,619 566,609 638,126 666,943 641,251 589,243 575,975 482,552
Vas 921,345 033,705 886,961 B52,327 177,978 733,351 777,347 754,749
\ 44,604 99,882 99,473 80,852 37,065 64,422 8,886 =10,648
Mg »989 1,058 1.023 1,008 <948 .876 . 187
My 2412 L482 544 567 2541 2495 473 4394
Ap 51,173 42,956 42,363 42,381 43,472 40,961 52,090 56,023
@ 2266 2191 0135 2122 1148 2171 2186 2272
@ Cosfy/20 +069 . 050 <037 . 035 «0u7 .056 +065 +096
D 2753 2691 2618 .600 617 1625 1683 2 771
e « 741 814 . 854 .861 2823 .781 767 68%
im 14,093 12,179 13,596 12,992 13.597 15,948 22,644 24,329
is 8.353 5,979 6,416 5,202 G,247 5,518 11.314 12,929
e 14,930 19,443 17,653 15,681 11,805 14,837 10,124 8,266

PERCENT DESIGN SPEED,—M" 100 - 09,9775

N DESIGN

CORRECTED ROTOR SPEED, NAB = 9755.000

CORRECTED FLOW PER UNIT FRONTAL AREA, w = 245373
£

CORRECTED WEIGHT FLOW, WAA/5 = 128.500 CORRECTED FLOW PER UNIT ANNULUS AREA, %/_55 342021
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APPENDIX B

Pressure Coefficient Data Tabulation
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PRATT & WHITNEY AIRCRAFT

TABLE 1-1

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
50 % DESIGN SPEED, POINT 1

c c Hub/Mid
% P S Factor P S Factor % P 8§ Factor 9 Channel
Chord 10% Span 10% Span 90% Span | 90% Span |[Chord{ 90% Span | 90% Span || Chord| _Ratio
Suction  Pressure | Suction  Pressure | Pressure| Pressure Suction Suction —p};——
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -1,491 { 0.196 2.530 0,843 0.361 0,703 33.5 [ -1.016 2,081 8.5| 0.804
40 -1,052 | 0,263 2. 092 0,775 0,299 0.764 35.71 -0.872 1.937 13,5] 0.804
45 | -0.816 | 0.331 1,855 | 0.708 | o0.423 0.641 || 38.8| ~0.564 1.628 18.8] 0,804
50 =0,816 | 0,398 1,855 0,640 0.361 0,703 40.9] -0.543 1,608 23.7] 0.804
60 ~0. 647 0,398 1.686 0,640 0.464 0,600 51.3 ] -0,461 1.525 34.1] 0.819
70 =0,478 ] 0.364 1,518 0.674 0.402 0,661 56.1] ~0.276 1,340 45,8] . 0,844
61.0 58,0]  0.853
70,4 ~0.091 1. 155 71.3] 0,859
79.41 -0,091 1,155
TABLE 1-2
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
50 % DESIGN SPEED, POINT 2
c C Hub/Mid
9 P S Factor P 8 Factor % P 8 Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span |{Chord{ 90% Span { 90% Span Chord Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /p
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -1,310 | 0,352 2.349 0,686 0,445 0.617 33.5| ~-0.920 1,983 8,5} 0.816
40 | -p.835 | 0.386 1.874 | 0.652 | 0,382 0.680 || 35.7| ~0.731 1,793 13.5] 0.822
45 | _0.631 | 0.454 1,670 | 0.584 | 0,508 0.554 |l 38.8] ~0.437 | 1.499 18,8 0,822
50 -0,631 | 0.454 1,670 0,584 0,466 0,596 40.91 ~0,395 1,457 23.7] 0.825
60 | _0.461 | 0.488 1500 | 0.550 | o0.319 0,743 |l 51.3] -0.374 | 1,436 34.1] o0.841 |
70 ~0,326 0,454 1.365 0,584 0,487 0.575 56.171 -0.184 1.247 45,.8] 0.892
61,0 58,0 0.871
70.4] 0.004 1,058 71.3] 0.877
79.4] 0,004 1,058
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TABLE 1-3
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PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)

