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TWO-STAGE FAN
IV. PERFORMANCE DATA FOR STATOR SETTING ANGLE OPTIMIZATION

G. D. Burger and M. J. Keenan
Pratt & Whitney Aircraft

SUMMARY

Stator setting angle optimization tests were conducted on a two-stage fan designed for a
tip speed of 1450 ft/sec [441.96 m/sec], an overall pressure ratio of 2.8, and a corrected
flow of 184.2 ibm/sec [83.55 kg/sec] . The tests were conducted to determine the effects
of changes in stator settings on fan performance in terms of overall fan efficiency and stall
margin and to help define which blade elements were critical in setting the fan stall line.
Detailed aerodynamic performance of the fan was obtained at 70 percent, 100 percent,
and 105 percent of design speed with four to six different combinations of stator settings
at each speed. Earlier tests had documented the performance of the fan with stators in
their design positions. One combination of stator settings, besides design, was common to
all three speeds to permit investigation of speed effects on performance.

At design speed the objective of the stator angle optimization was to improve stall margin with
a minimum penalty in efficiency. Tests with design stator-settings showed that at design
speed and pressure ratio all blade elements were sufficiently close to minimum loss to make
gains in efficiency improbable. Stall margin was improved at the expense of operating line
efficiency by closing the 2nd-stage stator (reset in a direction to reduce incidence). The
optimum configuration tested at design speed was with the I st-stage stator set at its design
stagger angle and the 2nd-stage stator closed 5 degrees. This combination of stator settings
gave an operating line overall fan efficiency of 83.7% with a corresponding 14.0% stall mar-
gin, representing a 2.0% increase in stall margin and a 1.3 percentage point decrease in op-
erating line efficiency compared to design settings. Overall fan pressure ratio at stall with
this stator setting combination was lower than with the design setting configuration, but the
increased flow range provided an increase in stall margin.

The objective of the stator angle optimization at 105 percent speed was to increase
efficiency with a minimum stall margin penalty. The optimum configuration tested at this
speed was with the 1st-stage stator closed 2.5 degrees and the 2nd-stage stator opened 2.5
degrees . A gain of 1.8 percentage points in efficiency was obtained while stall margin de-
creased 4.7 percentage points. Most of the efficiency benefit was gained by the improved
2nd-stage stator recovery at the 2.5-degree open setting.

The objective of the stator angle optimization at 70 percent speed was to improve both
efficiency and stall margin. During testing, overall fan pressure ratio was increased by
opening the 1st-stage stator, due to increased work input from the 2nd-stage rotor; however,
changes in stall margin and efficiency were small. Considerable flow regulation occurred
with variations of both stator settings. The tip region of the first stage was the most highly
loaded area regardless of stator setting and was probably the cause of stall at 70 percent
speed.



The configuration with the 5-degree closed 1st-stage stator and the 2.5-degree opened
2nd-stage stator was common to all three speeds. The overall fan pressure ratio was reduced
at all speeds due to the closed 1st-stage stator which reduced the work input from the 2nd-
stage rotor. Operating line overall efficiency of the fan was unchanged at 70 percent and
100 percent speeds but was improved by 1.5 percentage points at 105 percent speed. The
speed-flow modulation obtained at 70 percent speed was small at design speed and not
evident at 105 percent speed. At 105 percent speed, the 1st-stage pressure ratios were
higher along a very steep speedline with this stator reset, and efficiency was increased by two
percentage points. First-stage pressure ratios and efficiencies were essentially unchanged at
70 percent and 100 percent speeds.

Studies were made of possible benefits of using a variable flap inlet-guide-vane in conjunc-
tion with the existing variable stators at 70 percent and 1 10 percent of design speed.
These studies showed a probable benefit in stall margin of approximately nine percentage
points at 70 percent speed with the inlet-guide-vane flap in a position to reduce the incidence
and loadings of the 1st-stage rotor. A small reduction in overall fan efficiency could occur
due to the inlet-guide-vane losses. No stall margin or efficiency benefit was predicted for 110
percent speed. With the inlet-guide-vane flap positioned to increase the work input and load-
ing of the 1 st-stage rotor, radial distributions of flow cause loading limits to be encountered
at the hub of the 1 st- and 2nd-stage rotors and the 2nd-stage stator at approximately the same
flow where the loading limits of the 2nd-stage hub were predicted without an inlet-guide-
vane.

INTRODUCTION

An extensive program has been conducted by NASA on high speed, high-loading, single-
stage fans. Based on demonstrations of good performance at high speeds and loadings in
single stages, a two-stage, highly-loaded, high speed fan was designed, fabricated, and tested.
The objectives of the two-stage fan program were to evaluate the stage matching problems,
distortion tolerance, response to stator adjustment, and effectiveness of casing treatment
for such a fan. Design tip speed for the two-stage fan was 1450 ft/sec [441.96 m/sec] ;
design pressure ratio was 2.8; tip diameter was 31.0 inches [0.787 m] at the inlet of the
1st-stage rotor; design corrected flow was 184.2 lbm/sec [83.55 kg/sec]; and the hub-tip
ratio was 0.4. Details of the aerodynamic and mechanical designs are given in Reference 1.

Good aerodynamic performance was documented during the first test of this two-stage fan.
At design speed and pressure ratio, the measured flow closely matched the design value;
the efficiency was 85.7%, exceeding the design goal of 83.9%; and the stall margin was
10%. Measured rotor losses were about equal to the design values, but stator losses were
less than the design values. The first test was abbreviated due to flutter on the 2nd-stage
rotor blades and cracking of the root leading edges of some stator vanes. Failure of one 1 st-
stage stator vane root leading edge has been attributed to a locally thin section, and failure of
one 2nd-stage vane has been attributed to a stress concentration resulting from a brazed-on
leading edge sensor. Results of the first test are reported in detail in Reference 2.
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The blades for the 2nd-stage rotor were redesigned with partspan shrouds to eliminate

flutter, and the fan was rebuilt with these redesigned rotor blades. In addition, a sufficient

number of Ist-stage stator vanes were fabricated to insure that all vanes in the rebuild would

meet design thickness specifications. Stator leading edge pressure sensors were not used in

the rebuild in order to avoid stress concentrations and because the data from the first build

showed that the stator discharge instrumentation provides the same information with good

accuracy. Design details of the 2nd-stage rotor with the partspan shroud are given in

Reference 3.

Tests of the modified two-stage fan were run with uniform inlet flow, tip-radial, hub-
radial, and circumferential inlet distortion to document performance with stators in the

design positions relative to the aii stream. Results of these tests are reported in detail in

Reference 3.

This report presents the results of a stator optimization program to obtain increased over-

all fan efficiency or stall margin. Each stator was capable of being reset in 2.5-degree
increments. The 2nd-stage stator was capable of being reset from 10 degrees open to 10

degrees closed. The 1st-stage stator was capable of being reset 10 degrees closed, but axial

spacing limited opening this stator to 5 degrees from the design position. Tests were con-

ducted at 70, 100, and 105 percent of design speed with four to six different combinations

of stator settings at each speed. Results of these tests are presented separately for each

speed to clarify the effects of the stator positions. One stator reset configuration common

to all three speeds (1st-stage stator closed 5 degrees, 2nd-stage stator open 2.5 degrees) is

analyzed for speed effects on performance. The baseline performance data with design
stator-settings presented in this report were taken during the uniform inlet flow test portion

of the program reported in Reference 3. In addition to the test results, an analytical study
of the effects of adding an inlet guide to the compressor is presented.

The symbols used in this report and performance parameters are defined in Appendix A.

APPARATUS

AERODYNAMIC DESIGN

The two-stage fan test arrangement is shown schematically in Figure 1, and a detailed
description of the aerodynamic and mechanical design of the fan is given in Reference 1.
A detailed description of the redesigned 2nd-stage rotor used in this test is given in
Reference 3.

Design performance parameters at the design point are summarized in Table I.
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TABLE I - DESIGN OVERALL PERFORMANCE PARAMETERS

Corrected Speed: N/-/- 10720 rpm - Corrected Flow: WVk,/6 = 184.20 Ibm/sec

[83.55 kg/sec]

PRESSURE RATIO ADIABATIC EFFICIENCY (%)

Local Cumulative Local Cumulative

Rotor 1 1.786 1.786 89.4 89.4

Stator 1 .976 1.742 - 85.3

Rotor 2 1.655 2.884 89.9 86.5

Stator 2 .971 2.80 - 83.7

The fan was designed without inlet-guide-vanes (IGV) but with the provision for adding a
variable camber IGV at a later date. Stators were designed with the ability for resetting at
different stagger angles without requiring removal of the fan from the test stand. Both
stators were designed to turn the flow to the axial direction (design position). The tip
diameter of the 1st-stage rotor inlet was selected as 31 inches [0.787 ml to permit use of
existing hardware and to allow adequate horsepower margin for the drive engine. With a
required 1st-stage rotor tip speed of 1450 ft/sec [441.96 m/sec], the design speed
corrected to standard inlet conditions was 10,720 rpm. The inlet inner case diameter was
held at a minimum of 10 inches [0.254 m] to provide clearance for the front bearing com-
partment. The specific flow at the inlet to the Ist-stage rotor was set at 42.0 lbm/sec-ft 2

[205 kg/sec-m 2 ], consistent with advanced fan technology. This, with the specified hub-tip
ratio of 0.4 and the chosen tip diameter, yielded a design inlet corrected flow of 184.2 Ibm/
sec [83.55 kg/sec].

The average Mach number at the fan exit was approximately 0.5, a practical value for
thrust augmentation.

Flowpath convergence and wall curvature between inlet and exit were used to control velocity
profiles and blade aerodynamic loadings (diffusion factors) near the walls. Design loadings
were similar to those for which good single-stage performance has been obtained, as explained
in Reference 1.

Blockages were included in the aerodynamic design to account for boundary layer growth
on the casing walls and for presence of the rotor partspan shrouds. Boundary layer dis-
placement thickness at the 1st-stage rotor inlet was assumed equal to that measured down-
stream of inlet bellmouths used in research programs at Pratt & Whitney Aircraft. Growth
of the wall displacement thickness through the blade rows of the two-stage fan was
estimated using a correlation developed by W. T. Hanley (ref. 4) wherein growth along the
casing walls is chiefly a function of wall static pressure gradient. To account for the
presence of partspan shrouds, a blockage equal to the percent of total annulus area
occupied by the shroud was applied at the exit of each rotor and the inlet of the following
stator, and half this amount was used at the inlet of each rotor. No allowance for shroud
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blockage was applied at the 1 st-stage or 2nd-stage stator exits. Total blockage inputs to the

streamline analysis calculation at various axial locations were computed as the sum of end-

wall blockages and shroud blockages and were applied equally to all stream tubes.

The axial spacings between rotor and stator of both the 1st-stage and 2nd-stage were held

to a minimum, as shown in the flowpath drawing in Figure 2, which is in line with actual

engine design practice. A spacing of slightly more than one inch [0.0254 m] was allowed

between stages to provide room for radial and tangential traverse instrumentation at the

exit of the Ist-stage stator.

Coordinates of blade edges at the hub and tip are given in Figure 2. The differences between

the coordinates of the original and redesigned 2nd-stage rotor are due to changes in blade

edge location. Flowpath walls were not changed.

Rotor and stator blade sections for both stages of the fan were multiple-circular-arc (MCA)
airfoils designed on conical surfaces which approximate stream surfaces of revolution.

Blade setting angles were determined from design flow angles and incidence and deviation

angle criteria described in Reference 1. Blade chords were chosen to be consistent with

moderate axial lengths, acceptable rotor loadings, and structural requirements. Airfoil

leading and trailing edge radii and blade thicknesses were chosen to provide mechanical

integrity while maintaining adequate flow area. A partspan shroud was located at 61 percent

span on the 1st-stage rotor and at 60 percent span on the redesigned 2nd-stage rotor. A
view of a rotor and stator for each blade row of the two-stage fan is shown in Figure 3.

Design details of the Ist-stage rotor, the 1st-stage stator, the original 2nd-stage rotor, and
the 2nd-stage stator, including manufacturing sections defined on planes normal to the

stacking line, are given in Reference 1. Details of the redesigned 2nd-stage rotor are given

in Reference 3. A summary of important design parameters of blades and vanes is given in

Table II. Stator velocity vectors calculated for the negatively sloped total pressure profile

of the redesigned 2nd-stage rotor showed that both stators would be satisfactory for tests

with the redesigned rotor.

TABLE II - BLADE AND VANE GEOMETRIC PARAMETERS

FIRST-STAGE SECOND-STAGE
Rotor

Rotor Stator (Redesign) Stator

Number of airfoils 28 46 60 59

Aspect ratiol 2.48 2.75 2.63 2.20

Hub chord, inch [meter] 3.62 [0.092] 2.75 [0.070] 2.10 [0.0531 2.22 [0.056]

Tip chord, inch [meter] 4.55 [0.116] 3.10 10.079] 1.89 [0.048] 2.45 [0.062]

Hub solidity 2.38 2.52 2.24 2.25

Tip solidity 1.33 1.55 1.27 1.66

' Average length/axially-projected hub chord
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MECHANICAL DESIGN

Predicted rotor and stator stresses due to static and dynamic loads are well within the
capabilities of the materials selected. Rotor blades were fabricated from AMS 4928
(titanium alloy); stator vanes were fabricated from AMS 5613 (stainless steel); and disks,
spacers, and hubs were fabricated from AMS 6415 (low alloy steel). The 1st-stage rotor
blades have partspan shrouds at 61 percent span from the hub to avoid resonances, and the
redesigned 2nd-stage rotor blades, used in the test described herein, have partspan shrouds
at 60 percent span from the hub to avoid flutter. An oil damped front bearing was in-
corporated as a result of the initial tests which revealed incipient critical speed problems.
Mechanical design of the original fan configuration is described in detail in Reference 1, and
details of the rotor redesign and oil damped bearing design are given in Reference 3.

TEST FACILITY

The test program was carried out in a sea-level compressor test stand (Figure 4) that was
equipped with a gas turbine drive engine with a 2.1:1 gearbox to provide speed-range
capability. Airflow entered the rig through a calibrated nozzle. A 72 ft [21.9 m] straight
section of 42 in. [ 1.07 m] diameter pipe ran from the nozzle to a 90 in. [2.29 m] diameter
inlet plenum. A wire mesh screen and an "egg crate" structure located in the plenum pro-
vided a uniform total pressure profile to the compressor. The airflow was exhausted from
the compressor into a toroidal collector and then into a 6 ft [ 1.83 m] diameter discharge
stack. The stack contained a 6 ft [ 1.83 ml diameter valve to provide back pressure, or
throttling, for the test compressor. Two smaller valves, a 24 in. [0.61 m] and a 12 in.
[0.305 m], located in the bypass lines provided fine adjustment of back pressure.

Rotor strain-gage and inlet hub static pressure instrumentation leads were routed through
the nonrotating nose fairing. Ten struts, 14 inches [0.356 meters] upstream of the rotor
leading edge, supported the forward bearing and the assembly for the strain-gage slip-ring.
Eight struts located 11 inches [0.28 meters] downstream of the stator trailing edge
supported the rear bearing.

INSTRUMENTATION AND CALIBRATION

Airflow to the compressor was measured by means of a calibrated nozzle designed to the
standards of the ISO (International Organization for Standards). Airflow measurements
were within one percent accuracy.

The compressor speed was measured by means of an impulse type pickup. The pickup was
an electromagnetic device which counted the number of gear teeth that passed within an
interval of time and converted the count to RPM. Between 4,000 rpm and 12,000 rpm,
accuracy was within 0.2%.
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All temperatures were measured using chromel-alumel, type K thermocouples and were

recorded in millivolts by means of an automatic data acquisition system. Temperature

elements were calibrated for Mach numbers over their full operating range. Effects of total

pressure level on temperature recovery were accounted for by using the corrections found

in Reference 5. The thermocouple leads were calibrated for each temperature element.

Overall rms temperature accuracy was estimated to be ±1.0 0 F [±0.560 K].

Wedge probes which measured total pressure, static pressure, and air angle and combination

probes which measured total pressure, total temperature, static pressure, and air angle were

calibrated for Mach number as a function of indicated static-to-total pressure ratio, with

pitch angle as a parameter. Total pressure recovery and yaw angle deviation were calibrated

as functions of Mach number and pitch angle. Accuracy of the measured air angles was

within 1.0 degree.

All pressures from probes, fixed rakes, and static taps were measured with transducers and

recorded in millivolts by an automatic data acquisition system. The accuracy of the pres-

sure was ±0.1 of the full scale value. All pressures from instrument locations upstream of

the 1st-stage rotor trailing edge were measured using 15 lbf/in2 [1.033 x 105 N/m 2 ] full-

scale transducers. Pressures from the trailing edge of the 1st-stage rotor and from all down-

stream locations were measured using 50 lbf/in. 2 [3.445 x 105 N/m 2 ] full-scale transducers.

Two proximity detectors, located over the tips of each rotor blade at midchord, were used

to monitor blade tip clearance.

Photographs of typical instrumentation are shown in Figure 5, and the axial and circum-

ferential positions of the instrumentation are shown in Figures 6 and 7, respectively.

Instrumentation for measuring overall and blade element performance data is listed in Table

III.

The eleven radial positions at each axial station were defined by the intersection of the axial

station and the redesign streamlines that pass through 5, 10, 15, 30, 50, 60, 65, 70, 85,

90, and 95 percent of the passage height at the 1st-stage rotor trailing edge. The radial

locations at which these streamlines passed the leading and trailing edges of each blade row

are given in Appendix C, Table XII.

The parameters that were recorded continually during excursions into stall or surge are

listed in Table IV.
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TABLE III - PERFORMANCE AND BLADE ELEMENT INSTRUMENTATION

Instrument Plane Location Parameter Type and Quantity

Sta. 0 - - Inlet PIlenum (lhamber I) P 6 pressure taps on plenumin wall

2) T 6 bare wire chromel-alunel therI o-
couples

Sta. -- - Rotol I Inlet (approx. 1) p 6 O.D. and I.D. wall static taps
rotor-chlorid tlpstreac l oft
rotor I)

2) 1t1P. p.& 2 wedge radial traverse probe spaced
ail angle 1800 apart circum ferentially.

Sta. 8 - - Rotor I Exit I approx. I )2 p 4 O.D. wall static taps approximately
halfway between rotor I equally spaced circumferentially.
T. F. and statur I L.E.)

Sta. I I - - Stator I Exit half-way 1) (2p 4 0. D. and 4 :1 D. wall static taps,
between 1. E. of stator I approximately equally spaced
and L. E. of rotor 2) circumferentially.

2)(1) T. P, p, Two NASA combination probes -
& air angle one with circumferential traverse of

one vane gap, plus radial traverse.
Second probe with radial traverse
at midgap.

Sta. 14 - - Rotor 2 Exit 1)(2) p 40. D. and 1. D. wall static taps,
approximately equally spaced
circumferentially.

Sta. 16 - - Fan Discharge (within V I) (2) p 4 0. D. and 4 1. D. wall static taps
approximately equally spaced
circumferentially.

2)(1)p. p,& 2 wedge probes, radial traversed.
Approximately 1800 apart and
located at vane midchannel.

3) (t )T 2 wake rakes located approximately
1800 apart, radially traversed. 10
elements across gap.

4)(1) p 2 wake rakes located approximately
1800 apart, radially traversed, 13
elements across gap.

Sta. 17 - -Rig Exit I) P One circumferential P rake, 5 sensors
located at 50% span (used for setting
points).

(1) 11 radial locations for uniform inlet flow tests (5, 10, 15, 30, 50, 60, 65, 70, 85, 90,and 95% of
passage blade height); 5 radial locations for distorted inlet flow tests (10, 30, 50, 70,and 90% of
passage height)

(2) Static pressure taps ahead of and behind stators are located on approximate extensions of mean
channel streamlines.



TABLE IV - STALL TRANSIENT INSTRUMENTATION

Instrument
Plane

Location Parameter

Inlet Nozzle p 1 static tap downstream and
1 static tap upstream of inlet nozzle.

p A Ap transducer sensing the
differential pressure between the up-
stream and downstream nozzle static
pressures.

T One nozzle temperature

Sta. 0 -Plenum P One plenum static tap

T One plenum temperature

Sta. 8, 11 - Rotor 1, P One O. D. static tap
Stator 1, and Sta. 14
Rotor 2 Exit

Sta. 16 - Fan Discharge P One O. D. static tap

Sta. 17 - Fan Discharge P One circumferential pressure rake at

50 percent span

Gearbox N Impulse pickup

PROCEDURES

TEST PROCEDURE

The mechanical integrity of the compressor had been established during the shakedown
tests of Reference 3 where no flutter limits or vibration problems were encountered. As a
result, no detailed surveys were conducted with hot-film probes or with strain gages during
the stator optimization tests.

Stator setting optimization tests were conducted at 70 percent, 100 percent, and 105 per-
cent of design speed with uniform inlet flow to examine the effects of various stator stagger
angles on first-stage and fan overall performance. At design speed, six different combinations
of 1st-stage and 2nd-stage stator stagger angles were tested for comparison with the design con-
figuration tested previously (ref. 3). At 70 percent and 105 percent of design speed, four
different configurations were tested for comparison with the design setting. These configura-
tions are listed in Table V.
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TABLE V - STATOR OPTIMIZATION CONFIGURATIONS

NUMBER FLOW
SETTING ANGLE OF DATA
FROM DESIGN POINTS

Speed Stator 1 Stator 2
100% 0 0 61

-5 +2.5 4 ROTOR
+2.5 0 4

0 +5 3
0 -5 4
0 -10 2

+2.5 -5.0 4
105% 0 0 31

-5 +2.5 4
-7.5 +2.5 4
-2.5 +2.5 4

+2.5 -2.5 4
70% 0 0 41

-5 +2.5 4
+5 0 4
+5 +7.5 4
+5 -5 1 OPEN (+) CLOSED (-

DESIGN (O)
IData Obtained in a Previous Test (ref. 3)

The stators could be reset on the test stand but could not be remotely controlled from the
test stand control room. Each subsequent stator setting was determined by observing the
effects on overall performance of the settings tested up to that point. For each configuration
tested, stall flow and stall pressure ratio were determined with the stall transient instrumenta-
tion shown in Table IV. Stall flow was assumed to be the value measured by the flow nozzle
at the instant when wall statics and the A P transducer showed abrupt changes as the rig was
throttled continuously towards stall. The pressure ratio at stall flow was determined from the
measurement made with the total pressure rake at the fan discharge, 50 percent span location
which had been correlated to the fullspan average total pressure during performance testing.
Steady-state performance was recorded for at least three points distributed along a speedline
from wide open to near stall throttle settings.

Optimum stator settings for each operating condition were determined in two steps. First-
stage stator variations were investigated first with adjustments to the 2nd-stage stator made
only to avoid high losses. These 2nd-stage adjustments were made using an analytical pre-
diction of optimum 2nd-stage stator inlet angles as a result of 1st-stage stator setting. This
schedule of 2nd-stage stator setting as a function of Ist-stage stator setting is plotted in Fig-
ure 8. In the second step, after the 1st-stage stator optimization testing, the 1st-stage stator
was set at its optimum angle, and the 2nd-stage stator optimization tests were run. If at
the end of the 2nd-stage stator optimization testing, it appeared that some untested com-
bination of stator settings would give further improvements, this combination was also
tested. Overall performance data were obtained for a total of 55 stator optimization data
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points. First-stage data were obtained for 50 of these points. All complete data points
were reduced by the streamline analysis program to obtain overall and blade element per-
formance. These data points were in addition to the 13 design stator-setting data points taken

at 70 percent, 100 percent, and 105 percent speeds during the uniform inlet flow portion of

the Reference 3 test.

DATA REDUCTION TECHNIQUES

All steady-state performance data were automatically recorded in millivolts on computer
cards and then converted to engineering units, corrected, and used to calculate overall and
blade element parameters as described in the following sections.

Data Correction and Averaging

The data obtained from impact tube type total pressure probes (fixed radial rakes and trav-
ersing wake rakes) located in supersonic flow were coirected for shock loss.

Wedge probes were used to measure total pressure, air angle, and static pressure. Mach num-
ber was determined from calibrations of measured total and static pressure. The measured
total pressure and flow angle from these probes were corrected using Mach number calibration
curves for individual probes. The resulting calibrated Mach number and corrected total pres-
sure were then used in conjunction with standard air-property tables to calculate static pres-
sure.

Combination probes were used to measure total pressure, air angle, static pressure, and total
temperature. Corrections were based on probe calibrations similar to those previously de-

scribed for wedge probes but with an additional calibration of total temperature recovery
versus Mach number. The temperature calibration was consistent with the general method

for temperature correction described as follows.

Thermocouple signals were converted to temperature measurements using wire calibrations
for individual sensors. These temperature measurements were converted into total temperature
using Mach number calibrations for individual sensors and the pressure level correction given
in Reference 5.

The circumferential total pressure distributions obtained at the exits of the 1st-stage and 2nd-
stage stators were each mass-flow averaged at each radial position, using the measured dis-
tribution of total temperature and a constant circumferential static pressure determined by
linearly interpolating the wall or wedge probe static pressure data. The arithmetic average
of the three highest values from the circumferential total pressure distribution measured
across the passage between adjacent stator vanes at each stator exit was chosen to represent
the free-stream or stator inlet pressure at the appropriate percent of span. A circumferential
mass-flow average total temperature was also calculated at each radial position using measured
circumferential distributions of total temperature and pressure and static pressures linearly
interpolated between wedge probe or inner and outer wall static tap measurements. Circum-
ferentially mass-flow averaged temperatures from both wake rakes at the 2nd-stage stator
exit were arithmetically averaged at each radial location. During tests with the nominal
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(design) stator settings, one pressure wake rake did not traverse properly for some data points.
Comparisons of measurements made when both rakes were properly functioning showed ex-
cellent agreement. As a result, only the data from the pressure rake which worked consistently
were used in the data analysis of all stator optimization points.

Air angles measured by circumferential traverses at the Ist-stage stator exit were mass-flow
averaged at each radial location. Air angles measured by the two wedge-probes at the 2nd-
stage stator exit were arithmetically averaged at each radial location.

Performance Parameter Calculations

Overall and blade element performance parameters were calculated by means of a flowfield
analysis computer program. All parameters were corrected to standard day conditions. In-
puts to the flowfield program are listed in Table VI.

TABLE VI - INPUT PARAMETERS TO FLOWFIELD PROGRAM

LOCATION PARAMETER

Compressor Inlet 1) Corrected mass flow
(Station 0, Figure 6) 2) Corrected rotor speed

Rotor 1 Inlet Instrument 1) Constant radial blockage factor (to account for
Plane (Station 6) estimated wall boundary layer)

Stator 1 Inlet 1) Total pressure ratio versus radius
(Station 9) 2) Constant radial blockage factor

Stator 1 Exit Instrument 1) Total temperature ratio versus radius
Plane (Station 11) 2) Total pressure ratio versus radius

3) Constant radial blockage factor
4) Absolute air angle versus radius

Stator 2 Inlet 1) Total pressure ratio versus radius
(Station 14) 2) Constant radial blockage factor

Stator 2 Exit Instrument 1) Total temperature ratio versus radius
Plane (Station 16) 2) Total pressure ratio versus radius

3) Constant radial blockage factor
4) Absolute air angle versus radius

Total pressures and temperatures were ratioed to compressor inlet values. Compressor inlet
total pressure was assumed equal to the inlet plenum pressure. Temperatures were ratioed
to the inlet plenum temperature.

A blockage factor was used at each axial location to improve the accuracy of the static pres-
sure and velocity calculations of the flowfield program. Blockages were applied equally to
all stream-tubes at each of the axial locations. Axial distributions of flow blockage factors
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were selected so that the hub and tip static pressures obtained from the flowfield calculations

gave the best agreement with the wall average pressure for a representative midthrottle op-
erating point at design speed. As shown in Table VII, the flow blockage factors used in the

data reduction flowfield calculation were the same as those blockages used in the redesign
of the 2nd-stage rotor except at the trailing edge of the 2nd-stage stator where three percent

blockage was added to the calculation for data reduction. These values were the same as

those that had been used to reduce the data from the design stator-setting test reported in

Reference 3 - details of the blockage selection and static pressure comparisons are given in

that reference.

TABLE VII - ANNULUS BLOCKAGES

DATA
STATION REDUCTION (%) REDESIGN (%)

Rotor 1 Leading Edge 2.4 2.4
Rotor 1 Trailing Edge 4.1 4.1
Stator 1 Leading Edge 4.1 4.1
Stator 1 Trailing Edge 2.8 2.8
Rotor 2 Leading Edge 2.8 2.8
Rotor 2 Trailing Edge 5.3 5.3
Stator 2 Leading Edge 5.3 5.3
Stator 2 Trailing Edge 6.5 3.5

and Downstream

All static pressure distributions and air angles behind the rotor were calculated by assuming
axisymmetric flow and using mass flow continuity, radial equilibrium, and energy equations.
Curvature, enthalpy, and entropy gradient terms were included in the equilibrium calculations.
Aerodynamic conditions at the blade edges were calculated by translating the measured data
from the instrument plane along streamlines to blade edges. Blade-edge stations were input
to the flowfield calculation as slanted straight lines that closely approximated the meridional
profiles of the manufactured blade edges. Blade-element parameters were calculated for air-
foil sections lying on conical surfaces defined by the intersections of design streamlines
and the blade edges. Calculations were made on streamlines passing through the trailing
edge of the 1st-stage rotor at 5, 10, 15, 30, 50, 60, 65, 70, 85, 90, and 95 percent of the
passage height. Percentage of passage height for other blade edges are given in Appendix C,
Table XII. In addition to the blade element parameters, the output of the flowfield analysis
program also includes overall performance of the 1st-stage rotor blade row, the first stage,
the first stage plus the 2nd-stage rotor, the 2nd-stage rotor, and the complete two stage fan.
Blade element performance is tabulated in Appendixes C, D, and E. Accumulated overall
performance to the exit of each blade row is tabulated at the bottom of the blade element
data sheet for that blade row.

DISASSEMvBLY INSPECTION

The 1st-stage blade-tip rubstrip (composite material) failed while a post-test check point was
being taken following completion of the stator optimization program. Disassembly of the
test rig revealed minor damage (nicks) to the leading edge of the 1st- and 2nd-stage vanes
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with slightly more damage to the leading edge of the 2nd-stage vanes; one of the 2nd-stage
blades had a piece approximately '/2 in. by 1 in. [0.013m by 0.025m] broken off at the tip
leading edge. As a result of this damage, there was a sudden drop in flow, pressure ratio,
and efficiency. No deterioration in performance had been observed prior to the final check
point nor had routine inspections revealed any indication of rubstrip or blade damage
prior to this failure. Zyglo inspection of the 1 st-stage and 2nd-stage vanes showed some
minute cracks on the stator vanes which progressed from the vane stem and airfoil corners
toward the center of the vane. The first stage had seven vanes with crack indications, and
the second stage had nine vanes with crack indications. All crack indications were at the

hub except on one 2nd-stage vane on which the indication was at the outer casing.

RESULTS AND DISCUSSION

STATOR OPTIMIZATION AT DESIGN SPEED

The purpose of the stator optimization studies at design speed was to gain fan stall margin
with a minimum penalty in operating line efficiency. Analysis of the blade element data
from the design stator-setting test showed that all elements were sufficiently close to the
minimum loss to preclude improving maximum efficiency by changing stator settings.

The following discussion presents the results of these stator optimization studies in terms of
overall and blade element performance comparisons. Stator settings are given in degrees
from the nominal stagger angle setting (design setting). Negative angles indicate that the stator
was closed (set in a direction to reduce incidence). Where the stator settings are given in
parenthesis, the first number denotes the 1st-stage stator setting in degrees and the second
number denotes the 2nd-stage stator setting. As an example: (-5,0) indicates that the 1st-
stage stator was closed 5 degrees and that the 2nd-stage stator was set at nominal. For
convenience, the lst-stage stator is referred to as stator 1 and the 2nd-stage stator as stator 2.
A similar abbreviation is used for the first and second stage rotors.

Fan, First-Stage, and Second-Stage Overall Performance

The following seven combinations of stator setting were tested at design speed (see Table

V): (0,0); (-5, +2.5); (+2.5, 0); (0, +5); (0, -5); (0, +10); and (+2.5, -5).

Fan Overall Performance

Fan overall pressure ratio is presented in Figure 9 as a function of inlet corrected flow and
adiabatic efficiency with different combinations of stator settings. Four configurations had
design stator 1 settings with stator 2 settings varying in 5-degree increments from +5 to -10
degrees. These four speedlines gave a consistent trend with stator 2 closing of increasing stall
margin at the expense of operating line efficiency, as shown in Figure 10 (stall margin is de-
fined in Appendix A). Stall margin values were calculated for all speeds using the constant
throttle operating line shown in Figure 9. This operating line passes through the design
point and corresponds to a fixed area fan nozzle. Nozzle Mach numbers were determined
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by a ratio of static pressure to total pressure equal to the reciprocal of the fan overall total
pressure ratio. The nozzle flow was corrected to inlet conditions based on the selected
pressure ratio and a temperature ratio derived from test efficiencies.

Stator 2 settings changed fan performance by shifting the region of lowest stator 2 loss towards
stall as the setting was closed and away from stall as it was opened. This effect is illustrated
in Figure 11 which shows stator 2 total pressure recovery versus fan overall pressure ratio
for the different stagger angle settings. Other effects on performance of stator 2 setting were
caused by radial flow shifts, as discussed under Blade Element Performance.

When stator 1 was opened with the nominal stator 2 setting, stall margin increased and
efficiency decreased, similar to the trend obtained when stator 2 was closed while stator 1
was held in its nominal position. Opening of stator 1 was limited to 2.5 degrees because
further opening caused rotor 2 blade flutter. With stator 1 at +2.5 degrees, closing stator
2 from 0 to -5 degrees reduced the stall flow but also reduced pressure ratio near stall so
that no increase in stall margin occurred. Operating line efficiency decreased when stator
2 was closed as it did in tests with stator 1 at its nominal setting.

The major effects of opening the 1st-stage stator 2.5 degrees can be seen by comparing the
overall performance of the (0, 0) ana (+2.5, 0) configurations or the (0, -5) and (+2.5, -5)
combinations plotted in Figure 9. Opening stator 1 caused the 2nd-stage rotor to do more
work and increased the overall fan pressure ratio, but peak efficiency decreased approximately
0.5 percentage points with the (+2.5, 0) setting and 1.0 percentage point with the (+2.5, -5)
setting. Stall margin increased by 0.5 percentage points to 12.5 percent for the (+2.5, 0)
configuration due to the increased pressure ratio at stall. Stall margin decreased 1.1 per-
centage points for the (+2.5, -5) configuration compared to (0, -5) due to the higher stall
flow although the pressure ratio was higher.

Maximum flow appears to have been limited by rotor 1 with stators at nominal or opened
settings. Maximum flow did increase by 0.25% when stator 1 was opened 2.5 degrees, but
this change is within measurement accuracy and much smaller than the 4.5% throat area in-
crease of the opened stator 1. When stator 2 was opened 5 degrees, a 0.25% increase in flow
also occurred, again within measurement accuracy. Closing stator 1 to -5 degrees decreased
the throat area by approximately 10% and gave a maximum flow reduction of about 1.3%.
Efficiency remained high at high flow and low pressure ratio, indicating that flow capacity
was not set by stator choke which is usually accompanied by high loss. Examination of in-
cidence data, as discussed subsequently under Blade Element Performance, shows that rotor
2 probably limited flow capacity with stator 1 closed to -5 degrees.

Closing stator 2 to -10 degrees decreased its throat area approximately 21% and reduced
maximum flow by about 4.5%. This flow decrease appears to have been the result of stator
2 choke, consistent with the low total pressure recovery for stator 2 at this setting (Figure 11).

The optimum configuration seems to have been the (0, -5) combination which improved
stall margin by two percentage points with a decrease in overall fan efficiency of 1.3 per-
centage points from the nominal setting.
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Stall margin and overall fan efficiency results are summarized in Table VIII.

TABLE VIII - EFFICIENCY AND STALL MARGIN VALUES
FOR STATOR OPTIMIZATION TESTS AT DESIGN SPEED

EFFICIENCY
ON

SETTING ANGLE STALL OPERATING
SPEED FROM NOMINAL (deg) MARGIN (%) LINE (%)

Stator 1 Stator 1
100% 0 0 12.0 85.0

-5 +2.5 8.5 85.2
+2.5 0 12.5 84.3

0 +5 7.5 84.8
0 -5 14.0 83.7
0 -10 16.2 77.0

+2.5 -5 12.9 82.1

First-Stage Performance

The 1st-stage rotor pressure ratio is shown in Figure 12 as a function of inlet corrected flow
and adiabatic efficiency. The corresponding first-stage performance is presented in Figure
13, showing that with stator 1 nominal settings the various stator 2 settings had a negligible
effect on first-stage pressure ratio. Efficiency was relatively unchanged by stator settings.
The increased efficiencies shown for the (0, +5) and (0, -5) configurations appear inconsistent
with results of the other stator settings although no errors were found in the data. Comparison
of data from stator 2 reset tests in which stator 1 was set at +2.5 degrees shows no change in
pressure ratio or efficiency with stator 2 variation. Stator 1 total pressure recovery was affected
very little by any stagger angle changes. Pressure coefficient and adiabatic efficiency versus
flow coefficient for the 1st-stage rotor and first-stage are presented in Figures 14 and 15.

Second-Stage Performance

Performance of the 2nd-stage rotor and the second stage is represented by the pressure co-
efficient and adiabatic efficiency versus flow coefficient curves of Figures 16 and 17. Figure
16 shows that stator 1 stagger angle variations had a significant influence on the performance
characteristics of rotor 2. With stator 2 at a nominal setting, opening stator 1 by 2.5 degrees
did not change the flow or pressure coefficients but reduced rotor efficiency. With stator
2 closed 5 degrees, the same 2.5 degree opening of stator 1 (+2.5,-5), increased pressure and
flow coefficients but did not affect efficiency, compared to the (0,-5) combination. Stator
2 stagger angle settings had minor effects on rotor 2 performance except for the 10-degree
closed stator 2 setting. In this position, stator 2 choking reduced the flow capacity of the
second stage approximately 10% and decreased the rotor 2 pressure coefficient at the choke
point.
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Stator 2 losses had a strong effect on performance of the second stage. At open throttle
points, where stator 2 was choked, the adiabatic efficiency average of the second stage
was about 13 percentage points lower than the efficiency of rotor 2. At points where
stator 2 operated with low loss (near peak efficiency), the efficiency of the second stage
was approximately four percentage points lower than rotor 2 efficiency.

Blade Element Performance

Spanwise Comparison of Performance Parameters

Spanwise profiles of performance parameters from near stall data points for each configura-
tion were compared in an attempt to determine which blade row stalled first. Figure 18
shows near stall diffusion factors versus span for each blade row for the various stator 2
settings with nominal stator 1 settings. At the nominal stator 2 setting, the rotor 2 hub
was highly loaded and probably caused stall (Figure 18a). Closing stator 2 to -50 (Figure
18b) evened the radial loading distributions for all blade rows, and the improved balance
reduced the local rotor 2 hub value. Closing stator 2 by 10 degrees once again caused the
rotor 2 hub loading to increase to a critical level (Figure 18c). Opening stator 2 by five
degrees caused stator 2 hub diffusion factors to approach critical values while rotor 2 values
were relatively low (Figure 18d). The only effect of opening stator 1 was to increase rotor 2
hub loadings slightly as shown in Figure 18e.

Spanwise profiles of exit meridional velocity (Figure 19) indicate that closing stator 2 from
-5 to -10 degrees caused blockage which forced flow away from the hub of rotor 2 and
stator 2. These calculated flow velocities were caused by the radial profiles of total pressure
ratio shown in Figure 20. Calculations also showed that a large increase in rotor 2 hub loss
caused the reduced pressure ratio (Figure 21). One explanation for the high loss is that the
free-stream pressures used to calculate rotor loss were lower than the actual rotor exit total
pressures. Figure 22 shows total pressures measured by the stator 2 exit wake rake at 10
percent span for points near operating line conditions with stator 2 at 0, -5, and -10 degrees.
As can be seen, the wake covers the entire span for the -10-degree stator setting so that no
free-stream region is apparent. The value of rotor exit pressure, calculated in the manner
described under Data Reduction Techniques, was probably lower than the true rotor exit
pressure. This resulted in values of rotor 2 loss and loading that are probably higher than
the true values, in which case the total pressure recovery of stator 2 for the (0, -10) stator
setting is even lower than that shown in Figure 11. Another probable result would be that
the corresponding rotor 2 pressure coefficient and efficiency values shown in Figure 16 are
too low.

Variations with Incidence Angle

Blade element performance in terms of loss coefficient, diffusion factor, and deviation
angle versus incidence angle is presented in Figure 23 through 26 for rotor 1, stator 1,
rotor 2, and stator 2, at five of the 11 radial positions where performance parameters were
calculated. Tabulations of the data at all eleven radial positions are given in Appendix C.
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Rotor 1

Design speed blade element data for rotor 1 (Figure 23) shows that for any given stator setting
the rotor operates within a small range of incidence angles, due to the flow regulation of the
stators. Loss levels are relatively constant for all configurations except at the hub region and
are insensitive to incidence changes at all spans. The losses for the open 5-degree and closed
5-degree stator 2 settings with nominal stator 1 seem to be lower than the rest, especially in
the lower portion of the span.

Negative hub losses, noted from 5 percent to 30 percent of span (Appendix C and
Figures 23a and 23b), can be attributed to incorrect matching of temperatures and pressures
in regions of steep radial gradients since the pressure and temperature probe elements were
offset radially by approximately one percent of span. Distributions of losses between
rotors and stators are not believed to be the source of the problem since stator losses appear
reasonable for these points. These low losses gave the questionably high level of rotor
1 efficiency shown in the performance map of Figure 12. Diffusion factors followed the
same increasing trend with incidence for all stator configurations, reaching a maximum
value of 0.63 from 15 percent to 60 percent of span for the closed 10-degree stator 2
setting (Appendix C). The flow limit imposed by this setting caused rotor 1 to operate at
1.5 to 2.0 degrees higher incidence than nominal, with the increased back pressure causing
the high loadings and probable stall initiation.

Stator 1

Blade element data for stator 1 (Figure 24) indicate that the losses were low for the entire
range of incidences encountered due to stagger angle or flow regulations. A unique curve of
diffusion factor versus incidence was obtained for each stator 2 setting. Each curve showed
loading increasing with incidence at approximately the same rate but each having a different
loading level for a given incidence angle. The curves shifted to higher incidence for opened
stator 1 settings. Diffusion factors between 0.62 and 0.64 were attained near stall for the
stator 1 nominal position with stator 2 closed 10 degrees. Apparently, the flow reduction
caused by stator 2 is the reason stator 1 operated at higher incidence and loading.

Rotor 2

Rotor 2 loss coefficients versus incidence angle (Figure 25) for all stator configurations show
a rotor 2 choking tendency characterized by sharp increases in loss with decreasing incidence,
particularly in the wake region caused by the partspan shroud (45 percent to 66 percent of
span). Very low incidence angles are evident for tests with stator 1 closed to -5 degrees. These
angles probably reached the minimum possible incidence (ref. 6) for the portion of the blade
having relative supersonic flow (from 37 percent to 100 percent of span), limiting fan flow
capacity for this stator setting. Diffusion factors are quite high near the hub, reaching 0.72
at eight percent of span due to high back pressure with stator 2 closed to -10 degrees.
Rotor 2 deviations are low for points where stage 1 efficiency appears to be unusually
high (Figure 13), indicating that the temperature rise attributed to rotor 2 was greater than

18



for similar data points with other stator settings.

The high value of rotor 2 loss shown at eight percent span for the (0, -10) data point at 4.5
degrees incidence is questionable since it was difficult to determine the free-stream pressure
corresponding to rotor 2 pressure.

Stator 2

Blade element data for stator 2 (Figure 26) show evidence of hub choking, as indicated by
the rapid increase in losses with decreasing incidence. From 42 percent span to the tip
there is little variation of loss with incidence for any stagger angle setting. Each stator 2
stagger angle setting increased loading (diffusion factor) with incidence, each shifted in
incidence according to the stagger angle. Maximum diffusion factor was 0.62 at the hub for
the 10-degree closed stator 2.

Deviation angles are not considered reliable at very low incidence angles where the stator
was near choke and stator wakes became large enough to influence angle measurements.

STATOR OPTIMIZATION AT 105 PERCENT OF DESIGN SPEED

The purpose of the stator optimization tests at 105 percent speed was to increase overall
fan efficiency with a minimum stall margin penalty. The following five combinations of
stator settings were tested (see Table V): (0, 0); (-5, +2.5); (-7.5, +2.5); (-2.5, +2.5); and
(+2.5, -2.5). Overall and blade element performance comparisons are discussed in the follow-
ing sections.

Fan, First-Stage, and Second-Stage Overall Performance

Fan Overall Performance

The fan overall pressure ratio with different combinations of stator settings is presented in
Figure 27 as a function of inlet corrected flow and adiabatic efficiency. The three configura-
tions with stator 2 opened 2.5 degrees all had improved operating line efficiencies of about
1.5 percentage points compared to that with nominal settings. This seems to have been due
to a significant improvement in stator 2 recovery near the operating line pressure ratio
(Figure 28). Closing stator 1 with this open stator 2 setting decreased overall fan pressure
ratio due to the decreased rotor 2 work input. This reduced the stall margin from 15.7%
with the nominal settings to 11% and 7.4% for stator 1 positions of -2.5 and -7.5 degrees,
respectively. Opening stator 1 to +2.5 degrees caused a slight decrease in rotor 2 pressure
coefficient near stall which resulted in a decreased overall fan pressure ratio. The one per-
centage point decrease in operating line efficiency with the 2.5 degree open stator 1 (Figure
27) was due to the decrease in stator 2 recovery in its 2.5 degree closed position, as shown in
Figure 28.

The optimum configuration tested was, therefore, the closed 2.5 degree stator 1 with the
opened 2.5 degree stator 2 which obtained an adiabatic efficiency of 82.5% on the operating
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line, an improvement of 1.5 percentage points relative to the efficiency obtained with nominal

settings. Simultaneously, stall margin dropped 4.7 percentage points to a value of 11%
However, the data indicate that most of the improvement in efficiency could have been

obtained without a loss in stall margin by setting stator 1 at nominal and stator 2 at +2.5
degrees. At the operating line pressure ratio of 2.88, the change in stator 2 total pressure
recovery was 0.01 (Figure 28). This change in recovery is equivalent to an efficiency change
of 1.1 percentage points. In its nominal setting, stator 1 would have maintained the high
level of rotor 2 work input and the stator 2 opened setting would have given stator 2 lower

loss on the operating line. The relationship between the improvement in efficiency and stator
2 setting was not obvious during testing because of a time lag between testing and blade ele-
ment analysis. Time was alloted at the end of the main test program to test the optimum con-
figurations at each speed after detailed analysis of the data, but the rotor rub strip failure pre-
vented these tests (see Disassembly Inspection).

Fan flow capacity was not affected significantly by opening either stator, indicating that
rotor 1 determined the maximum flow capacity of the fan. Closing stator 1 to -7.5 degrees

reduced maximum flow by approximately 1.2%. This lower flow is believed to have resulted

from the minimum possible incidence limit on the supersonic portion of rotor 2 similar to
the flow limit observed at design speed; however stator 1 losses indicate that this stator was

near choke which may have contributed to the flow decrease. Stall margin and efficiency
results for 105 percent speed test points are summarized in Table IX.

TABLE IX - EFFICIENCY AND STALL MARGIN VALUES
FOR STATOR OPTIMIZATION TESTS AT 105% SPEED

EFFICIENCY
ON

SETTING ANGLE STALL OPERATING
SPEED FROM NOMINAL (deg) MARGIN (%) LINE (o)

Stator 1 Stator 2

105% 0 0 15.7 81.0
-5 +2.5 8.5 82.5
-7.5 +2.5 7.4 82.8
-2.5 +2.5 11.0 82.5
+2.5 -2.5 14.7 80.0

First-Stage Performance

The Ist-stage rotor pressure ratio is shown in Figure 29 as a function of inlet corrected flow

and adiabatic efficiency. The corresponding first-stage performance is shown in Figure 30.
The first-stage and rotor 1 pressure ratios did not change significantly with any stator varia-

tion. The first-stage and rotor 1 efficiencies seem to have varied inconsistently with stator
setting with both the opened and closed configurations yielding efficiencies higher than those
for the nominal settings. At wide open throttle, stator 1 recovery did not fall off as it did
for stator 2 (Figure 28), indicating that stator 1 was not choked at any setting tested. Pres-

sure coefficient and adiabatic efficiency versus flow coefficient curves for rotor 1 and the first-

stage are presented in Figures 31 and 32.
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Second-Stage Performance

The performance of rotor 2 and the second stage is shown in Figures 33 and 34 as pressure
coefficient and efficiency versus flow coefficient. Closing stator 1 decreased flow capacity
and pressure coefficient, and opening stator 1 increased flow but decreased the peak pressure
coefficient slightly. Actual work input increased when stator 1 was opened, but a large drop
in efficiency of approximately five percentage points reduced the ideal work (used to cal-
culate pressure coefficient) below the level obtained at the design stator setting.

Blade Element Performance

Spanwise Comparisons of Performance Parameters

Diffusion factor is presented versus span in Figure 35 for each blade row for the near stall

data points of each stator configuration. These points are also close to peak efficiency. The
nominal and closed 2.5-degree stator 1 configurations had high loadings on the tip of rotor 2
which could have caused stall. Closing stator 1 to -7.5 degrees reduced the rotor 2 loading
so that the 2.5-degree dpen stator 2 hub becaine critical. Stator 1 loadings changed very
little with stagger angle changes.

Variations with Incidence Angle

Blade element performance in terms of loss coefficient, diffusion factor, and deviation angle
versus incidence angle is presented in Figures 36 through 39 for rotor 1, stator 1, rotor 2, and
stator 2, at five of the eleven radial positions where performance parameters were calculated.
Tabulations of the data at all eleven radial locations are given in Appendix D.

Rotor 1

The rotor 1 blade element data (Figure 36) show that the small range of incidence angle near

the hub was extended somewhat by closing stator 1 which reduced maximum flow and per-
mitted lower flow before stall. These lower flows somewhat relieved the rotor 1 choking, as
shown by the lower losses at higher incidences for the blade elements, particularly in the

regions affected by the partspan shroud and the tip. The lower rotor 1 losses account for the
remainder of the overall fan efficiency gained with stator 2 opened 2.5 degrees. Levels and
trends in loss data are consistent with those found in the nominal position stator tests. For
all closed stator 1 configurations, diffusion factors leveled out to a maximum of about 0.55 to
0.60 in the lower 50 percent of span for incidence angles corresponding to near-stall data
points (Figure 35).

Stator 1

Blade element data (Figure 37) for stator 1 closed to -7.5 degrees from nominal indicate chok-
ing at the hub with sharp increases in loss with decreasing incidence angle. Opening the stator
2.5 degrees defined the stall side of the loss curve from 85 percent to 95 percents of span (ta-
bulated in Appendix D, also shown in Figure 37e). For each stator setting, diffusion factors
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increased with incidence at the same slope but each curve shifted to higher incidence as the
stator was opened. The maximum value of diffusion factor was 0.61 at the hub for the 2.5-
degree open stator. Deviation levels increased with the closing of the stator.

Rotor 2

Loss versus incidence angle curves from rotor 2 blade element data (Figure 38) shifted to higher
incidence with the closing of stator 1 out to 25 percent span and then shifted to lower in-
cidence, suggesting a flow shift from hub to tip. Without a flow shift at the same flow and
wheel speed, the rotor would be expected to operate at a lower incidence with the closed stator
1 due to increased preswirl. Meridional velocity profiles (Figure 40) show a reduction in hub
flow with no change in tip flow. The negative incidence angles for the outboard portion of
the blade, where relative Mach numbers exceeded 1.0, probably define the minimum possible
incidence angle for the relative flow. High hub diffusion factors were gradually reduced with
closing stator 1. At 82 percent and 88 percent spans, the rotor deviations were negative for
the 7.5 degree closed stator 1. These negative deviations occurred for data points that had
unusually high efficiency on the first stage, indicating that the portion of the fan tempera-
ture rise attributed to rotor 2 was greater than for other data points.

Stator 2

Stator 2 blade element data (Figure 39) indicate choking near the hub and tip for the nominal
and closed 2.5 degree positions as shown by the rapid increase of loss with decreasing incidence
angle. Opening stator 2 by 2.5 degrees relieved this choke trend somewhat and showed the be-
ginning of stall loss increase at positive incidence from the hub to 23 percent span. The reduced
losses near the hub for the +2.5-degree settings resulted in the improved stator 2 average
total pressure recovery responsible for the increase in overall fan efficiency.

The rise in loss levels at low incidence angles (high flows) was accompanied by a sharp decrease in
deviation angles, which may be the result of large stator wakes influencing the angle measure-
ment of the probe at its gapwise location for a given stagger angle. Hub diffusion factors in-
creased rapidly with increasing incidence angles, reaching levels of about 0.65 when stator 2
was open 2.5 degrees. These high values of loading in the hub region are the probable cause
of stall for this stator 2 setting. Loading levels remained above 0.6 out to 11 percent span
and also approached these values near the area of the partspan shroud wakes.

STATOR OPTIMIZATION AT 70 PERCENT OF DESIGN SPEED

The objective of the stator optimization at 70 percent of design speed was to improve both
stall margin and efficiency. The following five combinations of stator settings were tested
(see Table V): (0,0); (-5, +2.5); (+5, 0); (+5, +7.5); and (+5, -5). Overall and blade element
performance are discussed in detail in the following sections.

22



Fan, First-Stage, and Second-Stage Overall Performance

Fan Overall Performance

Overall fan pressure ratio and adiabatic efficiency as functions of corrected inlet flow are pre-

sented in Figure 41. Pressure ratio of the fan was increased by opening stator 1 due primarily
to increased rotor 2 work input. Higher fan pressure ratio characteristic curves crossed the

operating line at higher flows. In this way, flow could be regulated between 113.6 lbm/sec

[51.53 kg/sec] and 119.6 ibm/sec [54.18 kg/sec] at 70 percent speed. Similarly, opening
stator 2 increased its recovery at open throttle points, raising fan pressure ratio to overcome

system resistance at higher flows. Peak efficiency occurred near the operating line for all of

the configurations tested with peak values falling between 84% and 84.5%. Stall margins also

were nearly the same for all configurations, varying between 16.7% and 17.7%. Closing stator

1 allowed the fan to run at a lower flow before stall; nominal and opened stator 1 settings
gave approximately the same flow at stall. Stator 2 total pressure recovery versus flow curves

show that recovery varied slightly with setting angle changes except near wide open throttle

(Figure 42). Stall flow was not affected by changes in stator 2 setting when stator 1 was

fixed. Stall flows and operating line efficiencies for 70 percent speed are summarized in
Table X.

TABLE X - EFFICIENCY AND STALL MARGIN VALUES
FOR STATOR OPTIMIZATION TESTS AT 70% SPEED

EFFICIENCY
ON

SETTING ANGLE STALL OPERATING
SPEED FROM NOMINAL (deg) MARGIN (%) LINE (%)

Stator 1 Stator 2

70% 0 0 17.0 84.4
-5 +2.5 17.7 84.0
+5 0 16.7 84.4
+5 +7.5 17.7 84.2
+5 -5 - -

First-Stage Performance

Pressure ratio and adiabatic efficiency as functions of corrected inlet flow for rotor 1 and

the first stage are shown in Figures 43 and 44, respectively. Rotor 1 pressure ratio was essen-

tially unchanged by stator variations. Stator 1 recovery stayed highest over the operating range
for nominal and closed settings while losing recovery near stall for opened settings. These

changes (Figure 42) did not affect stage pressure ratios to any great extent, as shown by Figure
44. Efficiencies show a lot of scatter due to the sensitivity of pressure and temperature mea-

surements at low speeds and show no consistent trends with stator setting. The shape of the

efficiency versus flow curves for all configurations suggests that rotor 1 was operating on the
stall side of optimum incidence as expected for this speed. Plots of pressure coefficient and
adiabatic efficiency versus flow coefficient for rotor 1 and the first stage are presented in
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Figures 45 and 46. Pressure coefficient increased with decreasing flow coefficient for the
rotor and for the stage, but increasing stator loss near stall reduced the rate of rise for the
stage.

Second-Stage Performance

Plots of pressure coefficient and adiabatic efficiency versus flow coefficient for rotor 2 and
the second stage are presented in Figures 47 and 48. These data show that opening stator I
increased the flow capacity and work input of rotor 2. Stator 2 setting had a strong effect
on flow and stage 2 efficiency at open throttle operation with stator 1 fixed at 5 degrees open
but had practically no effect near stall. Efficiency was higher for closed stator 1 settings,
but this was offset by lower first-stage efficiency at the low flow rates obtained with stator 1
closed.

Blade Element Performance

Spanwise Comparison of Performance Parameters

Spanwise variations of diffusion factors at near-stall conditions for each blade row are com-
pared in Figure 49 for each 1st-stage stator setting. The near-stall points for the various com-
binations of stator 2 setting with stator 1 fixed at 5 degrees open were nearly the same and,
therefore, are not presented. The tip region of the first stage was apparently the most haighly
loaded area regardless of stator setting and was the probable cause of stall. Both rotor 1 and
stator 1 loadings were sufficiently high to cause stall. Closing stator I reduced its loadings,
and a lower stall flow was obtained, indicating the possibility of stator 1 controlling stall.
Opening stator 1 increased its loadings; however, stall flow was the same as for the nominal
settings. The blade row which actually initiated stall was not determined. Rotor 2 loadings
increased significantly with stator 1 opened 5 degrees, but the loadings were still much lower
than the rotor 1 values. Closing stator 2 lowered its loading distributions, as was expected.

Variations with Incidence Angle

Loss coefficient, diffusion factor, and deviation angle are presented versus incidence angle
in Figures 50 through 53 for each blade row at five of the eleven radial positions where per-
formance parameters were calculated. Tabulations of the data at all eleven radial locations
are given in Appendix E.

Rotor 1

Blade element data for rotor 1 (Figure 50) indicate the probability of a tip stall as evidenced
by increasing diffusion factors and loss coefficients with increasing (stall) incidence angles.
Values of diffusion factor betwen 0.62 and 0.63 occurred at the highest incidence at 90 per-
cent of span and reached 0.65 at 95 percent span. Deviations angles also increased rapidly
with incidence angle at 90 percent and 95 percent of spari.
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Stator 1

Stator 1 blade element data (Figure 51) show that the losses were relatively constant over a
wide incidence range and increased slightly at the higher incidence angles. The diffusion factor
versus incidence curves for each stator setting angle have the same positive slope but shift with
respect to incidence according to stator setting. Levels of diffusion factor reached 0.62 near
the tip for the 5-degree open stator setting, about the same as for the rotor 1 tip.

Rotor 2

Blade element data for rotor 2 (Figure 52) show that the rotor was operating at higher inci-
dence angles with stator 1 opened to +5 degrees, consistent with less preswirl at the stator 1
exit. Mach numbers increased approximately 9% for the same wheel speed and meridional
velocity when stator 1 was opened from nominal to +5 degrees. At higher incidence angles,
losses tended to be higher for the +5 degree stator 1 setting than for the nominal setting at
all spans. Loading levels (diffusion factors) never exceeded 0.55 at any spanwise location.

Stator 2

Curves of loss versus incidence angles for stator 2 (Figure 53) indicate choking at both the hub
and tip with a rapid increase in loss with decreasing incidence. Opening the stator 7.5 degrees
relieved this choking and allowed the stator to operate near the minimum loss region across
the span. Wide open throttle data points show this choking trend at all spans, but the majority
of data is near minimum loss, resulting in little overall recovery difference in the operating
range. Loading levels were quite low for all setting angles, never exceeding a diffusion factor
of 0.5. The shifting of the diffusion factor versus incidence curves with stagger angle setting
is similar to that which occurred for stator 1.

SPEED EFFECTS ON STATOR OPTIMIZATION

Fan Overall Performance

The only combination of reset stators common to all three speeds was the (-5, +2.5) con-
figuration. Fan overall pressure ratio and efficiency versus corrected inlet flow is presented
in Figure 54 for the (-5, +2.5) and nominal configurations. As can be seen, closing stator 1
reduced the pressure ratio due to less rotor 2 work input.

Operating line efficiency of the fan was unchanged at 70 percent and at 100 percent of design
speed but improved by 1.5 percentage points at 105 percent speed. Flow regulation due to
changes in stator settings was less at design speed than at 70 percent speed in terms of percent
change in flow. The flow change at 105 percent speed was within the accuracy of flow mea-
surement.
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First-Stage Performance

Pressure ratio and efficiency versus corrected inlet flow are shown in Figure 55 for rotor 1
and in Figure 56 for the first stage. First-stage pressure ratios and efficiencies were essentially
the same for both stator settings at 70 percent and 100 percent speeds. At 105 percent speed
with the stator reset, the first-stage pressure ratios were higher along a very steep speedline
and efficiency was increased by 2%. Curves of pressure coefficient versus flow coefficient
(Figure 57) show that little change in first-stage performance occurred when the stator was
reset.

Second-Stage Performance

Plots of pressure coefficient and adiabatic efficiency versus flow coefficient for the second
stage are presented in Figure 58 for the nominal and reset stator positions. Closing stator
1 caused a drop in pressure coefficient at all speeds due to reduced rotor 2 work input. Flow
coefficient was reduced at 100 percent and 105 percent speeds due to minimum incidence
being reached on the supersonic relative flow portion of rotor 2. At 70 percent speed, the
flow was less with the closed setting because of the reduction in stator 1 throat area.

ESTIMATE OF INLET GUIDE VANE BENEFITS FOR
OFF-DESIGN OPERATION

Studies were made of the possible benefits in stall margin or overall fan efficiency at 70 per-
cent and 110 percent of design speed with the addition of a variable flap IGV (inlet-guide-
vane) used in conjunction with the existing variable stator vanes. Estimates of efficiency and
loading at operating conditions other than design were made with the streamline analysis pro-
gram incorporating an off-design cascade system for rotors. Stator loss coefficients and de-
viation angles were held constant. The cascade system calculated incremental changes from
the input design values of rotor loss and deviation angles due to incidence and Mach number
effects. At each speed, baseline performance was calculated for several flows without an
IGV and with nominal stator positions. The system gave somewhat different pressure ratio
versus corrected flow characteristics from the actual test data. Comparisons of calculated
efficiency and loading distributions with various combinations of IGV and stator 1 stagger
angles were made with the baseline values rather than test data to obtain incremental dif-
ferences in stall margin or efficiency. Results of the study at 70 percent and 110 percent
of design speed are presented separately in the following sections.

70 PERCENT SPEED IGV STUDY

Test results at 70 percent speed showed that rotor 1 was highly loaded and probably instigated
stall, with stator 1 hub loadings almost as high as those for rotor 1. Second-stage blade rows
were lightly loaded. The baseline prediction with the off-design system gave the same general
loading trends as the test data for operating line conditions although the spanwise distribution
was somewhat different at the same fan pressure ratio, as shown in Figure 59. Adding an IGV
to reduce the incidence to the Ist-stage rotor (closing the IGV flap) reduced the rotor work
input and loading. In order to obtain the same overall fan pressure ratio as the baseline
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configuration at the operating line, it was necessary to run at slightly higher speeds or to
open stator 1 to provide more rotor 2 work input. Figure 60 shows overall fan pressure ratio
and efficiency versus corrected inlet flow at 70 percent speed for the test data and baseline
prediction. Two other speedlines with an IGV closed 15 degrees are shown at slightly higher
speeds, one with the nominal stator 1 and the other with stator 1 opened 5 degrees. Probable
stall flows are shown for each case based on a plot of maximum diffusion factor (maximum
occurring between 10 percent and 90 percent spans) versus corrected inlet flow for each blade
row (Figure 61). Diffusion factor values of 0.65 were considered the limit for any blade row
based on past experience. Closing the IGV by 15 degrees resulted in an increase in stall margin
of approximately 9.5 percentage points (19.0% compared to 9.5%) for either the nominal or
opened stator 1 settings. Peak overall fan efficiency decreased slightly with the addition of
the IGV but was within one percentage point of the baseline and test data peak efficiency of
84.8%. Both configurations with the 15-degree closed IGV showed significant reductions in
rotor 1 loadings so that rotor 2 and stator 1 loadings became the dominant factors. Stator 1
in its nominal position (IGV at -150) reached the 0.65 diffusion factor limit before any other
blade row. When stator 1 was opened 5 degrees (IGV at -150), fan speed was reduced to obtain
the proper operating line pressure ratio. Rotor 2 reached the 0.65 limit first, but incidences
reached 6.5 degrees at the outer portion of stator 1 which may produce large losses. For this
reason it appears as if the 15 degree closed IGV with stator 1 in its nominal position will give
the most stall margin benefit with the least loss penalty. Spanwise loadingdistributions for
each blade row are shown in Figure 62 for this configuration at a flow close to the predicted
stall value. Reducing the rotor 1 loadings with the IGV may improve the tolerance to tip
radial distortion (ref. 7) which should gain stall margin with the distortion, especially at 85
percent speed where a large penalty occurred (ref. 3).

110 PERCENT SPEED IGV STUDY

Test results at 110 percent speed showed the 2nd-stage blade rows to be highly loaded with
rotor 2 probably initiating stall. The baseline prediction with the off-design loss system
(no IGV and nominal stator 1) gave the same general trend of blade loadings as the test data
although the spanwise distiibution was different. Two configurations were examined with an
IGV opened 5 degrees to increase the incidence angle and resulting work input and loading of
the 1st-stage rotor. One configuration had stator 1 in its nominal position and the other had
stator 1 closed 5 degrees to reduce the work input from the second stage. In both cases a
slight reduction in speed was necessary to obtain the operating line pressure ratio of the
baseline case. Figure 63 shows maximum diffusion factors (maximum occurring between
10 percent and 90 percent of span) for each blade row versus percent operating line flow
for the test data, including results of the baseline prediction and the two inlet configura-
tions with the IGV opened. Both test data and the baseline prediction showed rotor 2 and
stator 2 maximum loadings increasing at a steeper rate with flow than the 1st-stage blade
rows. Opening the IGV 5 degrees increased rotor 1 maximum loadings significantly. Rotor
2 loadings were generally lower across the span for the opened IGV configurations with
both stator 1 settings, but each configuration reached the stall diffusion factor value of 0.65
on the rotor 2 hub at approximately the same flow as the baseline case. In fact, rotor 1,
rotor 2, and stator 2 reached the stall limit at the same flow for the open IGV setting with
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nominal stator 1. Closing stator 1 by 5 degrees with the opened IGV increased rotor 1
loadings even higher than with the nominal stator 1 so that the stall limiting diffusion factor
of 0.65 was encountered at a higher flow than with the baseline configuration.

A spanwise comparison of blade row loadings for the baseline prediction and the five-degree
open IGV with closed stator 1 is presented in Figure 64 for a predicted stall flow. This figure
shows that rotor 2 loadings were generally lower across the span but peaked to the same value
as the baseline prediction at 10 percent of span.

A plot of overall fan pressure ratio and adiabatic efficiency versus percent of operating line
flow for the test data, baseline prediction, and the two configurations with the IGV opened
(Figure 65) shows little change in efficiency or stall margin due to the addition of an IGV.
The indicated stall points are based on the diffusion factor limits (0.65) shown in Figure 63.
It was concluded that the addition of an inlet guide vane would give no significant benefit
at 110 percent of design speed.

SUMMARY OF RESULTS

Stator optimization at design speed resulted in stall margin improvement at the expense of
operating line efficiency by closing the 2nd-stage stator (resetting in a direction to reduce
incidence). Improved blade loading distribution, especially on the 2nd-stage rotor, is the
probable reason for the improvement in stall margin. However, closing the 2nd-stage stator
decreased the pressure ratio and increased the hub losses of the 2nd-stage rotors. The opti-
mum configuration tested gave a 2.0 percentage point increase in stall margin (14.0%
compared to 12.0%) and 1.3 percentage point decrease in adiabatic efficiency (from 85% to
83.7%) compared to the operating line point with nominal stator settings.

At 105 percent speed, operating line adiabatic efficiency was improved by 1.5 percentage
points (from 81% to 82.5%) with a 4.7 percentage point drop in stall margin (from 15.7% to
11.0%) with the 1st-stage stator closed 2.5 degrees and the 2nd-stage stator opened 2.5
degrees. The efficiency benefit came from the improved 2nd-stage stator recovery at a
2.5-degree open setting. Stall margin was reduced because of the decrease in 2nd-stage
rotor work input with the closed lst-stage stator setting. The increase in efficiency could
probably have been obtained without a stall margin penalty if the 1st-stage stator had been
left in its design position.

At 70 percent speed, stator setting variations had no effect on stall margin or overall fan op-
erating line efficiency. The tip region of the first stage was the most highly loaded area and
the robable cause of stall. Considerable speed-flow regulation occurred with variations of
both stators but maximum recoveries changed very little.

The inlet-guide-vane study concluded that a significant stall margin benefit is probable at 70
percent speed with little or no efficiency penalty with the inlet-guide-vane in a position to
reduce incidence to the 1st-stage rotor. No benefit was predicted for 110 percent speed.
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AXIAL DISTANCE FROM
DIAMETER ROTOR 1 L.ADING EDGE

STA I.D. O.D. z - I.D. z - O.D.

4 10.00 (0.254) 32.48 (0.825) -5.20 (-0.132) -5.20 (-0.132)

5 10.26 (0.261) 32.33 (0.821) -3.70 (-0.094) -3.70 (-0.094)

6 10.94 (0.278) 31.96 (0.811) -2.245 (-0.057) -2.245 (-0.057)

7 12.40 (0.315) 31.00 (0.787) 0.0 (0.0) 0.42 (0.011)

8 14.84 (0.377) 29.93 (0.760) 3.30 (0.084) 2.75 (0.070)
DIMENSION IN INCHES 9 15.22 (0.387) 29.67 (0.754) 3.80 (0.097) 3.45 (0.088)

(METERS) 10 16.85 (0.428) 28.96 (0.736) 6.15 (0.156) 6.33 (0.161)

11 17.18 (0.436) 28.82 (0.752) 6.75 (0.172) 6.75 (0.172)

*12 17.39 (0.442) 28.58 (0.726) 7.23 (0.18d) 7.57 (0.192)

** 12 17.39 (0.442) 28.55 (0.725) 7.23 (0.184) 7.65 (0.194)

*13 18.35 (0.467) 28.12 (0.714) 9.20 (0.234) 8.82 (0.224)

** 13 18.37 (0.467) 28.14 (0.715) 9.27 (0.236) 8.76 (0.223)

14 18.58 (0.472) 27.90 (0.709) 9.80 (0.249) 9.59 (0.244)

15 18.90 (0.480) 27.60 (0.701) 11.85 (0.301) 11.93 (0.303)

16 18.90 (0.480) 27.60 (0.701) 13.50 (0.343) 13.50 (0.343)

*ORIGINAL DENOTES CHANGES IN

**REDESIGN AXIAL POSITION DUE TO REDESIGN
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0.6 - 24
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inches

I I I I I I I
-0.2 -0.1 0 0.1 0.2 0.3 0.4 0
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Figure 2 Fan Flowpath
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Figure 3 Blades and Vanes Employed in Two-Stage Fan
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Figure 4 Schematic of Compressor Test Facility
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Figure 5 Typical Instrumentation Employed in Two-Stage Fan
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Figure 7 Circumferential Locations of Instrumentation
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Figure 58 Pressure Coefficient and Adiabatic Efficiency Versus Flow Coefficient for the
Second-Stage (0, 0) and (-5, +2.5) Stator Configurations
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Z PERCENT VANE
L 80 - DESIGN SETTING

S - SPEED IGV S1

wu 78 -TEST DATA 70 NONE 0

BASELINE O 70 NONE 0

M 76 72.5 -15 0 PREDICTED

S71.0 -15 +574

72II

1.80
0

1.75
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1.50lI IIIL
98 100 102 104 106 108 110 112 114 116 118 120 122 124 126
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I I I I I I I
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CORRECTED AIRFLOW - Wi,/. 6

Figure 60 Estimated Overall Fan Performance at 70 Percent of Design Speed with an
Inlet-Guide-Vane
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Figure 61 Maximum Diffusion Factors Versus Flow for Each Blade Row at 70 Percent
of Design Speed
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.70 BLADE ROW
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.40
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Figure 62 Diffusion Factors Versus Span for Each Blade Row for a Predicted Stall Flow
at 70 Percent of Design Speed
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SN- PREDICTION

.8

? SETTING
CCr ANGLES
0 IGV S1

S .7 +5 -5

u -- STALL LIMIT -
_. .6

S - PREDICTION

" .5
.8

SETTING
3 ANGLES

IGV S1
.7 +5 0

0
- -- STALL LIMIT - - - ----.

Lt .6 -

L .5U.

PREDICTION

.4 I I
96.5 97 97.5 98 98.5 99 99.5 100 100.5

PERCENT OPERATING LINE FLOW

Figure 63 Maximum Diffusion Factors Versus Flow for Each Blade Row at 110 Percent
of Design Speed
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Figure 65 Estimated Overall Fan Performance at I 10 Percent of Design Speed with an
Inlet-Guide-Vane
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APPENDIX A

SYMBOLS, PERFORMANCE PARAMETERS, AND
COLUMN HEADING IDENTIFICATION

SYMBOLS

A - area inches2 [meters 2

C, - ratio of specific heats, Btu/lbm-°R [joule/kg-ok]

D - diffusion factor

gc - conversion factor, 32.17 Ibm ft/lbf sec 2

im  - incidence angle, angle between inlet air direction and line tangent to
blade mean camber line at leading edge, degrees (labelled INCM, Table
XI)

iss - incidence angle, angle between inlet air direction and line tangent to
blade suction surface at leading edge, degrees (labelled INCS, Table XI)

J - conversion factor, 778 ft-lbf/Btu [1.00m-kg/joule]

N - rotor speed, rpm

P - total pressure,lbf/ft 2 or n/m2

p - static pressure, lbf/ft 2 or n/m2

R - gas constant for air

r - radius measured from rig centerline - inches [meters]

SL - streamline number

T - total temperature- 'R [oK]

t - static temperature, OR or 'K

- blade maximum thickness, inches [meters]

U - rotor speed, ft/sec [meters/sec]

V -- air velocity,- ft/sec [meters/sec]

PRECEDING PAGE BLANK NOT FILMEI~
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APPENDIX A

Vm - meridional velocity (Vr2 + Vz 2 ) 2, ft/sec [m/secl (labelled VM, Table XI)

W - mass flow rate, Ibm/sec [kg/sec]

z - axial distance - inches [meters]

3 - absolute air angle, cot - 1 (Vm/VO), degrees (labelled B, Table XI)

' - relative air angle, cot - 1 (Vm/VO'), degrees (labelled B', Table XI)

A3 - air turning angle, degrees [radians]

y - ratio of specific heats for air

- ratio of total pressure to standard pressure of 2116 lbf/ft 2 [1.0125 x 105
N/M 2 ]

6 - deviation angle, exit air angle minus tangent to blade mean camber line
at trailing edge - degrees [radians] (labelled DEV, Table XI)

e angle between tangent to streamline projected on meridional plane and
axial direction - degrees [radians] (labelled EPSI, Table XI)

7 - efficiency (percent)

0 - ratio of total temperature to standard temperature of 518.70R [288.16 0K]

p - mass density - ibm/ft3 [kg/meters3 ]

a - solidity, ratio of aerodynamic chord to gap between blades

- flow coefficient

- pressure coefficient

- angular velocity of rotor, radians/sec

- total press loss coefficient

Superscripts

- relative to rotor

* - blade metal angle
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Subscripts

ad - adiabatic

act. - actual angle E

des. - design

f - front

Ef - refers to front camber definitions which include epse angle E

in - inlet

m - meridional direction (in 6 - -y plane)

n - selected operating point

p - polytropic or profile

r - radial direction

- ratio (e.g. Pr = total pressure ratio)

ss - suction surface

sh - shock

t - transition

z - axial component

0 - tangential component

o - plenum camber

6 - instrument plane upstream of rotor 1

7 - station at rotor 1 leading edge

8 - station at rotor 1 trailing edge

9 - station at stator 1 leading edge

10 - station at stator 1 trailing edge

11 - instrument plane downstream stator 1
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APPENDIX A

12 - station at rotor 2 leading edge

13 - station at rotor 2 trailing edge

14 - station at stator 2 leading edge

15 - station at stator 2 trailing edge

16 - instrument plane downstream stator 2

PERFORMANCE PARAMETERS

a) Relative total temperature

T'7 = t 7  [1+ ;-l (M' 7 ) 2 (rotor 1) IN

(rg)2 - (cr7)2T'8 = T'7 + (r 8  7  (rotor 1)OUT

b) Incidence angle based on mean camber line

im = 3'7 -13*7 (rotor 1)

im = 19 - 3*9 (stator 1)

Incidence angle based on suction surface metal angle

iss = 9' 7 - P*ss7  (rotor 1)

iss = 139 - *ss9 (stator 1)

c) Deviation angle

6 = 3'8 - 0'*8 (rotor 1)

60 = 110 - *10 (stator 1)
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d) Diffusion factor

D - V'8 r8 V 0 8 - r 7 V 0 7
D - + (rotor 1)

V' 7  (r8 + r 7 ) o V' 7

D = 1 V10 r9 V9 -rl0 V010D + (stator 1)
V9  (r9 + r1 0 ) a V9

e) Loss coefficient

8 y-1

= P'7  8 (rotor 1)

P' 7 -P7

S P9 - (stator 1)
P9 -P 9

f) Loss parameter

8cos '8 (rotor 1)
20

"cos 10 (stator 1)
2a

141



APPENDIX A

g) Polytropic efficiency

Y- In

P7

1) rp = (rotor 1)

T8
In -0

To

In
I P9

2) ?p = (stator 1)

h) Adiabatic efficiency

y-l

L P7 -1

l'ad = 
(rotor 1)

Tiol

3"-1

P6 -1

77ad = (stage 1)

- -1

TO
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i) Stall margin

16/6 W 6/56 -1 100
SM =

S W 6/56 P16P6
Stall Reference

Point or
Operating Point

Vzj) Flow coefficient -
Umean flow

A Hid
k) Pressure coefficient = UmT

-?ad A Tactual Cp J g

U2 mean flow
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z

TABLE XI - IDENTIFICATION OF OVERALL PERFORMANCE AND BLADE-ELEMENT 2
DATA TABLE COLUMN HEADINGS >

ROTOR 1

SL EPSI-1 EPSI-2 V-I V-2 V-I VM-2 V-1i V-2 1 -2 M-1 M-2 U-i U-2 M'-I MI V V -2
DEGREE DEGREE FT/SEC FT/SEC FTSEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FTSEC FT/SEC FT/SEC FT/SEC

E7 es V7 VV V 7  V" V* 7  V 0 ta M7  Me  U7  Ul M'7  M" V 7  V,

SL INCS INCM DEV TURN RHOVM-I RHOVM-2 D-FAC OMEGA-8 LOSS-P PO2/ %EFF-P %EFF-A r-1 r-2 Vr-I V0-2 PO/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

S I ' m7 8 PVm7  pVm8 D 0 COS ps qp 17 07 V'6 7  V'8 P8
20 P7  Po

TO/TO POlPO EFF-AD EFF-P WCI/A1 TO2/TO1 P02/POI EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% % SOFT % %

TB Ps5  7.d I? P W% V T8 Po IS

To Po 8, A T7  P7

STATOR 1

SL EPFI-1 EPSI-2 V-1 V V-2 &tI B-2 M-t M-2 POlPO TO/TO PO/PO TO2/
DEGREE DEGREE FT/SEC FT/SEC FTFSEC FTISEC FTISEC FTISEC DEGREE DEGREE INLET INLET STAGE TO1

, 10  V9 V10 Vme Vml 0  V0 Velo 9 10 M M10  P10  T10  F10 T10

P To . 7  T7

SL INCS INCM DEV TURN RHOV1I ROVM.2 DFAC OMEGA-B LOSSP P021 %EFF-P %EFF-A %EFF-P %EFF-A %EFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

* i 810 AP povms A mio D 0 10  ?7- ad 'p a.s6t p-0t

NCORR WCORR TO/TO PO/PO EFF-AD EFF-P TO2/TO1 PO2/PO1 EFF-AD
INLET INLET INLET INLET INLET INLET STAGE
RPM LBMI/SEC % % %

N WV'7 T10  PG1  7~To TO Po 1a-,t

77 o o T7 9



ROTOR 2

SL:, EPSI-1 EPSI-2 V-1 V-2 VM-I VM-2 Ve-i V0-2 -1 B-2 M- M-2 U-I U-2 M'-i M'- V-I V'-2
DEGREE DEGREE FT/SEC FT/SEC FTISEC FT/SEC FTSEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

612 13 V12 V3 V V V V13 12 3 M1 2  M13  U 12  U13  M'12  M'13  V'12  V 13

SL INCS INCM DEV TURN RHOVM-I RHOVM-2 D-FAC OMEGA-B LOSS-P PO2/ %EFF-P %EFF-A BW-I 8-2 V0"-I V0'-2 PO/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

i I 'm12 3 p12Vm2 P 3Vm13 D 0 GcoS 13 13 5 p 1 P;2 0;3 V'01 2  V' P13
20 P12  Po

TO/TO PO/PO EFF-AD EFF-P WCi/Ai TO2/TO1 P02/P0l EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% % SOFT % %

T13 P13 .d 1p W_2 T13 P 13 a d13 p13

To Po 212 T12 P12

STATOR 2

SL EPSI-1 EPSI-2 V-1 V-2 VM-1 VM2 Ve-1 V-2 8-1 B-2 M-1 M-2 POIPO TO/TO PO/PO TO21/

DEGREE DEGREE FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO1

S 14 e1 V14 V15 V14 m5 014 015 14 5 M14  M15  T15  P5  T1 5

Po To P12  T12

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 DFAC OMEGA-B LOSS-P PO21 %EFF-P %EFF-A %EFF-P %EFF-A %EFF-P

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

* 14 im14 
6
15 prVm14 5Vm1s D 2b2C! P15 Ip.-n l7 d  'ip %c- - 7p-

NCORR WCORR TO/TO PO/PO EFF-AD EFF-P TO2/TO1 P02/PO1 EFF-AD
INLET INLET INLET INLET INLET INLET STAGE
RPM LBMISEC % I %

N W V 2  T16 Pi lid 1p T1_ Fj5 P l

A12  1,2 TO o Tl s,4

* SEE TABLE XII

SUBSCRIPTS REFER TO CALCULATION STATIONS
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APPENDIX B

DESIGN VALUES OF OVERALL PERFORMANCE AND BLADE-ELEMENT DATA

This appendix provides the design values of overall performance and blade-element data for
rotor 1, stator 1, rotor 2, and stator 2. Spans and diameters for design and test blade-element-

data are given in Table XII, and design values of overall performance and blade-element data
are given in Table XIII. The column headings for Table XIII are identified in Table XI of
Appendix A.