50 % DESIGN SPEED, POINT 3

c c Hub/Mid
% P S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span }lChord} 90% Span | 90% Span Chord Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -1,284 | 0.360 2.320 0. 675 0.483 0.578 33.5§ -0.808 1,870 8.5] 0.824
40 | -0.772 | 0.397 1,808 0.638 0,419 0.641 || 85.7] -0.639 1,700 13.5} 0.833
45 -0,589 0.433 1,625 0.602 0.547 0.514 38.8 ] -0,321 1,382 18,8] 0.833 4
50 -0,553 0.360 1,589 0,675 0,483 0,578 40.9 | -0.321 1,382 23.7] 0.839
60 -0,406 0.507 1,442 0.528 0,589 0.472 51.3 | ~0,257 1.319 34.1] 0.854
70 -0.297 0.470 1,333 0.565 0.525 0,535 56.1] -0,088 1,149 45.8] 0,872
61.0 58.0 0.881
70.4 0,081 0,980 71.3] 0.884
79.4 0,081 0,980
TABLE 1-4
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
50 % DESIGN SPEED, POINT 4
c c C Hub/Mid
9 P S Factor P S Factor % P S Factor % Channel
Chord 10% Span_ 10% Span 90% Span | 90% Span |jChord) 90% Span | 80% Span || Chord | _Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction P /p
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25 “
30 L
35 | -0,991 | 0.327 2,023 0,704 0.491 0.569 |} 33,5] -0,754 1,815 8.5 0.831
40 | -0.564 | 0.405 1,596 | 0.627 | 0.364 0.696 |l 35,7 -0,522 1.588 18.5) 0,837
45 1 -0.409 ] o.482 1,441 | 0.549 | 0.237 0.822 || 38.8] -0.290 1,350 18.8| 0.843
50 ~0.409 | 0.288 1.441 0,743 0,449 0,611 40.9 | -0.268 1,329 23.7] 0,846
60 ~0.293 0,482 1.325 0,549 0.596 0,464 51.3 | -0.184 1,245 34.1] 0.863
70 ~0.215 0.482 1,247 0,549 0.533 0, 527 56.1] -0,036 1,097 45.8] 0.875
61.0 58.0] 0.884
70,4 0,132 0.928 71,3} .0.890 |
79.4 0.132 0,928
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TABLE 1-5

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)

50% DESIGN SPEED, POINT 5

98

¢ c c Hub/Mid
% P S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span || Chordf 90% Span | 90% Span Chord Ratio
Suction Pressure | Suction Pressure | Pressure Presgure Suction Suction p /P
Surface Sarface Surface Surface Surface Surface Surface Surface 8
s 1
20
25
30
35 ] -0.693 | 0.347 1,723 0.683 0.526 0.527 33,5 | -0,783 1,837 8,5] 0.837
40 1 _o.372 | 0.387 1,403 0.643 0,411 0. 642 85.7} -0,553 1,608 _13,5] 0.849
45 -0.252 | 0.467 1.283 0.563 0.044 1,010 38.8| -0.300 1,355 18,8} 0,855
50 0.067 ] 0.187 0.963 0,843 0.503 0.550 40.9] =0,277 1.332 23,7] 0,861 |
60 -0,092 | 0,467 1,123 0.563 0,618 0,436 51.,3] ~-0,185 1,240 34.1] 0.876
S 707} 0,092 | 0.467 1,123 0,563 0,549 0.504 56,11 -0, 047 1.102 45,8] 0,887
61,0 58,0{ 0,896
70.4] 0,112 0,941 71.3] 0.902
79.4 ] 0.112 0.941
TABLE 1-6
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
50% DESIGN SPEED, POINT 6
c c c Hub/Mid
% P S Factor p S Factor % P S Factor D Channel
Chord 10% Span 10% Span 90% Span } 90% Span }]Chord} 90% Span § 90% Span Chord Ratio
Suction  Pressure | Suction Pressure | Pregsure} Pressure Suction Suction l p /P
Surface Surface Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -0.625 | 0.363 1.658 0,669 0,537 0.521 33.5 | ~0.689 1,748 8.5 0.838
40 | ~0.295 | 0,404 1,828 | 0.627 | 0.472 0,586 || 35.7 | ~0,452 | 1,511 13,5} 0,835
45 ] -0.130 | 0.487 1,163 0,545 0.580 0.478 |[38.8 | -0.172 1.231 18.8] 0.841
50 1 -0,089 | 0.240 1.122 0.792 0.558 0.500 40.9 | -0,194 1.253 ~23.7] 0.861
60 1 _g,048 | 0.528 1,081 0,504 0. 623 0.435 51,3 | ~0,129 1.188 34,11 0.874
70 | -0,048 | 0.446 1,081 0.586 0.580 0.478 56,11 0.042 1.016 45,81 0,887
61,0 58,0] 0,896
70.4 | 0.171 0, 887 71,8] 0.899
79.4 ! 0.171 0. 887
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TABLE 2-1
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PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
70% DESIGN SPEED, POINT 1