TABLE XII - SPANS AND DIAMETERS FOR DESIGN AND TEST BLADE-ELEMENT-DATA

Rotor 1 Inlet Rotor 1 Exit Stator 1 Inlet Stator 1 Exit
Diameter Span Diameter Span Diameter Span Diameter Span

SL (inches) (%) (inches) (%) (inches) (%) (inches) (%)

1 13.47 5.8 15.59 5.0 15.93 4.9 17.38 4.3
2 14.52 11.4 16.35 10.0 16.64 9.9 17.93 8.9
3 15.56 17.0 17.10 15.0 17.36 14.8 18.49 13.6
4 18.52 32.9 19.37 30.0 19.53 29.8 20.26 28.1
5 22.22 52.8 22.38 50.0 22.42 49.8 22.69 48.2
6 24.00 62.4 23.89 60.0 23.87 59.9 23.93 58.4
7 24.88 67.1 24.65 65.0 24.60 64.9 24.55 63.6
8 25.76 71.8 25.40 70.0 25.33 69.9 25.18 68.8
9 28.38 85.9 27.67 85.0 27.50 85.0 27.07 84.4

10 29.26 90.6 28.42 90.0 28.23 90.0 27.70 89.6
11 30.13 95.3 29.18 95.0 28.95 95.0 28.34 94.8

Rotor 2 Inlet Rotor 2 Exit Stator 2 Inlet Stator 2 Exit
Diameter Span Diameter Span Diameter Span Diameter Span

SL (inches) (%) (inches) (%) (inches) (%) (inches) (%)

1 17.87 4.3 18.74 3.8 18.93 3.8 19.18 3.2
2 18.38 8.8 19.14 7.8 19.30 7.8 19.49 6.8
3 18.90 13.5 19.54 12.0 19.69 11.9 19.82 10.6
4 20.51 28.0 20.84 25.3 20.94 25.3 20.91 23.2
5 22.74 48.0 22.73 44.6 22.75 44.8 22.58 42.2
6 23.88 58.1 23.73 54.9 23.72 55.1 23.49 52.8
7 24.45 63.3 24.25 60.2 24.22 60.5 23.97 58.2
8 25.03 68.4 24.78 65.6 24.72 65.9 24.46 63.9
9 26.78 84.2 26.42 82.4 26.29 82.7 26.00 81.7

10 27.37 89.4 26.98 88.1 26.82 88.4 26.53 87.8
11 27.96 94.7 27.55 94.0 27.36 94.2 27.07 93.9

PRECEDING PAGE BLANK NOT FILME1
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TABLE X I II - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
(Design Values)

U. S. CUSTOMARY UNITS

ROTOR 1

SL EPSI-1 EPSI-2 V-1 V-2 VM-1 V-2 V-I V D0-2 8-1 8-2 M-1 M-2 U-1 U-2 "-1 - V9-] V'-2DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC1 16.856 18.313 632.5 1046.9 632.5 610.9 0.0 847.7 0.0 54.3 0.5854 0.9254 630.1 729.4 0.8263 0.5511 892.7 622.32 14504 15.979 646-0 1004.5 646.0 618.5 0.0 791.5 0.0 52.0 0.5989 0.8856 679.4 764.7 0.8691 0.5458 937.5 619.13 12.344 13.810 659.3 970.8 659.3 617.3 0.0 749.3 0.0 50.5 0.6120 0.8523 727.8 800.0 0.9116 0.5437 982.0 619.44 6.811 8.058 691.3 892.4 691.3 607.9 0.0 6533 0.0 47.1 0.6442 0.7756 866.5 905.9 1.0329 0.5722 1108.5 658.35 0.897 1.660 713.4 826.7 713.4 592.6 0.0 576.4 0.0 44.2 0.6666 0.7112 1039.6 1047.1 1.1781 0.6511 1260.8 756.76 -1.707 -1.161 715.9 803.7 715.9 588.1 0.0 547.8 0.0 43.0 0.6692 0.6887 1122.8 1117.6 1.2447 0.7017 1331.6 818.97 -2975 -2.499 715.1 795.0 715.1 587.4 0.0 535.7 0.0 42.4 0.6683 0.6800 1163.9 1152.9 1.2767 0.7288 1366.1 852.0-4.261 -3.792 713.0 787.9 713.0 588.0 0.0 524.5 0.0 41.7 0.6662 0.6729 1205.0 1188.2 1.3082 0.7572 1400.2 886.79 -8.237 -7.636 698.1 778.8 698.1 591.7 0.0 506.3 0.0 40.5 0.6510 0.6613 1327.7 1294.1 1.3989 0.8366 1500.0 985.310 -9.620 -e8.941 690.0 780.8 690.0 593.5 0.0 507.3 0.0 40.5 0.6428 0.6613 1368.5 1329.4 1.4279 0.8588 1532.6 1013.911-11.014-10.280 680.3 789.2 680.3 593.3 0.0 520.4 0.0 41.2 0.6331 0.6657 1409.4 1364.7 1.4564 0.8704 1565.0 1031.9

SL INCS INCM DEV TURN RHOVM-I RHOVM-2 0-FAC OMEGA-B LOSS-P P02/ 8EFF-P EFF-A 8-1 8-2 V*-1 9V*- PO/PODEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET1 -1.-69 2.92 16.98 55.67 40.98 48.60 0.5274 0.0535 0.0116 1.8509 97.13 96.89 44.69 -10.97 -630.1 118.3 1.85092 -1.57 2.73 17.12 48.73 41.55 50.40 0.5455 0.0439 0.0101 1.8321 97.40 97.19 46.25 -2.48 -679.4 26.8 1.83213 -1.34 2.76 16.22 42.97 42.08 51.27 0.5605 0.0465 0.0111 .8178 97.00 96.75 47.66 4.69 -727.8 -50.7 1.81784 -0.16 3.31 12.88 28.77 43.3. 52.56 0.5668 0.0586 0.0144 1.7873 95.37 94.99 51.34 22.57 -866.5 -252.6 1.78735 1.02 3.70 8.19 17.07 44.09 52.78 0.5375 0.0843 0.0198 1.7693 92.04 91.39 55.53 38.46-1039.6 -470.6 1.76936 1.55 3.83 6.76 13.39 44.18 52.89 0.5150 0.0946 0.0215 1.7651 90.46 89.69 57.48 4410-1122.08 -569.8 1.76517 1.86 3.96 6.10 12.03 44.15 53.04 0.5029 0.0992 0.0222 1.7650 89.73 88.89 58.44 46.42-1163.9 -617.2 1.76508 2.18 4.13 5.60 10.94 44.08 53.28 0.4903 0.1029 0.0227 1.7660 89.08 88.19 59.40 48.46-1205.0 -663.7 1.76609 3.22 4.64 6.25 9.22 4355 53.85 0.4613 0.1258 0.0268 1.7760 85.95 84.79 62.26 53.05-1327.7 -787.8 1.776010 3.55 4.84 7.11 9.13 43.26 53.95 0.4565 0.1398 0.0297 1.7830 84.30 2.99 63.23 54.11-1368.5 -822.1 1.783011 
3
.87 5.02 8.46 9.40 42.90 53.68 0.4613 0.1668 00355 1.7962 81.45 79.89 64.21 54.80-1409.4 -844.2 1.7962

TO/TO PO/PO EFF-AD EFF-P NCI/A O TO2/TOI P02/PO EFF-AO EFF-PINLET INLET INLET INLET LEN/SEC ROTOR ROTOR
2 1 SOFT 2 2

1.2014 1.7856 89.35 90.17 41.84 1.2014 1.7856 89.35 90.17

STATOR 1

SL EPSI-I EPSI-2 V-I V-2 VR-1 V-2 e90-1 0-2 8-1 8-2 M-I M-2 PO/PO TO/TO PO/PO T02/
DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOI

1 18.108 14.872 1048.9 645.2 641.6 645.2 829.8 0.0 52.5 0.0 0.9295 0.5434 1.7097 1.1983 1.7097 1.19832 15.799 13.107 1012.9 646.9 649.1 646.9 777.5 0.0 50.3 0.0 0.8941 0.459 1.7191 1.1942 1.7191 1.19423 13.695 11.432 982.5 650.1 648.5 650.1 738.1 0.0 48.8 0.0 0.8641 0.5492 1.7277 1.1923 1.7277 1.1923
4 8.225 6.821 910.7 653.3 639.8 653.3 648.0 0.0 45.4 0.0 0.7935 0.5527 1.7376 1.1899 1.7376 1.1899
5 2.216 1.292 849.3 656.9 624.6 656.9 575.4 0.0 42.6 0.0 0.07327 0.5550 1.7386 1.1936 1.7386 1.19366 -0.394 -1.234 827.6 659.9 619.9 659.9 548.3 0.0 41.5 0.0 0.7112 0.5570 1.7398 1.1964 1.7398 1.1964
7 -1.619 -2.410 819.4 662.2 619.1 662.2 536.8 0.0 40.9 0.0 0.029 0.5586 1.7417 1.1981 1.7417 1.19818 -2.782 -3.519 812.8 665.0 619.5 665.0 526.1 0.0 40.4 0.0 0.6961 0.5607 1.7445 1.1999 1.7443 1.19999 -6.018 -6.557 805.2 674.0 623.6 674.0 509.3 0.0 39.3 0.0 0.6857 0.5662 1.7547 1.2101 1.7547 1.210110 -7.049 -7.465 808.0 675.8 626.1 675.8 510.8 0.0 39.3 0.0 0.6865 0.5663 1.7566 1.2163 1.7566 1.2163
11 -8.088 -8.333 817.6 663.4 627.1 683.4 524.5 0.0 40.0 0.0 0.6918 0.5702 1.7640 1.2278 1.7640 1.2278

SL INCS INCm DEv TURN ROVM-1 RHOV-2 o-FAC OMEGA-B LOSS-P P0
2 / XEFF-P DEFF-A %EFF-P IEFF-A IEFF-P

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POI STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 -0.08 2.03 12.33 52.47 50.87 60.99 0.5396 0.1784 0.0365 0.9237 77.o 83.43 84.62 03.43 84.62
2 -0.59 1.82 11.23 50.26 52.56 61.61 0.5183 0.1523 0.0323 0.9383 79.81 86.17 87.16 86.17 87.163 -0.76 2.03 10.39 48.77 53.38 62.22 0.4989 0.1285 0.0284 0.9504 81.90 87.87 88.75 87.87 88.754 -1.64 2.08 9.27 45.36 54.63 62.90 0.4531 0.O19 0.0200 0.9722 86.28 90.00 90.73 90.00 90.735 -2.86 2.18 9.31 42.64 54.86 63.01 0.4106 0.0579 0.0158 0.9826 87.95 88.36 89.21 88.36 89.216 -3.53 2.08 9.36 41.49 54.96 63.13 0.3921 0.0501 0.0143 0.9857 88.37 87.23 88.16 87.23 88.167 -3.86 2.01 9.39 40.94 55.10 63.27 0.3833 0.0469 0.0137 0.9868 88.50 86.65 87.63 86.65 87.638 -4.24 1.90 9.43 40.36 55.33 63.48 0.3745 0.0440 0.0131 0.9878 88.65 86.14 87.16 86.14 87.169 -5.31 1.57 10.55 39.31 55.90 63.98 0.3618 0.0445 0.0139 0.9880 87.27 82.87 84.14 82.87 84.1410 -5.64 1.41 11.77 39.30 56.03 63.89 0.3656 0.0548 0.0174 0.9852 84.43 80.68 82.12 80.68 82.1211 -5.60 1.55 13.31 40.03 55.82 64.14 0.3719 0.0655 0.0210 0.9821 81.50 77.22 78.93 77.22 78.93

NCORR WCORR TO/TO PO/PO EFF-AD EFF-P T02/TOI1 PO2/P01 EFF-AD
INLET INLET INLET INLET INLET INLET STAGE
RPM LBN/SEC % 2 x
10720. 184.20 1.2014 1.7422 85.26 86.34 1.2014 0.9757 85.26
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APPENDIX C

OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
AT DESIGN SPEED

This appendix provides test overall performance and blade-element data at design speed for
rotor 1, stator 1, rotor 2, and stator 2. The data is presented for seven combinations of stator
settings at various flows and pressure ratios. An overall-performance and stall data summary
is given in Table XIV, and the complete overall performance and blade-element data is given
in Table XV through Table XXI. The column headings for Tables XV through XXI are ident-
ified in Table XI of Appendix A.

TABLE XIV - OVERALL PERFORMANCE AND STALL DATA SUMMARY FOR DESIGN SPEED

PERFORMANCE
STATOR CORRECTED

(3 )

REF. TABLE( 1
") SETTING (2) FLOW 1 ad 16

SI S2 Ibm/sec PII/P 0  P 16 /Po

XV(a) 00 00 185.6 1.684 88.09 2.306 72.53
XV(b) 00 00 185.3 1.722 85.94 2.868 85.16
XV(c) 00 00 185.2 1.712 87.07 2.860 85.30
XV(d) 00 00 184.2 1.743 87.28 2.926 85.37
XV(e) 00 00 182.9 1.779 88.07 2.980 84.95
XV(f) 00 00 181.0 1.809 89.22 3.016 84.72
XVI(a) -50 +2.50 183.2 1.739 86.61 2.212 73.24
XVI(b) -50 +2.50 183.2 1.750 88.68 2.398 80.63
XVI(c) -50 +2.50 183.1 1.755 87.23 2.644 85.19
XVI(d) -50 +2.50 177.9 1.817 86.11 2.830 84.76
XVII(a) +2.50 00 186.1 1.691 87.17 2.295 71.33
XVII(b) +2.50 00 186.0 1.713 87.79 2.851 84.65
XVII(c) +2.50 00 184.4 1.772 88.43 2.985 84.26
XVII(d) +2.50 00 183.0 1.804 88.66 3.021 83.99
XVIII(a) 00 +50 185.9 1.698 90.18 2.307 75.91
XVIII(b) 00 +50 185.5 1.712 89.61 2.784 84.65
XVIII(c) 00 +50 183.5 1.786 91.05 2.941 84.28
XIX(a) 00 -50 185.5 1.714 90.73 2.346 69.98
XIX(b) 00 -50 184.3 1.746 89.86 2.817 83.98
XIX(c) 00 -50 180.8 1.811 89.15 2.983 84.45
XIX(d) 00 -50 177.9 1.824 90.33 2.992 83.46
XX(a) 00 -100 178.2 1.817 87.37 2.774 79.15
XX(b) 00 -100 172.6 1.837 85.43 2.934 81.26
XXI(a) +2.50 -50 186.2 1.672 86.06 2.377 69.08
XXI(b) +2.50 -50 184.5 1.757 88.67 2.932 83.32
XXI(c) +2.50 -50 181.5 1.772 85.94 3.001 82.95
XXI(d) +2.50 -50 178.3 1.827 88.36 3.027 82.27

STALL POINT DATA

STATOR CORRECTED (3
) STALL

SETTING (2) FLOW P 16 /Po MARGIN
SI S2 Ibm/sec %

00 00 178.8 3.035 12.0
-50 +2.50 175.1 2.880 8.5
2.50 00 179.0 3.050 12.5
00 +s5 180.1 2.936 7.5
00 -50 174.3 3.005 14.0
0
0  

.100 167.8 2.960 16.2
+2.50 -50 176.9 3.024 13.1

NOTES: (1) Refers to remaining Appendix C tables.
(2) Stator Setting = *des - act.
(3) Corrected Flow = W /6 151
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APPENDIX C

TABLE XV (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 ( -*de act.

) 
= 

0

des act.
STATOR 2 (0'des - 'act. 0

(Data from reference 3)

U. S. CUSTOMARY UNITS

ROTOR 1
RUN 90 3. $PILL CLOt 10. PCIN NC- 13

L1 LPSI-A th'1-2 V-1 --2 .P-1 V8-2 9V-1 9--2 8-1 8-2 P-1 K-2 L-I U-2 M.I P-i V-L v*
,Eb.K- tGRkE FT/SEC FIISEC FISEC /SEC FT/ EC Ft/SEC CEGPEE CEGRtE FT/SEC IT/SC FT/SEC Fr/S$

I L6.674 16.348 638.1 10T3.4 638.1 658.4 0.0 647.a 0.0 52.2 0.5909 0.9554 628.5 721.6 C(.295 0.5957 895.6 669.
- 14.22a 15.993 52.3 1034.4 652.3 655.1 0.0 800.5 0.0 50.1 0.6051 0.9156 677.8 162.9 C.8726 C.5808 9'0.7 656.
3 11.M9u 13.754 666.2 109.1 666.2 664.1 U.0 759. 0..u 48.8 06190 0.8902 726.1 798.C C.S155 0.586 985.4 605.
4 5.00, I.930 695.4 920.9 6 6.4 642.4 0.0 "59.8 0.0 4 5. 0.6523 0.80J1 864.4 903.7 L.C371 0.5993 1111. 667.
S-.12 1.4L6 718.6 809.0 711.6 584.3 0.0 559.5 0.0 43.8 0.6719 U0.966 IC37.C 1044.5 1.1796 0.6539 1261. 1759.

6 -1. iJ -1.401 720.7 734.e 720.7 522.6 0.0 516.3 0.0 44.7 0.6140 0.6280 1120.1 1114.9 1.2451 0.b793 1331.9 794.

1 -1.659 -2.663 721.2 15C.7 721.2 563.L 0.0 496.4 0.0 41.4 0.6745 0.6433 11h1.1 1150.1 1.2184 0.7394 1366.8 862.
d -2o10 -3.905 720.5 770.1 120.5 601.7 U.0 461.6 Ou 38.1 0.6138 0.e619 122.1 1185.3 1.3106 ... 7q52 1401.5 925.

9 -8.50- -1.674 705.5 791.4 7C5.9 627.2 0.0 482.7 0.0 37.5 C.6590 0.6761 1324.4 1290.9 1.401C 0.8740 1500.8 1023.
u-1.1 4 -9.001 696.6 793.1 e56.6 618.9 0.0 495.9 0.0 38.6 0.6496 0.6743 1365.2 1326.2 1.42 1 0.6804 1532.1 1035.

11-11.465-10.322 686.4 1769.0 66.4 566.o U.0 519.9 0.0 42.4 0.6393 0.6474 1406.C 1361.3 1.4571 0.8541 1564.6 1014.

L 1t.. INCM 0EV T8Rh HN N-1 RHGV4-2 D-FAC (8tGA-e LOSS-P PJ2/ EFF-P EFF-A 3*-1 B8-2 Vbi
* 

1 Vb'2 C/FC

ULGkE1 aERECE CEG'EE DEG0EE TOTAL TOTAL P01 T LT T ET CECtt L EGR E LI/Sll- Fr/STC INL T
L -2.04 2.57 17.e0 .4.7C 41.22 51.98 2.4775 0.0024 J.06u5 1.8807 99.61 9S.86 44.5 -10.3 -68.5 120.2 1.6807
2 -1.vb 2.34 16.31 49.15 41.81 52.87 0.5115 0.0169 0.0039 1.8597 99.00 S8.93 45.46 -3.29 -671.e 31.7 1.8517

S-1.1. 2.35 14.84 43.94 42.36 54.15 0.5201 0.0046 0.0011 1.8601 99.70 99.68 47.25 3.31 -16.0 -38.4 1.6O01
4 -0.01 2.86 11.10 30.11 43.61 55.00 0.5464 0.0433 0.0108 1.8069 96.49 S .C 5C0.89 20.7 -864.. -243.9 1.626

.. 75 3.44 9.42 13.58 44.27 51.22 0.5336 0.1L03 0.0236 1.7166 89.16 1.i8 55.27 3S.69-1031.0 -485.0 1.716
o 1.32 3.60 11.54 8.37 44.35 45.99 .266 0.1450 0.0302 1.6482 84.19 83.17 51.25 48.86-1120.1 -590.7 1.6*82
1 1.5 3.68 8.95 8.90 44.26 50.22 0.4858 0.1040 0.0220 1.634 8.41 817.5 58.16 49.26-lbl.1 -653.7 1. d54
S 1.8 3.80 8.61 9.59 44.34 54.33 0.4522 0.0668 0.u144 1.7235 92.42 (1.84 59.06 49.47-1202.1 703.d 1.1235

9 4.1 4.33 5.35 .81 43.d4 56.92 0.31 083 0.4314014 1.1722 89.66 8ae8. 61.56 52.15-1324.* -808.3 1.771122
I4 3.31 4.60 6.24 9.76 43.51 55.78 0.4405 0.1256 0.0272 1.7743 85.56 84.31 62.99 53.24-1365.2 -830.2 1.7743
II 3.o5 4.80 9.61 8.03 43.13 50.20 0.4728 0.2010 0.0415 1.1384 77.15 15.34 62.98 55.95-1406.u -841.5 1.7364

10/10 POIPC EFF-AO EFF-P CCI/Al 702/T01 PC2/PCI EFF-AU EFt-P
INLET ILT INLET INLET LIP/S EC .0TO0R ROTLk

I I SOFT I I
1.1952 1.1635 90.08 90.82 42.09 1.1952 1.763! S0.08 90.82

STATOR 1

R UN NO 3, SP6tO CCOE LO, PCIFT NO 13
4L rOAt-1 6'51-2 V-1 V-2 vP-1 VP-2 58-1 -2E-2 M-1 N-2 PC/PO 10/10 PC/PG r2/

1)tGmEL ECREE FT/SEC FI/SEC FTSEC FTI/SEC FT/SEC FT/SEC CECEt CEGrEE INLET INL1 STAGE ro1
1 l* .1 14.832 1000.7 32C.2 692.1 720.0 829.9 -17.5 50.4 -1.4 0.9630 0.6111 1.7816 1.1978 1.1876 1.1978
2 15.1.o 12.021 1046.1 118.9 690.0 718.9 786.4 -5.0 48.9 -0.4 0.9277 0.6105 1.7929 1.1958 1.7929 1.1958
Sa.639 11.320 1024.C 723.3 699.0 123.2 748.4 11.3 47.0 0.9 0.9055 0.6149 1.8023 1.1944 1.8023 1.1944
4 d.U5d 6.111 941.5 7C9.3 676.8 709.3 654.5 -1.4 44.0 -0.1 0.8235 0.6030 1.7790 1.1911 1.1790 1.1911

1.180 1.172 831.3 652.4 615.7 651.7 556.5 -30.9 42.2 -2.7 0.7177 0.5526 1.6861 L.1871 1.6867 1.1871
6 -L.dI2 -1.531 758.5 608.2 0$5.3 606.2 516.7 -49.5 42.4 -4.1 0.6501 0.5137 1 1.62.4 1.1843 t.6294 1.1043
1 -2.565 -2.148 774.0 615.2 593.0 613.5 497.4 -45.9 40.0 -4.3 0.6649 0.5202 1.6340 1.1831 1.6340 1.1831
6 -a.5 1 -3.752 793.7 646.1 829.7 645.1 483.0 -31.3 375 .3 0.6834 0.478 1.6650 1.138 1.6650 1.1838
9 -5.974 -6.442 816.6 700.7 656.7 700.1 435.5 -31.1 36.5 -2.5 0.6997 0.5928 1.7216 L.20L L.7276 1.2001

d -. 624 -1.289 819.9 103.1 650.5 702.5 499.1 -28.7 37.o -2.4 0.6993 0.5921 1.13CI 1.2109 1.7301 1.2109
11 -7.o9d -6.191 198.1 614.8 602.1 674.1 523.9 -32.2 41.1 -2.7 0.6741 0.5628 1.6953 1.2270 1.6953 1.2270

.t Lt. INCH UEV TUAN PHCM-l RHCVM-2 O-FAC CPEGA-O LOSS-P P02/ IEFF-P ILEFF-A EFF-P 0EFF-A SEFF-F
G, k EGE CE C6EGEE 0EGREE TOTAL TOTAL OTAL P01 STATC-ST TOI-INLET TOT-INLET TCT-STG TCT-STG

1 2.1 -0.08 10.9I 6 51.74 84.31 68.63 0.466 0.1093 0.0224 0.9510 85.28 91.20 91.88 91.20 91.88
L -. 91 0.41 10.84 49.24 55.16 6 8.7 0.4664 0.0847 0.0180 0.9640 87.81 92.66 93.22 92.66 93.22

S-.2*5L. 0.21 11.28 46.12 56.94 69.55 0.4455 0.0741 0.0164 0.9695 88.64 94.22 94.67 94.22 94.67
4 -2.98 C.74 9.16 44.13 57.11 67.97 0.4097 0.0362 0.0088 0.9810 93.21 93.56 94.04 93.56 94.04
S 6.2Z 1.13 6.60 44.9C 53.24 61.03 0.4003 0.0415 0.0113 0.9881 90.50 86.02 16.98 86.02 86.98
6 -. 08 3.53 4.69 47.61 48.24 56.09 0.4141 0.0671 0.0191 0.9830 84.31 81.20 82.43 81.20 82.43
1 -4.79 1.09 5.10 44.30 52.22 58. 8 0.4133 0.1336 0.0389 0.9654 69.28 82.20 83.36 02.20 83.36
6 -/*.7 -0.93 6.11 40.85 56.13 59.91 0.3827 0.1341 0.0397 0.9639 66.39 85.2 86.27 85.27 86.21
9 -o.1 -1.19 8.00 39.CS 58.72 66.03 0.3410 0.0907 0.0283 0.9747 71.13 84.43 85.56 84.43 85.56
L -17.1 -0.32 9.42 39.92 51.73 64.79 0.3481 0.0096 0.0284 0.9750 71.90 80.36 81.81 80.38 81.81
11 -4.49 2.66 10.5t 43.89 52.49 61.09 0.3798 0.0944 0.0302 0.9752 71.73 71.66 13.65 71.66 73.65

NLORR MCCRk TO/TO PO/PC EFF-AO EFF P T02/TOl PO2/POL EFF-AO
INLET INLET INLET INLET IP1T INLET STAGE

F M Lan/SEC 8 I t
10694. 185.30 1.1s2 1.7215 85.94 86.96 1.1952 0.9761 8S.54
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APPENDIX C

TABLE XV (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED

STATOR 1 (9des.- act.
) 

= 00

STATOR 2 (* de.- t.
) = O

(Data from reference 3)
U. S. CUSTOMARY UNITS

ROTOR 1

RU14 NJ o. S.- CuiL Ij. PLINT Nhu 3
L cil--, 951-2 V-1 V-2 vM- V-2 ve-. v-0 - b-2 M-i - -. U-2 M' -

Jc 0E GE F FT F/SE F C FT/SEC FI/StC FT/ScL FT/SEC 2EG.ce Lh rT/SI Fr/SL FT/StC FI/S,.

So.cd. L 8.288 638.8 1071.5 3b.8 .56. 0.0 . 7.0 0.0 52.. 0.5917 0. i5 o6..2 7Lo. C*d05 0.5932 ,6b.7 obt.o

4.did 15.680 .5i..7 104.1 . 52.7 651.9 0.3 802.d 0.0 5 .9 C.6055 c.91.9 616.5 7-,.7 0.a734 0.577b 949.5 o-,.O
A .3J J. 636 666.2 0,11.2 666.2 63.o 3.0 7,2.9 0. 6.O0 

0
.6

90
O .891v 72o. 7J9.0 0.31.1 0.58,2 936.0 co,

S.879 7.707 697.7 v25.7 697.7 63. 03.0 6o5.5 0.0 5.9 0.0516 C.8071 8-5.4 90.6 .GC3oo U.5095 .11..6 eo.,
-. 17i 1.173 715.2 811.5 715.2 537.7 0.0 !-9.6 0.u 43.6 Jb.oba 0.,bi 103b.2 1.5e.7 :.1763 0.6 6 .210.7 7t.?

-1.679o -I.667 717.3 725.2 717.3 5C08. 0.0 516.8 .0 +5. C.o70U 0.619 1,21.4 1-6.b 1.2.44 0.6713 .331. 7do .

I -it.li -4.933 717.9 736.8 717.9 549.7 0.0 490.7 3.U 4... 0.67il C.O10 i10c.4 L.,,.4 1.77, 0.7,60 !3.o., 05 ..

o -3.34. -4.10 717.7 748.3 117.7 56.5 0.0 4.4.7 0.0 . 2 .6709 0.6429 1203.5 1.,o.7 i.3C99 0.7992 .443.2 930.-

-7.730 -7.1 705.5 761.9 705.8 611.9 0.0 454.1 0.0 ,..5 0.65.9 C.6si 1325.9 Z2..4 .. 022 0.696, i50..! .237.;
.0 -v.21 -8.989 697.8 767.0 a97.8 607.1 0.0 4.8.8 0.0 7.o 0.650 C.65b 362.8b .327.7 1.4312 0.962 L.54.6 46 ..:

I-IJ. 62*-L0.2dO 668.0 7,6.0 b6.0 60e.6 0.0 69.1 0.0 11.7 0.L408 03.b,0 *197*O 1-24.9 .. 4593 0.976 ,5oo.7 .07..

.L i:S INhCM DEV TL4RN .HVP-I .HCVM-2 C-FAL CMEGA- LLSS-P POl/ EtFF-P 4cFF-A 6- 1 3'-2 Vl'-. Va -1 Pu/

dc1.uk UEGREE DEGRE E DEGREE ToTAL Tu AL PU T TuL UEGki 5LL €- FT/StC FT/SbC INLET

-. J, 2.57 17.70 54.6C 41.25 52.67 0.4806 0.149 J.j3O3 1.6729 ,9. 9 99.13 +~.3 -,O.2 -,.9.2 I16. i.o7c'

S-1.9, 2.36 16.18 49.31 4i.2 52.45 0.i57 0.0307 0.3 J 71 .54. 98.1 o.4 4 5. -3.4, -.16.j5 49. .. D4o

-2.7, 2.38 14.4 44*.17 44,36 54.54 2.S21 0.01J 0.20i4 i.6586 99.01 99.2 47.28 3.1, -72..9 -36.0 *.ro.

-.. 2.96 10.70 3C.62 43.54 54.84 0.5480 0.0544 0.01,7 .. 366 95.61 93.5 5.00 -1,3.4 -2,5.2 ..nO-o

4 J.01 2.55 9.32 15.b4 49.18 51.06 0.5304 0.1058 0.245 1.7144 b9.45 66.5. 55.43 2.Ss-1030.2 -4 .. .7.44

S .47 3.75 12.34 7.72 44.21 44.57 0.532* 0.1610 0.030 b1.6,3 62.45 o..Z2 57.40 49.Od-1021.4 -599.* .. 3c

7 1.7, 3.82 9.94 8.05 44.25 6.89 0.4862 0. 132 0.0034 .,643 61.,2 0o.3 0 i.30 50..5-113.4 -6,0. .1 o

.9o 3.91 8.C6 d.06 44.24 52.97 0.444, 0.0641 0.0134 .o.956 i9. 6 92.00 59. 8 50.92-i203.5 -7,..0 ,.69,6

2.30 4.32 7.04 8.0 43.64 55.90 0.442 0.0630 G.0142 .. 74, S1.bO 9i.5 0 .94 23.4-,325.9 -63U. .. 74,S

i 3.* 4.53 7.68 0.24 43.55 55.19 0.4231 0.1026 0.0115 1.7504 87.80 b.1:8 oT.9 54.68-1f60.9 -d51. ,.75.

01 3.5d 1.73 9.44 8.12 43.19 54.93 0.4192 0.11d3 0.0245 1.7520 65.81 o. 67 ,3.91 55.70-.407.6 -868 ,.7..

T/Io PC/PG EFF-AO iFF-P mCl/A. T0./TOL PG2/PCI cFF-AD cF -P

INLET INLET INLET INLET LB/oIEC uK10 U 016
2 2 SOFT 8 2

1.1907 1.7534 91.41 91.87 42.0. A.1907 1.7534 9,.2, 41.67

STATOR 1

eUN NO 3, SPEc. C, E io. POINT NO 3

as coFl-i EPSI-2 V-1 V-2 V- V- V 9- -1 . 8- 6-2 "-1 *-2 PO/PU TI/TO PC/PO T,2/

ucG.Ec EGREc FTISE FT/S EC FT/SIC FTISEC FT/EC FT/ESC DEGEE EGREE INLtT INLET STAGE TO7
* Ai.140 .752 1040.5 7C7.2 o92.7 705.3 a29. -52.0 50.3 -4.2 0.96Z8 0.5993 1.7666 1.1979 1.7.66 1.&979

,.77J .849 147.6 707.0 6a9.7 7065 786.5 -E8., 48.9 -2.3 0.6 9 0.5995 L.77U7 1.1966 i.7727 1.1966

L 0.606 1L.057 10t7.8 715.1 701.2 7L5se 751.5 -5.0 47.0 -0.4 0.9090 0.o071 1.7867 1.1955 1.787 1.2955

* .94i 6.179 948.0 71l. o80., 721.. 660.& -11.8 44.. -0.9 0.8;42 0.6.3, 1.7903 .1929 1.7903 .1 949
l.a6 3J.404 835.0 .68.1 620.7 667.o 556.6 -27.0 44.0 -2.3 0.7212 0.5667 1.6977 1.1873 1.6977 1.1873

o -. 0 -;.445 750.9 605.3 544.6 60,.* 5 .0 -46.1 43.5 -4.4 0.6430 0.5113 1.6159 ,.1836 1.6159 1.b836

J7 .o4 -3.735 762.7 607.0 56".G 605.3 491.4 -45.2 4 '. -4.3 0.6541 0.5 07 1.601L 1.2798 1.6141 1.1798

a --. 16 -4.729 772.5 608.3 C16.3 637.2 465.6 -36.2 37.1 -3.5 0.6656 0.542. 1.63? 1.1769 1.437 1.7,9

S-o.Jd -7.273 787.7 *86.9 o.L.6 obo.4 457.0 -26.5 3S.o -2.2 0.6762 0.583 1.o920 L.1891 1.6920 1.1891

10 -7.40d -7.985 793.9 695.4 636.2 695.1 472.2 -21.7 36.6 -1.3 0.6785 0.5660 4.6984 e.2003 1.o984 1.2003

L -o. 2d -8.6 6 794.1 .9!.5 638.0 695.3 472.8 -17.7 36.7 -1.5 0.6770 0.5868 L.6969 1.2052 1.o969 1.2052

L i L IhC OV TURN RHLV-1 8MCVM-2 0-FAC CMEGA-8 LOSS-P P02/ t.FF-P IEFF-A SEFF-P SEFF-A 9EFF-P

L(i*tE OEGREE DEGREE DEGEE ToTAL TOTAL PO STATC-4T TUT-INLET TOT-INLET TOT-ST6 TOT-STG

* -2.c -C.2 8.16 54.48 54.14 66.86 0.5054 0.260 0.0257 0.9435 E3.43 69.15 69.96 89.15 89.96

S-..il C.49 8.97 5120 5. 4.89 67.28 3.4843 0.&036 0.02"0 0.9558 85.5, 90.33 91.06 90.33 91.06
, -2.4d C.3G 10.00 47.44 56.07 68.42 0.4604 0.0922 C.02 0.9619 86.30 92.2& 92.81 92.21 92.81

4 -Z.9J LC.d 8.34 45.04 51.08 69.03 0.4057 0.0183 0.0045 0.9933 96.57 93.77 94*24 93.77 94.24

-1.54 1.50 7.00 44.27 53.45 62.42 0.3800 0.0067 Q0.u08 C.9984 98.15 7.04 87.94 87.04 67.94

t -L.4 4.12 4.99 47.90 47.G7 55.47 0.4096 0.0705 0.020i 0.9825 83.59 79.9 b61.27 79.99 810.7

S- *i.3 1.29 5.Il 44.50 51. 0 55.68 0.4100 0.1447 0.041L 0.935 66.19 81.51 62.69 81.51 82.69

o -7.4o - S1.2 5.96 40.59 54.95 58.98 0.3693 0.13&7 0.0390 0.9660 64.69 86.18 87.09 86.L8 87.09

-9.3 -2.18 8.33 37.7d 57.78 62.36 0. 22 0.:101 0.0343 0.9709 61.1 85.6. b6.69 65.69 86.69

., -6.2 -1.28 9.98 38.41 57.13 63.64 0.3234 0.1129 0.0357 C.9701 58.92 81.50 862.6 81.50 82.81

0L -d.o -1.81 11.65 38.&4 56.97 63.38 0.32.0 o.1o90 0.0381 0.9685 56.58 70.42 80.87 79.42 80.o7

niuRA 8CORA TO/TO PG/P EFF-AO EFF-P 102/TOO PG2/POi EFF-Au
INLET INLET INLoT INLET INLET INLET STAGE
RPM LB/iC x % I

10706. 185.16 1.1907 1.7124 87.07 47.99 1.197 0.9766 87.07
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APPENDIX C

TABLE XVII (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (des - act.

) 
= +2.50

STATOR 2 (des. - act.
)  

00

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 15. SPEED CODE 10 POINT NO 13
SL EPSI-I EPSI-2 V-1 V-2 Vm-1 VM-2 Ve-I V-2 B-1 8-2 nM- M-2 U-I U-2 M-1 Mt-I V5-I Ve-2GEGREE DtGREE FT/SEC FT/SEC FIISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.784 18.397 623.: IC45.7. 623.5 611.0 0.0 848.7 0.0 54.3 0.5765 0.9262 629.e 728.8 C.8193 0.5515 886.0 622.6
2 14.425 16.097 637.5 1003.3 437.5 608.4 0.0 797.8 0.0 52.7 0.5904 0.8839 678.9 764.1 0.8624 0.5368 931.3 609.33 12.L44 L3.953 451.4 982.3 651.4 619.9 0.0 761.9 0.0 50.9 0.6042 0.8626 127.2 799.4 0.9056 0.5454 976.4 621.0
4 6.384 8.248 686.9 S14.8 68a.9 623.0 0.0 669.8 0.0 47.1 0.6397 0.7958 865.8 905.2 1.0293 0.5794 1105.2 666.0, o.50s 1.825 711.7 800.3 111.7 552.4 0.0 579.1 0.0 46.4 0.6648 0.6862 1038.8 1046.2 1.1763 0.6202 1259.2 723.4
o -1.231 -1.003 717.0 748.4 717.0 515.3 0.0 542.8 0.0 46.5 0.6703 0.6379 L121.9 1116.8 1.2447 0.6575 1331.5 771.4
7 -Z.d18 -2.325 718.1 760.4 718.7 552.6 0.0 522.2 0.0 43.4 0.6719 0.6494 1163.0 1152.0 1.2783 0.7156 1367.2 837.9
S-3.'16 -3.613 719.0 714.2 719.0 587.5 0.0 504.2 0.0 40.6 0.6723 0.6625 1204.1 1187.3 1.3113 0.7710 1402.4 901.0
9 -d.288 -7.510 707.2 790.1 707.2 617.2 0.0 493.3 0.0 38.6 0.6603 0.6735 1326.6 1293.1 1.4036 0.8611 1503.4 1010.2

10 -9.990 -8.887 698.7 792.8 698.7 609.2 0.0 507.3 0.0 39.7 0.6516 0.6725 1367.5 1328.3 1.4322 0.8672 1535.6 1022.4
11-11.366-10.259 688.8 767.1 688.8 549.6 0.0 535.2 0.0 44.1 0.6416 0.6437 1408.3 1363.6 1.4604 0.8342 1567.7 994.2

L IN.S INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC CMEGA-8 LOSS-P P02/ IEFF-P 2EFF-A 86-1 8'-2 V6'-1 V8'-2 PO/PO
OtGkEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TCT DEGREE DEGREE FT/SEC FT/SEC INLET1 -L.31 3.29 16.84 56.19 40.59 49.09 0.5239 0.0233 0.0050 1.8706 98.77 98.67 45.07 -11.12 -629.6 119.9 1.8706

2 -1.22 3.08 16.43 49.77 41.19 49.99 0.5549 0.0335 0.0077 1.8469 98.05 97.89 46.60 -3.17 -678.9 33.7 1.8469
3 -1.04 3.07 14.99 44.51 41.17 52.06 0.5598 0.0155 0.0037 1.8572 99.03 9E.95 47.97 3.46 -727.2 -37.4 L.8572
4 -0.03 3.44 11.03 30.76 43.15 54.74 0.5635 0.0158 0.0039 1.8495 98.177 98.67 51.47 20.71 -865.8 -235.4 1.8495

1.06 3.74 9.95 15.35 44.04 49.74 0.5647 0.0951 0.0218 1.7613 90.98 90.25 55.57 40.22-1038.8 -467.L 1.7613
6 1.48 3.76 10.74 9.34 44.22 46.81 0.5485 0.1207 0.0255 1.7257 87.67 86.70 57.42 48.08-1121.9 -574.0 1.7257
7 1.7 3.80 8.41 9.55 44.28 50.89 0.5093 0.0825 0.0177 1.7591 91.37 90.67 58.28 48.73-1163.0 -629.8 1.75918 1.93 3.88 6.44 9.85 44.29 54.79 0.4748 0.0466 0.0101 1.7941 95.00 94.59 59.14 49.29-1204.1 -683.1 1.79419 2.89 4.31 5.49 9.65 43.88 58.L9 0.4429 0.0544 0.0118 1.8450 93.92 93.39 61.94 52.29-1326.6 -799.7 1.8450
10 3.27 4.56 6.35 9.60 43.58 57.08 0.4525 0.0922 0.0199 1.8501 89.77 88.87 62.95 53.35-1367.5 -821.0 1.850111 3.60 4.76 10.00 7.60 43.22 50.57 0.4902 0.1767 0.0361 1.8116 80.64 78.99 63.94 56.34-1408.3 -828.4 1.8116

TO/TO PO/PO EFF-AD EFF-P CI/Al T02/TOI P02/P01 EFF-AD EFF-P
INLET INLET INLET INLET L8M/SEC ROTOR ROTOR

I X SqFT 2 2
1.2CC8 1.8140 92.31 92.91 41.88 1.2008 1.8140 92.31 92.91

STATOR 1

RUN NO 15, SPEED CODE 10, POINT NO 13
SL EPI1-1 EPSI-2 V-1 V-2 vM-I V9-2 Ve-1 V0-2 8-1 8-2 M-1 M-2 PO/PO TO/TO PO/PO TG2/

DEGREE UEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOl1 18.223 14.844 1050.3 647.6 642.5 638.6 830.8 -107.2 52.5 -9.4 0.9309 0.5455 1.7561 1.1984 1.7561 1.1984
, 15.932 13.029 1012.1 649.8 640.5 644.1 783.7 -85.3 50.9 -7.5 0.8928 0.5481 1.7663 1.1956 1.7663 1.1956
3 13.808 11.327 994.3 465.9 652.1 662.5 750.6 -67.6 49.1 -5.8 0.8748 0.5627 1.79CC 1.1954 1.7900 1.1954
4 8.319 6.733 932.8 679.9 654.7 675.5 664.4 -77.1 45.4 -6.5 0.8135 0.5755 1.8111 1.1945 1.8111 1.1945
5 2.073 1.105 821.8 628.4 584.0 621.6 578.1 -92.1 44.7 -8.4 0.7064 0.5294 1.7415 1.1944 1.7415 1.1944
6 -0.931 -1.638 771.3 588.4 !47.5 578.9 543.3 -104.9 44.8 -10.3 0.6590 0.4940 1.6954 1.1943 1.6954 1.19437 -2.227 -2.805 783.1 614.6 582.7 607.8 523.3 -91.2 41.9 -8.5 0.6705 0.5174 1.7213 1.1928 1.7213 1.1928a -3.289 -3.154 796.9 644.0 615.9 638.6 505.7 -83.6 39.4 -7.5 0.6837 0.5439 1.7539 1.1919 1.7539 1.1919-5.957 -o.474 815.2 690.3 646.8 686.6 496.2 -70.9 37.6 -5.9 0.6969 0.5822 1.8109 1.2047 1.8109 1.2047
SJ -o.818 -7.329 819.4 688.6 641.0 685.8 510.4 -62.3 38.6 -5.2 0.6973 0.5778 1.8083 1.2160 1.8083 1.2160
11 -7.893 -8.226 796.3 t58.5 585.8 654.9 539.3 -68.9 42.7 -6.0 0.6704 0.5468 1.7704 1.2340 1.7704 1.2340