c ¢ C Hub/Mid
% P § Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90 an | 90% Span || Chordf 90% Span | 90% Span |} Chord] _Ratio
Suction Pressure } Suction Pressure | Pressure| Pressure Suction Suction P /P
Surface Surface Surface  Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -1.505 | 6.273 2,588 | o0.809 | 0.413 o719 J} 33.5] -0.976 | 2,109 8.5] 0,658 |
40 | -0.951 | 0.357 2.034 | o.725 | 0.930 0,203 |} 35.7] -1,114 2,247 13.5] 0,658
45 | _o,716 ] 0.391 1,799 | 0,691 | 0,470 0.662 il 38,8 -0,436 1,570 _18.8] o.649
50 | _0.716 | 0.458 1.799 | 0.624 | 0.436 0.696 || 40.9] -0.517 1,650 23.7] 0,649
80 | _0.515 | 0.441 1.598 | 0.641 | 0,528 0,605 |l 51,31 -0,344 1,478 _34.1] 0.684
70 | -0.330 | 0.458 1,413 0.62¢4 | 0,482 0.651 || 56.1] -0.183 1,317 45,8] 0,724
61.0 58,0} 0.745
70,4] 0,034 1,099 71,3] 0,759
79.4] 0,022 1,110
TABLE 2-2
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
70% DESIGN SPEED, POINT 2
c c C Hub/Mid
% P S Factor P S Factor % p S Factor % Channel
Chord. 10% Span 10% Span 90% Span { 90% Span || Chord{ 90% Span { 90% Span || Chord ] _Ratio
Suction  Pressure | Suction Pressure | Pressure] Pressure Suction Suction p /P
Surface Surface Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 ) -1,337 | 0.372 2,416 | 0,706 | 0.495 0.633 |] 33.5] -0.965 2.093 8.5] 0,673
40 1 _p.727 | 0,428 1.806 | 0.655 | 0.552 0.575 || 35.7] -0.861 | 1.990 13,5{ 0,679
45 -0.558 | 0.474 1,637 0.604 0,564 0.564 38.8] -0.321 1,449 18.8] 0.679
50 | _o.524 | 0.457 1,603 0,621 | 0.541 0.587 || 40.9| -0.367 1,495 23.7| 0.690
60 1 _o.355 | 0.525 1.434 | 0.553 0. 598 0.529 || 51.3] -0.298 1,426 34,1 0,721
70 1 -0,219 | 0.508 1.298 | 0.570 | 0,552 0.575 || 56.1] ~0.001 | 1.219 45.8] 0,755
61.0 58.0] 0.772
70.4] 0.115 1,012 71.3] 0,784
79.4] 0.104 1.024
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PRATT & WHITNEY AIRCRAFT

TABLE 2-3

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
70 % DESIGN SPEED, POINT 3

p c c Hub/Mid
% P S Factor P S Factor % P 8 Factor %  Channel
Chord 10% Span 10% Span 90% Span § 90% Span }|Chord{| 90% Span | 90% Span Chord| _Ratio _
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface Surface  Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -1,291 | 0.438 2.361 0,632 0,539 0,584 33.5 ] -0.834 1.958 8.5| 0.691
40 -0.689 | 0.475 1,759 0,594 0,504 0,619 35.7 | -0.671 1,795 18.5] 0.702
45 | -0.482 | 0.532 1,553 | 0.538 | 0.597 0.526 || 38.8] ~0.252 1,376 18.8] 0.710
50 -0.464 | 0.457 1,534 0.613 0.562 0,561 40.9 | -0,275 1,399 23,7} 0.738
60 -0,294 | 0,569 1,365 0,500 0,644 0,479 51.3] -0,194 1,317 34.1] 0,752
0 ~0,182 | 0,569 1,252 0,500 0,586 0,537 56,11 -0,019 1,143 45.8] 0,780
61,0 58,0} 0.794
70,4 0, 166 0. 956 71.3} 0,803
79.41 0,178 0,945
TABLE 2-4
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
70 % DESIGN SPEED, POINT 4
% p § Factor p S Factor % % S Factor 4 }é‘;,];ﬁa;?
Chord 10% Span _ 10% Span 90% Span | 90% Span {{Chord{ 90% Span | 90% Span |} Chord] Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface Surface  Surface Surface Surface Surface Surface 8
15
20
2 I
30 "
35 -1,046 | 0.456 2,112 0,609 0,548 0,570 33.5] -0.807 1,926 u 8.5] 0.700
20 | o526 | 0475 1,592 | o0.590 | 0,501 0,617 [l 35.7] -0.588 | 1,702 13.5] 0.719
45 1 -0.371 | 0533 1,437 | 0,532 | o.607 0.511 |} 38.8] -0.229 | 1.348 18.8] 0.728
50 ~0.526 | 0.418 1,592 0.647 0.571 0,547 40.91 -0.206 1.325 23.71 0.739
60 ~-0,198 | 0.553 1,264 0.512 0.654 0,464 51.3 | -0.159 1,278 34.1] 0.756
70 -0.102 | 0.360 1,168 0.705 0, 595 0. 523 56.1] 0,017 1,101 45.8] 0,794
61.0 58.0] 0.805
70.4] 0.194 0. 924 71.3) o.818
79.4] 0.194 0.924
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PRESSURE COEFFICIENT DATA,

TABLE 2-5

PWA - 3411

MCA STATOR A (SLOTTED)

70 % DESIGN SPEED, POINT 5
c c c Hub/Mid
% P 8 Factor p S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span || Chord{ 30% Span | 90% Span |} Chord] _ Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface Surface | Surface Surface Surface Surface Surface Surface . 8
15
20
25
30
35 -0.722 | 0,469 1,784 0.592 | o0.524 0,592 33.5 | -0.726 1,843 8.5 0.709
40 | .p,325 | 0.509 1.387 | 0.552 | ©.500 0,616 71 0,490 1,607 18,5] 0,731
45 | -0.166 | 0,450 1,228 | 0.612 0,512 0.604 || 38.8| 0,171 1,288 18.8] 0.739
50 | -0.166 | 0.569 1.228 | 0,492 0.571 0,545 40,9 ] -0.171 1.288 23,7 0.753
60 | -0,066 | 0.529 1,129 | o.532 | o0.547 0.569 ] 51,3 -0,100 | 1,218 34,1 0,777
70 0,012 | 0,529 1,049 | 0.532 0.618 0,498 || 56,1] 0.075 1,041 45.8| 0.802
61,0 58,0| 0,813
70.4] 0,229 0. 887 71,3] 0.821
79.4] 0,217 0. 899
TABLE 2-6
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
70 % DESIGN SPEED, POINT g
C c c Hub/Mid
% P S Factor o S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span }jChord{ 90% Span | 90% Span Chord Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface Surface |} Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -0,653 | 0.368 1711 | o.690 | o0.564 0.547 33,5 -0.777 1.889 8.5| 0.715
40 1 _o0.408 | 0.408 1,466 | o0.649 | o0.492 0.619 || 5.7} ~0.501 1,613 13.5| 0,734
45 | 0,061 | 0.429 1,119 | o0.629 | 0,600 0.512 38.8] -0.202 1,314 18.8] 0,744
50 1 _g.122 | 0.265 1,180 | o0.792 | o0.564 0.547 || 40,9] -0.166 1,278 23,71 0.755
60 -0,101 | 0.470 1.160 | o0.588 | 0.648 0.464 | 51.3] -0.130 1,242 34.1] 0,782
70 | -0.061 ] 0.429 1,119 | 0,629 | 0,588 0.523 4*576.1 0.049 1,062 45.8 0,801
61,0 58.0' 0,814
" 70.4] ©0.193 ] 0,919 71-3| 0,812
“ 79.4] o0.169 | 0.943
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PRATT & WHITNEY AIRCRAFT

TABLE 3-1

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
90 % DESIGN SPEED, POINT 1

c c c Hub/Mid
% p S Factor P S Factor % p S Factor 9 Chamnel
Chord. 10% Span 10% Span 90% Span | 90% Span || Chord| 90% Span | 90% Span || Chord| _Ratio
ISuction Pressure | Suction Pressure | Pressure] Pressure Suction Suction p /p
Surface Surface Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -1.351 ] 0,179 2,488 | 0,957 0,378 0.840 Il 33.5| -0.178 1.397 8.5 | 0.510
40 | -1,568 | 0.233 2.705 | 0,903 | 0.362 0.856 Il 35,7 | -0.727 1,945 13.5 | 0.521
45 1 1,177 | 0.353 2.314 | 0.783 | 0.450 0.767 || 38.8| -0.702 | 1.921 18.8 | 0.516
50 ) 0,928 | 0.407 2,064 0,729 0.442 0.715 40.9| -0.815 2,034 23.7 | o0.497
60 -0.504 | 0.429 1,641 0.707 0.523 0.695 51.3 | -0.291 1,510 34,1 | 0.527
70 | -0.385 | 0.418 1.521 | 0.718 | 0.483 0.735 |l 56.1| -0, 065 1,984 45.8 | o.602
61.0 58.0 | 0.624
76.41 ~0.033 1,251 71,3 0,629
79.4] -0.097 1.316
TABLE 3-2
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
90 % DESIGN SPEED, POINT 2
Hub/Mid
% Cp S Factor Cp S Factor % % S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span |{Chord| 90% Span | 90% Span | Chord{ Ratio
- Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction P /P
Surface Surface Surface  Surface Surface Surface Surface Surface 8
15
20
25
30
35 -1,574 | 0.305 2,704 0.824 0.468 0.737 33.5] ~0.535 1.741 8.5 0,519
40 ~-1.279 | 0.305 2.409 0.824 0.476 0.729 35.7| ~-0.907 2.114 13.5 | 0.543
45 -0.645 | 0.272 1,775 0. 857 0.541 0. 665 38.8] ~0.154 1.361 18.8 | 0.556
50 -0,568 | 0.305 1,698 0.824 0.306 0. 899 40.9] -0.624 1,831 23.7 0.556
89 -0.350 | 0.174 1,480 0,955 0,533 0.673 51,3 ] -0,049 1,256 34.1 | 0.604
70 | -0.219 | 0.218 1,349 0.911 0.533 0.673 56.1] 0,015 1,191 45.8 | 0,654
61,0 58,0 | 0.670
70.4] 0.193 1,013 71,3 0.680
79.41 0.163 1, 037
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TABLE 3-3