SL INCI INCM DEV TURN RHOVM-1 RHCVM-2 D-FAC OMEGA-B LOSS-P P02/ 2EFF-P 2EFF-A 2EFF-P IEFF-A 2EFF-PUEGKEE DEGREE DEGREE 0EGREE TOTAL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TCT-STG TOT-STG
1 2.43 4.54 5.40 61.91 51.43 61.93 0.5599 0.1428 0.0288 0.9388 82.26 87.91 88.81 87.91 88.81
l 2.53 4.93 6.25 58.35 52.27 62.89 0.5347 0.1081 0.0228 0.9563 85.68 90.18 90.92 90.18 90.923 2.07 4.85 7.11 54.88 54.27 65.06 0.5067 0.0923 0.0203 0.9638 86.89 92.56 93.13 92.56 93.13
. 0.92 4.64 5.29 51.91 56.81 66.72 0.4607 0.0559 0.0136 0.9803 90.37 95.01 95.40 95.01 95.405 1.69 6.74 3.39 13.11 51.92 60.47 0.4546 0.0351 0.0095 0.9903 92.65 88.29 89.15 88.29 89.15
6 2.26 7.88 1.,8 55.06 49.11 55.79 0.4769 0.0738 0.0208 0.9813 84.64 83.73 84.87 83.73 84.87
7 -0.36 5.52 3.34 0.49 52.98 58.87 0.4457 0.0934 0.0270 0.9756 79.31 87.01 87.95 87.01 87.95
d -2.68 3.47 4.46 46.89 56.7C 62.24 0.4127 0.0906 0.0267 0.9756 77.92 90.66 91.35 90.66 91.35
9 -4.56 2.32 7.13 43.48 60.08 66.99 0.3718 0.0670 0.0208 0.9814 80.05 90.24 91.00 90.24 91.0010 -3.83 3.22 9.06 43.82 59.15 66.35 0.3826 0.0819 0.0258 0.9773 76.44 85.31 86.46 85.31 86.46

11 -0.39 6.76 9.78 48.78 53.04 62.14 0.4197 0.0876 0.0279 0.9772 76.23 75.67 77.52 75.67 77.52

NCORR WCORR TO/TO PO/PO EFF-ADO EFF-P T02/701 PO2/P01 EFF-ADO EFF-P
INLET INLET INLET INLET INLET INLET STAGE T0T-STG

RPM LBI/SEC a % 1
10712. 184.40 1.2008 1.7725 88.43 89.30 1.2008 0.9771 88.43 207.52
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APPENDIX C

TABLE XVII (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (0'des. -- act. +2.50

STATOR 2 (es. - a 
) 

= 0

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 15. SPEED CODE 10, POINT NO 14
SL EPSI-1 EPSI-2 V-1 V-2 VM-1 Vn-2 VOe- V-2 8-1 6-2 M-1 m-2 U-1 U-2 M-1 1-I v-1 V'-2DEGk t DEGREE FT/SEC FT/ISEC FISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/ISEC1 16.904 16.420 613.4 C139.5 613.4 579.9 0.0 862.7 0.0 56.1 0.5666 0.9185 627.7 726.7 C.8107 0.5263 877.7 595.64 14.595 1b.154 627.2 997.2 627.2 593.2 0.0 80L.6 0.0 53.5 0.5802 0.8775 676.9 761.9 C.8537 0.5232 922.8 594.6j 12.384 14.046 641.2 979.1 641.2 615.8 0.0 761.2 0.0 51.1 0.5941 0.8597 125.1 797.0 C.8968 0.5416 968.0 616.84 b.476 8.423 675.9 909.5 675.9 605.0 0.0 679.1 0.0 48.3 0.6287 0.7899 863.3 902.6 1.0198 0.5601 1096.4 644.95 U.89! 2.100 700.3 8C6.1 700.3 530.9 0.0 606.7 0.0 48.8 0.6533 0.6889 1035.7 1043.2 1.1663 0.5874 1250.3 687.3b -0.755 -0.720 706.8 765.3 7C6.8 508.8 0.0 571.7 0.0 48.3 0.6599 0.6907 1118.7 1113.5 1.2354 0.6320 1323.3 743.3
7 -1.735 -2.056 709.2 770.9 709.2 538.9 0.0 551.2 0.0 45.6 0.6624 0.6561 1159.6 1148.6 1.2695 0.6848 1359.3 804.6d -3.074 -3.363 710.5 17.7 710.5 570.2 0.0 530.3 0.0 42.9 0.6636 0.6639 1200.5 1183.8 1.3030 0.7394 1395.0 867.39 -7.8644 -7.329 701.6 792.1 701.6 602.3 0.0 514.3 0.0 40.4 0.6546 0.6728 1322.7 1289.3 1.3970 0.8338 1497.3 981.510 -9. 88 -8. 731 693.8 791.3 693.8 602.3 0.0 522.3 0.0 40.8 0.6468 0.6749 1363.5 1324.5 1.4260 0.849L 1529.9 1003.L11-11.105-10.170 684.3 782.7 684.3 555.0 0.0 551.9 0.0 44.7 0.6371 0.6560 1404.2 1359.6 1.4543 0.8214 1562.0 980.0

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 O-FAC ONEGA-8 LOSS-P P02/ ZEFF-P IEFF-A 8 '-1 8-2 Va'- V8'-2 PC/PCDEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET1 -0.91 3.69 14.74 98.69 40.15 46.85 0.5535 0.0425 0.0091 1.8737 97.82 97.63 45.47 -13.22 -627.7 136.0 1.87372 -0.82 3.48 15.77 50.83 40.76 49.21 0.5672 0.0235 0.0054 1.8558 98.66 98.55 47.00 -3.83 -676.9 39.7 1.85583 -0.6> 3.45 14.87 45.02 41.35 52.35 0.5598-0.0140 -0.0034 1.8743 100.86 100.95 46.35 3.34 -725.1 -35.9 1.87434 0.34 3.81 10.61 31.56 42.74 53.66 0.5812 0.0144 0.0036 1.8625 98.90 98.81 51.85 20.29 -863.3 -223.5 1.86255 1.41 4.09 9.16 16.49 43.64 48.27 0.5964 0.1076 0.0249 1.7945 90.31 89.50 55.93 39.44-1035.7 -436.5 1.7945o 1.78 4.06 9.45 10.92 43.87 46.89 0.5730 0.1203 0.0261 1.7781 88.42 87.47 57.71 46.79-1118.7 -541.8 1.77817 1.95 4.06 7.63 10.60 43.95 50.32 0.5371 0.0883 0.0192 1.8062 91.28 90.55 58.54 47.94-1159.6-597.4 1.8062
6 Z.14 4.10 6.02 10.49 44.00 53.97 0.5016 0.0531 0.0116 1.8368 94.61 94.14 59.36 48.88-1200.5 -653.5 1.83689 2.99 4.41 5.29 9.95 43.68 57.96 0.4640 0.0504 0.0110 1.8951 94.63 94.13 62.03 52.08-1322.7 -775.0 1.895110 3.33 4.63 6.01 10.00 43.41 57.85 0.4659 0.0745 0.0162 1.9084 92.05 91.31 63.01 53.01-1363.5 -802.1 1.908411 3.66 4.82 9.06 8.60 43.05 52.50 0.5009 0.1522 0.0319 1.8867 84.02 82.55 64.00 55.40-1404.1 -807.7 1.8867

TO/TO P0/PO EFF-AO EFF-P WC/ Al T02/TO1 PG2/POI EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

2 S SQFT I I
1.2C19 1.8518 92.94 93.51 41.56 1.2069 1.8518 92.94 93.51

STATOR 1

PUN NO 15. SPEED CODE 10. POINT NO 1'iL EPSI-L EPSI-2 V-1 V-2 Vm-1 VM-2 ve-1 Vo-2 8-1 8-2 M-1 M-2 P0/PO TO/TO PO/PG TG2/DEGREE DEGREE FT/SEC FT/SEC F/ISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T01
l 18.165 14.882 1041.3 615.8 609.2 606.6 844.5 -106.0 54.4 -9.8 0.9204 0.5167 1.7653 1.2010 1.7653 1.201015.879 13.141 1003.4 618.0 621.9 612.9 787.5 -79.4 51.8 -7.3 0.8838 0.5198 1.7756 1.1959 1.7756 1.19593 13.841 11.531 988.3 632.4 643.9 629.2 749.8 -63.8 49.4 -5.8 0.8690 0.5329 1.7968 1.1946 1.7968 1.1946
4 6.582 7.102 924.9 646.5 633.8 642.5 673.6 -72.0 46.8 -6.4 0.8049 0.5450 1.8200 1.1967 1.8200 1.19675 2.266 1.486 825.8 6C8.3 561.5 602.7 605.6 -82.4 47.2 -7.8 0.7074 0.5096 1.7725 1.2031 1.7725 1.2031o -0.825 -1.288 786.7 573.2 539.9 564.8 572.2 -97.9 46.7 -9.8 0.6704 0.4786 1.7345 1.2043 1.7345 1.2043
7 -2.171 -2.480 792.5 6C4.2 568.3 597.7 552.3 -88.6 44.2 -8.4 0.6762 0.5061 1.7661 1.2029 1.766L 1.20298 -3.294 -3.503 800.7 629.0 598.5 623.6 531.9 -82.0 41.7 -7.5 0.6844 0.5284 1.7942 1.2012 i.7942 1.2012
9 -6.081 -6.395 817.1 676.8 (32.5 673.7 517.4 -64.2 39.4 -5.5 0.6962 0.5681 1.8535 1.2128 1.8535 1.2128
10 -6.941 -7.299 823.7 680.6 634.1 678.0 525.8 -58.7 39.8 -5.0 0.6994 0.5692 1.6583 1.2219 1.8583 1.221911 -7.974 -8.220 811.8 661.4 591.5 658.7 556.1 -60.2 43.3 -5.2 0.6827 0.5478 1.8324 1.2406 1.8324 1.2406

oL INCS INCM DEV TURN RHOVM-1 RHOVM-2 0-FAC CGEGA-8 LOSS-P P02/ ZE P EA FF-P 1EFF-AA 2EFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 4.33 6.44 5.01 64.15 49.14 59.87 0.5888 0.1370 0.0276 0.9422 83.66 87.63 86.56 87.63 88.56
2 3.48 5.88 6.40 59.15 51.34 61.01 0.5617 0.1088 0.0229 0.9567 86.25 90.94 91.63 90.94 91.63
3 2.40 5.19 7.14 55.18 54.35 63.03 0.5368 0.1064 0.0234 0.9587 85.78 93.59 94.08 93.59 94.08
4 2.26 5.98 5.40 53.14 55.63 64.69 0.4944 0.0650 0.0158 0.9774 89.70 94.81 95.22 94.81 95.225 4.15 9.20 4.03 54.93 50.46 59.83 0.4888 0.0418 0.0113 0.9882 92.12 87.42 86.37 87.42 88.37
6 4.14 9.76 2.02 56.50 49.15 55.62 0.5135 0.0927 0.0261 0.9760 82.80 83.36 84.58 83.36 84.58
7 L.90 7.77 3.45 52.64 52.43 59.22 0.4746 0.0925 0.0267 0.9755 81.10 86.89 87.88 86.89 87.88
8 -0.44 5.70 4.42 49.17 55.94 62.18 0.4429 0.0914 0.0269 0.9754 79.68 90.27 91.02 90.27 91.02
9 -2.7o 4.12 7.59 44.82 59.98 67.34 0.3955 0.0802 0.0249 0.9776 78.40 90.53 91.30 90.53 91.3010 -2.69 4.36 9.31 44.72 59.97 67.40 0.4003 0.0942 0.0297 0.9737 74.88 87.20 88.24 87.20 88.2411 0.22 7.37 10.57 48.59 55.05 64.31 0.4305 0.1074 0.0343 0.9712 72.67 78.42 80.15 78.42 80.15

NCORR WCORR TO/TO P0/PO EFF-AD EFF-P T02/T01 P02/P01 EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STG
RPM LIN/SEC I 1 I

10680. 183.00 1.20469 1.8040 88.66 89.55 1.2069 0.9742 88.66 200.11
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APPENDIX C

TABLE XVIII (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (*des - act.) = 0

STATOR 2 (O'des. act.
) 

= +5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 17. SPEED CODE 10. POINT NO 1
L cPSI-I t:E1I-Z V-L --L v- V-1 VM-2 VO-1 V8-2 8-1 6-2 "-1 M-2 U-1 U-2 RM-1 M -I V*-1 V'-2

uEu6EE DECREE FT/SEC FT/SEC F/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
I 10.613 18.268 646.4 1029.0 646.4 646.9 0.0 800.3 0.0 51.1 0.5992 0.9138 t30.4 729.8 0.6370 0.5179 902.9 650.7
2 14.00 L5.868 660.9 '97.9 660.9 651.5 0.0 755.8 0.0 49.2 0.6137 0.8826 679.8 765.1 0.8803 0.5763 948.1 651.6
j11.601 13.640 674.7 973.4 674.7 655.2 0.0 720.0 0.0 47.7 0.6275 0.8580 728.2 800.4 0.9232 0.5818 992.7 660.1
4 5.421 7.14S 705.6 8S6.6 1C5.8 640.8 0.0 627.1 0.0 44.4 0.6588 0.7826 866.9 906.4 1.0435 0.6101 1117.9 699.0
5 -0. od 1.228 720.5 769.4 720.5 565.4 0.0 521.9 O.U 42.7 0.6738 0.6631 1040.1 1047.6 1.1833 0.6654 1265.3 772.0
o -1.913 -1.610 721.4 659.4 721.4 511.7 0.0 476.8 0.0 43.0 0.6747 0.5994 1123.4 1118.2 1.2487 0.7032 1335.1 820.5
7 - .571 -2.846 721.7 719.7 721.7 557.6 0.0 -455.0 0.0 39.2 0.6750 0.6188 1164.5 L153.5 1.2815 0.7685 1370.0 893.6
b -3.747 -4.045 721.1 135.8 721.1 591.7 0.0 437.4 0.0 36.5 0.6744 0.6342 1205.6 1188.8 1.3139 0.8244 1404.8 956.4

-0.333 -7.688 7C7.7 76C.S 7C7.7 626.1 0.0 432.3 0.0 34.6 0.6608 0.6538 1326.3 1294.7 1.4054 0.9158 1505.1 1065.7
1 "-10.02L -8.999 698.8 764.8 698.8 620.6 0.0 446.9 0.0 35.7 0.6518 0.6542 1369.2 1330.1 1.4338 0.9233 1537.3 1079.4
11-11.383-10.317 688.6 737.6 688.o 568.5 0.0 469.9 0.0 39.5 0.6415 0.6247 1410.1 1365.4 1.4618 0.8984 1569.3 L060.7

L IhC INCM DEV TURN RHOVM-I RHOVM-2 0-FAC CNEGA-0 LOSS-P P02/ 4EFF-P SEFF-A 8 -1 86-2 V6-1 Ve'-2 POI/O
UEGKEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -2.34 2.27 21.73 50.27 41.56 53.04 0.4901-0.0770 -0.0169 1.8734 104.37 104.78 44.05 -6.22 -630.4 70.5 1.8734
2 -2.27 2.03 20.42 44.74 42.15 54.49 0.5093-0.0691 -0.0159 1.8622 104.31 104.71 45.55 0.82 -679.8 -9.3 1.8622
3 -2.36 2.04 18.53 39.95 42.69 55.67 0.5196-0.0606 -0.0144 1.8561 104.09 104.47 46.94 71.00 -728.2 -80.4 1.8561
4 -0.a 2.67 13.85 27.17 43.83 55.98 0.5311-0.0074 -0.0018 1.8042 100.56 100.62 5070 23.53 -866.9 -279.3 1.8042
5 0.70 3.45 12.64 12.37 44.34 49.92 0.5166 0.0821 0.0181 1.6764 91.24 90.61 55.28 42.91-1040.1 -525.7 L.6764
o 1.37 3.65 14.C8 5.88 44.37 45.32 0.4990 0.1162 0.0229 1.6135 86.51 85.60 57.30 51.42-1123.4 -641.4 1.6135
7 1.63 3.73 11.10 6.81 44.38 50.08 0.4544 0.0678 0.0137 1.6503 91.92 91.35 58.21 51.41-1164.5 -698.5 1.6503
8 1.89 3.85 8.93 7.32 44.36 53.77 0.4212 0.0304 0.0062 1.6825 96.29 96.02 59.11 51.79-1205.6 -751.4 1.6825
) 2.91 4.33 7.19 7.57 43.90 57.33 0.3927 0.0386 0.0080 1.7340 95.16 94.78 61.96 53.98-1328.3 -862.4 1.7340

L. 3.,a 4.59 7.84 8.14 43.59 56.42 0.4021 0.0769 0.0160 1.7382 90.48 89.73 62.98 54.84-1369.2 -883.2 1.7382
11 3.64 4.79 11.15 6.48 43.22 50.77 0.4333 0.L566 0.0310 1.6991 80.85 79.40 63.97 57.50-1410.1 -895.4 1.6991

TO/TO PO/PC EFF-AD EFF-P WC1/Al T02/TO1 PC2/PCI EFF-AD EFF-P
INLET INLET INLET INLET LBP/SEC ROTOR ROTOR

2 2 SOFT 2 5
1.18CS 1.7374 94.43 94.83 42.22 1.1809 1.1374 94.43 94.83

STATOR 1

L -1 SI-2 V- -2 - -2 -1 RUN NO 17. SPEED CODE 10. POINT NO 0S)L EPI- I PS1-2 V-I V-2 v?.-1 vM-2 Ve-I V0-2 8-1 8-2 n-1 n-2 PO/PO TO/TO PO/PO TGZ/Ut EE DEGREE FT/SEC FT/SEC FT/5EC FTISEC FT/ISEC FTISEC DEGREE DEGREE INLET INLET STAGE TO/

1 1.209 14.861 1039.6 716.4 683.5 715.8 783.4 29.5 49.1 2.3 0.9248 0.6106 1.7428 1.1873 1.7428 1.18732 L .'.j 13 080 1012.3 721.6 688.2 720.4 742.4 43.3 47.3 3.4 0.8974 0.6158 1.7568 1.1855 1.7568 1.155S13.55 11.412 9C.7 733.5 61.7 731.5 709.2 54.0 45.8 4.2 0.8755 0.6269 1.7768 1.1849 1.7768 1.1849
4 0.35 06.855 918.7 726.8 676.0 726.0 622.1 34.5 42.6 2.7 0.8043 0.6215 1.7685 1.1822 1.7685 1.1822

j 1.b81 1.087 793.4 f59.5 558.4 659.4 521.0 11.2 41.0 1.0 0.6857 0.5620 1.6670 1.1750 1.6670 1.1750
, -1.41) -1.757 724.9 613.7 T45.6 613.6 477.1 -6.8 41.2 -0.6 0.6229 0.5218 1.6057 1.1703 1.6057 1.1703
7 -2.70o -3.021 744.C 624.7 588.1 624.7 455.7 -7.8 37.8 -0.7 0.6414 0.5323 1.6130 1.1680 1.6130 1.1680
8 -3.753 -3.570 759.5 654.6 620.0 654.6 438.7 0.0 35.3 0.0 0.6564 0.5595 1.6422 1.1673 1.6422 1.1673' -6.167 -6.50S 786.5 703.3 155.3 7C3.0 435.0 22.3 33.7 1.8 0.6778 0.6005 1.6984 1.1802 1.6984 1.1802
10 -6.974 -7.329 792.1 705.5 651.9 704.9 449.8 28.5 34.7 2.3 0.6796 0.5995 1.7008 1.1910 1.7008 1.910
11 -7. 77 -6.216 767.6 676.2 6C4.0 675.6 473.6 28.4 38.2 2.4 0.6522 0.5692 1.6649 1.2058 1.6649 1.2058

S. IN " INCP DEV TURN RHOVM-1 RHCVtP-2 D-FAC CMEGA-8 LOSS-P PO2/ TEFF-P SEFF-A EFF-P SEFF-A IEFF-Pf63kEE dJGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-SIG TOT-STG-3. -1.34 14.66 46.76 55.56 67.13 0.4523 0.1642 0.0335 0.9303 75.97 91.75 92.35 91.75 92.35
2 -3.5. -1.13 14.04 43.9C 56.9C 68.00 0.4275 0.1388 0.0294 0.9435 78.17 94.11 94.54 94.11 94.54-J.7, -0.94 14.59 41.61 58.0C 69.43 0.3997 0.1081 0.0238 0.9575 81.43 S6.49 96.75 96.49 96.754 -4'.3 -0.66 11.99 39.51 5b.17 68.95 0.3595 0.0516 0.0126 0.9820 89.01 97.02 97.24 97.02 97.245 -4.48 C.57 10.28 40.C5 52.1C 61.36 0.3365 0.0053 0.0014 0.9987 98.28 89.75 90.44 89.75 90.44--3..6 1.76 8.73 41.8C 47.72 56.39 0.3477 0.0449 0.0128 0.9893 87.18 85.03 85.97 85.03 85.97r -. 00U -1.12 0.67 38.!2 52.15 57.47 0.3449 0.1121 0.0327 0.9727 67.83 87.10 87.91 87.10 87.91- ';.o -3.13 9,43 35.33 55.o2 60.50 0.3120 0.1045 0.0310 0.9737 65.67 9C 7 91.56 90.97 91.56L -IU.7 -4.09 12.37 31.83 59.13 65.00 0.2718 0.0783 0.0244 0.9792 67.12 90.65 91.30 90.65 91.30u -12.2, -3.20 14.10 32.37 58.36 64.71 0.2794 0.0791 0.0250 0.9790 67.47 85.78 66.78 85.78 86.7811 -7.42 -0.27 15.74 35.79 53.07 60.97 0.3069 0.0807 0.0258 0.9800 69.11 76.13 77.75 76.13 77.75

ICG WCJRF TO/TO PO/PC EFF-AD EFF-P TU2/TOI P02/POI EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STG

PM LBM/SEC STAG TO TG
1IZ6. 185.50 I.IECS 1.6977 90.L8 90.86 1.1809 0.9771 90.18 23C151

180



ROTOR 2
FUN NO 17, SPEED CODE 10. PCINT NO 1

SL t0bI-l EPSI-2 V-I V-2 VI-l VM-2 Ve-L Ve-2 8-1 b-2 M-1 M-2 U- L-Z M- M-I V'-L V'-2

DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC CEGRtE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

L 11.474 11.292 E05.5 1303.9 ECS. 942.8 28.7 900.7 2.0 43.6 0.6933 1.0852 e36.3 877.2 0.9814 0.7849 1140.3 943.1

2 10.589 10.194 816.7 1271.1 815.6 909.8 42.2 887.7 3.0 44.2 0.7045 1.0537 860.C 895.5 0.9962 0.7542 1155.0 909.9

J 9.660 9.144 833.1 1224.5 831.4 875.9 52.9 855.6 3.6 44.3 0.7202 1.01C4 884.4 914.6 1.0165 0.7245 1175.8 877.9

4 6.540 6.137 842.5 1113.3 641.8 875.9 34.2 687.8 2.3 38.2 0.7302 0.9160 960.0 975.5 1.0844 0.7583 1251.3 921.9

5 1.043 1.662 779.5 934.2 779.4 785.7 11.5 505.4 0.8 32'.8 0.6727 0.7635 1064.3 1063.6 1.1305 0.7876 1310.0 963.8

6 -1.945 -0.743 725.4 00 725 683.0 -. 8 417.7 -0.5 31.4 0.6235 0.6501 1117.5 1110.6 1.1501 0.7900 1338.0 972.9

7 -3.16" -1.831 727.9 744.7 727.9 637.0 -7.7 385.9 -0.6 31.2 0.6265 0.6038 1144.3 1134.8 1.1733 0.7971 1362.7 983.1

d -4.026 -2.809 749.2 156.6 749.2 658.3 0.2 372.8 0.0 29.5 0.6466 0.6154 1171.3 1159.5 1.1998 0.8345 1390.3 1025.8
9 -6.87 -5.879 793.9 836.9 793.5 738.9 22.5 393.1 1.6 27.9 0.6845 0.68C8 1253.4 1234.3 1.2628 0.9121.1464.5 1121.2

10 -7.5j4 -7.069 797.2 847.9 76.6 750.7 28.8 394.2 2.1 27.6 0.6843 0.6875 1281.0 1262.6 1.2739 0.9307 1464.1 1147.9

11 -6.49 -8.390 771.5 8C9. C 771.0 714.6 28.8 379.1 2.1 27.8 0.6559 0.6497 1308.6 1289.4 L.2701 0.9295 1494.1 1157.3

SL INC5 INCM CEV TURN RHOVM-1 PHOVM-2 D-FAC CMEGA-B LOSS-P P02/ TEFF-P CEFF-A 80-1 8'-2 VB'-I V6'-2 PC/PG

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOT TOT DEGREE DEGREE FT/SLC FT/SEC INLET

1 -4.47 -0.16 18.97 4k.43 71.83 89.49 0.3518 0.2357 0.0537 1.7305 83.14 81.80 45.01 -1.42 -807.7 23.5 3.0161

2 -4.91 -0.46 14.31 44.55 72.96 87.63 0.3870 0.2666 0.0623 1.6902 60.14 78.63 45.04 0.49 -817.8 -7.8 2.9695

3 -5.34 -0.76 11.38 41.16 74.45 85.45 0.4191 0.3015 0.0721 1.6231 76.00 74.32 45.01 3.85 -631.5 -5.O0 2.8830
S-3.97 0.83 8.64 29.58 74.77 89.78 0.3969 0.2258 0.0552 1.5469 78.05 76.67 47.79 18.21 -925.8 -287.6 2.7398

0.02 4.60 7.18 1e.C9 68.10 82.83 0.3696 0.1547 0.0358 1.4638 81.05 6C.02 53.49 35.41-1CS2.9 -558.2 2.443o

a 2.78 7.12 9.17 11.78 63.11 71.47 0.3664 0.1748 0.0364 1.3806 75.42 74.31 57.15 45.38-1124.3 -692.8 2.2lo7

7 .62b 6.90 10.31 8.13 83.65 66.48 0.3665 0.2056 0.0406 1.3221 668.83 67.59 57.69 49.56-1152.0 -748.9 2.1335

d 1.97 5.78 7.68 7.35 65.95 69.22 0.3454 0.1936 0.0390 1.3125 69.06 67.67 57.35 50.00-1171.1 -786.7 2.1548

9 0.29 2.91 1.54 8.46 69.80 78.08 0.3212 0.1718 0.0396 1.3471 72.29 71.L12 57.10 48.63-1230.9 -843.3 2.2869

LE 0.2J 2.41 2.33 8.42 9.57 78.99 0.3148 0.1613 0.0384 1.3532 73.64 72.50 57.43 49.01-1252.2 -868.4 2.3057

11 1.31 3.01 6.C8 T.Ce 66.24 73.95 0.3129 0.1534 0.0359 1.3431 74.23 73.14 58.e2 5L.74-1279.8 -910.3 2.2373

TO/TO PO/PG EFF-AD EFF-P wCL/ A TO2/TO1 P02/PCI EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

1 I SOFT x 1
1.3!44 2.4667 82.79 84.80 42.55 1.1469 1.4530 76.28 77.48

STATOR 2 RUN NO 17, SPEED CODE IC, POINT pN 1

iL LPSI-L PS1-2 V-1 V-2 vI-1 Vm-2 Ve-1 ve-2 B-1 B-2 -1 M-2 PO/PG TO/T PC/PO TC/

UE.REt 2EGREE FT/ET/C FT FT/SC FT/SEC FT/SEC FT/SEC DEGHRE DEGREE INLET INLET STA.E TL

1 .6877 0.689 1360.4 1153.1 1027.5 1147.6 891.6 -119.1 41.2 -5.9 1.1441 0.34 2.5372 1.432L 1.4567 1.2051

7.957 0.486 1326.6 1159.C 992.5 1149.1 880.3 -15L.5 41.6 -7.5 1.1106 0.9428 2.566 1.4288 1.4654 1.20199

7.026 0.222 129.6 1169.6 (55.9 1143.9 850.7 -244.1 4.9 -2LZ. 1.0657 0.5558 2.6217 1.4218 1.4782 1.199
, 4.352 -0.468 L163.9 1121.4 939.6 077. 686.8 -312.4 36.2 -16.2 0.9645 0.9222 2.5515 1.3888 1.4421 11741

5 1.962 -0.940 983.7 ICC8. 842.9 574.L 507.L -259.3 3L.0 -14.9 0.8087 0.8304 2.3493 1.3462 1.3977 1.1453

6 O.oL4 -1.088 854.5 9C7.1 34.4 861.0 419.6 -285.4 29.4 -18.3 0.6978 0.7443 2.L638 1.3245 L.3502 1.1311

1-Uo.37 -1.123 796.7 643.3 896.o 788.3 386.7 -299.6 29.0 -20.8 0.6493 0.6902 2.0669 1.3125 L.2866 1.1234

A -1.509 -1.108 806.9 839.4 715.3 807.4 373.4 -229.3 27.5 -15.8 08 0 0.68E8 2.0658 1.3055 1.2622 1.L188

-4.17 -1.190 889.3 920.4 796.7 900.4 393.1 -190.6 26.4 -LL.9 0.727 0.7562 2.1842 1.3252 1.2874 1.1240

1U -4.940 -1.235 905.4 933.9 813.9 920.7 396.5 -L5.4 26.0 -9.6 0.7389 0.7649 2.1943 1.3368 1.2879 1.1236

11 -5.7o2 -1.203 177.E 685.8 790.4 871.L1 381.8 -161.1 25.9 -10.5 0.7103 3.175 2.0911 1.3499 1.2554 1.1195

oL INCS DhCM EV TU N 8HO0N-1 RHCVM-2 D-FAC CMEGA-b LCSS-P P02/ 1EFF-P EFF-A 6FF-P AEEF-A TEFF-P

IE TOTAL TOTAL P1O STATC-ST TOT-INLET TOT-INLET TCT-STG TCT-STG
ULk E DEGREE DEGREE DEGPEEO 5730

1 -Z.21 -0.65 10.90 47.16 92.55 103.79 0.3202 0.2863 0.0643 0.8 402 30.79 70.24 73.79 54.70 57.30

2 -aoa 1.42 8.35 49.32 91.U L 04.96 0.3081 0.2563 0.0585 0.8613 27.70 71.88 75.28 55.87 58.15

3 .22 2.73 3.81 53.91 89.05 106.02 0.2919 0.1877 0.0430 0.9031 26.57 74.87 77.97 58.71 60.89

-4.l -0.45 -0.86 52.42 92.72 102.49 0.2556 0.1534 0.0366 0.9305 -36.09 78.96 8L.5 62.94 64.78

-8.0 -3.38 0.41 45.92 86.32 94.08 0.1990 0.1445 0.0374 0.9482 818.79 79.58 1.84 68.88 70. 3
t -u.0 -4.23 -3.10 47.9 5.84 82.85 0. 186b7 0.1308 0.0343 0.9623 236.21 71.03 78.45 67.5 69.2o

7 -10.3 -4.24 -5.12 49.78 70.78 75.60 0.L822 0.1187 0.0311 0.9709 179.84 33.60 76.11 60.25 61.6

o -11.52 -5.31 -0.72 43.36 73.24 77.88 0.1681 0.15LU 0.0413 0.9621 236.62 75.2- 37.58 57.64 58.96

9 -12.91 -5.71 3.24 38.32 EL.7C 86.57 0.1566 0. L484 0.0426 0.9561 260.43 76.73 79. L 60.06 1.46
J -13.44 -6.56 6.15 35.64 82.83 87.6 0.L493 0.1584 0.0462 0.9519 297.83 74.56 77.16 60.22 61 .6

1 -14.oo -7.8 6.47 6. .32 78.77 60.77 0.1758 0.2286 0.0671 0.9347L009.98 66.87 70.06 55.860 57.24

NLOR WCORR TO/10O P0IPC EFF-A EFF-P TOZ/TOI PO2/POI EFF-AC EFF-P

INLET INLET INLET INLET INLET INLET S T

PPM L 8MI/SEC T '

10726. 185.90 1.3!44 2.3070 75.9L 78.52 . 0.953 1349
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APPENDIX C

TABLE XVIII (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (des. - act.

) 
= O

STATOR 2 (des. - act.
) 

= +5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 17, SPEED CODE 10. POINT NO 3

.L tFS1-I EtSI-2 V-1 V-2 VM-I vN-2 V3-1 V6-2 8-1 8-2 M-1 M-2 U-1 2 M-1 nM-I V'-1 V-2

tGE . ObtGRFE FT/SFC FT/SEC F ISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/ISEC FTISEC FT/SEC

1 10.o49 16.295 642.7 1C34.7 f42.7 641.5 0.0 811.8 0.0 51.7 0.5955 0.9190 626.8 125.6 C.8318 0.5749 897.7 647.3

Z 1 .121 15.920 657.C l001.7 657.0 645.7 0.0 765.8 0.0 49.9 0.6098 0.8859 675.8 760.7 0.8748 0.5711 942.6 645.7

3 11.770 15.71L 67C.8 915.4 670.8 648.5 0.0 728.9 0.0 48.3 0.6236 0.8597 724.0 795.8 0.9175 0.5745 987.0 652.0
5.J3 7.847 10C2.4 901.4 702.4 637.0 0.0 637.9 0.0 45.0 0.6554 0.7866 862.0 901.2 1.0375 0.6014 1111.9 689.2

5 -U.275 1.317 71e.7 177.5 718.7 563.1 0.0 536.1 0.0 43.6 0.6719 0.6695 1034.1 1041.6 1.1774 0.6516 1259.3 756.6
o -I.7 > -1.51E 720.4 712.9 720.4 515.5 0.0 492.4 0.0 43.7 0.6737 0.6105 1116.9 1111.8 1.2430 0.6901 1329.1 805.8
7 -2.*50 -2.783 720.7 732.0 720.7 560.2 0.0 471.2 0.0 40.1 0.6740 0.6288 1157.8 1146.9 1.2755 0.7540 1363.8 877.1
o -3.0o5 -4.011 720.0 748.2 720.0 594.4 0.0 454.4 0.0 37.4 0.6733 0.6442 1198.7 1182.0 1.3C77 0.8089 1398.3 939.5

9 -8.390 -7.735 705.5 772.1 705.5 t27.0 0.0 450.5 0.0 35.7 0.6586 0.6623 1320.7 1287.3 L.3977 0.8970 1497.3 1045.6

12-1.u -9.054 695.1 l 4.5 696.1 020.0 0.0 464.2 0.0 36.8 0.6490 0.6613 1361.4 1322.4 1.4256 0.9040 1529.0 1058.7

11.-L.453-10.357 85.6 74.3 (E5.6 56L.7 0.0 489.9 0.0 41.0 0.6384 0.6297 1402.C 1357.5 1.4533 0.8732 1560.6 1033.5

.L iNC3 INCM OEV TURN RHOVMH- RNOVM-2 O-FAC CNEGA-B LOSS-P P02/ 2EFF-P XEFF-A B'-1 8*-2 V8'-1 VS*-2 PO/PC

OEGEt DEGREE DEGREt EGREE TOTAL TOTAL POL TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

L -2.33 2.28 20.295 1.72 41.41 52.25 0.4937-0.0595 -0.0130 1.8709 103.33 103.64 44.05 -7.66 -626.8 86.2 1.8709
2 -2.25 2.05 19.15 40.02 42.00 53.69 0.5147-0.0530 -0.0122 1.8583 103.26 103.57 45.57 -0.45 -675.8 5.1 1.8583

-2.0, 2.06 17.42 41.07 42.54 54.84 0.5267-0.0459 -0.0109 1.8515 103.06 103.34 44.56 5.89 -724.0 -66.9 1.8515
4 -0.82 2.5 12.77 28.23 43.71 55.60 0.5393-0.0020 -0.0005 1.8104 100.11 100.14 50.68 22.45 -862.0 -263.3 1.8104

5 J.u8 3.36 11.64 13.28 44.28 49.83 0.5294 0.0860 0.0192 1.6920 91.10 90.44 55.19 41.91-1034.1 -505.5 1.6920
S L .23 3.53 12.8 6.95 44.34 45.85 0.5111 0.1162 0.0235 1.6366 86.93 86.01 57.19 50.23-1116.9 -619.3 1.6366
I 1.5 3.62 10.03 7.76 44.35 50.52 0.473 0.0693 0.0144 1.6740 92.01 91.43 58.10 50.34-1157.8 -675.7 1.6740

d 1.7. 3.14 7.90 8.24 44.32 54.23 0.4344 0.0333 0.0070 1.7073 96.07 95.78 59.00 50.76-1198.7 -727.6 1.7073

2.83 4.27 t.32 8.78 43.82 57.57 0.4073 0.0468 0.0100 1.7572 94.33 93.88 61.90 53.12-1320.7 -036.8 1.7572
o 3.2o 4.55 7.10 8.84 43.49 56.49 0.4165 0.0854 0.0181 1.7590 89.75 88.93 62.94 54.10-1361.4 -858.2 1.7590

11 3.61 4.77 10.5 6.96 43.10 50.19 0.4523 0.1715 0.0345 1.7158 79.69 78.12 63.95 56.99-1402.0 -867.6 1.7158

70/TO PC/PO EFF-AD EFF-P WCI/A1 T02/T01 P02/POI EFF-AD EFF-P
INLET INLET INLET INLET LOS/SEC ROTOR ROTOR

5 I SOFT 2 2
1.1E51 1.7513 93.73 94.19 42.L3 1.1851 1.1513 93.73 94.19

STATOR 1

RUN NO 17. SPEED CODE 10, POINT NO 3

SL FSi-1 PSI-2 V-1 V-2 VM-I Vm-2 V-1I V6-2 8-1 B-2 M-1 M-2 PO/PO TO/TO POIPG TO2/

OEGEL dEGREE FT/SEC FT/SEC Fl/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T01

1 1~.201 14.913 1043.5 7CC.4 676.2 700.0 794.7 25.3 49.8 2.0 0.9281 0.5955 1.7433 1.1890 1.7433 1.1890

2 15.95 13.173 1014.5 704. 680.17 703.3 752.2 42.6 48.0 3.4 0.8990 0.5999 1.7569 1.1869 1.7569 1.1869

.1,32 11.518 991.5 715.2 683.7 713.2 718.0 54.2 46.5 4.3 0.8758 0.6098 1.7761 1.1861 1.7761 1.1861

-: 8.34 6.911 922.6 711.6 671.4 711.0 632.7 30.0 43.3 2.4 0.8074 0.6070 1.7730 1.1843 1.7730 1.1843

5 .. *74 1.115 801.0 651.C 595.9 651.0 535.2 9.7 41.9 0.9 0.6916 0.5534 1.6817 1.1788 1.6817 1.1788
u -1.41 -1.816 738.C 6C6.7 49. 4 606.7 492.8 -5.2 41.9 -0.5 0.6337 0.5145 1.6248 1.1751 1.6248 1.1751
7 -2.651 -3.GS1 756.4 020.7 591.0 620.7 472.0 -4.6 38.6 -0.4 0.6515 0.5275 1.6361 1.1731 1.6361 1.1731
S-3.02 -4.142 172.C 650.4 623.2 650.4 455.7 2.0 36.2 0.2 0.6665 0.5543 1.6658 1.1726 1.6658 1.1726

v -o.41 -6.819 797.3 101.8 655.9 701.4 453.2 24.0 34.7 2.0 0.6859 0.5975 1.7217 1.1863 L.7217 1.1863

i -o.d87 -7.588 800.9 705.2 650.5 704.5 467. 2 31.2 35.8 2.5 0.6859 0.5977 1.7236 1.1968 1.7236 1.1968
11 -7.o97 -6.361 774.1 677.1 S96.2 670.6 493.7 26.6 39.7 2.3 0.6561 0.5682 1.6869 1.2133 1.6869 1.2133

.L INkC3 INCM I)EV TLRN 0HOVM-1 RHCVM-2 0-FAC CMEGA-B LOSS-P PO2/ %EFF-P 8EFF-A IEFF-P 7EFF-A IEFF-P
0E3rEE EGREE DEGREE DEGREE TOTAL TOTAL POL STATC-ST TOT-INLET TOT-INLET TOI-STG TCT-STG

1 -2.7, -C.64 14.38 47.71 54.68 66.13 0.4726 0.1597 0.0326 0.9319 77.67 91.03 91.68 91.03 91.68

2 -2.8 -C.45 14.66 44.56 56.03 66.92 0.4476 0.1336 0.0283 0.9455 80.02 93.43 93.91 93.43 93.91

-3.U04 -0.26 14.71 42.11 57.12 68.26 0.4204 0.1032 0.0227 0.9594 83.27 95.79 96.10 95.79 96.10

-3.7, 0.02 11.68 40.89 57.76 68.14 0.3829 0.0547 0.0133 0.9806 89.23 96.38 96.65 96.38 96.65
-3.62 1.45 10.16 41.05 52.02 61.19 0.3602 0.0109 0.0030 0.9972 97.00 89.46 90.18 89.46 90.18

, -3.13 2.49 8.87 42.38 48.23 56.39 0.3736 0.0512 0.0147 0.9876 86.66 84.92 85*90 84*92 85.90

1 -b.1o -0.29 8.96 39.06 52.62 57.81 0.3658 0.1071 0.0313 0.9732 72.16 87.22 88.05 87.22 88.05
, -d.38 -2.24 9.66 35.99 56.12 60.86 0.3338 0.1022 0.0303 0.9736 70.20 90.88 91.50 90.88 91.50

-9.90 -3.02 12.52 32.15 19.35 65.52 0.2894 0.0751 0.0234 0.9797 71.91 90.10 90.81 90.10 90.81

1L -,.11 -2.13 14.32 33.22 58.39 65.29 0.2939 0.0750 0.0237 0.9797 71.88 85.52 86.56 85.52 86.56

11 -. 83 1.26 15.58 37.47 52.45 61.52 0. 3209 0.0672 0.0215 0.9831 75.47 75.48 77.19 75.48 77.19

NCU~OR WCljR 70/1i PC/PO EFF-AD EFF-P T02/T01 P02/P01 EFF-AD LFF-P

INLET INLET INLET INLET INLET INLET STAGE TOT-STG
LkP LB/SEC 2 Z

106o4. 185.50 1.I 51 1.7117 89.61 90.35 1.1851 0.9774 89.61 228.23
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APPENDIX C