PWA -~ 3411

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
90 % DESIGN SPEED, POINT 3

c c Hub/Mid
9 P S Factor p S Factor % P S Factor % Channel
Chord 10% Span 10%Span | 9¢ an { 30 an {1Chord{ 90% Span { 90 n i Chord] Ratic
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction P /P
Surface Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -1,333 0.125 2.458 0.999 0,504 0,697 33.5| -0.583 1,785 8.5 0.536
40 1 -0.703 | 0.445 1.828 | 0.678 | 0.480 o.721 11 35.7) 9817 | 2.019 er 5| 0.578
45 | 0,438 | o511 1,562 | 0.612 | 0.440 0.761 || 38.81 ~0.087 | 1,269 18.8 | 0.599
5¢ =0,438 | 0,434 1,562 0,689 0,617 0,584 40.91 _0.301 1,503 23,7 0, 606
60 -0.206 | 0.556 1.330 0.568 0.665 0,536 51.83] 0,021 1.180 34.1 | 0.635
70 | -0.129 | 0.545 1,253 0.579 | 0,633 0,568 || 56.1] 0,053 1,148 45.8 | 0.695
61,0 58.0 0,695
70,4] 0.230 0,971 71.3 | 0,705
79.4 0.206 0,995
TABLE 3-4
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
90 % DESIGN SPEED, POINT 4
c c C Hub/Mid
% p S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span { 90% Span || Chord{ 90% Span | 90% Span |} Chord| _Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface Surface | Surface Surface Surface Surface Surface Surface 8
15 u
20
25
30
35 | 1,279 | 0,408 2,390 | 0,702 | 0,544 0.640 || 33.5] -0.663 1.848 8.5 | 0.568
40 ~0, 547 0. 455 1,668 0,655 0.528 0, 657 35,71 -0,638 1,823 13.5 0,606
45 -0,429 | 0.503 1,540 0.607 0,594 0. 590 38,81 -0,087 1,252 18.8 0, 627
50 | <0,382 | 0.385 1,493 | 0,725 | 0.594 0.590 || 40.9| -0.166 1,352 .23,7 | 0.639
60 -0.264 | 0.550 1,375 0.560 | 0,652 0,533 51,3 0, 007 1,178 34,1 0.670
70 -0,110 ] 0.550 1,221 0,560 0,619 0,566 56. 1 0,081 1,104 45,8 0.700
61.0 58,0 0,711
70.4 0;238 0, 946 71.3 0.721
79.4 0.197 0.988
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PRATT & WHITNEY AIRCRAFT

TABLE3-5

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
90 % DESIGN SPEED, POINT 5

¢ c c Hub/Mid
% p S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90 an | 90% Span || Chord] 90% Span { 90% Span || Chord] _ Ratio
Suction Pressure | Suction Pressure | Pressure] Pressure Suction Suction p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 ~0,916 0.431 2,020 0.672 0,572 0.613 33.5 ] -0.561 1,747 8.5 0.592
40 1 _0.358 | 0.491 1.461 | o.611 | 0,589 0.597 || 35.7 | -0.521 1,707 18.5 | 0.627
45 | -0.260 | 0.528 1,364 | 0.575 | 0,621 0.564 || 88.8 ) -0.038 1,224 18.8 | 0.647
50 ~0,200 0.394 1.303 0.708 0,621 0.564 40,9 | ~0,086 1,272 23.7 0, 659
60 ~-0,115 | 0.552 1,218 0.551 0.677 0. 508 51.3 0,057 1,128 34,1 0.686
70 | -0.005 | 0.564 1,109 0.538 0.629 0. 556 56,11 0.130 1,055 [ 45.8 | 0,709 |
61, 0 58.0 0,721
70.4 0,267 0.918 71,3 0,734
79.4 0,234 0.951
TABLE 3-6
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
90 % DESIGN SPEED, POINT 6
C C Hub/Mid
% p S Factor p S Factor % p S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span || Chord| 90% Span | 90% Span |} Chord}] Ratio
Suction  Pressure { Suction Pressure | Pressure{ Pressure Suction Suction p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -0.729 | 0.394 1,826 | o0.702 | 0.580 0.605 || as.5] -0.672 | 1.857 8.5 | o.501
40 -0.305 | 0.431 1.402 0.665 0,540 0.644 35.71 -0.513 1.698 13.5 0.628
45 =0,205 | 0.469 1.302 0.627 0.619 0.565 38,81 -0.085 1.270 18.8 0,648
50 -0,142 | 0.319 1.239 0.777 0.603 0.581 40.9] ~-0,085 1.270 23,7 0,660
60 =0.205 0,494 1,302 0,602 0.675 0.510 51.3} ~0,022 1.207 34.1 0,689
70 -0, 167 0,469 1,264 0,627 0,635 0.549 56,1 0,128 1,056 45,8 0.711
61.0 58,0 0.723
70,4 0.263 0. 922 71.3 0.733
79.4 0.239 0. 946
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TABLE 4-~1

PWA -~ 3411

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
100 % DESIGN SPEED, POINT 1

C ¢ ¢ Hub/Mid
% p S Factor p S Factor % p 8 Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span {|Chord} 90% Span | 90% Span Chord Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 | -0,931 | 0,175 2.115 1,008 0.357 0.922 |} 33.5] —0.037 1,317 8.5 | 0.449
40 4 -1,31 ] o.252 2,295 § 0.931 | 0.350 0.929 || 85.7] -0.502 1,782 13.5 | 0.462
45 1 -1,137 | 0.398 2,321 ] 0.785 | 0.477 0.802 || 38.8{ -0.608 | 1.888 18.8 | 0.470
50 ~1.017 | 0.433 2,201 0.750 0.492 0.788 40.9] -0.594 1,874 23.7 | 0.449
60 -9.467 | 0.433 1.651 0.750 0.562 0.717 51,3| -0.685 1.966 34.1 | 0.370
70 ~0.407 | 0.433 1,591 0.750 0.569 0.710 56.1| -0.128 1.409 45.8 | 0,512
61.0 58,0 0,549
70.4] -0,051 1.331 71,3 0. 559
79.4] -0,121 1,402
TABLE 4-2
PRESSURE COEFFICIENT DATA, MCA STATORA (SLOTTED)
100 % DESIGN SPEED, POINT 2
c c c Hub/Mid
% p S Factor p 8 Factor % P S Factor % Channel
Chord 10% Span 10% Span 909% Span § 90% Span || Chordf 90% Span | 90% Span || Chord] Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface Surface Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -1,109 | 0,465 2,293 0,718 0,594 0, 669 33.5 | -0.204 1.468 8.5 0.474
40 1 -0,912 | 0.506 2.096 | 0.677 | 0.580 0.683 || 35.7 | -0.607 1.871 13.5 | 0.507
45 1 -0.453 | 0.571 1,637 0.612 0.580 0,683 38.8 | -0.042 1,305 18,8 | 0,541
50 1 -0.305 | 0.506 1,489 0.677 0.594 0.669 40.9 ]| -0.247 1.510 23.7 | 0.559
60 -0,273 | 0.629 1,457 0.554 0.707 0.556 51.3| 0.063 1,199 34.1 | 0.600
70 0,005 | 0,612 1,178 0,571 0,693 0,570 56,11 0,162 1,100 45,8 | 0,641
61,0 58.0 | 0.646
70.4] 0.275 0. 987 71,3 | 0.654
79.4| 0.240 1,022
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PRATT & WHITNEY AIRCRAFT

TABLE 4-3

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
100 % DESIGN SPEED, POINT 3

c I c Hub/Mid
% p S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span |{Chord| 90% Span | 90% Span || Chord Ratio
Suction Pressure | Suction Pressure | Pressure} Pressure Suction Suction P /P
Surface Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 ~1,264 0,041 2,434 1,127 | 0.285 0,958 33.5| =-0,360 1,604 8.5 0.450
40 | -p.636 | 0,083 1,805 1,085 | 0,291 0.952 || 35.7] -0.668 1,912 13.5 | 0.473
45 | -0,601{ o0.119 1,770 1.050 | 0.291 0.952 || 3s.8] -0.167 1,411 || 8.8 o0.494
50 -0, 530 0,048 1,699 1,120 0.334 0.909 40,9] -0,281 1.526 23.7 0.509
6 | —o.438] 0,161 1,608 1,007 | 0,358 0.885 || 51,3 -o.207 | 1,471 34,1| 0,537
70 ~0,318 | 0,161 1,488 1,007 | 0.340 0,903 56.1] ~0.070 1,314 45,8 0,562
81,0 58,0 0,567
70.4 0,014 1.230 71.3 0,573
79.4] =0.004 1,248
TABLE 4-4
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
100 % DESIGN SPEED, POINT 4
C ) C Hub/Mid
% p S Factor 14 S Factor % p S Factor % Channel -
Chord 10% Span 10% Span 90% Span § 90% Span |]Chord{ 90% Span | 90% Span Chord Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 | ~0,848| 0.475 2.006 0.682 | 0.639 0.597 || 33.5] _o,018 | 1,456 8.5 o.581
40 -0.2121 0,535 1,369 0,621] 0,632 0.604 || 35.7] ~0.373 1.611 13.5| 0.603
45 -0,178] 0,561 1,335 0,596 | 0.667 0,569 38,8 0.126 1,111 18.8 0.603
50 ~0, 092 0,449 1,249 0,707 0,674 0,562 40,9 0, 041 1,196 23,7 0.596
60 -0.040]| 0,604 1,197 0.553 | 0.717 0.520 || 513l o0.196 | 1041 34.1]  o0.650
0 0,088 0.612 1.069 0,544 ] 0,681 0,555 || s6.1 0,238 45.8| 0.674
61, 0] 58,0 0,684
70.4 0.330 71,3 0,691
79, 0,294 0,942
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TABLE