TABLE XVIII (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED

STATOR 1 (0*des. act.
) 

=

STATOR 2 ('des. - ct.
) 

= +5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 17. SPEED CODE 10. POINT NO 4
SL EPSI-I tPSI-Z V-1 V-2 v1-1 VM-2 Ve-I VG-2 8-1 8-2 M-1 N-2 U-1 U-2 M-1I N.-I V'-1 V--2

LEGRte DE GPEE FT/SEC FT/StC Fl/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.722 18.499 618.7 ICC5.1 618.7 598.1 0.0 813.5 0.0 53.7 0.5718 0.8929 628.1 727.1 C.8148 0.5344 881.6 604.3
2 14.281 16.283 632.5 971.9 632.5 598.3 0.0 766.0 0.0 52.1 0.5854 0.8555 677.3 762.3 0.8577 0.5266 926.7 598.3
3 1z.031 14.196 646.1 951.8e 46.1 606.8 0.0 733.3 0.0 50.4 0.5989 0.8352 125.5 797.5 0.9006 0.5354 971.5 610.2
4 b.159 8.611 679.8 871.6 679.8 594.0 0.0 647.3 0.0 47.5 0.6326 0.7631 863.8 903.1 1.0229 0.5618 1099.2 646.8
5 0.362 i.232 704.0 7E5.4 7C4.0 536.0 0.0 574.1 0.0 47.0 0.6570 0.6729 1036.3 1043.8 1.1692 0.6106 1252.8 712.7
6 -1.460 -0.621 709.8 736.8 709.8 497.6 0.0 543.4 0.0 47.5 0.6629 0.6273 1119.3 1114.1 1.2378 0.6446 1325.4 7157.1
7 -2.431 -2.012 711.7 749.2 711.7 539.0 0.0 520.3 0.0 44.0 0.6648 0.6394 1160.3 1149.3 1.27L6 0.7069 1361.2 828.3
6 -3.726 -3.369 712.4 761.1 712.4 571.5 0.0 502.7 0.0 41.3 0.6656 0.6507 1201.2 1184.5 1.3048 0.7606 1396.6 889.7
9 -. o7 -7.388 702.1 718.2 702.1 600.1 0.0 495.4 0.0 39.5 0.6551 0.6623 1323.5 1290.0 1.3979 0.8475 1498.2 995.8
v .-. 695 -6.787 694.1 182.8 694.1 597.9 0.0 505.3 0.0 40.1 0.6471 0.6637 1364.2 1325.2 1.4269 0.8604 1530.7 1014.8

LI-11.-_-10.200 684.6 164.7 684.6 544.0 0.0 537.4 0.0 44.5 0.6374 0.6414 1405.0 1360.4 1.4552 0.8275 1562.9 986.6

SL INLS INCM DEV TURN RHOV9M-1 RHVM-2 D-FAC CMEGA-B LOSS-P P02/ EFF-P SEFF-A 8'-1 8*-2 V*-1 V8'-2 PC/IP
EOGnEE UEGR EE DEGREE DEGREE TOTAL TOTAL PO1 TOT TOT DEGREE DEGREE FT/SEC FTISEC INLET

L -1.L1 3.44 19.72 !3.45 40.38 49.88 0.5330-0.0663 -0.0145 1.8782 103.57 103.91 45.22 -8.23 -628.1 86.4 1.8782
2 -1.Ud 3.22 19.25 47.CS 40.98 50.95 0.5566-0.0546 -0.0126 1.8606 103.24 103.55 46.74 -0.35 -677.3 3.6 1.8606
3 -0.0V 3.22 17.58 42.C7 41.55 52.68 0.5619-0.0600 -0.0143 1.8689 103.84 104.20 48.12 6.05-725.5 -64.2 1.8689
4 0.1d 3.65 13.64 28.36 42.88 53.49 0.5734-0.0191 -0.0047 1.8420 101.47 ICI.61 51.69 23.33 -863.8 -255.8 1.8420
5 1.2d 3.57 10.96 14.56 43.77 49.29 0.5700 0.0666 0.0150 1.7808 93.10 93.18 55.80 41.24-1036.3 -469.7 1.7808
0 L.a'. 3.97 11.57 8.71 43.97 46.07 0.5578 0.1009 0.0210 1.7477 89.79 88.98 51.62 48.91-L119.3 -570.7 L.7477
S L1.69 4.00 9.08 9.C8 44.04 50.62 0.5140 0.0582 0.0123 1.7815 93.94 93.45 58.47 49.40-1160.3 -629.0 1.7815

a e.11 4.06 7.15 9.3L 44.06 54.31 0.4808 0.026L 0.0056 1.8135 97.22 96.;9 59.32 50.01-1201.2 -681.8 1.8135
9 3.01 4.43 6.08 9.17 43.70 57.62 0.4511 0.0402 0.0086 1.8668 95.56 95.17 62.05 52.88-1323.5 -794.6 1.8668

1j 3.36 4.65 6.82 9.22 43.42 57.20 0.4551 Q.0692 0.0148 1.8769 92.39 91.70 63.04 53.82-1364.2 -819.9 1.8769
11 3.6o 4.83 10.09 7.58 43.06 51.15 0.4939 0.1547 0.0316 L.8493 83.30 81.82 64.01 56.43-14C5.0-823.0 1.8493

TC/TO PC/PO EFF-AD EFF-P WC1/Al T02/TOL PC2/POI EFF-AD EFF-P
INLET INLET INLET INLET LOB/S EC ROTOR ROTOR

xS SOFT 5 t
1.1178 1.8307 95.26 95.63 41.68 1.1978 1.8307 95.26 95.63

STATOR 1

RUN NO 17, SPEED CODE 10. POINT NO 4bL t -51-1 F SI-2 V-1 V-2 VM-I VM-2 V-1I VO-2 8-1 8-2 1-1 M-2 PO/PO TO/TO PO/PO T02/
UEbnE UE GREE FT/SEC FT/SEC Fl/SEC FT/ISEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T01

1 18.364 15.G69 1013.8 630.6 627.4 630.5 796.4 7.3 52.0 0.7 0.8971 0.5324 1.7627 1.1898 1.7627 1.1898
2 16.19~ 13.454 979.8 832. 627.7 631.6 752.4 34.0 50.3 3.1 0.8635 0.5348 1.7734 1.1873 1.7734 1.1873
3 14.L82 11.912 962.7 644.1 636.4 641.9 722.3 53.0 48.7 4.7 0.8461 0.5450 1.7925 1.1876 1.7925 1.1876
4 6.0,9 7.579 895.3 642.5 624.0 641.5 642.0 36.4 45.9 3.2 0.7794 0.5436 1.7994 1.1875 1.7994 1.18755 .66d 2.129 805.8 612.1 566.6 611.9 573.0 16.1 45.3 1.5 0.6921 0.5L54 1.7609 1.1923 1.7609 1.1923
6 -. 432 -0.514 758.9 578.2 529.2 578.2 543.9 -0.0 45.8 -0.0 0.6476 0.4851 1.7225 1.1941 1.7225 1.1941
1 -1.84o -1.164 770.7 599.2 567.6 599.1 521.4 13.6 42.6 1.3 0.6593 0.5041 1.7432 1.1916 1.7432 1.1916
b -3.20U -2.798 782.9 630.0 598.9 629.6 504.2 23.6 40.1 2.1 0.6709 0.5316 1.7766 1.1910 1.7766 1.1910
V -S.955 -5.892 802.9 673.1 629.6 671.9 496.3 38.9 38.4 3.3 0.6853 0.5667 1.8295 1.2051 1.8295 1.2051

LJ -. 860O -6.918 809.3 614.1 629.7 672.9 508.3 40.9 39.0 3.5 0.6882 0.5652 1.8319 1.2148 1.8319 1.2148
11-7 -7.31-8.004 793.7 650.4 580.3 649.6 541.6 33.1 43.1 2.9 0.6679 0.5395 1.8022 1.2344 1.8022 1.2344

3L IN.S INCM DEV TLRN RHOVM-1 RH0V-2 O-FAC CNEGA-8 LOSS-P PO2/ 2EFF-P SEFF-A IEFF-P IEFF-A IEFF-P
DEGti OEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 -0.56 1.55 12.99 51.33 52.15 62.24 0.5304 0.1512 0.0309 0.9384 80.68 92.58 93.13 92.58 93.13
2 -0.51 1.89 14.29 47.27 53.13 62.78 0.5038 0.1214 0.0257 0.9532 63.54 94.88 95.26 94.88 95.26
S-.7d 2.00 15.CS 44.04 54.81 64.14 0.4787 0.1093 0.0240 0.9591 84.28 96.66 96.91 96.66 96.91

4 -1.14 2.57 12.51 42.62 55.57 64.39 0.4438 0.0698 0.0170 0.9769 88.24 97.39 97.58 97.39 91.585 -U.16 4.E6 10.81 43.E2 51.49 60.72 0.4270 0.0392 0.u107 0.9894 92.00 91.20 91.86 91.20 91.86
S u.7o .38 9.36 45.78 48.43 56.86 C.4426 0.0622 0.0178 0.9847 87.05 86.55 87.52 86.55 87.52
I -e.22 3.66 10.686 41.28 52.66 59.21 0.4160 0.0922 0.0269 0.9766 80.02 89.76 90.51 89.76 90.51
6 -,.4d 1.66 11.58 37.9E 56.21 62.60 0.3788 0.0829 0.0246 0.9784 79.96 93.39 93.89 93.39 93.89
9 -0.14 C.66 13.87 35.1C 59.6C 66.77 0.3422 0.0747 0.0233 0.9798 78.67 91.76 92.41 91.76 92.41
LJ -5.95 1.10 15.27 35.10 59.35 66.46 0.3519 0.0882 0.0279 0.9761 75.50 87.84 88.81 87.84 88.81
11 -. 4. 4.66 16.24 40.21 53.69 62.96 0.3882 0.0984 0.0315 0.9746 74.24 78.10 79.81 78.10 79.81

NC5R RWCORk TO/TO PO/PC EFF-AD EFF-P T02/TO1 PO2/P01 EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STG
kPRM LAM/SEC 3 2 1

10686. 183.50 1.1 78 1.7861 91.05 91.73 1.1978 0.9756 91.05 204.49
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APPENDIX C

TABLE XIX (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (p des. - act.

) = 
O

STATOR 2 (0-"des. - Oact. ) =--5o

U. S. CUSTOMARY UNITS

ROTOR 1

SL RUN NO 18. SPEED CODE 10 POINT NO 1SL EPSI-1 EPSI-2 V-1 V-2 V-I VM-2 V-Il V8-2 8-I 8-2 --1 M-2 U-I U-2 - -I V- V-2DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FTISEC FT/SEC FTISEC FTSEC
2I 6.674 18.610 le.4 1C47. 618.4 649.5 0.0 822.1 0.0 51.8 0.5715 0.9317 625.1 723.6 C.8126 0.5842 879.3 656.92 14.1?? 16.473 633.0 I01.8 E33.0 655.8 0.0 775.8 0.0 49.9 0.5855 0.8996 674.0 758.7 0.8559 0.5810 924.6 656.03 11.856 14.449 £41.6 89.8 647.6 662.? 0.0 735.2 0.0 48.1 0.6004 0.8736 722.C 793.6 0.8993 0.5872 969.9 665.2
4 5.161 8.968 685.6 905.6 6E5.6 643.7 0.0 637.0 0.0 44.8 0.6384 0.1909 859.6 898.7 1.0239 0.6069 1099.5 694.8
5 -2.466 2.742 726.5 732.7 716.5 556.6 0.0 535.9 0.0 43.9 0.6698 0.6652 1031.3 1038.7 1.1738 0.6458 1255.8 750.17 -2.466 -0.048 725.5 74.59 25.5 57.5 0.0 489.2 0.0 43.9 0.6789 0.6036 1113.9 1108.8 1.2440 0.6859 1329.3 800.97 -3.376 -1.558 728.7 724.0 728.7 553.1 0. 0 4671 0.0 40.2 0.6822 0.6219 1154.7 1143.8 1.2783 0.7508 1365.4 874.08 -4.542 -3.062 730.4 737 E 73C.4 586.5 U.0 447.2 0.0 37.3 0.6840 0.6352 1195.4 1178.8 1.3118 0.8075 1400.9 937.69 -6.o85 -1.115 721.E 76C.3 721.8 6118.4 0.0 442.3 0.0 35.5 0.6752 0.6525 1317.1 1283.8 1.4049 0.8962 1501.9 1044.210-10.144 -8.766 714.1 7(3.4 714.1 613.0 0.0 454.9 0.0 36.5 0.6673 0.6523 1357. 1318.8 1.4335 0.9052 1534.0 1059.411-11.406-0.191 704.6 171.37 14.6 550.7 0.0 481.8 0.0 41.1 0.6577 0.6184 1398.2 1353.8 1.4614 0.8717 1565.7 1031.4

SL INCS INCM DEV TURN RHOVM- RHVM-2 D-FAC /EGA-8 LOSS-P P02/1 EFF-P 2EFF-A 8-1 8B-2 Ve-I Ve8-2 PO/PODEGREE DEGDEGRDEGREE DEGREE TOTAL TOTAL POl TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET1 -1.30 3.31 19.31 53.73 40.37 52.20 0.4745-0.0394 -0.0086 1.8677 OZ.12 102.32 45.08 -8.65 -625.1 98.5 1.8677/ -1.25 3.04 18.10 41.C7 41.0C 53.96 C.4961-0.0433 -0.0100 1.8614 102.56 102.81 46.56 -1.50 -674.0 17.1 186143 -1.11 2.99 16.58 42.64 11.61 55.63 0.5055-0.0497 -0.0119 1.8593 103.19 103.49 47.89 5.05 -722.0 -58.4 1.85934 -0.21 1.26 12.50 29.12 43.1C 56.13 0.5278-0.0099 -0.0025 1.8131 100.74 LC.82 51.30 22.18 -859.6 -261.8 1.81315 0.s8 3.37 11.84 13.05 44.2C 49.53 0.5330 0.0800 0.0178 1.6958 91.75 91.13 55.20 42.11-1031.3 -502.8 1.69586 1.01 2.29 13.33 6.27 44.51 45.48 0.5149 0.1047 0.0210 1.6406 88.12 87.28 56.94 50.67-1113.9 -619.6 1.64067 1.18 .28 10.41 7.C5 44.61 50.29 0.4709 0.0564 0.0116 1.6778 93.40 52.92 57.76 50.72-1154.7 -676.7 1.67788 1.3 3.33 8.40 .34 44.67 53.98 0.4363 0.018 .4 0.0037 1.7083 97.85 9.70 58.59 51.25-1195.4-731.5 1.70839 2.26 3.68 6.83 71. 44.38 57.40 0.4085 0.0286 0.0060 1.7602 96.46 96.19 61.30 53.63-1317.1 -841.5 1.76021U 2.6 3.89 71.56 1.72 44.12 56.58 0.4158 0.0635 0.0133 1.7654 92.24 91.62 62.28 54.56-1357.7-864.0 1.765411 2.92 4.08 11.28 5.63 43.15 49.87 0.4534 0.1530 0.0302 1.7214 81.62 80.18 63.26 57.62-1398.2 -872.0 1.7214

O/TO P0/P EFF-AD EFF-P kCG1/a T02/TO1 P02/PO1 EFF-AD EFF-PINLFT INLET I NLET INLET LB /S EC ROTOR ROTOR
T I SOFT 2 21.1874 1.7541 94.90 95.27 42.13 1.1834 1.7541 94.50 95.27

STATOR1

RUN NO 18. SPEED CODE 10,t POINT NO ISL EPSI-1 EPSI-2 V-I V-2 vN-i VM-2 v-1 V8-2 8-1 8-2 M-1 M-2 PO/PO TO/TO PO/PO T02/DEGREE DEGREE FT/SEC FTISEC FT/SEC FTISEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOl1 18.4u5 15.2C4 1052.9 718.5 678.9 718.5 804.8 -2.4 501L -0o2 0.9371 0.6115 1.7443 1.1908 1.7443 1.1908
2 16.249 13.7C9 1025.3 721.9 685.8 721.8 762.2 14.3 48.2 1.1 0.9093 0.6152 1.7586 1.1888 1.7586 1.18883 14.23d 12.284 1002.5 71. 4 63.1 730.9 724.3 27.1 46.4 2.1 0.8866 0624 1.7713 1.181 1.7783 1.18714 8.924 8.258 925.1 72C. 675.6 720.8 632.0 11.6 43.1 0.;9 0.81 0.6157 1.774 1.1836 1.7744 1.1836
5 2.807 3.167 757.3 601.1 551.0 65L.0 535.3 -11.5 42.2 -1.0 0.6884 0.5536 1.6860 1.1782 1.6860 1.17826 -0.15 0.523 72.4 02.4 040.5 601.5 489.9 -31.4 42.2 -3.0 0.6262 0.5110 1.6285 1.1735 1.6285 1.17357 -1.592 -0.709 747.8 616.8 583.1 616. l 468.2 -29.9 38.8 -2.8 0.6440 0.5245 1.6412 1.1709 1.6412 1.1709S-2.844 -1.842 761.3 645.1 615.2 644.8 448.4 -18.5 36.1 -1.6 0.6574 0.5502 1.7 1.169 .6706 1.1697

v -5.930 -5.252 7E .5 688.3 649.3 688.3 444.7 3.6 34.5 0.3 0.6775 0.5861 1.7242 1.1828 1.7242 1.1828Lu -6.899 -6.453 792.3 6E.1 046.9 688.0 457.5 9.4 35.4 0.8 0.6793 0.5832 1.7262 1.1930 1.7262 1.1930II -. 58 -71.157 67. 658.C 0 e5.8 657.9 485.5 7.9 39.6 0.7 0.679 0.5521 1.617 12092 16917 1.2092

SL INCS INCM DEV TURN RHOVM-1 RHCM-2 D-FAC CPEGA-B L 0SS-P P02/ 2EFF-P IEFF-A SEF-P 2EFF-A 2EFF-PDEGREE OEG EE DECREE DEGREE TCTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 -2 .47 -. 36 12.14 50.27 54.33 67.20 0.4676 0.1528 0.0313 0.9339 78.17 90.22 90.94 90.22 90.94Z -2.64 -0.24 12.36 47.C7 56.CC 68.04 0.4444 0.1331 0.0282 0.9448 79.68 92.66 93.20 92.66 93.203 -3.13 -0.34 12.51 44.2E 57.62 69.40 0.4178 0.1084 0.0239 0.9566 82.04 95.47 95.80 95.47 95.804 -3.87 -0.15 10.20 42.21 58.15 68.84 0.3786 0.0565 0.0138 0.9801 88.49 96.93 97.16 96.93 97.16
5 -'3.34 1.71 8.30 3.E18 51.87 61. 0.3633 0.0103 0.0028 0.9974 97.14 90.23 90.90 90.23 90.90
6 -Z83 278 6.31 45.18 47.78 56.21 0.3815 0.0502 0.0144 0.9880 86.77 86.16 81.05 86.16 81.057 -6.03 -0.15 6.60 41.55 52.3C 57.15 0.3716 0.1031 0.0301 0.9747 72.55 88.93 89.66 88.93 89.668 -8.49 -2.35 7.7 37.36 55.3 60.79 0.3370 0.0942 0.0280 0.9762 71.63 92. 97 93.44 92.97 93.44S-10.15 -1.21 10.85 14.17 59.3E 64.99 0.3027 0.0782 0.0244 0.9793 71.94 92.10 92.67 92.10 92.6710 -9.59 -2.54 12.56 34.57 58.76 64.57 0.3121 0.0805 0.0255 0.9786 71.94 87.41 88.37 87.47 88.37

11 -. 2b 1.09 14.C00 3E.E 52.49 60.71 0.3410 0.0700 0.0224 0.9828 76.60 77.41 79.00 77.41 79.00

NCOR WCORR TOO PO/PC EFF-AD EFF-P T02/T0I P02/POt EFF-AD EFF-P
// INLET INLET INLET INLET INLET INLET STAGE TOT-STGRPH L8M/SEC 1 ' 2

10635. e185.50 l.le34 1.7144 90.73 91.39 1.1834 0.9774 90.73 229.63
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APPENDIX C

TABLE XIX (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (des - act

) = 
0

STATOR 2 (0ldes. - act
) 

=
- 5

0

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 18, SPEED CODE 10, POINT NO 3
SL EPSI-1 EPSI-2 V-I V-2 VM-1 VM-2 Ve-1 v6-2 6-1 B-2 M-1 M-2 U-1 U-2 M'-1 M'-I V'-1 V'-2

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.707 18.431 623.0 1036.0 623.0 622.6 0.0 828.0 0.0 53.1 0.5761 0.9189 624.7 723.2 0.8158 0.5600 882.3 631.4
2 14.254 16.152 637.6 999.9 637.6 623.1 0.0 782.0 0.0 51.5 0.5904 0.8826 673.6 758.2 0.8590 0.5504 927.5 623.5
3 11.981 14.010 651.9 977.4 651.9 632.7 0.0 744.9 0.0 49.7 0.6047 0.8601 721.6 793.2 0.9021 0.5584 972.5 634.6
4 5.996 8.283 687.0 896.1 687.0 619.8 0.0 647.1 0.0 46.3 0.6398 0.7805 859.1 898.2 1.0245 0.5826 1100.0 668.8
5 0.174 1.835 710.1 788.4 710.1 552.3 0.0 562.5 0.0 45.5 0.6632 0.6772 1030.7 1038.2 1.1690 0.6261 1251.7 728.9
6 -1.511 -0.964 715.0 732.1 715.0 511.6 0.0 523.6 0.0 45.7 0.6682 0.6252 1113.3 1108.1 1.2365 0.6634 1323.1 776.8
7 -2.406 -2.281 716.7 745.6 716.7 552.8 6.0 500.4 0.0 42.1 0.6699 0.6385 1154.1 1143.1 1.2699 0.7260 1358.5 847.8
8 -3.681 -3.576 717.1 756.5 717.1 584.1 0.0 480.9 0.0 39.5 0.6704 0.6491 1194.8 1178.1 1.3026 0.7804 1393.5 909.6
9 -8.322 -7.515 705.8 778.7 705.8 619.0 0.0 472.4 0.0 37.3 0.6589 0.6659 1316.4 1283.1 1.3943 0.8722 1493.7 1019.9

10-10.010 -8.908 697.3 780.4 697.3 612.6 0.0 483.5 0.0 38.2 0.6502 0.6645 1356.9 1318.1 1.4226 0.8816 1525.6 1035.3
11-11.379-10.279 687.4 753.0 687.4 552.1 0.0 512.1 0.0 42.7 0.6403 0.6342 1397.4 1353.1 1.4505 0.8473 1557.3 1006.0

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC OMEGA-8 LOSS-P P02/ KEFF-P EEFF-A B'-1 B'-2 V8'-1 VB'-2 PO/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -1.53 3.08 18.38 54.43 40.57 50.51 0.5068-0.0287 -0.0062 1.8682 101.54 101.69 44.86 -9.57 -624.7 104.8 1.8682
2 -1.47 2.83 17.42 48.54 41.20 51.67 0.5342-0.0203 -0.0047 1.8539 101.21 101.33 46.35 -2.19 -673.6 23.8 1.8539
3 -1.31 2.80 15.90 43.34 41.79 53.55 0.5406-0.0311 -0.0074 1.8591 101.99 102.18 47.70 4.37 -721.6 -48.2 1.8591
4 -0.27 3.20 12.39 29.16 43.15 54.49 0.5541 0.0014 0.0004 1.8185 99.85 99.85 51.23 22.07 -859.1 -251.2 1.8185
5 0.91 3.59 10.46 14.69 43.98 49.51 0.5543 0.0875 0.0199 1.7333 91.45 90.78 55.43 40.74-1030.7 -475.6 1.7333
6 1.36 3.64 11.46 8.49 44.15 46.20 0.5376 0.1153 0.0240 1.6905 87.81 86.90 57.29 48.80-1113.3 -584.5 1.6905
7 1.57 3.68 8.98 8.86 44.21 50.62 0.4940 0.0706 0.0149 1.7242 92.32 91.73 58.16 49.30-1154.1 -642.7 1.7242
8 1.80 3.75 7.18 8.98 44.23 54.13 0.4601 0.0356 0.0076 1.7534 96.01 95.70 59.02 50.04-1194.8 -697.3 1.7534
9 2.76 4.18 5.79 9.22 43.83 57.96 0.4280 0.0414 0.0089 1.808. 95.21 94.80 61.80 52.59-1316.4 -810.6 1.8087
10 3.14 4.43 6.65 9.16 43.53 57.03 0.4349 0.0757 0.0162 1.8120 91.27 90.53 62.82 53.65-1356.9 -834.6 1.8120
11 3.47 4.62 10.28 7.19 43.17 50.43 0.4738 0.1646 0.0334 1.7714 81.32 79.78 63.81 56.62-1397.4 -841.0 1.7714

TO/TO PO/PO EFF-AD EFF-P WC1/A1 T02/T01 PO2/P01 EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% t SOFT K K
1.1919 1.7853 93.76 94.24 41.86 1.1919 ;1.7853 93.76 94.24

STATOR 1

RUN NO 18, SPEED CODE 10, POINT NO 3SL EPSI-I EPSI-2 V-1 V-2 VM-1 VM-2 vs-1 v-2 8-1 B-2 M8-1 -2 PO/PO TO/TO PC/PO TO2/DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO1
1 18.264 14.995 1040.7 667.5 652.7 667.4 810.6 -12.7 51.4 -1.1 0.9238 0.5649 1.7497 1.1921 1.7497 1.1921
2 16.010 13.324 1008.7 670.6 653.8 670.5 768.1 8.6 49.7 0.7 0.8916 0.5682 1.7618 1.1902 1.7618 1.1902
* 13.928 11.741 989.4 681.4 663.7 681.0 733.8 23.8 48.0 2.0 0.8723 0.5781 1.7809 1.1895 1.7809 1.1895
4 8.526 7.291 914.3 675.2 651.2 675.2 641.9 2.2 44.6 0.2 0.7984 0.5733 1.7809 1.1865 1.7809 1.1865
5 2.224 1.593 810.3 632.6 584.1 632.4 561.6 -13.8 43.9 -1.2 0.6978 0.5348 1.7219 1.1873 1.7219 1.1873
6 -0.852 -1.239 755.3 591.8 544.0 591.1 524.1 -29.2 43.9 -2.8 0.6467 0.4989 1.6732 1.1857 1.6732 1.1857
7 -2.176 -2.484 768.4 611.9 582.3 611.5 501.3 -22.6 40.7 -2.1 0.6597 0.5173 1.6919 1.1831 1.6919 1.1831
8 -3.256 -3.511 779.2 638.2 612.0 638.1 482.3 -13.3 38.3 -1.2 0.6703 0.5411 1.7192 1.1817 1.7192 1.18179 -5.968 -6.358 803.4 683.7 647.8 683.7 475.2 1.9 36.3 0.2 0.6891 0.5789 1.7716 1.1947 1.7716 1.1947
10 -6.829 -7.247 806.8 686.1 643.6 686.1 486.5 5.1 37.2 0.4 0.6891 0.5785 1.7742 1.2043 1.7742 1.2043
11 -7.849 -8.182 782.1 659.8 587.7 659.8 516.1 2.2 41.4 0.2 0.6608 0.5506 1.7409 1.2222 1.7409 1.2222

SL INCS INCM DEV TURN RHOVM-1 RHCVM-2 D-FAC OMEGA-B LOSS-P PO2/ TEFF-P KEFF-A KEFF-P KEFF-A KEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 -1.18 0.93 11.25 52.45 52.75 64.17 0.5135 0.1496 0.0306 0.9366 80.40 90.17 90.90 90.17 90.902 -1.10 1.30 11.96 49.Cl 53.84 64.91 0.4888 0.1233 0.0262 0.9503 82.78 92.28 92.86 92.28 92.86

3 -1.56 1.23 12.39 45.98 55.66 66.32 0.4638 0.1073 0.0237 0.9581 84.00 94.52 94.93 94.52 94.93
4 -2.40 1.32 9.46 44.41 56.54 66.10 0.4278 0.0577 0.0141 0.Q802 89.73 96.08 96.37 96.08 96.37
5 -1.65 3.40 8.06 45.10 51.69 61.03 0.4093 0.0183 0.0050 0.9951 95.83 89.63 90.38 89.63 90.386 -1.09 4.53 6.53 46.7t 48.50 56.49 0.4265 0.0526 0.0150 0.9870 88.16 85.27 86.27 85.27 86.27-4.06 1.82 7.27 42.86 52.66 58.70 0.4041 0.0852 0.0249 0.9783 80.13 88.47 89.27 88.47 89.27
8 -6.33 -0.18 8.23 39.47 56.00 61.57 0.3711 0.0816 0.0242 0.9787 78.94 92.10 92.67 92.10 92.67
9 -8.29 -1.41 10.71 36.16 59.80 65.93 0.3346 0.0755 0.0236 0.9795 76.87 91.12 91.79 91.12 91.79IC -7.78 -0.73 12.20 36.74 59.04 65.73 0.3404 0.0770 0.0244 0.9790 76.45 87.08 88.06 87.08 88.0611 -4.23 2.92 13.51 41.20 52.83 62.03 0.3691 0.0679 0.0218 0.9828 79.73 77.17 78.85 77.17 78.85

NCORR WCORR TO/TO PU/PO EFF-AD EFF-P TO2/TOI P02/POI EFF-AD EFF-PINLET INLET INLET INLET INLET INLET STAGE TOT-STG
RPM LBM/SEC K g % K
10629. 184.30 1.1919 1.7459 89.86 90.60 1.1919 0.9779 89.86 216.02
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APPENDIX C

TABLE XIX (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA

DESIGN SPEED
STATOR 1 ('des. - act.

) 
= 00

STATOR 2 (des. - act.
) 

= -5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 18, SPEED CODE 10, POINT NO 2
SL EPSI-I EPSI-2 V-1 V-2 VM-1 VM-2 Ve-I VP-2 e-1 e-2 M-I M-2 U-1 U-2 M'-i '-I V'-I V-2

DEGREE DECREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.798 18.422 604.4 1023.2 604.4 578.1 0.0 844.3 0.0 55.6 0.5578 0.9038 626.6 725.4 0.8034 0.5213 870.6 590.2
2 14.444 16.150 617.8 982.2 617.8 576.2 0.0 795.4 0.0 54.1 0.5709 0.8631 675.7 760.5 0.8461 0.5073 915.5 577.3
3 12.295 14.029 631.0 950.6 631.0 583.5 0.0 760.6 0.0 52.5 0.5839 0.8394 723.8 795.6 0.8886 0.5118 960.2 584.5
4 6.619 E.359 664.1 866.5 664.1 584.6 0.0 666.4 0.0 48.8 0.6168 0.7690 P61.7 900.9 1.0105 0.5464 1087.9 629.95 0.869 1.996 687.3 804.8 687.3 534.4 0.0 601.7 0.0 48.4 0.6401 0.6883 1033.8 1041.3 1.1563 0.5918 1241.4 692.06 -0.975 -0.803 692.1 761.9 692.1 502.5 0.0 572.7 0.0 48.7 0.6450 0.6476 1116.6 1111.5 1.2243 0.6262 1313.7 736.8
7 -1.964 -2.124 693.5 767.1 693.5 530.8 0.0 553.8 0.0 46.2 0.6465 0.6525 1157.5 1146.5 1.2578 0.6768 1349.4 795.78 -3.259 -3.418 694.0 772.E 694.0 554.9 O.C 537.9 0.0 44.1 0.6470 0.6577 1198.4 1181.7 1.2909 0.7233 1384.8 850.0
9 -7.625 -7.350 684.9 785.1 684.9 565.9 0.0 522.6 0.0 41.7 0.6378 0.6655 1320.3 1286.9 1.3850 0.8164 1487.4 963.1

10 -9.522 -8.744 677.7 795.5 677.7 589.8 0.0 533.7 0.0 42.1 0.6305 0.6719 1361.0 1322.1 1.4145 0.0316 1520.4 984.6
11-11.045-10.174 668.f 790.4 668.6 550.9 0.0 566.7 0.0 45.7 0.6214 0.6613 1401.6 1357.1 1.4432 0.8061 1552.9 963.5

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC OMEGA-8 LOSS-P PO02/ %EFF-P TEFF-A B8-1 8'-2 V8'-1 V8'-2 P0/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -0.56 4.05 16.31 57.47 39.75 47.57 0.5514-0.0086 -0.0019 1.8796 100.44 100.49 45.82 -11.64 -626.6 118.9 1.8796
2 -0.46 3.84 16.14 50.83 40.35 48.51 0.5813 0.OC17 0.0004 1.8600 99.90 99.91 47.36 -3.46 -675.7 34.8 1.8600
3 -0.26 3.85 14.97 45.31 40.92 50.16 0.5898-0.0068 -0.0016 1.8664 100.42 100.47 48.75 3.44 -723.8 -35.0 1.8664
4 0.79 4.26 12.19 30.42 42.28 52.56 0.5882-0.0009 -0.0002 1.8540 100.06 100.08 52.29 21.88 -861.7 -234.5 1.8540
5 1.86 4.54 9.17 16.94 43.16 49.30 0.5886 0.0778 0.0180 1.8167 93.06 92.47 56.38 39.44-1033.8 -439.5 1.8167
6 2.27 4.55 9.65 11.22 43.34 46.77 0.5753 0.1084 0.0234 1.7927 89.68 88.82 58.21 46.99-1116.6 -538.8 1.79277 2.46 4.58 7.83 10.92 43.39 49.99 0.5412 0.0813 0.0176 1.8185 92.08 91.40 59.06 48.15-1157.5 -592.7 1.8185
E 2.69 4.64 6.37 10.68 43.41 52.81 0.5126 0.0589 0.0128 1.8436 94.11 93.60 59.90 49.22-1198.4 -643.8 1.8436
9 3.51 4.93 5.67 10.09 43.08 56.61 0.4747 0.0600 0.0130 1.8988 93.71 93.13 62.56 52.47-1320.3 -764.4 1.898810 3.83 5.12 6.11 10.40 42.80 56.89 0.4774 0.0838 0.0182 1.9199 91.26 90.43 63.51 53.11-1361.0 -788.3 1.9199

11 4.14 5.29 8.68 9.46 42.45 52.41 0.5120 0.1572 0.0332 1.9125 83.94 82.44 64.47 55.02-1401.6 -790.4 1.9125

TC/TC PC/PO EFF-AD EFF-P WCI/A1 TO2/TI1 PO2/POI EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% % SOFT T I
1.2073 1.8593 93.43 93.96 41.06 1.207? '1.8593 93.43 93.96

STATOR 1

PUN NO 18, SPEED CODE 10, POINT NO 25L EFSI- EPI-2 V-i V-2 VM-i VM-2 V8-1 V8-2 P-I 8-2 M-1 M-2 PD/PO TO/TO PO/PO T02/DEGREE DEGREE FT/SEC PT/SEC FT/SEC FT/SEC PT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO1
1 18.257 14.938 1024.1 5E8.9 604.7 588.1 826.5 -28.3 54.0 -2.7 0.9047 0.4939 1.7646 1.1965 1.7646 1.1965
2 16.004 13.221 987.1 593.1 603.3 593.1 781.3 -6.0 52.5 -0.6 0.8680 0.4982 1.7758 1.1940 1.7758 1.1940
3 13.912 11.597 966.7 607.5 610.8 607.4 749.2 12.3 50.9 1.2 0.8474 0.5109 1.7958 1.1941 1.7958 1.1941
4 8.507 7.119 900.9 612.2 612.2 612.2 660.9 -1.7 47.2 -0.2 0.7830 0.5154 1.8089 1.1926 1.8089 1.19265 2.473 1.519 823.5 589.1 563.3 589.1 600.6 -9.0 46.8 -0.9 0.7058 0.4932 1.7818 1.2010 1.7818 1.2010
6 -0.507 -1.197 762.5 565.0 532.7 564.7 573.2 -17.4 47.1 -1.8 0.6666 0.4714 1.7565 1.2042 1.7565 1.20427 -1.881 -2.383 788.0 593.0 559.4 593.0 554.0 -5.6 44.8 -0.5 0.6718 0.4961 1.7853 1.2037 1.7853 1.20378 -3.073 -3.419 794.1 616.3 582.7 616.3 539.5 3.0 42.8 0.3 0.6774 0.5165 1.8110 1.2039 1.8110 1.2039
9 -6.078 -6.324 809.2 656.3 615.3 656.1 525.7 17.9 40.6 1.6 0.6879 0.5492 1.8605 1.2157 1.8605 1.215710 -6.985 -7.228 820.9 666.4 620.6 666.1 '537.3 20.3 41.0 1.7 0.6954 0.5555 1.8730 1.2262 1.8730 1.226211 -8.020 -8.174 818.2 649.5 586.0 649.3 571.0 13.5 44.& 1.2 0.6867 0.5359 1.8507 1.2466 1.8507 1.2466

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC OMEGA-B LOSS-P P02/ ZEFF-P SEFF-A SEFF-P %EFF-A IEFF-PDEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 1.46 3.57 9.60 56.7' 49.73 58.8R 0.5890 0.1489 0.0304 0.9386 82.56 09.59 90.37 89.59 90.372 1.62 4.02 10.66 53.04 50.60 59.76 0.5624 0.1165 0.0247 0.-548 85.56 91.82 92.44 91.82 92.443 1.38 4.16 11.54 49.75 52.20 61.50 0.5344 0.1009 0.0223 0.9622 86.70 93.73 94.21 93.73 94.214 0.20 3.92 9.12 47.36 54.51 62.39 0.4966 0.0731 0.0178 0.9757 88.86 95.74 96.07 95.74 96.075 1.32 6.37 8.44 47.70 51.39 59.35 0.4857 0.0680 0.0186 0.9808 88.11 89.21 90.04 89.21 90.04f 2.07 7.69 7.59 -8.86 49.02 56.50 0.4935 0.0779 0.0223 0.9800 85.88 85.45 86.53 85.45 86.537 -0.02 5.86 8.15 45.32 52.07 59.64 0.4556 0.0720 0.0210 0.9812 85.70 88.36 89.25 88.36 89.25E -1.78 4.37 9.71 42.54 54.79 62.26 0.4253 0.0681 0.0202 0.9820 85.28 90.63 91.36 90.63 91.369 -4.03 2.84 12.12 39.02 58.62 66.32 0.3865 0.0747 0.0233 0.9797 81.40 89.89 90.71 89.89 90.7110 -3.97 3.08 13.52 39.22 58.99 66.98 0.3897 0.0884 0.0280 0.9756 77.99 86.71 87.81 86.71 87.8111 -1.26 5.89 14.01 43.18 54.89 64.11 0.4270 0.1195 0.0383 0.9677 72.35 77.86 79.67 77.86 79.67

NORR WCORR TO/TO PG/PC EFF-AD EFF-P TO2/TO1 PO2/Po1 EFF-AD EFF-PINLET INLET INLET INLET INLET INLET STAGE TOT-STG
RPM LEM/SEC S % T 7
10661. 180.80 1.2073 1.8113 89.15 90.00 1.2073 0.9742 89.15 194.82
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APPENDIX C

TABLE XIX (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA

DESIGN SPEED
STATOR 1 (des. - act.

) 
= 

O

STATOR 2 (* des. -- act.
) 

= -5

U. S. CUSTOMARY UNITS

ROTOR 1

PJN NO 18, SPEED CODE 10, POINT NO 4
SL EPSI-I FPSI-7 V- - V-1 V-2 V-i M. _J lrZ_. A_-l_ _B- -L__-- __ - ___M-T V*-1 V*-2

DEGREE DEGREE FT/SEC FT/S FT/SEC FT/SEC FT/SEC FT/SEC FT/ISEC DEGREE DEGREE FTISEC FTISEC FT/SEC FT/SEC
1 16.767 18.421 590.3 997.5 590.3 559.6 0.0 825.7 0.0 55.9 0.5439 0.8796 624.6 723.1 0.7920 0.5017 859.4 568.9
2 14.386 16.153 603.2 957.7 6 !.2 5 f1 0.D ~9 .. 0.0 54.2 .5566L0.8406_ 673.6 758.2 0.3439 0.419 904.2 560.4
3 12.217 14.037 615.8 933.8 615.8 562.1 0.0 745.6 0.0 53.0 0.5690 0.8164 721.6 793.1 0.8765 0.4932 948.6 564.1
4 6.612 8.373 647.1 866.7 647.1 560.9 0.0 660.7 0.0 49.7 0.5999 0.7506 859.1 898.2 0.9971 0.5275 1075.5 609.1
5 0.933 2.011 668.8 797.6 668.8 _ 20.3 .. 69. 6 .6.0.0 49.3 0.6216 0.6815 1030.6 1018.1 1.1419 0.5786 1778.6 677-2
6 -0.891 -0.769 673.3 758.5 673.3 485.2 0.0 583.0 0.0 50.2 0.6260 0.6435 1113.2 1108.0 1.2097 0.6065 1301.0 714.9
7 -1.862 -2.081 674.7 761.4 674.7 512.9 0.0 562.7 0.0 47.6 0.6275 0.6465 1154.0 1143.0 1.2432 0.6575 1336.7 774.5
R -3.195 -3.371 679.3 764.4 675.3 538.3 0.0 52.L6 0__0 45.20621_0.64

9 5  
1194. 7 1178.0 1.~2176 07077 1372.3 832.R

9 -7.712 -7.333 666.9 775.1 666.9 567.7 0.0 527.7 0.0 42.8 0.6197 0.6559 1316.3 1283.0 1.3711 0.7995 1475.6 944.9
10 -9.393 -8.732 660.1 786.5 660.1 570.3 0.0 541.6 0.0 43.4 0.6129 0.6629 1356.8 1318.0 1.4009 0.8119 1508.9 963.3
11 .4&-D.9 10.165 651.5 786.3 651.5 54S.&9.fL 569.5 0.Q .46.3 0.6041 0.65.71A -1397-3 1112. 1A430a0.a66 141-7 92-7

91 .IMCS I Nr OEM T R O RUnU-1 RAvM-7 n-Fc nmrrFCA--R li _p P9 FFL-P EFE-A R-1 R- A.-I -7 PfPon
DEGREE DEGREE DGRREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 0.03 4.63 17.55 56.81 39.10 47.05 0.5652-0.0509 -0.0110 1.8773 102.60 102.85 46.41 -10.40 -624.6 102.5 1.8773
a 13 4.4 3 17-.9 49- 86 399 A...1&0l.5898-0. 10.-0.0094- .185sa94102..31- .Z.54A1. .92...3.h 8.1. 1.a5Q

3 0.3 4.44 16.37 44.51 40.26 49.22 0.6024-0.0368 -0.0088 1.8628 102.24 102.46 49.34 4.84-721.6 -47.5 1.8628
4 1.42 4.89 13.28 29.96 41.59 51.20 0.6013-0.0176 -0.0043 1.8558 101.30 101.43 52.92 22.97 -859.1 -237.5 1.8558
S p.90 4I e 17- 41.4803 an.74 171n n.t I9 n nDO1416t74 94 21 1 1- g7oo1 39 O-Alnfa - 1- 04

6 2.90 5.18 9.91 11.58 42.63 45.79 0.5903 0.1017 0.3219 1.8178 90.60 89.80 58.83 47.25-1113.2 -525.0 1.8178
I 3.09 5.19 8.21 11.15 42.69 48.97 0.5548 0.0751 0.0161 1.8411 92.89 97.27 59.67 48.52-1154.0 -580.3 1.8411
,8 3.8 9 .74 R4A- 8 I9 101 - 4 71 49R .A.5Z1-0..86. .0.140 a 1-A.8414 AAA - 9525. 74-10 _6 SOT L-641 M
9 4.09 5.47 6.21 10.09 42.39 55.64 0.4839 0.0531 0.0113 1.9172 94.54 94.04 63.10 53.01-1316.3 -755.3 1.9172

10 4.35 5.64 6.62 10.41 42.12 55.77 0.4891 0.0808 0.0173 1.9401 91.76 90.97 64.03 53.62-1356.8 -776.4 1.9401
1 A TO. 11*7 0 rA A1 77 57 AT 11 nfl 01417 n.0n.9R I al9420 ~7 RA 7 AA 7 q 71%-12071 2 -713 2 A I -7ln

Tnlrn OnTon F1--an F-E~E- C1L1. .02/TOL- P-O2ROL - EEAf--D -EE=P----

INLET INLET INLET INLET LBM/SEC ROTOR ROTOR
S 2 SOFT T 2

I_ ntl I_ r74 , ----- -. ..102--L . 72- 4 A3-9- _22.--_---_

STATOR 1

RUN '': 18, 3'FO > Cj0E 10, POIN T NO 4

IL..E rSlP. SL-2 V-1 V-2 VM-I VM-2 VO-1 . V9-2 8-1 8-2 - 1 4-9_ '/On TT/Tn P 0/P TO2/
DEGREE DEGREE FT/SEC FT/SEC FT/SFC FT/SFC FT/SEC FT/SEC DEGPEF OEGEE TNLET INLET STAGE o01

1 18.291 15.009 997.2 564.8 584.0 564.1 808.3 -28.2 54.4 -2.8 0.8793 0.4739 1.7673 1.1916 1.7673 1.1916
2 16.083 13.,59 961.3 566.8 584.6 566.7 763.1 -7.4 52.7 -0.7 0.8441 0.4762 1.7762 1.1890 1.7762 1.1890
3 14.031 11.780 940.3 579.3 587.1 579.3 734.5 6.1 51.5 0.6 0.8229 0.4870 1.7938 1.1897 1.7938 1.1I97
4 8.638 7.336 879.5 587.4 586.7 587.3 655.3 -6.9 48.2 -0.7 0.7630 0.4940 1.811R 1.1903 1.8118 1.1903
5 2.615 1.658 815.0 569.8 547.7 569.3 603.5 -23.6 47.8 -2.4 0.6978 0.4763 1.7946 1.7011 1.7946 1.2011
6 -0.386 -1.118 777.9 555.8 514.5 555.7 583.5 -9.9 48.6 -1.0 0.6614 0.4629 1.7834 1.2071 1.7804 1.2071
7 -1.790 -2.347 781.2 577.6 540.7 577.6 563.8 2.1 46.2 0.2 0.6647 0.4820 1.8029 1.2063 1.8029 1.2063
8 -3.006 -3.413 784.7 598.9 565.2 598.8 544.3 10.4 43.9 1.0 0.6683 0.5009 1.8266 1.2050 1.8266 1.2050
9 -6.069 -6.358 798.3 638.9 596.2 638.5 533.9 19.8 41.8 1.8 0.6773 0.5334 1.8753 1.2171 1.8753 1.2171

10 -7.011 -7.268 810.9 651.8 600.2 651.4 545.2 25.0 42.3 2.2 0.6894 0.5421 1.8907 1.2287 1.8907 1.2287
11 -8.052 -8.201_ 812.8 641.9 575.6 641.4 573.9 25.7 45.0 2.3 0.6816 0.5292 1.8773 1.2470 1.8773 1.2470

SI. -INCS INCM DEV TURN PHOVM-1 EHOVM-2 D-FAC CMEGA-B LOSS-P P02/ TEFF-P TEFF-A TEFF-P TEFF-A TEFF-P
DEGREE. DEGREE DEGREE DEGREE TTAL TOTAL POE STATC-ST TO3-INLET TOT-INLET TOT-STO TOT-STG

1 1.81 3.92 9.49 57.20 49.11 57.32 0.5937 0.1485 0.0303 0.9412 82.66 92.15 92.74 92.15 92.74
2 1.85 4.26 10.49 53.44 50.11 57.95 0.5749 0.1201 0.0255 0.9551 85.24 94.32 94.75 94.32 94.75
S 1.94 4.73 10.99 50.87 51.17 59.48 0.5498 0.1029 0.0227 0.9630 86.62 95.73 96.05 95.73 96.05
4 1.18 4.90 8.60 48.85 53.11 60.69 0.5131 0.0743 0.0181 0.9762 88.91 97.19 97.41 97.19 97.41
• 2.26 7.31 6.94_ 50.14 50.79 58.22 0.5104 0.0845 0.0231 0.9765 85.91 90.35 91.09 90.35 91.09
6 3.57 9.19 8.34 49.61 48.04 56.43 0.5038 0.0814 0.)233 0.979? 85.56 86.44 87.47 86.44 87.47
7 1.41 7.29 9.59 46.01 51.06 58.93 0.4710 0.0804 0.0235 0.9794 R4.61 08.82 89.69 88.92 89.69
8 -0.65 5.49 10.42 42.96 53.96 61.41 0.4396 0.0762 0.0226 0.9803 84.24 91.52 92.20 91.52 92.20
S:2.87 4.01 12.33 39.97 57.67 65.52 0.4011 0.0823 0.0257 0.9782 80.36 90.57 91.35 90.57 91.35
0O -2.60 4.45 13.98 40.13 57.89 66.45 0.4011 0.0937 0.0296 0.9747 77.36 87.18 88.25 87.18 88.25

111-0.59 6.56 15.62 42.73 54.89 64.43 0.4289 0.1247 0.0399 0.9667 71.59 79.72 81.41 79.72 81.41

NCOPR WCORP TD/Tn P0/PO EFF-AD EFF-P T02/T01 PO2/P01 EFF-A
"  

EF-P
INLET INLET INLET INLET INLET INLET STAGE TOT--STr,

RPN LBM/SEC % T .
10628. 177.90 1.2012 1.8240 90.33 91.10 1.2072 0.9732 90.33 189.86
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ROTOR 2

'I; 1 8, SPEEd CrDE 10, POI 'T NO 4
SL EPS I-1 EPSI-2 V-I V-2 VM-I VM-2 Vo-1 V9-2 8- 8-2 M-1 -2 U-1 Ii-2 -1 M'-I V'-1 V-2

DEGREE DEGREE FT/SEC FT/SEC FT/ISEC FT/SEC FT/SEC FT/ISEC DEGREE OEGRFE FT/SEC FT/SEC FT/SEC FT/SEC
1 11.661 11.059 604.1 1101.1 603.4 620.5 -27.4 909.6 -2.6 55.6 0.5084 0.8835 828.7 869.2 0.8816 0.4973 1047.5 621.9
2 10.909 9.783 612.8 1084.4 612.8 609.5 -7.5 896.8 -0.1 55.7 0.5158 0.8670 852.2 887.4 0.8902 0.4874 1055.7 609.6
3 10.004 8.588 631.5 1065.4 631.5 623.1 5.7 364.2 0.5 54.1 0.5332 0.8521 876.3 )06.3 0.9082 0.4995 1075.5 624.5
4 6.551 5.301 659.3 991.6 659.3 645.4 -6.7 752.8 -0.6 49.4 0.5580 0.7899 951.3 166.6 0.9842 0.5416 1162.9 679.9
5 1.026 0.966 656.7 879.7 656.3 603.6 -23.5 640.0 -2.1 46.7 0.5530 0.698 1054.7 1054.0 1.0629 0.5755 1262.2 731.9
6 -1.746 -1.233 645.4 838.1 645.3 570.3 -9.9 614.1 -0.9 47.1 0.5415 3.6556 1107.3 1100.5 1.0825 0.5863 1290.2 749.5
1 -3.018 -2.311 663.6 835.8 663.6 569.2 2.2 612.0 0.2 47.0 0.5579 0.6540 1133.9 1124.5 1.1030 0.5993 1312.0 765.9
8 -4.135 -3.334 681.2 841.1 681.1 574.5 10.5 614.3 0.9 46.9 0.5739 0.6531 1160.7 1149.0 1.1263 0.6141 1336.7 784.8
9 -6.907 -6.320 715.9 856.6 715.6 589.2 20.0 621.7 1.6 46.4 0.6021 0.6649 1242.0 1225.1 1.1910 0.6546 1416.2 843.4

10 -7.685 -7.321 728.1 860.9 727.7 600.7 25.3 616.6 2.1 45.6 0.6100 0.6055 1269.3 1251.2 1.2074 0.6755 1441.2 873.8
11 -8.507 -8.467 720.3 845.2 719.8 601.6 26.0 593.8 2.1 44.5 0.5982 0.6493 1296.7 1277.7 1.2129 0.6997 1460.4 913.9

S1.1 INCS INCM DEV TURN RHOVM-1 RHOVM-2 O-FAC COMEGA-B LOSS-P P02/ TEFF-P PEFF-A 8'- B-2 VR'-1 V'-2 POI/PO
DEGREE DEGREE DEGPEE DFGRE TLAL TFIAL P-31 TjT TrIT EGE D7GREE FT/SEC FT/SEC INLET

1 5.28 9.60 16.69 58.47 60.34 71.57 0.6146 0.2940 '0.0669 1.7760 82.72 11.27 54.76 -3.71 -856.2 40.4 3.1387
2 4.56 9.01 12.94 55.40 61.46 71.62 0.6267 3.2747 0.0642 1.1757 83.4 82.10 54.51 -0.88 -859.6 9.4 3.1527

3 3.73 8.31 11.39 50.22 63.40 74.62 0.6131 0.2383 0.0569 1.7649 84.94 83.69 54.08 3.86 -870.6 -42.2 3.1623
4. 3177 8.57 8.77 37.20 65.98 80.63 0.5829 0.1858 0.0454 1.7240 86.11 85.01 55.53 18.33 -958.J -213.8 3.1229
5 5.20 9.78 6.23 24.22 64.65 76.93 0.5685 0.1730 0.0405 1.6623 84.64 83.51 58.67 34.45-1078.2 -414.0 2.9837
6 5.60 9.94 4.22 19.54 63.12 72.99 .0.5620 0.1614 0.7364 1.6480 84.37 83.88 59.97 40.43-1117.2 -486.4 2.9342
7 4.71 8.79 2.69 17.64 65.23 73.33 0.5573 0.1702 0.0386 1.63468 3.67 82.5l 59.59 41.95-1131.7 -512.4 2.9476
8 3.95 7.76 0.56 16.45 67.31 74.42 0.5538 0.1833 0.0421 1.6285 82.06 83.79 59.33 42.88-1150.2 -534.7 2.9744
9 2.76 5.44 -1.53 14.01 70.79 76.31 0.5513 0.2206 0.0539 1.6211 77.59 76.03 59.57 45.56-1222.0 -603.4 3.0389

LO. 2.38 4.56 -0.24 13.15 71.56 77.59 0.5411 0.2159 0.0540 1.6177 77.62 76.06 59.58 46.43-1244.0 -634.5 3.0570
11 2.85 4.55 2.89 11.82 69.73 77.11 0.5216 0.1893 0.0474 1.6141 79.17 7P.37 60.37 48.54-1270.7 -684.0 3.0315

T / T P0/PC EFF-AD EFF-P WC/I 1 TO2/T01 00/P01l EFF-AD EFF-"
INLET INLET INLET INLET LBPISEC ROTOP ROTnP

T * SOFT %
1.4386 3.0426 84.94 87.07 38.32 1.1917 1.6681 81.50 82.78

STATOR 2

PUN NO 18. SPEED CODE 10. POINT NO 4
SL t I1-1 iP'1-2 V-1 V-2 - V"-1 VM-2 Ve-1 V8-2 8-1 8-2 M-1 M-2 PO/PO TO/TO PO/PO 112/

OE0EE OEGPEE FT/SEC FT/SFC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOI
L 8.482 0.794 1120.1 628.6 666.1 616.1 900.6 124.3 53.8 11.4 0.8981 0.4786 2.9978 1.4511 1.6963 1.2178
2 7.279 0.667 1102.8 639.9 652.6 629.2 889.1 116.5 53.9 10.5 0.8841 0.4885 3.0218 1,44A3 ... 10 l_._1
3 6.13) 0.467 1083.5 658.3 662.1 648.5 857.6 113.2 52.5 9.9 0.8687 0.5045 3.0583 1.4394 1.7093 1.2101
4 3.374 -0.248 1009.5 662.1 676.2 653.3 749.6 107.8 48.0 9.4 0.8059 0.5103 3.0776 1.4250 1.6994 1.1972
5 U.81 -0.785 898.7 594.1 631.6 587.3 639.4 89.5 45.3 8.7 0.7082 0.4558 2.9728 1,4231 _1.SLA...LSJ
6 -0.36o -0.823 858.6 556.7 599.7 551.3 614.4 77.5 45.7 8.0 0.6731 0.4257 2.9191 1.4260 1.6379 1.1821
7 -1.01U -0.807 856.9 553.5 599.0 548.5 612.8 74.2 45.6 7.7 0.6719 0.4232 2.9140 1.4255 1.6226 1.1813
8 -1.720 -0.793 863.2 567.3 605.0 562.3 615.7 74.8 45.5 7.6 0.6769 0.4341 Z.92114 1.4260- 1.6093 1.1831
9 -4.122 -1.024 884.9 620.5 626.5 612.8 624.9 97.0 44.9 9.0 0.6888 0.4722 2.9935 1.4509 1.5981 1.1927
13 -5.024 -1.138 892.7 634.1 642.0 624.7 620.3 109.2 44.1 9.9 0.6924 0.4809 3.0059 1.4634 1.5910 1.1921
11 -5.900 -1.154 882.7 610.9 649.3 601.2 597.9 108.6 42.7 10.2 0.6805 0.4603 2.96z7 1.4 -_7.. 5176. 1.15

S.. IN.... INCH DEV TURN. RHOVM-1 R
t

OVM-2 D-FAC CMEGA-B LOSS-P P02/ IEF--P - .EF - ___ EFF-P NEFF-A PFIp-P
dEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

I 0.21 1.87 18.20 42.38 75.79 87.03 0.5947 0.1100 0.0244 0.9551 87.32 81.30 83.91 74.28 76.10
2 1.49 3.51 16.73 43.44 75.69 89.47 0.5807 0.1024. 0.0232 0.9591 87.76 82.89.- .5.2.. B 7. . 77.21
3 0.83 3.33 15.75 42.58 78.32 93.06 0.5546 0.0832 0.0192 0.9675 89.53 85.27 87.36 78.23 79.80
4 -2.56 1.30 14.69 38.63 83.52 95.03 0.5047 0.0440 0.0108 0.9846 93.64 88.73 90.35 82.37 63.63
5....4.3 8 -- 0.93 . 1396._ 36.67..79.68 84.69 0.5075 0.0227. 0.1060. 0.9934 .96 5_ 85.4 87.80 82.60 81.T
6 -3.74 2.05 13.21 37.67 75.95 78.94 0.5282 0.0269 0.0074 0.9929 95.75 83.70 85.93 82.54 83.70
7 -3.6Z 2.38 12.86 37.92 76.32 78.52 0.5302 0.0370 0.0103 0.9904 94.23 83.64 85.87 81.20 82.43
8 -3.58 2.62 12.67 37.90 77.47 80.59 0.5199 0.0466 0.0131 0.9877 92,.64 .B tA - 7L6_ 80.5
9 -3.85 2.85 14.15 35.97 79.93 86.70 0.4740 0.0527 0.0153 0.9857 90.79 81.23 83.84 13.79 75.45

10 -5.38 1.49 15.67 34.18 81.54 87.63 0.4602 0.0604 0.0176 0.9835 89.25 79.36 82.24 73.24 74.92
_.1_._-7.99 .-. 0.90_ 1 7

.16. 32.52 81.65. 83.11 0.*.4741.00850. 0.0250 .0-97_4 L 4 6. 5.8a _ 79.20 716.0 71.98

NCIRR WCORR TO/TO PO/PO EFF-AD EFF-P T02/TO1 PO2/POl EFF-AD EFF-P
I1LET INLET INLET INLET INLET INLET. . AGE_. ~SI _...

9PM LB/SEC 2 x 2 2
10628. 177.90 1.4386 2.9921 83.46 85.76 1.1917 0.9834 78.64 191.41
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APPENDIX C

TABLE XX (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (0*des - act

) = O

2 al. " act.

STATOR 2 ( -es ac )=10

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 22, SPEED CODE 10. POINT NO 3
SL EPS I-1 EPSI-2 V-1 V-2 5M-1 VM-2 Ve-I V-2 B--2 8-1 8-2 M-1 n-2 U-I U-2 N'-1 M'-I V'-I V*-2

DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.736 18.601 593.2 102C.2 553.2 5E5.9 0.0 835.2 0.0 55.0 0.5468 0.9016 627.2 726.1 C.7958 0.5266 863.3 595.9
2 14.321 16.481 606.0 581.4 6C6.0 583.7 0.0 789.0 0.0 53.6 0.5593 0.8628 676.3 761.3 0.8382 0.5137 908.1 584.3
3 12.11u 14.476 618.6 5 7.5 618.6 584.9 0.0 758.2 0.0 52.4 0.5718 0.8385 724.5 796.4 C.8805 C.5132 952.7 586.1
4 6.34i 8.598 649.7 88e.9 649.7 578.1 0.0 675.3 0.0 49.5 0.6025 0.7704 862.E 901.9 1.0014 0.5381 1079.9 620.9
5 0.666 2.620 670.5 814.2 670.5 526.7 0.0 621.0 0.0 49.7 0.6233 0.6951 1034.9 1042.3 1.1463 0.5758 1233.1 674.5
6 -1.01 -0.293 674.7 774.1 674.7 496.4 0.0 594.8 0.0 50.2 0.6275 0.6570 1117.8 1112.6 1.2143 0.6083 1305.6 717.3
1 -1.917 -1.685 676.0 77e.C 676.0 523.7 0.0 575.3 0.0 47.7 0.6288 0.6602 1158.7 1147.7 1.2478 0.6583 1341.5 775.8
8 -3.177 -3.047 676.4 781.1 676.4 548.7 0.0 556.7 0.0 45.4 0.6292 0.6637 1199.6 1182.9 1.2811 0.7069 1377.2 832.6
9 -7.728 -7.165 667.2 790.2 667.2 574.1 0.0 542.9 0.0 43.3 0.6200 0.6676 1321.7 1288.2 1.3758 0.7949 1480.5 940.8
10 -9.411 -8.617 6C.1 799.5 660.1 576.7 0.0 553.8 0.0 43.7 0.6128 0.6731 1362.4 1323.4 1.4055 0.8096 1513.8 961.7
11-10.964-10.108 651.1 799.8 651.1 550.2 0.0 580.5 0.0 46.4 0.6039 0.6681 1403.0 1358.5 1.4346 0.7960 1546.7 952.9

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC CMEGA-B LOSS-P PO2/ IEFF-P EFFF-A 8'-1 8'-2 v8'-1 VQ'-2 PO/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -0.00 4.61 17.37 56.96 39.23 48.16 0.5389-0.0123 -0.0027 1.8713 100.63 100.70 46.38 -10.58 -627.2 109.1 1.8713
2 0.11 4.40 16.88 5C.65 39.82 49.08 0.5691-0.0030 -0.0007 1.8557 100.17 100.20 47.93 -2.72 -676.3 27.7 1.8557
3 0.31 4.42 15.28 45.57 40.38 50.18 0.5851-0.0021 -0.0005 1.8607 100.13 100.15 49.32 3.75 -724.5 -38.2 1.8607
4 1.41 4.88 11.77 31.46 41.7C 51.76 0.5965 0.0183 0.0045 1.8526 98.64 98.53 52.91 21.45 -862.6 -226.5 1.8526
5 2.54 5.22 8.41 18.37 42.53 48.34 0.6051 0.1034 0.0242 1.8252 91.04 90.27 57.05 31.68-1034.9 -421.4 1.8252
6 2.95 5.23 8.86 12.e8 42.69 45.98 0.5932 0.1342 0.0294 1.8062 87.67 86.62 58.88 46.20-1117.8 -517.8 1.8062
7 3.15 5.25 7.21 12.21 42.74 49.09 0.5586 0.1080 0.0237 1.8305 89.83 88.95 59.73 47.52-1158.7 -572.4 1.8305
8 3.34 5.30 5.89 11.82 42.76 52.00 0.5270 0.0830 0.0182 1.8540 91.96 91.25 60.56 48.75-1199.6 -626.2 1.8540
9 4.14 5.56 5.53 1C.E6 42.4C 55.19 0.4920 0.0896 0.0194 1.9052 90.91 90.06 63.18 52.32-1321.7 -745.3 1.9052
10 4.44 5.74 6.C6 11.C6 42.12 55.37 0.4948 0.1126 0.0245 1.9258 88.60 87.52 64.12 53.06-1362.4 -769.6 1.9258
11 4.74 5.89 8.28 10.46 41.76 52.31 0.5200 0.1690 0.0361 1.9286 83.14 81.54 65.07 54.62-1403.0 -778.0 1.9286

TO/TO P0/PC EFF-AD EFF-P WC1/AL T02/TOI PC2/POI EFF-AD EFF-P
INLET INLET INLET INLET LB8/SEC ROTOR ROTOR

I 2 SOFT 2 2
1.2127 1.8652 91.54 92.24 40.47 1.2127 1.8652 91.54 92.24

STATOR 1

.IJN JU 2?, SPFPE CODE 10, P!1N9 NOI 3
SL EPSI-1 EPSI-2 V-1 V-2 VM-1 VM-2 V8-1 VO-2 8-1 8-2 M-1 M-2 P7/D TO/TO PC/PO -"2/

DEGREE DE PEE FT/SEC cT/SEC Fl/SEC FT/SEC FT/SEC FT/SEC DFGRFE DEGREE TNLET !NLFT STAGF T01
L 18.408 15.501 1017.7 584.6 6C5.9 584.6 817.7 -1.6 53.7 -0.2 0.8990 0.4907 1.7604 1.1946 1.1604 1.1946
2 16.309 14.3C8 '82.9 581.9 6C4.7 581.5 774.9 21.1 52.2 2.1 0.8644 0.4886 1.7679 1.1927 1.7679 1.1927
3 14.371 13.091 962.6 5E7.6 6C7.3 586.6 746.8 33.7 51.0 3.3 0.8435 0.4935 1.7819 1.1936 1.7919 1.1936
4 9.283 9.2C4 901.3 595.2 603.5 595.0 669.5 16.9 48.0 1.6 0.7824 0.4999 1.8050 1.1952 1.8050 1.1952
5 3.241 3.395 832.3 5EC.6 555.7 580.5 619.6 6.1 48.1 0.6 0.7121 0.4844 1.7910 1.2072 1.7910 1.2072
6 0.094 0.248 795.2 563.4 527.4 563.4 595.2 -1.0 48.5 -0.1 0.6760 0.4684 1.7727 1.2121 1.7727 1.2121
7 -1.374 -1.229 798.6 583.3 552.6 583.3 576.5 4.1 46.2 0.4 0.6792 0.4858 1.7929 1.2118 1.7929 1.2118
8 -2.632 -2.541 802.9 605.e 577.0 605.7 558.4 10.2 44.1 1.0 0.6834 0.5056 1.8176 1.2112 1.8176 1.2112
9 -5.827 -6.053 814.5 649.4 6C4.4 649.3 546.0 13.8 42.2 1.2 0.6901 0.5411 1.8702 1.2241 '.8702 1.2241
10 -6.833 -7.116 825.0 663.0 6C8.3 662.6 557.3 22.9 42.6 2.0 0.6966 0.5506 1.8858 1.2346 1.8858 1.2346
11 -7.957 -8.157 827.1 852.6 584.9 652.1 584.8 26.1 45.1 2.3 0.6930 0.5373 1.8704 1.2526 1.8704 1.2952

SL INCS INCM oEV TURN RmnV -l RHOVM-2 D-FAC CMEGA-B LOSS-P P02/ TEFF-P EFF-A SEF -P FFF A IEFF o
DEGREE DER EE DEGREE DFOPEE TOT AL TOT AL P01 STATC-ST TIT- INLFT TIT-INLE 'nT- rT T 1T STG

1 1.14 3.25 12.17 53.E4 49.91 58.58 0.5833 0.1456 0.0298 0.9406 82.95 90.06 90.8
,  

90.06 q0.80
2 1.37 3.78 13.29 50.15 50.79 58.66 0.5649 0.1725 0.0260 0.9527 85.02 91.70 92.32 91.70 92.32
3 1.50 4.29 13.68 47.74 51.91 59.46 0.5478 0.1134 0.0250 0.9577 85.53 92.61 93.17 92.61 93.17
4 1.04 4.76 10.90 46.41 53.59 60.83 0.5136 0.0778 0.0190 0.9740 88.71 94.12 94.57 94.12 94.57
5 2.62 7.66 9.91 47.51 50.46 58.73 0.5032 0.0667 0.0182 0.9808 89.00 87.35 88.33 87.35 88.33
6 3.44 9.05 9.25 48.56 48.29 56.59 0.5064 0.0716 0.0205 0.9811 87.58 83.72 84.95 83.72 84.95
7 1.42 7.29 9.79 45.82 51.18 58.80 0.4792 0.0742 0.0217 0.9803 86.25 85.62 86.73 85.62 86.73
8 -0.52 5.62 10.39 43.12 54.02 61.36 0.4491 0.0713 0.0212 0.9809 85.78 R8.05 88.99 88.05 88.99
9 -2.46 4.42 11.77 40.94 57.29 65.90 0.4080 0.0661 0.0206 0.9820 84.47 87.31 88.36 87.31 88.36
10 -2.36 4.69 13.76 40.59 57.54 66.81 0.4031 0.0737 0.0233 0.9796 82.25 84.60 85.90 94.60 85.90
11 -0.52 6.63 15.61 42.81 54.75 64.71 0.4298 0.1101 0.0352 0.9698 75.12 77.45 79.32 77.45 79.32

CORPP WC
)
PR T /I0 PO/PG EFF-AD FFF-P T32/TO1 002/P01 EFF-AP EFF-P

INLET INLFT INLET INLET INLET INLET STACF TrTT-ST
RPM LBM/SEC 2 8t T
10672. 178.20 1.2127 1.8170 87.37 88.37 1.2127 0.9742 R7.37 187.66
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APPENDIX C

TABLE XX (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (des -- act.

) 
= 00

STATOR 2 (des. - act.) =-10

U. S. CUSTOMARY UNITS

ROTOR 1

1RUN ND 22, SPFF CODE 10, POINT NO 45L EPSI-I EPC I- V-I V-2 V- 1 V-2 V-I VM-2 -8- B-2 - '-2 U-A '1-2 V'-1 V- V '- V' 2DEGREE DEGREE FT/SEC FT/SEC Fl/SEC FT/SFC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FTSEC1 16.723 18.479 567.5 ICRE.7 567.5 556.1 0.0 841.6 0.0 56.6 0.5218 0.8892 627.7 726.6 0.7780 0.5005 846.2 567.82 14.318 16.268 579.7 569.9 579.7 551.4 0.0 798.0 0.0 55.4 0.5336 0.8504 676.8 761.8 0.8203 0.4844 891.1 552.63 12.162 14.1S7 Sq1.4 944.1 591.4 547.6 0.0 769.0 0.0 54.6 0.5450 0.8239 725.1 797.0 0.8623 0.4786 935.7 548.44 6.530 8.622 620.3 E4.5 620.3 556.3 0.0 688.2 0.0 51.1 0.5734 0.7651 863.2 902.5 0.9826 0.5154 1063.0 596.25 0.703 2.2177 68.8 822.9 638.8 514.9 0.0 641.8 0.0 51.3 0.5917 0.7009 1035.6 1043.1 1.1271 0.5561 1216.8 652.86 -1.187 -0.540 641.q 787.5 641.9 483.0 0.0 622.1 0.0 52.2 0.5947 0.6659 1118.6 1113.4 1.1949 0.5825 1289.6 689.01 -2.168 -1.854 642.1 790.5 642.7 510.6 0.0 603.5 0.0 49.8 0.5955 0.6686 1159.5 1148.5 1.2285 0.6316 1325.7 746.85 -3.472 -3.234 642.7 793.3 642.7 534.8 0.0 585.8 0.0 47.6 0.5955 0.6711 1200.4 1183.7 1.2618 0.6786 1361.6 802.29 -7.903 -7.282 633.5 716.e 633.5 546.2 0.0 580.2 0.0 46.7 0.5864 0.6692 1322.6 1289.2 1.3575 0.7516 1466.5 894.910 -9.466 -8.692 627.0 805.6 627.0 545.0 0.0 593.3 0.0 47.3 0.5800 0.6737 1363.3 1324.3 1.3882 0.7625 1500.6 911.811-10.944-10.137 619.2 811.5 619.2 530.4 0.0 614.1 0.0 49.1 0.5723 0.6744 !404.0 1359.5 1.4183 0.7602 1534.5 914.8

SL INCS INCM OFV TURN PHOVMH-1 HOV-
2 0-FAC CMFGA-8 LOSS-P PO2/ SEFF-P EFF-A 8'-1 8'-2 VB- VO' 2 PO/PODEGiEE DECREE DEG.REE OEGPEF TOTAL TOTAL PO TOT TOT DEGREE DEGREE FT/SEC FT/SFC INLET1 1.2d 5.89 16. 2 59.37 38.01 46.12 0.5642 0.0004 0.0001 1.8726 99.;8 99.99 47.67 -11.71 -627.7 115.0 1.87262 1.39 5.69 15.89 5 2.56 38.60 46.16 0.5985 0.0142 0.0033 1.8575 99.23 99.17 49.21 -3.76 -676.8 36.1 1.85753 1.61 5.71 14.46 47.65 39.15 47.33 0.6200 0.0235 0.0056 1.8591 98.64 98.52 50.62 2.93 -725.1 -28.0 1.85914 2.70 6.17 11.41 33.11 40.46 50.29 0.6158 0.0237 0.0059 1.8697 98.33 98.18 54.21 21.10 -863.2 -214.3 1.86975 3.81 6.49 7.67 20.39 41.25 47.72 0.6224 0.1082 0.0256 1.8606 91.11 90.32 58.32 37.94-1035.6 -40.3 1.8606o 4.22 6.50 8.15 14.67 41.38 45.10 0.6168 0.1475 0.0327 1.8455 87.19 86.06 60.15 45.49-1118.6 -491.3 1.84557 4.41 6.52 6.54 14.14 41.41 48.21 0.5823 0.1238 0.0275 1.8698 88.97 87.98 61.00 46.86-1159.5 -545.0 1.86988 4.61 6.56 5.11 13.66 41.41 51.03 0.5513 0.1021 0.0226 1.8923 90.64 8q.78 61.83 48.16-1200.4 -597.9 1.89239 5.34 6.76 5.5? 12.C6 41.02 52.65 0.5276 0.1281 0.0278 1.9366 87.72 86.55 64.39 52.32-1322.6 -709.0 1.936611 5.6 6.89 6.21 12.(7 40.75 52.45 0.5330 0.1538 0.0333 1.9577 85.30 83.87 65.28 53.21-1363.3 731.0 1.95771 5.86 6.99 8.11 11.72 40.40 50.17 0.5489 0.1932 0.0414 1.9724 81.70 79.90 66.17 54.45-1404.0 -745.3 1.9724

TO/TO PO/PC EFF-AD EFF-P WC1/Al T02/TO1 PO2/POI FEF-AO EFF-PINLET INLET INLET INLET LBM/SEC POTOR ROTnp
9 T SOFT T

1.2719 1.8926 50.00 90.84 39.20 1.2219 t.8926 90.00 90.84

STATOR 1

RUN NO 22, SPEED CODE 10. POINT NO 4SL EPSI-1 EPSI-2 V-I V-Z Vm-l SM-2 V8-1 V8-2 8-1 8-2 M-1 8-2 PO/Pn TO/TO PO/PO Tr32/0EGkEE DEGRFE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGRFE INLET INLET STAGE TOL1 18.384 15.216 1005.7 532.3 576.7 532.0 823.9 -17.6 55.2 -1.9 0.8860 0.4446 1.7592 1.1962 1.7592 1.19622 16.258 13.857 970.7 537.0 572.7 536.9 783.7 7.8 54.0 0.8 0.8511 0.4489 1.7709 1.1950 1.7709 1.19503 14.2b9 12.444 948.0 541.3 570.0 541.0 757.5 19.2 53.2 2.0 0.8278 0.4524 1.7808 1.1964 1.7808 1.196449.152 8.267 895.5 556.5 579.9 556.2 682.3 17.1 49.7 1.8 0.7754 0.4651 1.8079 1.1990 1.8079 1.19905 3.332 2.617 838.6 5!2.1 541.4 552.0 640.4 8.8 49.8 0.9 0.7157 0.4583 1.8101 1.2138 1.8101 1.21386 0.233 -0.244 805.6 560.0 511.5 559.9 622.4 5.6 50.6 0.6 0.6826 0.4636 1.8196 1.2215 1.8196 1.22157 -1.239 -1.574 808.9 567.6 537.2 567.5 6C4.8 9.8 48.4 1.0 0.6855 0.4700 1.8286 1.2223 1.8286 1.2223a -2.488 -2.149 812.3 581.9 S609 581.5 587.6 19.2 46.9 1.9 0.6887 0.4824 1.8452 1.2224 1.8452 1.22249 -5.759 -5.989 819.3 622.1 575.1 621.7 583.5 22.3 45.5 2.1 0.6898 0.5138 1.8949 1.2393 1.8949 1.239313 -6.845 -7.026 825.9 636.9 575.4 636.3 597.2 29.0 46.1 2.6 0.6953 0.5240 1.9127 1.2512 1.9127 1.251211 -8.000 -8.084 836.7 628.3 563.1 627.7 618.8 26.6 47.8 2.4 0.6973 0.5131 1.9026 1.2673 1.9026 1.2673

SL INCS I"CR DEV TURN RH]Vm-0 I PHCV-2 0-FAC CEGA-8 LOSS-P P021 TEFF-P EFF-A FF-P EFF 8 SEFE-PUEGEE EGOFEE DECREE ETP FF TnTAL TnTAL P01 STATC-ST TrT-INLFT TOT-INLFT rOT-ST TOT STG1 2.67 4.78 10.45 57.1C 47.95 54.30 0.6353 0.1516 0.0310 0.9392 83.29 89.20 90.01 89.20 90.012 3.17 5.57 12.06 93.19 48.54 55.12 0.6111 0.1242 0.0264 0.9529 85.68 90.88 91.56 90.88 91.563 3.65 6.43 12.42 51.14 49.12 55.70 0.5959 0.1155 0.0255 0.9580 86.14 91.19 91.86 91.19 91.864 2.70 6.42 11.03 47.94 52.06 57.69 0.5576 0.0994 0.0242 0.9672 86.67 92.56 93.14 92.56 93.14S 4.3U 9.35 10.22 48.85 49.7C 56.90 0.5470 0.0943 0.0258 0.9725 85.91 86.37 87.44 86.37 87.446 5.57 11.18 9.93 50.02 47.27 57.41 0.5247 0.0541 0.0155 0.9853 91.04 84.14 85.40 84.14 85.407 3.59 9.47 10.38 47.40 50.19 58.27 0.5131 0.0742 0.0217 0.9800 87.34 84.56 85.79 84.56 85.798 1.15 7.89 11.1? 44.46 52.93 59.91 0.4922 0.0869 0.0258 0.9764 84.63 85.92 87.06 85.92 87.069 0.86 7.74 12.61 43.42 54.72 63.92 0.4557 0.0768 0.0239 0.9791 84.41 83.62 85.01 83.62 85.0113 1.21 9.26 14.39 43.53 5.463 65.08 0.4502 0.0810 0.0256 0.9777 83.07 80.94 82.57 80.94 82.5711 2.18 9.31 15.75 45.37 53.19 63.39 0.4782 0.1772 0.0407 0.9647 75.03 75.36 77.45 75.36 77.45
NCRPE UCnRp TO/TO /Pn EFF-AO EFF-P T02/T01 PO2/POI EFF-AP FEF-PINLET INLT INLET ISLET INLET INLET STATE TP T-STG
10679. 172.60 1.2219 I.8372 85.43 86.61 1.2219 0.9707 85.43 175.56
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APPENDIX C

TABLE XXI (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (*des. - act.) 