4-5

PWA - 3411

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
100 % DESIGN SPEED, POINT 5

c c c Hub/Mid
% P S Factor P 8 Factor % p S Factor % Chamnel
Chord 10% Span 10% Span 90% Span { 90% Span ||Chord{ 90% Span | 30 an Chord Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface Surface  Surface Surface Surface Surface Surface 8
15
20
25
30
35 -0,784 ] 0.416 1,931 0,731 ] 0,617 0.610 33.5] =0,252 1,479 8,5 0,572
4 | o,232| o451 1,379 0,695 | 0,588 0.638 || 35,7] -0,250 | 1,486 13,5| 0,59
45 ~0.179 | 0,495 1,326 0,652 | 0,659 0.568 38,8 0,091 1,135 18,81 0,612
50 -0,118 | 0.346 1.265 0.801 ]| 0,638 0.589 40,9 0, 035 1,192 23.7 0,627
60 =0, 056 0.530 1,204 0.617 0,701 0.525 51,3] 0, 161 1,065 34,1 0.658
. 70 0, 013 0,512 1,134 0,634 0,602 0,624 56,1 0,224 1,002 45,8 0,679
61,04 58,0 0,691
70.4] . 0,315 0,911 71,3 0,703
79 _0.252 0,974
FABLE 4-6
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
100 % DESIGN SPEED, POINT 6
c c c Hub/Mid
% p S Factor p S Factor % p S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span [|Chord{ 90% Span | 90% Span Chord Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p/p
Surface  Surface Surface  Surface Surface Surface Surface Surface / 8
15
20
25
30 i
H
35 -0,686 | 0,469 1,825 0,669 | 0,632 0,600 || 33,5] -0,286 1.519 85| 0,575
40 -0,218 | 0,487 1,357 0.650 | 0.632 0.600 || 35.7| -0.320 1,553 13,5 0.601
45 =0, 127 0,542 1,265 0.595 | 0,680 0,552 38, 8| 0, 097 1,135 18,8 0.620
50 ~0,090] 0,359 1,228 0,779 | 0,680 0,552 40,9] 0.09%0 1,142 23.7 0,634
60 0,001] 0,579 1,137 0.559 | 0,721 0.511 51, 3] 0, 159 1,073 ‘34,1 0,662
70 0,038 | 0,552 1,100 0.586 | 0,680 0,552 n 56, 1] 0.371 0.861 45.8 0,686
H 61.9 58,0] 0.695
70.4' 0.344 0.888 71,3 0,705
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TABLE 5-1

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
110 % DESIGN SPEED, POINT 1

c c c Hub/Mid
3 P S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span- 90% Span } 90% Span |{Chord} 90% Span | 30% Span Chord Ratio
Suction Pressure | Suction  Pressure | Pressure| Pressure Suction Suction P /P
Surface Surface Surface  Surface Surface Surface Surface Surface 8
15
20
25
30
35 -0.749 | -0,091 1,974 1,316 | 0,109 1,220 33.5 -0,226 1,555 8.5 0.398
40 -0.763 | 0,194 1,988 1,030 | -0,114 1,443 35.7] -0.567 1,897 13.5| 0,395
45 -0,871] 0.351 2,095 0.873 ] 0,488 0,841 38,8] -0,642 1,971 18.8 0,408
50 -0,921 1 0,423 2,145 0,801 1 0,475 0,853 40.9] 0,611 1.940 23.7 0,417
60 =0,685 0.459 1,909 0,765 0,556 0.773 51,3] -0.611 1,940 ‘84,1 0,330
70 -0,477 | 0,466 1,702 0,758 | 0,556 0,773 56,1 ~0,145 1,474 45,81 0,430
61,0 58.0 0.469
70.4] -0,089 1,418 71.3 0.476
79.4] .=0,182 1,512
TABLE 5=2
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
110 % DESIGN SPEED, POINT 2
c c c Hub/Mid
% 14 S Factor P S Factor % p 8 Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span }{Chord} 990% Span | 90% Span || Chord] Ratio
Suction Pressure | Suction Pressure | Pressure| Pressure Suction Suction p / P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -0,993 | 0,484 2,201 0,723 | 0,680 0,608 33.5] =-0,350 1,639 8,5 | 0.521
40 -0, 595 0,534 1,803 0.673 0,680 0.608 35,7 =0.576 1,865 13.5 0,547
45 ~0.325 0,591 1.533 0.617 0,701 0.587 38.8 0,051 1,237 18,8 0,557
50 -0.197 | 0.498 1.405 0.709 | 0.729 0,559 40,9] -0.181 1,470 23,71 0,582
60 -0,055 § 0,647 1.263 0.560 | 0,722 0.566 || 5L.3] g 136 1,152 34.1] 0.605
70 0.058 0,640 1,150 0. 567 0,758 0,530 56,1 0.200 1.088 45,8 0,631
61,0 58,0 0,641
70.4 0,277 1,011 7.3 0,641
79.4 0.369 0,919
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PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)