= 
+2.5

STATOR 2 (p des. =act. 
- 5

U. S. CUSTOMARY UNITS
RUN NO 24, SPEED CODE 10, POINT NO ISL EPSI- EPSI-2 V- -2 E -1 V-2 D- -2 A8- 8-2 -1 N-2 U1-I U-2 E-F E- VA- -uEEc DEGREE FT/SEC FT/SEC FIjSEC FI/SEC FT/SEC FT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SECI Lt.650 18.E51 620.1 IClE.3 620.1 688.4 0.0 829.9 0.0 50.4 0.5732 0.9622 630.0 729.4 C.8172 0.6209 884.0 695.72 14.110 16.515 034.9 1C43.7 634.9 69t.1 0.0 782.1 0.0 48.6 0.5878 0.9271 679.4 764.7 G.8609 0.6i14 929.9 691.33 11.767 14.619 649.7 1014.0 049.7 b87.3 0.0 746.1 0.0 47.5 0.6025 0.6970 727.8 800.0 0.9041 0.6096 975.6 689.44 5.682 9.205 688.8 9285 688.8 668.2 0.0 644.7 0.0 44.1 0.6416 0.8121 866.5 905.9 1.031L 0.6276 1106.9 7TL7.55-0.530 2.980 721.7 184.2 721.7 579.6 0.0 528.3 0,0 42.4 0,6750 0.6764 139.5 1C47.0 1.1837 0.6709 1265.5 177.8b -2.552 0.029 731.C 114.6 731.0 528.8 0.0 480.5 0.0 42.3 0.6846 0.6130 1122., 1117.0 1.2547 0.7103 1339.8 828.07 -3.45 -1.542 734.3 713.5 734.3 576.8 0.0 457.9 0.0 38.4 0.6879 0.6341 1163.9 1152.9 1.2893 0.7776 1376.2 903.1d -4.597 -3.063 736.C i48.8 136.0 605.2 0.0 441.0 0.0 36.1 0.6896 0.6460 1205.0 1188.2 1.3231 0.8295 111.9 961.69 -893 -7.278 727.4 1724 727.4 636.9 0.0 436.9 0.0 34.4 0.6808 0.6640 1327.6 1294.0 1.4170 0.9180 1513.8 1067.910-10.142 -8.703 719.8 374.1 719.8 631.7 0.0 448.5 0.0 35.3 0.6731 0.6632 1368.5 1329.3 1.4459 0.9279 1546.2 1084011-11.397-L0.138 710.4 140.1 710.4 575.9 0.0 472.7 0.0 39.3 0.6636 0.6313 1409.3 1361.6 1.4741 0.8995 1578.3 1061.7

SL INCS INCM DEV TCRN RHOV9-1 RHOV-2 -FAC CEGA-8B LOSS-P P02/ %EFF-P 0EFF-A 8'- 8-2 Ve-I VPe-2 PO/PDDEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P 01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET1 -1.16 3.45 19.62 03.56 40.45 53.48 0.4358 0.0104 0.0023 1.8555 99.44 99.40 45.23 -8.33 -630.0 O0.5 1.8555
2 -1.12 3.18 18.16 48.15 41.08 54.94 0.4631 0.0106 0.002 1.81 99.36 99.32 46.70 -1.45-679.4 17.7 184213 -0.99 3.12 16.02 43.52 41.70 55.64 0.4869 0.0211 0.0050 1.8317 98.63 98.52 8.02 4.49 -727.8 -53.8 1.8317
4 -0.12 3.35 11. 1 29.96 43.22 56.28 0.5127 0.0466 0.0116 1.7835 96.17 95.87 51.38 21.42 -866.5 -26 1.78355 .0 3.39 11.58 13.31 44.3 649.87 0.532 0.1182 0.064 1.6497 87.46 8.57 1.22 41.8-1039.5 -518.7 1.6697
o 1.02 3.30 12.96 6.66 44.69 45.80 0.4968 0.1411 0.0285 .5914 83.46 82.37 5.95 50.3-1122.8 -637.1 1.59147 1.19 3.30 9.98 7.48 44.75 50.70 0.4519 0.0887 0.0184 1.6310 89.28 88.54 51.77 50.29-1163.9 -69.9 1.63108 1.J9 3.34 8.11 1.64 44.85 53.79 0.4225 0.0563 0.0118 1.6588 93.00 9250 58.61 50.97-1205.0 -747.2 1.68
9 2.6o 3.69 .52 7.9SS 44.57 57.08 0.3963 0.0637 0.0135 1.7102 91.92 91.31 61.31 53.32-1327.6 -8571 1.71021I 2.b7 3.89 7.27 l.CI 44.31 56.30 0.4031 0.0959 0.0203 1.71 3 8797 87.05 62.28 5427-1368.5-8180.9 17143LI 2.92 4.C7 10.30 6.21 43.9 506.42 65 0.1768 0,0355 1,6735 78.16 76.55 63.25 5.04-1409.3 -891.9 1.6735

TOITO POIPO EFF-AO EFF-P NCI l T02/701 PO2/PCI FF-AD EFF-P
INLET INLET INLFT INLET L8M/SEC ROTOR ROTORI SOFT 0 x
I.IE30 1.7133 90.41 91.09 42.29 1.1838 1.7133 90.41 .30 n

STATOR 1

RUN NO 24. SPEED CODE I., POINT NO I
L EPSI-I EPSI-2 V-I V-2 -- L F-2 98-1 --2 8- 8-2 I -2 POPO TO/TO PO/I. T2/

DEGREE DEGREE FT/SEC FT/SEC F1SEC FT/SEC FT/SEC FT/SEC 0EGREE DEGREE INLET INLET STAGE TOI
I 18.458 05.252 108.4 173.8 721.2 772.1 812.5 -51.1 48.6 -3.8 0.9708 0.661 1.7278 1.1942 1.7278 1.1942
2 16.369 13.787 1056.2 11.0 124.8 771.2 768.3 -35.5 46.9 -2.6 0.9401 0.6605 1.7373 1.1919 1.7373 1.1919
3 14.413 12.373 1030.4 716.4 122.1 775.9 735.0 -27.7 45.7 -2.0 0.913 0.9 6647 1.7512 1.1915 1.1512 1.1915
4 9.157 8.375 951.6 160.1 704.4 759.0 639.8 -40.9 42.3 -31 0.8350 0.6508 1.7403 1.1871 1.7403 1.18715 3.026 3.218 812.1 636.4 617.2 673.9 527.7 -57.5 40.5 -4.9 0.7027 0.5768 1.6330 1.1770 1.6330 1.1170
6 -U.013 0.554 741.6 012.0 004.2 628.0 481.3 -75.3 40.5 -6.8 0.6380 0.5384 1.5795 1.1717 1.5795 1.17177 -1.540 -0.694 762.6 45.9 6C9.0 647.0 458.9 -71.0 37.0 -6.3 0.6585 0.5556 1.5968 1.1691 15368 1.1691

9 -5.961 -5.245 801.C 723.5 669.9 722.7 439.2 -35.0 33.3 -2.8 0.6909 0.6185 1.6827 1.1822 1.6827 1.182210 -6930 -6 .441 805.6 111.9 667.5 717.3 451.0 -30.3 34.1 -2.4 0.6922 0.6106 1.6716 1.1922 1.6776 1.192211 -7.983 -7.743 719.3 615.4 616.7 674.2 476.4 -39.5 37.8 -3.4 0.6627 0.5682 1.6281 1.2069 1.6281 1.2069

5L INCS INCR OEV TUTRN RHOVM-1 RHCVM-2 O-FAC CNEGA-B LOSS-P P02/1 EFF-P tEFF-A P EFF-P EFF-A IFF-
DEGREE DEGREE CEGREE DEGREE TOTAL TOTAL PO STATC-ST TOT-INLET TOT-INLET TOT-ST TOT-STG1 -1.40 0.71 11.07 !2.41 55.64 69.26 0.4440 0.1517 0.0310 0.9312 77.03. 87.04 87.91 87.04 87.972 -1.47 C.93 11.10 49.49 57.03 69.74 0.4246 0.1308 0.0277 0.9432 78.82 89.04 89.84 85.04 88.8

3 -1.36 1.42 10.E5 41.1C 57.73 70.57 0.4040 0.1048 0.0231 0.9563 81.55 90.61 91.30 90.61 91.30
4 -2.19 1.53 8.09 45.39 58.4C 69.43 0.3694 0.0605 0.0147 0.9778 86.75 91.61 92.22 91.61 92.225 -2.47 2.58 6.93 45.41 52.28 60.84 0.3556 0.0230 0.0063 0.9937 93.25 84.90 85.88 84.90 85.88
o -2.0b 3.56 5.03 41.3C 48.11 56.23 0.3654 0516 0 0147 0.9873 843 81.26 82.41 81.26 82.41
7 -5.29 0.58 5.62 43.27 52.74 58.17 0.3514 0.0960 0.0279 0,9756 70.35 84.58 85.54 84.58 85.548 -7.29 -1.14 6.87 39.87 55.71 61.25 0.3168 0.0778 0.0230 0.9797 71.61 88.50 89.24 88.50 89.249 -8.80 -1.92 10.28 36.09 59.04 65.42 0.2839 0.0600 0.0187 0.9836 72.87 87.97 88.80 87.97 88.8012 -8.31 -1.26 11.85 36.55 58.46 64.47 0.2990 0.0736 0.0233 0.9800 69.53 82.93 84.10 82.93 84.1011 -5.33 1.82 12.45 41.16 5.99 59.48 0.3469 0.1057 0.0338 0.9730 63.59 72.17 13.98 71.17 7T98

NCORR WCORR 10/TO PO/PD EFF-AD EFF-P T02/TOl P02/P01 EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TO0-STG
RP- L8 /SEC I % X

10320. 186.20 1.13e8 1.6724 86.06 87.01 1.1838 0.9761 86.06 235.47
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ROTOR 2

RUN NO 24, SPEED CODE 10. PD1 NT NO
SL EPSI-1 EPSI-2 Y- V--2 V--I - Ve-1 v8-2 8-1 8-2 M-1 M 0- U2 M- M'-I V'-1 v'-2

DEGREE DEGREE FT/SEC FTISEC FIlSEC FT/C FT/SEC PT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

1 11.537 11.254 840.C 1284. 838.5 939.4 -50.0 876.7 -3.4 42.9 0.7237 1.0563 835.9 E76.7 1.0509 0.7723 1219.8 939.4

2 10.786 10.134 845.7 1250.6 844.9 897.8 -35.1 870.6 -2.4 44.0 0.7299 1.0232 859.5 895.0 1.0620 0.7349 1230.5 898.2
3 9.998 9.078 855.9 1202.3 855.5 856.3 -26.5 843.9 -1.8 44.5 0.7398 0.9784 883.9 914.1 1.0798 0.6991 1249.3 859.1
4 7.548 6.155 858.9 1095.1 857.9 843.2 -39.9 699.8 -2.7 39.7 0.7441 0.8873 959.5 974.9 1.1411 0.7182 1317.2 886.9
5 3.712 2.327 801.1 919.1 799.1 783.8 -55.4 586.8 -4.0 36.8 0.6923 0.7876 1063.8 1063.1 1.1884 0.7378 1375.2 917.1
6 1.319 0.211 75e.9 9C8.1 155.2 737.7 -75.3 529.5 -5.7 35.6 0.6542 0.7267 1116.9 1110.0 1.2166 0.7512 1411.3 936.7
7 -0.035 -0.896 771.0 87 5. 767.5 716.2 -72.6 504.1 -5.4 35.1 0.6664 0.3002 1143.7 1134.2 1.2432 0.7626 1438.3 953.9
8 -1.382 -1.954 797.8 E58.4 795.5 700.1 -61.2 493.3 -4.4 35.1 0.6921 0.6845 1170.7 1158.9 1.2721 0.7720 1466 4 965.9
9 -4.973 -5.180 847.7 892.5 846.9 747.3 -35.8 487.9 -2.4 33.0 0.7354 0.7127 1252.7 1235.7 1.3376 0.8442 1541.9 1057.1

10 -6.287 -6.463 849.4 918.9 848.9 769.7 -30.0 501.9 -2.0 32.9 0.7337 0.7314 1280.3 1261.9 1.3485 0.8610 1561.2 1081.7
11 -7.747 -7.990 815.4 892.0 814.4 750.4 -39.8 482.4 -2.8 32.6 0.6963 0.7033 13C7.9 1288.7 1.3447 0.8685 1574.7 1101.5

SL INCS INCM DEV TURN RHOVM-1 HVM-2 D-FAC CMEGA-B _OSS-P PQ2I i__FF-P~ EFF-A 2L__ '- Z B'-L 2 PC/PC
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -2.99 1.33 20.40 48.49 72.31 84.71 0.4066 0.3642 0.0830 1.6418 71.75 69.73 46.49 0.GO -885.9 -0.1 2.8357

2 -3.33 1,12 15.38 45.C6 71310 L81.3504447 ,977 0.029 L6054 68._ 0 .. Z 4- 2..A.._L6-89A..6_- L 5_LLaL
3 -3.54 1.04 12.21 42.14 74.14 78.99 0.4791 0.4308 0.1029 1.5444 64.02 61.79 46.82 4.68 -910.4 -70.2 2.7008

4 -2.27 2.53 8.54 31.3E 74.04 81.77 0.4685 0.3781 0.0925 1.4827 63.33 61.27 49.48 18.10 -999.4 -275.1 2.5920

5 [.06 5.63 3.08 23.22 67.62 80.35 0.4613 0.2863 0.06194 _L1.514369.L __ .1. 5A...5.3. .. 3Z1..2 -70.2 2.5060
o 3.26 7.59 1.96 19.46 63.31 76.86 0.4569 0.2527 0.0589 1.5330 72.63 70.95 57.63 38.16-1192.2 -580.5 2.4293
7 2.81 6.89 2.02 16.41 64.60 75.30 0.4544 0.2532 0.0580 1.5131 71.40 69.71 57.69 41.27-1216.3 -630.1 2.3974
8 1.67 5.48 1.14 13..60 8733 74.28J 0.56L1 226O 0,0610 .1 4195 8.26_6,A_48 _1.05 3,2i_61239 0. Sh __ Z3I2-
9 -0.30 2.38 -2.25 11.87 71.36 81.36 0.4301 0.2319 0.0574 1.4986 70.88 69.20 56.51 44.84-1288.5 -747.7 2.5161
1u -0.32 1.86 -2.22 12.43 70.94 84.01 0.4285 0.2166 0.0561 1.5344 73.22 71.58 56.88 44.45-1310.3 -760.1 2.5029

11 1.1 2.88- I24 11.80 66.7C 81.05 0.4238 0.1906 0.0492 1.5534 76.32 74.82 5E.10- 4i6.10=17-1480.. .A.5i1

T010.. QOLPC EFF-AD E F-P WC1I/A T02/T01 PC2/PCI EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% 2 SOFT % t
1.40'9 2.5394 75,07 70.6 43.32 1.1867 1.5184 67.44 6.5.28

STATOR 2

RUN NO 24. SPEED CODE 10. PO IT NO 1
SL EPSI-1 EPSI-2 V-1 V-2 VM- VM-2 Ve-1 VS-2 -1 _8-z _ M-1 -2 PQ/PO.____I 0 PO T021

DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE INLET INLET STAGE TOL
1 8.784 0.948 1326.1 8E1.6 ICC2.8 861.3 867.8 23.9 41.2 1.6 1.0981 0.6687 2.2988 1.4531 1.3311 1.2166
2 7.793 0.966 1290.8 C9.8 959.7 909.8 863.2 -4.6 42.2 -0.3 .0: 310.710~.. 2. 3949 .45 1_ 1.3822 1.2169
3 6.698 0.883 1242.1 945.2 917.0 945.1 837.8 -9.1 42.6 -0.5 1.0172 0.7420 2.4727 1.4468 1.4180 1.2141
4 3.542 0.458 1133.4 911.5 893.8 909.8 696.9 55.5 38.0 3.5 0.9227 0.7198 2.4384 1.4218 1.3931 1.1958
5 0.138 -0.112 1019.2 892.0 833.8 891.3 586.1 33.6 35.1 2.2 0.8241 0. 6 2.410 j.3969 i,4477 1 184
6 -1.339 -0.449 953.4 867.8 792.9 859.7 529.4 116.5 33.7 7.7 0.7671 0.6909 2.3692 1.3883 1.4837 1.1822
7 -2.078 -0.619 924.4 847.4 774.6 844.9 504.4 64.9 33.0 4.4 0.7432 0.6752 2.3317 1.3822 1.4786 1.1801
8 -2.898 -0.67 908.4 838.7 162.0 838.3 494.5 27.3 33.0 1.9 0.7303 0.6691 2.3146 1.3761 4.4419 1.1774
9 -5.226 -1.038 954.1 889.6 818.3 888.9 490.7 34.5 31.0 2.2 0.7674 0.7103 2.3666 1.3871 1.4103 1.1760
1)2 -5.792 -1.102 986.3 2.2 846.8 919.2 505.7 105.5 30.9 6.5 0.7913 0.7371 2.4130 1.4033 1.4335 1.1805
11 -6.291 -1.119 971.1 882.7 841.0 882.6 485.5 -12.4 30.1 -0.8 0.7726 0.6953 2.3114 1.4201 1.4145 1.1779

SL INCS INCM DEV TLRN RHOVM-1 RHCVM-2 0-FAC 'CrEG-B LOSS-P P02/ ZEFF-P - EFF-A IEFF-P tEFF-A IEFF-P
DEGREE DEGREE GEGREE DEGREE TOTAL TOTAL POL STATC-ST TOT-INLET TOT-INLET TOT-STG TCT-STG

1 -12.30 -18.14 8.40 39.57 87.19 84.11 0.4945 0.3563 0.0805 0.8103 54.25 59.00 63.38 39.03 41.39
2 -10.22 -8.20 5.96 42.49 84.69 90.21 0.4525 0.2801 0.0645 0.855 59,89 62.51 6.70 44.31 46.74
3 -9.05 -6.54 5.30 43.15 81.95 95.11 0.4067 0.1912 0.0448 0.9054 68.44 65.79 69.75 48.68 51.09
4 -12.56 -8.69 8.81 34.51 84.32 93.24 0.3457 0.1442 0.0357 0.9379 70.29 68.53 72.13 50.45 52.67
5 -14.63 -9.32 7.46 32.92 83.28 92.65 0.2795 0.1097 0J.02940597 65.39 I1.8Q 1.08 60.21 67.20
6 -15.69 -9.90 12.93 26.0C 80.37 89.23 0.2195 0.0914 0.0250 0.9698 60.61 71.73 74.88 65.11 66.97
7 -16.18 -10.19 9.55 28.66 79.17 87.61 0.2205 0.0912 0.0255 0.9716 54.56 71.60 74.72 65.24 67.08
8 -16.08 -9,87 6.97 31.11 8,.51 86.89 0.2229 05125 0.091 0. _ 39 2.60_ 71.81 74.88 61.75 63.65
9 -17.79 -11.10 7.38 28.39 85.96 91.18 0.2063 0.1809 0.0531 0.9418 -16.173 71.85 74.98 58.31 60.25
10 -18.53 -11.65 12.31 24.39 88.76 93.34 0.1809 0.1942 0.0571 0.9345 -34.64 70.71 74.03 59.64 61.61
11 -20.83 -13.53 6.13 30.90 E6.69 87.16 0.2447 0.27748 Q.0820 0.91053L. .64.13 1.01 5-3-0.14 6 ---

NCORR WCORR TO/TO PO/PC EFF-AD EFF-P TO2/TOD P02/P01 EFF-AD EFF-P
INLET INLET INLETILE- IT INIET INTLET------- - _I Gi__f________-_G
RPM LBM/SEC I x Z

10720. 186.20 1.4C49 2.3772 69.08 72.53 1.1867 0.9361 56.25 253.09
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APPENDIX C

TABLE XXI (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (des. - act.) = +2.5

STATOR 2 ( des. act.
) 

=-5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN ND 24, SPEED CODE 10, POINT NO 3
SL EPSI-I EPSI-2 V-i V-2 VM-1 VM-2 V8-1 Vs-7 -1 E-2 M-1 P-2 U-1 U-2 M-1 M'-I V'-1 V-2DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SFC FT/SEC FT/SEC1 16.767 18.354 633.3 1033.5 633.3 612.8 0.0 832.3 0.0 53.7 0.5863 0.9156 627.2 726.1 0.8251 0.5510 891.3 621.9
2 14.358 16.012 647.2 1000.0 647.2 619.4 0.0 785.1 0.0 51.7 0.6000 0.8821 676.3 761.2 0.8678 0.5468 936.1 619.9
3 12.111 13.824 660.7 978.6 660.7 626.7 0.0 751.6 0.0 50.2 0.6134 0.8603 724.5 796.3 0.9104 0.5523 980.5 628.3
4 6.216 e.020 692.E 899.3 692.8 614.7 0.0 656.4 0.0 46.9 0.6457 0.7824 862.5 901.8 1.0311 0.5759 1106.3 661.9
5 0.414 1.559 711.9 799.5 711.9 558.1 0.0 572.4 0.0 45.7 0.6650 0.6863 1034.8 1042.2 1.1734 0.6262 1256.0 729.5
6 -1.231 -1.222 714.7 745.3 714.7 514.5 0.0 539.3 0.0 46.3 0.6679 0.6356 1117.7 1112.5 1.2398 0.6569 1326.7 770.3
7 -2.131 -2.500 715.6 756.9 715.6 555.5 0.0 514.1 0.0 42.8 0.6688 0.6473 1158.6 1147.6 1.2727 0.7205 1361.8 842.5
8 -3.451 -3.743 715.3 765.1 715.3 582.6 0.0 495.8 0.0 40.4 0.6686 0.6552 1199.5 1182.8 1.3053 0.7713 1396.6 900.7
9 -E.199 -7.542 702.7 780.4 702.7 610.6 0.0 486.1 0.0 38.5 0.6557 0.6656 1321.6 1288.1 1.3967 0.8597 1496.8 1008.0

10 -9.908 -8.697 694.0 793.6 694.0 603.3 0.0 500.1 0.0 39.6 0.6469 0.6652 1362.3 1323.3 1.4251 0.8663 1528.9 1020.5
11-11.303-10.260 684.1 764.0 684.1 553.9 0.0 526.2 0.0 43.4 0.6'69 0.6422 1402.9 1358.4 1.4532 0.8404 1560.8 999.7

EL INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC OMEGA-B LOSS-P P02/ REFF-P %EFF-A 8-1 B'-2 VB'-I VB'-2 POI/PODEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET
1 -1.88 2.73 18.11 54.35 41.02 49.73 0.5233-0.0107 -0.0023 1.8668 100.58 100.64 44.51 -9.85 -627.2 106.2 1.8668
2 -1.77 2.53 17.40 48.25 41.60 51.46 0.5429-0.0153 -0.0035 1.8588 100.91 101.00 46.05 -2.21 -676.3 23.9 1.8588
3 -1.56 2.55 15.61 43.37 42.14 53.12 0.5522-0.0217 -0.0052 1.8659 101.39 101.52 47.45 4.08 -724.5 -44.7 1.8659
4 -0.38 3.OF 12.08 29.36 43.37 54.19 0.5648 0.0082 0.0020 1.8311 09.33 99.29 51.12 71.76 -862.5 -245.4 1.8311
5 0.95 3.63 9.82 15.37 44.04 50.30 0.5573 0.0829 0.0190 1.7590 92.06 91.42 55.46 40.09-1034.8 -469.8 1.7590
6 1.47 3.75 10.75 9.31 44.14 46.68 0.5469 0.1190 0.0251 1.7181 87.79 86.84 57.40 48.09-1117.7 -573.2 1.7181
7 1.71 3.E1 0.44 9.54 44.17 51.14 0.5020 0.0731 0.0156 1.7512 92.28 91.67 58.29 48.75-1158.6 -633.5 1.7512
E 1.96 3.91 6.E3 9.49 44.16 54.25 0.4708 0.0434 0.0093 1.7777 95.28 94.90 59.18 49.69-1199.5 -686.9 1.7777
9 2.95 4.37 5.88 9.32 43.72 57.47 0.4401 0.0528 0.0113 1.8274 94.04 93.53 62.00 52.67-1321.6 -802.1 1.8274
10 3.33 4.62 6.69 9.32 43.41 56.45 0.4495 0.0898 0.0192 1.8338 89.93 89.06 63.01 53.69-1362.3 -823.1 1.8338
11 3.66 4.82 9.92 7.74 43.05 51.01 0.4822 0.1660 0.0340 1.8049 81.66 80.10 64.00 56.26-1402.9 -832.2 1.8049

TC/TO PO/PO EFF-AD EFF-P WCI/AI T02/TO1 P02/PO1 EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% % SOFT T I
1.1970 1.8048 93.22 93.75 41.-1 1.1970 S.8048 93.22 93.75

STATOR 1

RUN NO 24, SPEED CODE 10, POINT NO 3
SL EPSI-1 EPSI-2 V-1 V-2 VM-1 VM-2 ve-i Ve-2 R-1 8-2 M-1 M-2 PO/PO TO/TO PC/PO TO2/

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO1
1 18.162 14.873 1038.5 656.0 644.0 653.7 814.7 -55.0 51.9 -4.8 0.9207 0.5541 1.7557 1.1938 1.7557 1.1938
2 15.846 13.108 1009.2 658.3 651.0 657.3 771.1 -35.6 49.9 -3.1 0.8915 0.5567 1.7658 1.1917 1.7658 1.1917
3 13.736 11.445 991.0 668.3 658.6 668.0 740.4 -19.5 48.4 -1.7 0.8728 0.5656 1.7823 1.1920 1.7823 1.19204 8.262 6.833 917.7 668.0 646.7 667.3 651.1 -30.7 45.2 -2.6 0.8004 0.5659 1.7861 1.1899 1.7861 1.1899
5 1.992 1.101 821.1 634.8 589.5 633.6 571.5 -39.7 44.1 -3.6 0.7067 0.5358 1.7360 1.1915 1.7360 1.1915
6 -1.099 -1.704 76e.4 600.4 546.9 597.8 539.8 -56.4 44.6 -5.4 0.6570 0.5050 1.6934 1.1922 1.6934 1.19227 -2.413 -2.937 780.1 622.9 585.9 620.9 515.0 -50.0 41.3 -4.6 0.6688 0.5257 1.7156 1.1888 1.7156 1.18888 -3.460 -3.948 788.1 649.5 611.3 648.3 497.3 -39.5 39.2 -3.5 0.6766 0.5497 1.7441 1.1880 1.7441 1.1880
9 -6.119 -6.620 605.3 669.5 639.8 689.2 489.0 -19.4 37.5 -1.6 0.6888 0.5823 1.7890 1.2013 1.7890 1.201310 -6.969 -7.419 809.8 686.1 634.4 685.9 503.4 -15.6 38.5 -1.3 0.6895 0.5764 1.7830 1.2128 1.7830 1.2128

11 -8.001 -8.264 792.5 650.6 5E8.9 650.3 530.3 -20.9 42.1 -1.9 0.6682 0.5409 1.7390 1.2292 1.7390 1.2292

SL INCS INCM DEV TURN RHOV-I RHOVM-2 D-FAC OMEGA-B LOSS-P P02/ TEFF-P IEFF-A %EFF-P %EFF-A TEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TCT-INLET TOT-INLET TOT-STG TOT-STG1 1.81 3.92 10.06 56.63 52.06 63.33 0.5330 0.1410 0.0287 0.9405 81.88 89.96 90.70 89.96 90.70

2 1.61 4.01 10.65 53.02 53.70 64.08 0.5115 0.1243 0.0264 0.9499 83.11 91.95 92.55 91.95 92.553 1.39 4.18 11.23 50.08 55.31 65.41 0.4893 0.1143 0.0252 0.9553 83.53 93.44 93.93 93.44 93.934 0.69 4.41 9.14 47.82 56.29 65.59 0.4493 0.0694 0.0169 0.9761 88.03 94.85 95.24 94.85 95.24
5 1.09 6.13 E.22 47.67 52.46 61.39 0.4270 0.0415 0.0113 0.9884 91.11 89.09 89.89 89.09 89.89
6 2.10 7.72 6.47 50.01 48.99 57.34 0.4399 0.0617 0.0176 0.9845 86.23 84.47 85.56 84.47 85.567 -0.96 4.92 7.28 45.95 53.26 59.89 0.4142 0.0900 0.0262 0.9766 78.94 88.26 89.10 88.26 89.10
8 -2.93 3.21 8.43 42.66 56.20 62.85 0.3790 0.0777 0.0230 0.9794 79.46 91.55 92.17 91.55 92.179 -4.66 2.22 11.43 29.08 59.36 66.61 0.3429 0.0783 0.0244 0.9787 75.24 89.73 90.52 89.73 90.5210 -3.92 3.13 12.96 39.83 5E.49 65.65 0.3576 0.1002 0.0317 0.9728 69.86 84.40 85.59 84.40 85.5911 -1.01 6.14 13.96 43.97 53.40 61.03 0.4038 0.1410 0.0451 0.9636 62.76 74.65 76.51 74.65 76.51

NCORR WCORR TO/TO PO/PO EFF-AD EFF-P TO2/T01 P02/PO1 EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STGRPM LBM/SEC % % % %
10671. 184.50 1.1970 1.7573 88.67 89,52 1.1970 0.9737 88.67 209.06
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APPENDIX C

TABLE XXI (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (*des - act.) = +2.50

STATOR 2 (o des. act.
) 

= -5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 24, SPEED CODE 10, POINT NO 13
SL EPSI-I EPSI-2 V-1 V-2 VM-L VM-2 VA-1 V-2 8R- 8-2 M-1 -2 1-L J2 M-I N*-I -8 8*-2

LEGkE6 DOGREE FT/SEC FI/SEC Fl/SEC FT/SECC F/SEC FT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.d16 18.423 6C8.2 1030.6 6C8.2 590.3 0.0 844.8 0.0 55.1 0.5615 0.9114 626.6 725.4 C.8062 0.5326 873.2 602.3Z 14 457 l .146 6 94.3 6_ 0.0 794.9 _0 53.1. 0.5749 0.8754 615.6 760.5 0.8489 0.5267 918.2 598.3
3 12.25u 14.014 f35.3 976.4 (35.3 610.8 0.0 761.7 0.0 51.3 0.5882 0.8571 123.8 795.6 0.8917 0.5370 963.0 611.7
4 6.511 8.3C8 668.3 858.3 668.3 595.6 0.0 672.4 0.0 48.5 0.6211 0.7798 861.7 900.9 1.0134 0.5538 1090.5 637.9

9 .3 1. 1 12.6 61 5 .2 Q0 601._ _ 47.8 0.6440 0.6996 I0313. 1041.9 1.1487 0.8dW 1213.5 701.1o -0.913 -0.874 696.2 171.7 696.2 515.9 0.0 574.0 0.0 48.0 0.6492 0.6565 1116.6 1111.5 1.2270 0.6337 1315.9 745.0
7 -1.925 -2.190 698.0 7771.4 68.0 546.9 0.0 552.5 0.0 45.3 0.6510 0.6622 1157.5 1146.5 1.2606 0.6877 1351.7 807.4
8 -3.269 -3.481 698.7 183.: 66.7 5758 0.0 53L5 00 2.7 0.6516 0.6684 1198.3 1181.6 1.2938 0.7408 1387.1 868.59 -7.905 -7.390 689.5 791.6 889.5 597.0 0.0 519.8 0.0 41.0 0.6424 0.6719 1320.3 1286.9 1.3871 0.8250 1489.5 972.1
10 -9.569 -8.764 682.1 798.3 682.1 598.4 0.0 528.3 0.0 41.4 0.6350 0.6752 1361.0 1322.0 1.4171 0.8408 1522.4 994*0

011-11,02-10.17 6._7. 2_ L_ 3.2 L5_.8 0.0 556L_ 0.0 4k.6 059.6259 0.6630 1401.6 1357.1 1.4458 0.8198 1554.8 977.9

-I INCS INCM DEV TRN 8RHO9-1 AHCVM-P-FAC CEGA-B LOSS-P PO/ IEFF-P IEFF-A R'-1 8'-2 VR'-1 VR'-2 P(/IPDDEGRE EGRGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FTSEC INLET
1 -0.74 3.87 16.50 57.1C 39.92 47.47 0.5389 0.0446 0.0096 1.8478 97.68 91.48 .45.65 -11.45 -626.6 119.4 1.8478
2 -0.64 3.66 16.30 50.48 40.52 49.22 0.5596 0.0350 0.0080 1.8375 98.00 97.83 47.18 -3.10 -675.6 14.4 1.8379
3 -0.*a 7.85 14.11 45.3E 41.10 51.46 C.5631 0.0132 0.0031 1.8537 99.19 99.13 48.55 3.17 -723.8 -33.8 1.85374 0.61 4.08 11.32 31.11 42.44 52.27 0.5835 0.0422 0.0105 1.8260 96.80 96.53 52.11 21.00 -861.7 -228.5 1*8260
3 1.72 4.40 8.56 1~.40 43.30 49.21 0.5819 C.1097 0.0256 1.7826 90.11 80.:9 56.23 38.83-1033.8 -439.6 1.7826
6 2.12 4.40 8.83 11.88 43.49 46.93 0.5700 0.1368 0.0300 1.7620 86.86 85.79 58.05 46.17-1116.6 -537.5 1.620
7 2.32 4.42 7.C4 11.4 43.56 50.40 0.5329 0.1034 0.0227 1.7895 89.80 88.95 58.90 47.36-1157.5 -594.0 1.7895
8 2.52 4.47 5.60 h11.2 43.58 53.75 0.4985 0.0702 0.0155 1.8166 92.86 92.25 59.74 48.46-1198.3 -80. 1.8169 3.30 4.78 5.25 1C.36 43.25 56.47 0.4689 0.0801 0.0175 1.8644 91.48 90.71 62.40 52.05-1320.3 -767.1 1.8644

10 3.68 4.97 .90 (.46 42.97 6.52 0.4706 0.1022 0.0223 1.8800 89.14 88.15 63.36 52.90-1361.0 -793.7 1.8800
11 3.99 1.14 8.45 9.49 42.63 52.39 0.5010 0.1690 0.0359 1.8700 82.33 80.74 64.32 54.83-1401.6 -800.4 1.8700

/TO P'/P EFF-AD EFF-P 1CI/1L T02/T01 PC2/PdI FF-AD FF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

I 8 SOFT t S
1.20(5 1.8286 91.04 91.75 41.22 1,2065 1.828t 91.04 91.15

STATOR 1

RUN NO 24. SPEED CODE 10. POINT NO 13SL EPSI-1 EPSI-2 V-1 V-2 Mn-I VN-2 ve-1 v8-2 8-1 8-2 M- N-2 Po0/P TOTO P/OIP Tml
DEGREE DEGREE FT/SEC FT/SEC Fl/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO

1 18.224 14.914 1033.2 617.3 619.3 614.2 827.0 -61.5 53.4 -5.7 0.9140 0.5190 17349 1.1966 1.7349 1.1966
S15.964 13.178 LC0.9 620.1 626.3 618.9 780.8 -38.7 51.4 -3.5 0.8821 0.5221 1.7453 1.1939 1.7453 1.1939
3 13.909 11.544 986.2 631.0 639.9 630.7 750.3 -20.6 49.6 -1.9 0.8669 0.5317 1.7622 1.1944 1.7622 1.1944
4 8.545 6.978 914.3 635.1 625.5 634.7 666.9 -24.0 46.9 -2.2 0.7955 0.534 1.71748 1.1943 1.1748 1.19435 2.314 1.258 832.8 (10.8 576.8 614.7 600.6 -37.5 46.1 -3.5 0.7146 0.5161 .7499 1.2010 1.7499 1.2010a -0.74J -1.459 793.6 593.4 547.6 591.2 574.5 -51.2 46.4 -5.0 0.6768 0.4962 1.72 7 1.2048 1.7237 1.2048
7 -2.101 -2.625 799.5 619.5 16.8 618.2 553.6 -39.3 43.8 -3.6 0.6827 0.5195 1.7506 1.2030 1.7506 1*2030
8 -3.254 -3.828 805.9 640.L 604.4 639.5 533.1 -289 41.4 -2.6 0.6892 0.5382 1.738 1.2013 1.7738 1.2013
9 -6.153 -6.437 816.7 611.3 627.4 677.2 522.9 -12.3 39.9 -1.0 0.6952 0.5681 1.8179 1.2147 1*8179 1.214710 -7.058 -7.317 824.6 681.2 630.1 681.1 531.9 -8.7 40.3 -0.7 0.6996 0.5691 1.8223 1.2243 1.8223 1.224311 -8.071 -8.224 819.6 855.8 597.6 655.4 560.9 -15.4 43.3 -1.4 0.6893 0.5422 1.7898 1.2423 1.7898 1.2423

SL INCS INCH DEV TLRN RHOVM-1 RHCVM-2 D-FAC CMEG8-8 LOSS-P P02/ SEFF-P EFF-A IEFF-P 8EFF-A IEFF-PDEGREE DECREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLE T TOT-IN TOT-STG TOT-STG
L 3.32 5.43 9.17 59.03 49.70 59.73 0.5719 0.1463 0.0298 0.9389 82.30 86.67 87.64 86.67 87.642 3.06 5.46 018 4.95 51 6&4 . I0.54S 0.126 O.02868 0.9498 83.88 88.88 89.10 R8.8A 8.70
3 2.61 5.39 11.03 51.49 53.52 62.02 0.5275 0.1275 0.0281 0.9506 82.91 90.32 91.05 90.32 91.054 2.35 6.C7 9.61 49.02 54.29 62.74 0.4866 0.0823 0.0201 0.9119 87.04 91.59 92.23 9L.59 92.235 3.14 8.19 8.32 45.3 51.34 60.13 0.4684 0.0629 0.0172 0.9819 88.20 86.17 87.19 86.17 87.193.85 9.47 6.91 51.33 49.19 57.36 0.4768 0.0807 0.0230 0.9788 84.15 82.14 83.43 82.14 83.43
7 1.54 7.41 8.25 47.48 52.50 60.32 0.4424 0.0872 0.0254 0.9766 81.39 85.40 86.48 85.40 86.488 -0.66 5.49 9.34 44.03 55.70 62.72 0.4135 0.0906 0.0269 0.9753 79.14 88.31 89.20 88.31 89.209 -2.23 4.65 12.00 4C.93 58.48 66.28 0.3770 0.0916 0.0286 0.9747 75.18 86.63 87.68 88.63 87.6 6.63 7.6810 -2.18 4.87 13.54 41.00 58.60 66.27 0.3838 0.1106 0.0350 0.9692 70.56 83.29 84.62 83.29 84.6211 0.18 7.33 14.46 44.66 54.83 62.60 0.4276 0.1575 0.0505 0.9571 62.56 74.59 76.55 74.59 76.5S

SCORR NCORR TO/TO PO/PC EFF-AD EFF-P T02/T01 P02/PO0 EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-ITG8PM L8M/SEC x I 8
10661. 181.50 1.2Ce5 1.7724 85.94 87.01 1.2065 0.9693 05.94 195.25
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ROTOR 2

RUN NO 24. SPEED CODE 10, POINT NO 13

SLAR E 2_ Y ... _ _l .-_... .._ v-1 _ 2_. . 8l. 8-2. -1 M-2 . _U.1 U-_2...... ... L __V L.V

UEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

1 11.569 .C69 672.3 I1C0.4 67C.6 655.8 -59.9 889.8 -5.1 53.5 0.5689 0.8814 831.3 871.9 C.9425 C.5231 1115.3 656.1

2 10.748 9.797_ 82 19090.3_ 6PeL. 42A. -37,8 80 9 -3.2 53.8 0.,5783 0.8643 .. 54.. 89 0. - C.9512__05122--1. L,26AZ.

3 9.791 8.596 700.2 1C73.1 699.9 657.6 -20.2 848.0 -1.7 52.1 0.5939 0.8565 879.C 909.1 C.9664 0.5271 1139.5 660.5

4 6.238 5.211 723.5 SS7.C 723.1 667.5 -23.7 740.6 -1.9 48.0 0.6151 0.7928 954.2 969.6 1.0340 0.5611 1216.2 705.6

S 0.865 0.938 714.3 117. 17 13.3 62. -37.4 638.1 -3.0 46.6 0.6049 0.6889 1057.9 10517.2 1,1C6_9.57_LO 31 -1_ 34.I

6 -1.784 -1.173 093.3 821.9 691.3 576.3 -51.4 586.1 -4.2 45.5 0.5848 0.6412 1110. 110C3.9 1.1408 0.6044 1352.2 774.8

1 -2.998 -2.210 714.2 816.6 713.1 569.4 -39.2 585.4 -3.1 45.7 0.6042 0.637C 1137.4 1127.5 1.1641 0.6135 1375.9 78to.5

8 -4048 -3.191 73C. 823.1. 2.9.7 576,.3 -2.8.9 _87. _ -2,3 45.5 0.6194 0.6424 1.16412 1152t .l.e _C2911 _bL
9 -6.750 -6.156 761.6 841.4 161.5 594.2 -12.4 595.7 -0.9 44.9 0.6442 0.6518 1245.8 1228.9 1.244L1 0.6727 1470.7 868.3

10 -7.534 -7.172 165.4 844.8 765.3 597.6 -8.8 597.1 -0.7 44.8 0.6449 0.6515 1273.2 1255.0 1.2582 0.6855 1493.1 888.8

L - .40tL -R344 I 620.. 14..L_593. 1_15*6_ 506.,4- :1,Z 43.5 0. o0. 0__..130c. 121.1 .I3L6S. C0.128L151. 7Z1.40.-

SL INES_ INCM __._EY _TLRN RHOM- 1HY3M2 -FAC_ EGA-8 LOSS-P _P02/ IEFF-_P-EFF- 8-_ '1 2z_ _V-1 V'-2 PC/PC

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 3.49 7.80 18.84 !4.52 63.56 76.24 0.6099 0.2118 0.0483 1.8359 86.63 85.44 52.97 -1.56 -891.2 17.9 3.1850

S 2,65 7 . 1.4 . _119...6_M1 16~06 .722r0._IZl0.0462 1.B357 87.27 86.14 52.61. .. E_92Z.6 -__9..2__3f L_

3 1.77 6.35 12.82 46.83 6.59 79.46 0.6054 0.1569 0.0374 1.8276 89.42 88.49 52.12 5.25 -899.2 -61.1 3.214

4 1.82 6.61 9.37 34.83 68.47 84.03 0.5822 0.1148 0.0279 1.7840 91.00 90.24 53.57 18.54 -977.9 -229.0 3.1667

5 3.46 8.03 6.59 22.11 66.61 77.21 0.5847 0.1302 0303 1-7.159 88.21 81.2E 56.93_ 4.82-1095.3 -4 9L_~3.003

6 4.86 9.20 5.70 17.32 64.10 73.97 0.5664 0.1283 0.0283 1.6960 87.68 86.74 59.23 41.91-1162.2 -517.8 2.9234

7 3.88 7.96 4.31 1.19I 66.55 73.49 0.5661 0.1493 0.0330 1.6734 85.22 84.11 58.76 43.57-1176.6 -542.6 2.9294

8 3.13 6.94 -,jC4 14.1.5 _6L8,50 _74 .85 EQ603._0L599 0.9358 1.64 79 03,90 8.2.7C 586.51 4i-119 ..2 -15. _2.B _

9 L.92 4.60 -0.40 12.C4 71.39 77.16 0.5526 0.1862 0.0446 1.6651 80.65 79.22 58.73 46.69-1258.3 -633.2 3.3254

lu 1.86 4.04 0.93 11.45 71.35 77.30 0.5505 0.1890 0.0463 1.6684 80.24 78.78 59.06 47.61-1282.0 -657.9 3.0402

It1 2.93 4.3 4.55 10.24 68.4 76.00 0.5293 0,1564 0.0378_ 1.627 83.24 1.9- 6C44. 5 .5C. 1 1.i -1.._2..3 .