110 % DESIGN SPEED, POINT 3
c c Hub/Mid
% P S Factor p S Factor % p S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span |{Chord{ 90% Span | 90% Span |} Chord] _Ratio
Suction Pressure {| Suction Pressure | Pressurej Pressure Suction Suction p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 -0.779 | 0.520 1,975 0.676 | 0.748 0.518 33.5] =0.394 1.661 8.5 0. 564
40 -0, 197 0.555 1.394 0.640 ] 0,777 0,489 35.,7] =0.512 1,779 13.5 0,584
45 ~0,118 | 0.606 1.315 0.590 | 0.777 0.489 38.8] 0.180 1.086 18,81 0.595
50 =~0,039 | 0.484 1,236 0,712 | 0.821 0.445 40,9 0,040 1,226 23,7 0,610
60 0,032 | 0,649 1,164 0.547 | 0.807 0,459 |l 51.3] 0,239 1,027 34,1| 0,646
70 0,103 | 0.634 1,092 0.561 ] 0,844 0.423 56, 1 0.269 0,998 45.8 0.672
61.0 58.0 0,682
70.4 0,364 0,902 71.3 0.685
79.4 0.394 0,872
TABLE 5-4
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
110 % DESIGN SPEED, POINT 4
c c Hub/Mid
% P $ Factor P S Factor % p S Factor % Channel
Chord 10% Span 10% Span 90% Span § 90% Span || Chord| 90% Span | 90% Span Chord Ratio
Suction  Pressure | Suction  Pressure | Pressure{ Pressure Suction Suction p /P
Surface  Surface | Surface  Surface Surface Surface Surface Surface 8
15
20
25
30
35 ~0,567 | 0.491 1,755 0,695 | 0,649 0,625 33,5] ~0.400 1, 875 8.5 0.538
40 -0.181] 0,506 1,368 0.681 | 0,662 0,612 35,7} =0,459 1,734 13.5 0.554
45 =0.073 | 0,577 1,261 0.609 | 9,669 0,605 38.8] 0,124 1,150 18,8 | 0.566
%0 | -0.030} 0.420 1,218 0.767 | 0,708 0.566 || 40.9] 0.039 | 1.235 23.7) 0,582
60 0,040 | 0,613 1,146 0,673 | 0,701 0,573 51,3 0,190 1.084 34.1 0,618
70 0,076 { 0.584 1,110 0.602 | 0,721 0.553 || 56,1 0.222 1,052 45.8| 0.644
al.90] 58.0 0.649
70.4 0,308 0,966 71,3 0.653
79.4 0,301 0,973
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TABLE 6-5

PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
110 % DESIGN SPEED, POINT 5

¢ c c Hub/Mid
% P S Factor P S Factor % P S Factor % Channel
Chord 10% Span 10% Span 90% Span | 90% Span {]Chord} 90% Span | 90% Span Chord Ratio
Suction  Pressure | Suction Pressure | Pressure| Pressure Suction Suction p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 ~0, 445 0.543 1,616 0.628 | 0.800 0,484 33,5) ~0.354 1,639 8.5 0,573
40 ~0,178 0.566 1,350 0,604 | 0.815 0.469 35.7] =0.441 1,727 13.5 0,593
45 ~0, 061 0.629 1,232 0,541 ] 0,830 0.455 38.8 0,205 1,080 18.8 0.606
50 ~0,013 | 0.456 1,185 0.714 | 0.866 0.419 || 40.9] 0.117 1,167 23.7] 0.624
60 0, 064 0,660 1,106 0,510 | 0.866 0.419 51,3 0.284 1,000 © 34,1 0,664
70 0,088 | 0,637 1,083 0.534 | 0,888 0,397 56.1 0.321 0.964 45.8 0,689
61,0 58.0 0,696
70.4 0,415 0, 869 71,3 0.704
79.4 0,415 0, 869
TABLE 5-6
PRESSURE COEFFICIENT DATA, MCA STATOR A (SLOTTED)
110 % DESIGN SPEED, POINT 6
c c c Hub/Mid
% P S Factor P S Factor % P 8 Factor % Channel
Chord 10% Span 10% Span 90% Span | 0% Span |{Chord{ 90% Span | 90% Span {| Chord] _Ratio _
Suction Pressure | Suction  Pressure | Pressure| Pressure Suetion Suection p /P
Surface  Surface | Surface Surface Surface Surface Surface Surface 8
15
20
25
30
35 ~0.464 | 0.493 1,629 0.672 | 0.626 0.642 || 33.5 -0,301 1.571 851 0,510
40 =0, 199 0..532 1,364 0,633 | 0,638 0.630 35.7] ~0,444 1,713 13.5 0,512
45 ~0,090 | 0,570 1.255 0,594 | 0.669 0,599 || 38,8 0,100 1.168 18,8 | 0,553
50 ~0, 051 0,399 1,217 0,765 | 0.676 0,593 40.9 0.013 1.255 23,7 0.548
50 0,010 | 0,602 1.154 0,563 | 0.706 0.562 || 5131 o.362 | 1.107 34,1] 0.607
70 0,041} 0,602 1,123 0,563 | 0.694 0,574 || 56,1 0,218 | 1,051 45.8] 0,617
61,0 58,0] 0.644
70.4] 0,298 0,970 71.3 0,651
79.41 0,261 1.008
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