70T/T0 PO/PC EFF-AD EFF-P MC1/Al T02/TO1 PC2/PC1 EFF-AD EFF-P

INLET NLET INLET INLET LBM/SEC POTOR kOTOR

I ~ SOFT 3
1.4425 3.C518 84.46 86.66 40.23 1.1956 1.7218 85.21 80.3C

STATOR 2

RUN NO 24. SPEED CODE 10, POINT NO 13

SL EPSI-L EP51-2 V-_ V-2 .%P1 Vt-2 .V9-1 V6-2 -1 8-2 M-1 M-2 P0/PQO LTOT -. PL CZL.
UEGREE DEGREE FT/SEC FT/SEC Fl/SEC FTI/SEC FT/SEC FT/SEC CEGREE CEGREE INLET INLET STAGE T01

l 8.5,7 0.780 1128.8 614.5 7(5.7 662.6 881.0 126.1 51.6 10.8 0.9030 0.5137 3.0484 1.4600 1.7572 1.2201

2 7.327 0.646 1112.8 082 . 689.7 672.5 873.3 118.7 51.9 10.0 0.8900 0.5213 3.C699 1.4554 1,161-9 L..LU L

3 6.202 0.449 1094.9 698.9 7C0.3 690.2 841.7 110.2 50.4 9.1 0.8765 0.5358 3.10f2 1.4476 1.7664 1.2121

4 3.524 -0.245 IC11.7 696.3 701.3 688.5 737.4 lC4.2 46.5 8.6 0.8113 0.5369 3.1179 1.4312 1.7568 1.1984

5 0.774 -0.91? 899.1 612.1 633.9 607.4 637.5 75.7 45.1 7.1 0.7072 0.4693 2.9823 1.4246 1.7026 1 199

6 -0.492 -0.994 844.5 5i2.1 6(7.7 558.1 586.5 67.1 43.9 6.8 0.6603 0.4294 2.9096 1.4293 1.6854 L.1868

7 -1.145 -0.973 839.6 55e.2 6C1.1 554.5 586.1 64.5 44.2 6.6 0.6564 0.4265 2.9032 1.4283 1.6641 1.1869

8 -1.855 -0.953 846.6 513.3 6C8.3 569.6 588.9 64.8 44.0 6.5 0.6624 0.4385 2.9221 1.4282 1. 65 1.1885

9 -4.175 -1.118 870.5 821.7 631.9 618.2 598.8 96.5 43.5 8.9 0.6764 0.4762 2.9818 1.4521 1.6420 1.1961

10 -5.044 -1.205 E77.5 635.1 639.7 625.2 600.7 111.4 43.3 10.1 0.6790 0.4813 2.9870 1.4658 1.6393 1.1982

11 -5.908 -1.192 858.9 003.6 642.2 593.8 570.4 108.4 41.7 10.3 0.6601 0.4542 2.9322 1.4793 1, 3.1 - ..T. L1 _

SL INCS INCM D EV TLRN RHOVM-1 RHCVM-2 D-FAC CIEGA-8 LOSS-P P02/ IEFF-P NEFF-A IEFF-P _ JEFF-A..FF-P

DEGREE DEGREE 0EGREE DEGREE TOTAL TOTAL POL STATC-ST TOT-INLET TOT-INLET TOT-ST G TOT-STG

1 -1.89 -0.33 17.07 4C.1 80.68 93.03 0.5529 0.1043 0.0232 0.9571 87.27 81.14 83.80 78.78 80.38

2 -0.52 1.50 16.25 41.90 80.38 95.03 0.5420 0.1011 0.0 229 0.9593 87.23 _82.57 85Q5 _ 9._ 7 7_8I.L_L

. -1.25 1.25 14.91 41.33 83.35 98.50 0.5193 0.0865 0.0200 0.9659 88.50 85.06 87.21 82.63 83.96

4 -4.07 -0.20 13.92 31.88 87.14 99.70 0.4733 0.0473 0.0116 0.9833 92.76 88.64 90.28 87.42 88.37

5 -4.51 0.14 12.40 38.C05 8C.28 87.04 0.4908 0.0 0090 03. 946 _ .812 U19 8__ , J4 _.8_6
6 -5.45 C.34 12.C6 37.10 77.12 79.34 0.5095 0.0287 0.0079 0.9926 95.30 82.76 85.10 85.48 86.51

7 -4.99 1.00 11.79 37.01 76.69 78.82 0.5100 0.0332 0.0093 0.9917 94.55 82.76 85.1C 83.20 84.35

8 -5.01 -1.19 11.58 37.56 78.06 81.10 0.4981 0.0397 0.0112 0.9899 93.35 83.36 85.64 81.19 82.46

9 -5.32 1.37 14.02 34.e2 80.84 86.89 0.4509 0.0528 0.0153 0.9861 90.28 8C.67 83.35 77.02 78.56

10 -6.20 0.68 15.86 33.18 81.36 87.00 0.4424 0.0657 0.0191 0.9826 87.84 78.42 81.42 75.88 77.49

11 -9.02 - 1.93 17.26 31.38 80.72 81.35 0.4588 0.0842 0.0247 0.9787_ 85._23 _174.70 _815 78.36 79.81

NCORR MCORR 10/70 PO/PC EFF-AD EFF-P T02/TOL P02/PO1 EFF-AD EFF-P

INLET NLET _ LEI.T __ NM ELA __ .l _. .. T -S __SA.E 10.1G_

RPM L B/SEC S It %
10661. 181.50 1.4425 3. C01 82.95 85.33 1.1956 0.9831 82.33 192.15
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APPENDIX C

TABLE XXI (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
DESIGN SPEED
STATOR 1 (des. - act) = +2.5

STATOR 2 ( des. - act.
) = 

-5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 24, SPEED CODE 10, POINT NO 4
SL EP51-1 EPSI-2 V-1 V-2 Vm-1 Vm-2 Va-i VE-? B-1 8-2 M-1 4-2 U-I U-2 M -1 M-I V-1 V'-2

ubGRL0 OLtqEF FT/SFC F'ISEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEFC FT/SEC FT/SEC
1 1.ol13 1 .418 592.8 1ZC8.4 592.1 555.6 0.0 841.6 0.0 56.6 0.5464 0.8889 627.4 726.3 0.7956 0.5002 863.1 567.5
2 14.453 10.147 605.7 173.3 6C5.7 562.5 0.0 794.2 0.0 54.7 0.5591 0.8541 676.5 761.5 0.8381 0.4945 908.1 563.5
3 L2.264 14.027 618.5 952.1 618.5 510.6 0.0 762.2 0.0 53.2 0.5716 0.8326 724.7 796.6 0.8805 0.4999 952.7 571.64 . s-. 8.371 649.4 378.3 649.4 561.8 0. 0675.1 0.0 50.3 0.6022 0.7601 862.8 902.1 1.0014 0.5243 1079.9 605.9
S1.J2 2.048 67C.6 101.6 E70.6 516.2 0.0 613.5 0.0 49.9 0.6234 0.6842 1035.2 1042.6 1.1465 0.5728 1233.4 671.26 -U.di9 -0.736 615.5 110.3 675.5 492.8 0.0 592.0 0.0 50.2 0.6283 0.6532 1118.1 1112.9 1.2150 0.6081 1306.3 717.1
1 -1.862 -2.061 617.3 173.E 677.3 521.7 0.0 571.5 0.0 47.6 0.6331 0.6566 1159.0 1148.0 1.2488 0.6598 1342.4 777.5
6 -3.212 -3.3 3 677.9 77e. 677.9 545.3 0.0 553.4 0.0 45.4 0.6307 0.6597 1199.9 1183.2 1.2822 0.7073 1378.2 833.0
9 -1.6b) -7.308 669.9 781.6 669.7 562.7 0.0 542.4 0.0 43.9 0.6227 0.6598 1322.0 1288.6 1.3776 07890 1482.1 934.6
1U -. .31 -8.693 667.7 791.5 6L.2 564.1 0.0 555.2 0.0 44.5 0.6160 0.6655 1362.7 1323.7 1.4076 0.8016 1515.6 953.4
11-10.93,-10.13 54.9 794.9 654.9 543.2 0.0 580.3 0.0 46.8 0.6077 0.6636 1403.4 1358.9 1.4370 0.7925 1548.7 949.3

SL INC I'ICM DEV TURN "OV0-1 RHCVM-2 O-FAC CMFGA-R LCSS-P P02/ TEFF-P !EFF-A B'-1 B'-2 V6'-1 V6e-2 P/IPO
6)EGREE OE'=EE DEGREE OFIREE TrTAL TOTAL POL TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 0.3 4.64 16.22 58.16 39.21 46.44 0.573U-0.0239 -0.0052 1.8866 101.21 101.33 46.42 -11.74 -627.4 115.3 1.8866
1 J.1, 4.44 16.7 51.30 39.81 48.17 0.5927-0.0283 -0.0065 1.8792 101.57 101.72 47.96 -3.33 -676.5 32.7 1.87923 0.34 4.45 14.99 45.89 40.37 49.88 0.6005-0.0351 -0.0084 1.8897 102.10 102.30 49.35 3.46 -724.7 -34.4 1.8897
4 1.44 4.91 12.33 3C.93 41.69 51.19 0.6095-0.0045 -0.0011 1.8722 100.32 100.37 52.95 22.02 -862.8 -226.9 1.87225 2.34 5.27 9.47 17.31 42.53 48.29 0.6052 0.3740 0.0171 1.8442 93.61 93.05 57.06 39.74-1035.2 -429.1 1.84426 2.92 5.20 9.24 12.27 42.12 46.57 0.5924 0.1036 0.0225 1.8371 90.56 89.73 58.86 46.58-1118.1 -520.9 1.8371
7 3.11 5.21 7.54 11.84 42.79 49.92 0.5565 0.0751 0.0164 1.8628 92.98 92.35 59.69 47.85-1159.0 -576.6 1.8628
a 1.33 5.25 6.24 11.42 42.81 52.76 0.5261 0.0517 0.0113 1.8863 95.02 94.57 60.51 49.09-1199.9 -629.8 1.8863
9 4.0 5.47 6.12 10.18 42.51 55.18 0.4966 0.0685 0.0147 1.9340 93.08 92.42 63.10 52.92-1322.0 -746.2 1.9340
13 4.34 5.E3 6.64 10.38 42.24 55.24 0.5011 0.0946 0.0203 1.9563 90.50 89.58 64.02 53.64-1362.7 -768.6 1.9563
11 4.62 5.17 8.E4 9.96 41.91 52.77 0.5228 0.1462 0.0309 1.9654 85.53 84.12 64.95 54.99-1403.4 -778.5 1.9654

Tn/TO PO/DC EFF-AD EFF-P 6CI/Al TO2/TOI PO2/POl EFF-AD EFEF-P
INLET INLET IFLET INLET LBM/SEC ROTOR ROTOR

7 SOFT S t
1.2124 1.8919 91.99 94.49 40.50 1.2124 1.8919 93.99 94.49

STATOR 1

RUN NO 24, SPEED CODE 10, POINT NO 4EPSI-1 LP I-2 V-1 V-2 V5-1 VM-2 V8-1 Ve-2 8-1 8-2 M-1 M-2 PO/PO TO/TO PO/PO T02
DEG;Et JEFE FT/SEC FTISEC FI/SEC FT/SEC FTISEC cTISEC DFGREF DEGREE INLET INLET STAGE T01

1 d1.269 14.984 1007.8 563.6 580.5 561.1 823.8 -53.2 55.0 -5.4 0.8883 0.4719 1.7649 1.1961 1.7649 1.1961
2 1.0534 13.318 976.6 570.4 587.5 569.5 780.1 -33.0 53.2 -3.3 0.8574 0.4783 1.7784 1.1941 1.7784 1.19413 14.02 11.732 958.5 581.6 595.8 581.2 750.8 -23.8 51.7 -2.3 0.8390 0.4880 1.7948 1.1947 1.7948 1.19474 7.4 7.271 890.9 589.2 587 88,7 669.6 -23.1 48.8 -2.2 0.7723 0.4945 1.8125 1.1953 1.8125 1.19535 2.60J 1.644 818.9 577.2 543.6 576.3 612.4 -31.3 48.4 -3.1 0.7002 0.4819 1.8016 1.2050 1.8016 1.20506 -U.413 -1.041 789.4 56.6 521.6 568.2 592.5 -40.1 48.6 -4.0 0.6708 0.4740 1.7936 1.2113 1.7936 1.2113

-1.673 - .230 193.3 591.5 549.1 590.6 572.6 -32.5 46.2 -3.2 0.6747 0.4933 1.8171 1.2104 1.8171 1.2104.-3.06o -3.278 797.1 E10.0 572.1 609.6 555.1 -21.6 44.2 -2.0 0.6784 0.5096 18382 1. 2100 1.8382 1.2100
9 -6.141 -6.246 804.8 044.7 991.7 644.7 545.6 -4.0 42.8 -0.4 0.6812 0.5369 1.8804 1.2243 1.8804 1.2243
L9 -7.10l -7.192 815.9 653.4 594.5 653.4 558.9 3.2 43.3 0.3 0.6880 0.5418 1.8902 1.2360 1.8902 1.2360
1 -o.131 -8.161 821.1 629.3 516.5 628.2 584.7 -9.9 45.5 -0.9 0.6876 0.5161 1.8596 1.2532 1.8596 1.2532

SL UI3 C INC F O TUN PEHOVP-1 RHOVM-2 0-F4C CmEG-R LOSS-P P02/ !EFF-P TEFF-A IEFF-P SEFF-A SEFF-PUFG EE DEFSE [FET OFF EE TOTAL TOTAL POL STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG
1 t.J 7.09 9.46 00.40 48.55 56.78 0.6123 0.1608 0.0327 0.9354 81.46 89.80 90.57 89.80 90.57

2 4.82 7.27 10.44 56.45 50.18 58.00 0.5871 0.1405 0.0298 0.9463 82.96 92.07 92.67 92.07 92.67S 4.65 7.43 10.56 4.01 51.85 59.43 0.5666 0.1352 0.0298 0.9500 82.78 93.34 93.85 93.34 93.85
4 4.2o .7 9.59 51.00 53.11 60.59 0.5260 0.0985 0.0240 0.9678 85.58 94.77 95.17 94.77 95.17S 9.3 10.44 8.70 51.51 50.55 58.82 0.5093 0.0833 0.0227 0.9767 85.91 89.27 90.11 89.27 90.116 6.12 11.73 7 .82 2.68 48.77 57.64 0.5075 0.09C8 0.0259 0.9764 83.60 85.91 87.00 85.91 81700

1 3. l 9.79 8.73 49.37 51.96 60.21 0.4775 0.0943 0.0275 0.9752 81.72 88.37 89.28 88.37 89.28v8 2.j 9.21 9.90 46.20 54.72 67.40 0.4503 0.0970 0.0288 0.9743 79.88 90.38 91.15 90.38 91.15SJ0.64 7.52 12.70 43.11 57.26 65.52 0.4139 0.1045 0.0326 0.9721 75.03 88.07 89.06 88.07 89.061 0 .8' 7.94 14.56 '3.05 57.41 66.26 0.4174 0.1255 0.0397 0.9659 70.15 84.45 85.76 84.45 85.7611 2.40 9.55 14.91 46.43 55.18 62.61 .44696 0.1989 0.0637 0.9461 58.60 76.48 78.41 76.48 78.41

"CCOp WCOD" TO/TO Pb/C EFF-AO EFF-P TO2/TO1 PO2/POL FE-ADO EFF-PINLET INLET IPILET INLET INLET INLET STAGE TOT-STOF P M L /SEC ' T
10675. 179.30 1.?7124 1.3267 88.36 89.29 1.2124 0.9655 88.36 185.65
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APPENDIX D

OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
AT 105 PERCENT OF DESIGN SPEED

This appendix provides test overall performance and blade-element data at 105 percent of
design speed for rotor 1, stator 1, rotor 2, and stator 2. The data is presented for five com-
binations of stator settings at various flows and pressure ratios. An overall-performance and
stall data summary is given in Table XXII, and the complete overall and blade-element data
is given in Table XXIII to Table XXVII. The column headings for Tables XXIII through
XXVII are identified in Table XI of Appendix A.

TABLE XXII - OVERALL PERFORMANCE AND STALL DATA SUMMARY FOR
105 PERCENT OF DESIGN SPEED

PERFORMANCE

STATOR CORRECTED
( 3)

REF. TABLE( 1)  SETTING (2)  FLOW 7ad, II '?ad, 16
SI S2 Ibm/sec P1 1 /P0  % P 16/P0 %

XXIII(a) 00 00 190.3 1.721 83.21 2.442 71.79
XXIII(b) 00 00 190.0 1.805 82.80 3.207 82.72
XXIII(c) 00 00 189.6 1.719 82.92 2.651 72.68
XXIV(a) -50 +2.50 190.0 1.798 83.96 2.847 82.30
XXIV(b) -50 +2.50 189.6 1.790 83.53 2.558 78.87
XXIV(c) -50 +2.50 189.5 1.789 84.95 2.328 71.22
XXIV(d) -50 +2.50 189.0 1.868 85.19 3.062 83.73
XXV(a) -7.50 +2.50 187.8 1.808 87.64 2.300 71.09
XXV(b) -7.50 +2.50 187.8 1.808 87.21 2.643 80.80
XXV(c) -7.50 +2.50 187.3 1.834 86.68 2.878 83.16
XXV(d) -7.50 +2.50 185.8 1.874 86.62 3.018 83.34
XXVI(a) -2.50 +2.50 190.2 1.771 86.28 2.581 78.63
XXVI(b) -2.50 +2.50 190.1 1.784 88.73 2.349 71.11
XXVI(c) -2.50 +2.50 189.9 1.778 86.96 2.855 82.41
XXVI(d) -2.50 +2.50 189.0 1.883 88.33 3.145 83.62
XXVII(a) +2.50 -2.50 190.3 1.717 84.43 2.930 80.43
XXVII(b) +2.50 -2.50 190.2 1.704 82.93 2.446 68.33
XXVII(c) +2.50 -2.50 189.8 1.708 84.73 2.760 78.32
XXVII(d) +2.50 -2.50 188.8 1.875 85.41 3.278 80.37

STALL POINT DATA

STATOR CORRECTED (3 )  STALL
SETTING(2) FLOW MARGIN
SI S2 Ibm/sec P 16 /P0  %

00 00 188.2 3.300 15.7
-50 +2.50 186.9 3.078 8.5
-7.50 +2.50 185.6 3.020 7.4
-2.50 +2.50 187.8 3.145 11.0

+2.50 -2.50 188.7 3.282 14.7

NOTES: (1) Refers to remaining Appendix D tables.

(2) Stator Setting = 0*des. - 1 *act.

(3) Corrected Flow = W V//
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APPENDIX D

TABLE XXIII (a) - OVERALL PERFORMANCE AND BLADE ELEMENT DATA
105% OF DESIGN SPEED 0

STATOR 1 (Odes. act.

STATOR 2 (fdes. act.
) 

= 
0

(Data from reference 3)

U. S. CUSTOMARY UNITS

ROTOR i

RUN NO 3, SPEED CODE 15. POINT NC 31

>L LPI- EP SI-2 V-I V-2 Vo- M-2 ve-t V6-2 8-1 e-2 M-1 M-2 U- 2 M-0 *-i V'-1 V-2

UkGct UEGkEE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC CEGPEE CEGREE FT/SEC FT/SEC FT/SEC FT/ISEC

I 16.540 18.366 666.7 1154.5 666.7 732.8 0.0 892.2 0.0 50.6 0.6194 1.0317 66G.9 75.1 C.8722 0.6646 938.8 743.7

2 1 .7s5 16.033 683.1 1119.3 683.1 734.1 0.0 844.9 0.0 49.0 0.6359 0.9946 712.7 802.2 0.9190 0.6534 987.2 735.3

3 11.3'Z 13.844 699.0 1093.6 659.0 740.0 U.0 805.3 0.0 47.4 0.6520 0.9678 763.5 839.2 0.9655 0.6555 1035.2 740.8

4 4.619 8.029 135.7 986.3 135.1 702.0 0.0 692.9 0.0 44.6 0.6893 0.8604 908.9 950.3 1.0951 0.6522 1169.3 747.7

S-1.boo 1.366 153.3 797.4 153.3 582.4 0.0 544.6 O.0 43.1 0.7075 0.6844 1090.5 IC98.3 1.244E 0.6898 1325.4 803.6

o -2.451 -1.682 755.1 100.9 155.1 505.9 0.0 485.1 0.0 43.8 0.7094 0.5977 1137.8 1172.4 1.3144 0.1277 1399.1 853.4

I -2.755 -2.9170 756.0 739. 756.0 573.8 0.0 466.6 0.0 39.1 0.7103 0.6336 1221.0 1209.4 1.3492 0.8042 1436.1 938.7

Z -3.a54 -4.194 755.7 1749 755.1 627.5 0.0 454.6 O.u 35.9 0.7100 0.6662 1264.1 1246.4 1.3836 0.8687 1472.7 1010.3

9 -b.569 -7.833 340.0 600.7 140.0 662.4 0.0 449.8 0.0 34.2 0.6937 0.6861 1392.7 1351.5 1.4786 0.9628 1577.1 1123.6

Lu-u0.2
9  

-9. 112 729.6 197.7 729.6 651.3 0.0 460.6 0.0 35.2 0.6831 0.6801 1435.6 1394.5 1.5C77 0.9708 1610.3 1138.6

11-11.604-10.384 718.2 591*7 710.2 586.6 0.0 482.4 0.0 39.3 0.6115 0.6405 1478.4 1431. 1.5367 0.9408 1643.6 1115.9

L INL INCH DEV TURN RHCVY-1 RHCVM-2 D-FAC CNEGA-8 LOSS-P P02/ IEFF-P EFF- A 8-1 8'-2 VWe-1 V6'-2 PC/PC

OECEe UGREEE CEGREE DEGREE TOTAL TOTAL POI TO TOT DEGREE DEGREE FT/SEC FT/SEC INLET

L -1.6 2.173 18.10 54.36 42.38 56.89 0.4348-0.0054 -0.0012 2.0050 100.28 100.32 44.51 -9.85 -660.9 127.1 2.0050

/ -1.06 2.42 16.27 49.27 43.01 58640 0.4678 0.0039 0.0009 1.9890 99.18 99.76 45.94 -3.33 -712. 42.7 1.9890
1 -1.75 2.35 14.16 44.63 43.59 60.12 0.4848 0.0027 0.0006 1.9858 99.82 99.81 41.25 2.63 -763.5 -33.9 1.9858

4 -0.67 2.80 10.41 30.69 44.84 58.91 0.5276 0.0740 0.0185 1.8192 93.90 93.36 50.83 20.14 -908.9 -257.4 1.8792

> . b5 3.53 13.28 L1.1I 45.39 49.49 0.5207 0.1635 0.0356 1.6602 82.21 81.01 55.36 43.55-1190.5 -553.7 1.6602

1.42 3.10 16.31 3.7C 45.44 43.15 0.5018 0.1951 0.0366 1.5681 76.63 15.14 51.35 53.65-L1177.8 -687.3 1.5681

7 1.oo 3.76 12.01 5.91 45.47 49.82 0.4516 C.1366 0.0271 1.6265 83.47 82.33 51.24 52.32-1221.C -742.8 1.6265

O 1.'1 3.86 8.16 7.51 45.46 55.31 0.4156 0.0888 0.0183 1.6849 89.18 88.37 59.12 51.61-1264.0 -791.8 1.6849

9 l.5. 4.41 7105 8.19 44.97 5882 0.3881 0.0940 0.0197 1.7388 88.29 87.36 62.04 53.85-1792.7 -90.6 1.7388

1o 3.41 4.11 8.06 6.04 44.64 57.34 0.3959 0.1303 0.0270 1.7326 83.83 82.S6 63.10 55.06-1435.6 -933.9 1.17326

.1.1 4.3 11.84 5.92 44.26 50.57 0.4285 0.2133 0.0415 1.6764 73.70 71.76 64.61 58.19-1478.4 -949.1 1.6764

TOITO PCIPC EFF-AD EFF-P hI/1/ T02/TO1 PC2/PCI EFF-AD EFF-P

INLET INLET INLET INLET LW/SEC R010 RT010R

3 I SOFT I I

1.2015 1.7667 87.55 88.49 43.22 1.2015 1.767 87.55 88.49

STATOR 1

RUN NO 3. SPEEC CODE 15. PCINI NO 31

SL tP1I-L kPSI-2 V-1 V-2 9V-1 V-2 6-1 VO-2 8-1 6-2 M-1 H-2 PD/PO 7TO/TO PC/PF TC2/

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FTiSEC FTISEC FT/ISEC CEGREE CEGREE INLET INLET STAGE TO.

L 18.22o 14.923 1166.1 818.4 172.1 816.3 873.4 -6.9 48.7 -0.5 1.0442 0.6954 1.8814 1.218 1.88I14 1.216
S15.956 13.226 1135.4 817.5 77114.8 8175 829.9 8.9 47.1 0.6 1.0118 0.6951 1.860 1.2112 L.886" 1.2172

3 iJ.1 11.667 1113.0 825.1 180.7 824.6 793.2 28.1 45.5 1.9 0.9682 0.1024 1.9CCC 1.2118 1.9000 1.216l

4 8.436 7.480 1011.3 793.5 741.7 793.5 6817.5 4.5 42.8 0.3 0.8854 0.6750 1.8384 1.2102 1.8364 1.2102
5 1.764 1.834 824.3 656.5 619.5 654.8 543.68 -47. 41.3 -4.2 0.7097 0.5557 1.6318 1.1 9l8 1.6318 1.L89

0 -1.00a -1.310 729.9 598.2 545.0 595.3 485.4 -59.0 41.7 -,.7 0.6243 u.5054 1.555o 1.1818 1.5556 1.1818

I -3.159 -2.814 166.7 622.3 007.6 620.3 461.5 -49.9 371.6 -46 068 065 0.521C 1.5146 1.13 15746 1.1813

a -3.994 -3.932 C0.6 610.6 658.0 669.5 456.2 -39.1 34.8 -3.3 0.6904 0.5701 1.62Ct 1.1828 1.6206 1.1828

-6.169 -6.608 828.4 741.2 693.9 740.4 452.6 -35.4 33.2 -2.1 0.7122 0.63C0 1.6986 1.1965 1.6988 1.1965

u1 -. 920 -7.412 827.1 737.0 685.0 736.0 463.6 -37.6 34.2 -2.9 0.17077 0.6240 1.6915 1.2066 1.6915 1.2066

11 -1.920 -b.27 791.9 695.5 625.1 694.2 486.2 -41.0 38.0 -3.4 0.6100 0.5825 1.6344 1.2215 1.6384 1.2215

5L INC5 INCH DEV TUPN RHCV-1 RHC M-2 O-FAC CMEGA-8 LCSS-P P02/ EFF-P . ZEFF-A 5EFF-P EFF-A IEFF-F

OEGHEr UEGREE CEGREE DEGREE TOTAL TOTAL POL STATC-ST TUT-INLET 0TT-INLET TOT-STG TCT-STG

1 -3.84 -1.13 11.85 49.18 59.35 76.69 0.4451 0.1227 0.0251 0.9389 82.12 90.34 91.15 90.34 91.15

2 -3.74 - 1.34 1.85 46.48 60.76 76.93 0.4263 0.1079 0.0229 0.9485 83.74 91.44 52.15 91.44 92.15

3 -3.98 -1.19 12.34 43.60 62.38 77.3 0.4029 0.0913 0.0201 0.9577 85.16 92.74 93.36 92.74 93.36
* -4.16 -0.45 9.60 42.51 61.L0 74.11 0.3682 0.0335 0.0082 0.9864 93.29 9C.30 91.01 90.30 91.07

5 -4.2 C.80 5.14 45.42 51.82 59.03 0.3796 0.00d7 0.0024 0.9912 971.1177 78.88 .23 78.88 80.23
6 -3.32 2.30 3.70 41.36 45.82 52.90 0.4047 0.0906 0.0258 0.9771 79.69 73.97 75.51 73.91 75.51
7 -7.19 -1.31 4.78 42.22 52.01 55.2L 0.3948 01.701 0.0495 0.9560 59.12 76.34 77.177 76.34 77.77

8 -9.82 -3.67 6.08 38.13 57.16 59.91 0.3491 0.1511L 0.0448 0.9587 51.76 81.83 82.06 80.83 82.06

9 -1I1.4 -4.55 7.80 3!.94 60.59 66.38 0.2909 0.0800 0.0245 0.9110 66.34 83.14 84.33 83.14 84.33
LU -10.71 -3.72 84 10 5928 65.40 0.3019 0.0797 0.0252 0.9774 6734 149 9.9 78.49 79.99

11 -7.65 -C.50 9.92 41.31 52.92 60.43 0.3366 0.0865 0.0277 0.9775 67.76 68.34 70.42 68.34 70.42

NCORR CCR8 10/TO PG/PC EFF-AD EFF-P TOZ/TO L PO2/POI EFF-AD

INLET INLET INLET INLET INLET STAGE
kPn L8/SEC I I 2
L1245. 19C.30 1.2015 1.7210 83.21 84.42 1.2015 0.9742 83.21
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APPENDIX D

TABLE XXIII (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPED
STATOR 1 (, des.-, act

) =
O

STATOR 2 ( des. act.

(Data from reference 3)

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 2* SPEtL, CJUL 15, PuINT NU 4
s. Eval-. CPS-2 V-i V-2 VM-1 V"-2 VO-1 Ve- 8-1 8-3 * M-2 U-I U-. M-1 M.-h V-1 V*

E G FT/E T/ F FT/ FT FT/SEL C G/SR FLG/SC FT//SC FT/SLC FT/SL FT/LL FT/LkL FT/SLC FT/SEL FTI(. vTISEC
.&.117 &8.3.4 664.1 1132.8 664.1 679.0 0.0 906.7 0.0 >5.x 0.6168 1.006 061.1i 701.4 40.70 0.6162 937.1 o93.6
r.b.46 i5.58 679.5 1098.4 679.5 681.3 0.u 80l1. 0.0 51.7 0.632Z 0.9704 71Z.9 bO6.4 0.9164 0.6042 gd4.* 600.9

S.i.d, &3.759 694.6 1061.2 694.6 696.7 O.0 826.9 0.0 49.9 0. 475 0.0521 103.7 b39.5 0.9623 0.6135 1032.) 696.b
35.8d 7.891 730.5 989.7 730.5 661.4 0.0 736.3 0.0 48.1 0.6840 0.8583 909.2 950.6 1.0522 0.6029 1166.3 6V5.g

S0.256 1.326 152.6 848.9 752.6 584.8 0.0 615:4 0.0 46.5 0.7067 0.7248 1090.6 096.7 1i2446 0.6177 1325.3 758.0
a - . d. -1.523 755.9 768.5 755.9 522.5 .0 563.6 0.0 .7.* 0.7102 0.6513 L178. 1172.8 1.3151 0.6802 1399.8 80.6
7 -A.50 -2.713 756.4 790.7 756.4 57o.b 0.0 541.0 0.v 43.2 0.7107 0.6724 1221. 1209.8 1.3498 0.7510 1436.6 a8 I.
S-3.819 -4.103 755.6 804.7 755.6 b61.1 0.0 520.0 0.o 40.3 0.7099 0.6861 1264.5 246.0d 1.38,9 0.8113 1473.0 951.6
S-d.443 -7.792 739.5 803.6 139. 617.2 0.0 514.7 0.0 39.d 0.o933 0.6d01 1393.1 1357.9 1.4786 0.8843 .577.2 104"4.

8 -. 88 -9.348 730.1 790.5 70U.1 595.3 0.0 529.2 0.U 41.6 0.6836 0.6698 1.36.0 13V5.0 1.5084 0.8835 1611.0 1050.?
. -- . 14* 0.324 719.5 788.0 714.5 58.8 0.0 546.8 0.0 93.0 0.6728 0.6603 1478.9 1432.0 1.5378 0.9021 1644.6 1076.5

SL I.., ISNLM UV0 TURN RHOUM-I HOVM-. D-FAC UMkGA-8 LUS-P PO/ %EFF-P IoFF-A B-I 8--2 V8-1 V*-2 PO/PL
t.cuKLk EGR E EGkkE DEGREk TUTAL TOTAL P01 TUT TOT DEGREHt LKECE FT/SEC FT/SEC INLET
-1.7 2.88 16.19 56.43 42.28 52.94 0.4694 0.0625 0.0135 1.9762 96.74 96.44 44.65 -11.77 -661.1 141.3 1.9703
-*o.7 2.63 14.64 51.11 42.87 54.54 0.5404 0.0607 0.0139 1.9690 90.55 96.L2 46.15 -4.96 -712.9 59.& 4.9690
-*.31 i.60 11.57 46.47 43.43 57.21 0.5278 0.0358 0.00O ;.9913 97.80 97.59 47.50 1.04 -763.7 -12.6 1.9913
-J3.z 3.05 8.27 33.13 44.67 56.05 0.5782 0.0930 0.0.3o 1.9346 92.99 92.33 St.08 17.95 -909.2 -414.4 1.9346
i J.b 3.055 9.30 15.82 45.36 51.7: 0.5692 0.140 0.0343 1.0077 86.Co 84.88 55.39 39.57-1090.8 -483.3 1.8J71

b 1.3 3.67 12.05 7.94 45.46 46.63 0.5543 0.1776 0.O36 1.7339 81.71 80..6 57.32 49.39-1178.2 -609. 1.7339
I , .+ 3.75 d.93 8.99 w5.48 52.36 0.5065 0.1270 0.03*9 1.7830 86.69 85.58 58.13 49.24-1,21.4 -668.8 1.7838

.)1 3.87 6.95 9.3J 45.45 56.56 0.4700 0.087. 0.0187 1.8218 90.62 89.b2 59.13 49.81-1264.5 -726.9 1.d8.1
S *JO 4.43 6.97 8.29 44.96 57.07 0.4521 0.1206 0.0253 1.0468 86.58 85.39 62.05 53.77-1393.1 -843.2 1.6486

L 3.38 4.o7 8.43 7.63 44.66 54.58 0.465. 0.1650 G.0,39 1.8380 81.75 80.1 03.06 55.43-1436.0 -865.8 1.eB00
i, 3.7. 4.66 10.66 7.03 44.30 53.44 0.4622 0.16bl 0.,370 1.8300 79.41 77.64 64.04 57.00-1478.9 -903.8 1.830U

TO/TO Po/Pu EFF-AO EFF-P WC1/A1 r02/k01 PC2/P1 kFF-AD tFF-P
INLET INLET INLET INLET L9M/SLC RUTOR RUTOR

I SOFT I 8
1.2218 1.86.4 87.56 88.59 43.15 1.218 1.8024 87.56 88.59

STATOR 1

UN NJ 1. SPE.0 CJUL .5, PLINT N '
P3 C-1iL tPSI-2 V-i 1 -- V-1 VM- V - V-;1 b-, 6b-2 M-1 M- FU/POL TO/Tu P/lPU T7,I
uCGkit J GOEk FT/SLC FTI/SEL FlSEC FT/IC FTISC FT/SC u~ktli vEGKEc INLcl IhLtT 1IAG TOL

& A..14 14.745 1131.9 700.3 715.3 700.0 obT7. -10.4 51.3 -1.a 1.0141 0.5b66 1 t.95 .. 5 1.8515 . I
I.8*dL L.856 1110.2 708.3 718. 708.2 d46.3 -2.5 4.. -0.2 3.90.o 0.5940 .7.3 1.2,10 *.t7o 1. 2&o
13*741 &1.100 1096.3 727.1 7J3.8 7k7.0 614.> &5.5 48.1 1.2 0.9678 0.601 1.90. 1.i 7 1.904. 1.L 7

S .*OLd 0.383 1010.7 729.5 6V9.6 74.5 730. 1L0.3 .6.. J.8 0.0792 0.6125 1.89b5 1.244. 1.So5 1.24
1.ZJ 005 871.8 638.0 618.5 636.9 60143 -36.1 44.0 -3.2 0.7464 0.5j29 L.7?t7 1.4163 1.7557 1.e 60

b *d8 -2.200 793.4 587.0 558.0 5d4.9 5o.9 -54.4 15e -1.6 0.6743 0.bb92 1.od97 1.,113 L.6a09 1.11j
7 *d~5d -3.394 614.7 619.1 608.3 o19.0 5%1.9 -Z9.9 f1.7 -2.8 0.6448 0.5185 1.7194 1.209+ 1.719, 1.i09
S3*.7,? -4.316 828.1 657.9 .o*3. 657.5 521.5 -Z2.6 39.1 -2.0 0.70a0 0.5522 1.7580 1.a080 1.7668 1.ZuO
v -0.2i1 -6.829 824.1 690.2 47.+ 690.1 517.9 -11. 3J8.7 -J*. 0.7037 0.5770 1.794 9 1L.5i 1.74.9 1.r4i
1 -. 013. -7.628 823.3 678.2 627.6 670.0 53-.9 -a6.o 40., -1.4 0.6945 0.56,4 1.7761 1.370U 1.7761 1.370
11 *d. 15 -8.41 816.1 665.3 618.5 664.8 522.3 -26.5 .0.8 -2. .0.6860 0.5507 1.7.10 1.&44i ,.71oL 1.+4.5

SL 46b IN9C OLV TUkN RHUVR-1 AHNCVP- 0-FAC ONEA-o LU1-P P02/ 3EFF-P IcFF-A tFF-P ILFF-A X1FF-P
uokiid UGkOkE UE6KEk OkGKEL TUTAAL)UT4L PU1 STAT6-ST TUT-INLLT TT-INLT ITT-SrG TLT-ST

* - a 0.08 10.70 52.95 55.39 o*.94 0.541% 0.1217 .u051 0.941 853.5S 87.04 d.11 87.04 b8.1i
S-1.0 1.34 11.03 4.98 56.94 70.14 0.5181 0.10i4 0.021 0.9521 66.95 o.7?Z 9.c 66bb.70 d,o0
a -L.47 1.31 11.60 46.84 59.49 72.33 0.4911 0.095o 0.0,it 0.956b 61.3 90.OZ 91.94 90.6. 91.9.

-373 2.96 10.08 45.4 58.91 72.19 u.4439 0.057, 0.0092 0.9852 93.79 69.50 90.15 86.56 90.,5
.*.7 4!.32 6.07 48.02 53.9, 61.20 0.4ol 0.0746 0.09%8 0.9768 bb0.43 0.64 82.07 80.64 b..07

S0.4 1 5.91 4.53 50.15 49.14 55.50 0.4048 0.1295 0.u3o9 0.9053 75.71 76.46 78.1 7 76.46 76.11
1 -3.07 0.81 *62 44.50 5*.50 5.03 0.4461 0.1510 0.0440 0.9581 69.77 74.93 01.37 79.93 t1.57
0 *-*52 0.62 7.46 41.05 58.45 63.10 0.*019 0.127> 0.0378 0.9638 70.8, 63.65 85.00 83.85 863.0

d*ad3 1.00 9.62 39.66 58.9. b5.73 0.3685 0.1017 0.0320 0.972 7.70 80.58 861ZU 80.508 6.u
u10 -:*. 2.54 10.36 41.84 56.67 O3.62 0.3893 0.1217 0.0385 0.9665 67.79 P7.1 77.01 75.1o 77.05
I 4 -4.11 2.36 11.02 43.13 55.64 o2.19 0.4060 0.1397 O.J147 0.90"2 6q.. 7*.20 74.36 7 .L6 74.30

6uRK MCORk TQ/TO PU/PO kFF-A. EFF-P TO70Z/I P /PuI EFF-AU
INLET INLET INLkT INLET INLET INLkT 5AGL
APA LBN/SLC I %

11249. 190.00 1.2218 L.8053 82.80 68.15 1.018L 0.96O9 8.80
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APPENDIX D

TABLE XXIII (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED 0o
STATOR 1 (I des. act 

=

STATOR 2 ( e.- act = 00

(Data from reference 3)

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 3, SPEED CODE 15s POINT NO 2
SL EPSI-I EPSI-2 V-1 V-2 VN-1 VM-2 ve-1 VT-2 B-1 B-2 N-I N-2 U-i U-2 N*-1 4-I V*-i Vm-;

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/.SE
16.519 18.362 663.7 1153.3 663.7 728.6 0.0 894.0 0.0 50.9 0.6164 1.0302 660.4 764.5 0.8696 0.6611 96.3 740.1

2 13.843 16.020 680.0 1114.6 680.0 726.7 0.0 845.1 0.0 49.3 0.6328 0.9897 712.1 801.5 0.9163 0.6464 984.7 728.(
3 11.345 13.819 695.9 1082.1 695.9 727.3 0.0 801.2 0.0 471.8 0.648 0.9563 762.9 838.5 0.9627 0.6435 1032.6 728.2
4 4.671 7.948 732.0 981.2 732.0 698.2 0.0 689.4 0.0 44.6 0.6856 0.8557 908.2 949.5 1.0925 0.6498 1166.5 745.1
5 -1.488 1.219 748.6 788.0 748.6 572.1 0.0 541.9 0.0 43.4 0.7016 0.6760 1089.6 1097.5 1.2408 0.6841 1322.0 797.!
6 -2.126 -1.898 749.9 697.2 749.9 502.8 0.0 483.0 0.0 43.9 0.7039 0.5946 1176.9 1171.4 1.3100 0.7270 1395.5 852.

7 -2.497 -3.176 750.3 741.2 750.3 575.7 0.0 466.8 0.0 39.0 0.7044 0.6351 1220.0 1208.4 1.3446 0.8045 1432.2 938.1
8 -3.657 -4.37 749.53 775.9 749.5 626.5 0.0 457.8 0.0 36.2 0.7036 0.6669 1263.0 1245.4 1.3787 0.8650 1468.7 1006.d
9 -. 441 -7.932 733.0 802.7 733.0 662.2 0.0 453.7 0.0 34.4 0.6866 0.6875 1391.6 1356.4 1.4732 0.9588 1572.8 1119.!

10-10.185 -9.185 722.5 802.0 722.5 653.1 0.0 465.6 0.0 35.4 0.6758 0.6835 1434.4 1393.4 1.5024 0.9670 1606.1 1134.1
11-11.538-10.424 711.1 766.7 711.1 590.1 0.0 489.5 0.0 39.6 0.6643 0.6460 1477.2 1430.4 1.5314 0.9358 1639.5 1110.4

SL INCS INCN DEV TURN RHVNM-1 RHOVN-2 D-FAC OMEGA-8 LOSS-P P02/ XEFF-P SEFF-A B-1 B*-2 V0'-1 OV9-2 PO/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -1.77 2.83 17.86 54.70 42.26 56.69 0.4376-0.0067 -0.0015 2.0075 100.34 100.39 44.61 -10.09 -660.4 129.5 2.0075
2 -1.77 2.52 16.17 49.48 .42.89 57.90 0.4737 0.0092 0.0021 1.9841 99.46 99.42 46.04 -3.44 -712.1 43.6 1.9841
3 -1.65 2.46 14.47 44.42 43.48 59.12 0.4942 0.0168 0.0040 1.9666 98.92 98.82 47.36 2.93 -762.9 -37.3 1.9666
4 -0.55 2.9Z 10.75 30.52 44.72 58.75 0.5275 0.0713 0.0178 1.8756 94.13 93.61 50.95 20.43 -908.2 -260.2 1.8756
5 0.99 3.67 14.88 11.36 45.24 48.68 0.5235 0.1678 0.0361 1.6512 81.86 80.57 55.51 44.15-1089.6 -555.5 1.6512
6 1.57 3.86 16.53 3.64 45.28 42.99 0.4999 0.1930 0.0360 1.56TT77 76.95 75.48 7.51 53.87-1176.9 -688.5 1.5677
7 1.82 3.93 11.88 6.21 45.29 50.11 0.4494 0.1327 0.0264 1.6319 84.07 82.96 58.41 52.19-1220.0 -741.7 1.6319
8 2.09 4.04 8.66 7.79 .45.2 55.29 0.4169 0.0904 0.0187 1.6892 89.10 88.29 59.31 51.52-1263.0 -787.6 1.6892
9 3.19 4.61 6.92 8.52 44.75 58.03 0.3897 0.0965 0.0203 1.7437 88.11 87.16 62.23 53.71-1391.6 -902.7 1.7437

10 3.61 4.90 7.81 8.48 44.41 57.53 0.3976 0.1328 0.0277 1.7403 83.73 82.44 63.29 54.81-1434.4 -927.8 1.7403
11 3.97 5.13 11.48 6.49 44.02 50.87 0.4317 0.2168 0.0426 1.6867 73.65 71.68 64.31 57.02-1477.2 -940.9 1.6867

TO/TO PO/PO EFF-AD EFF-P MCI/A TOZT/01 P02/P01 EPP-AD EFF-P
INLET INLET INLET INLET LMN/SEC ROTOR ROTOR

t 2 SOFT I x
1.2017 1.7657 87.37 88.32 43.06 1.2017 1.7657 07.37 88.32

STATOR 1

RUN NO 3, SPEED CODE 15. POINT NO 2
SL EPSI-1 EPSI-2 V-i V-2 VN-1 V-2 V5-1 VO-2 8-1 6-2 N- N-2 P0/PO TO/TO PO/PO T02/

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T01
I 1.2Z20 14.918 1166.0 806.6 770.5 806.6 875.2 0.0 48.8 0.0 1.0440 0.6844 1.8795 1.2191 1.8795 1.2191
2 15.933 13.192 1132.2 805.6 769.8 805.4 830.2 17.2 47.3 1.2 1.0084 0.6841 1.8853 1.2170 14.8853 1.2170
3 13.817 11.568 1103.1 808.0 770.6 807.4 769.3 29.0 45.8 2.1 0.9783 0.6869 1.8914 1.2153 1.8914 1.2153
4 8.341 7.113 1007.3 781.2 739.6 781.2 684.0 9.2 42.8 0.7 0.8820 0.6640 1.8332 1.2090 1.8332 1.2090
5 1.593 1.113 814.6 646.6 609.1 644.6 541.0 -91.2 41.6 -4.5 0.7010 0.5471 1.6227 1.1887 1.6227 1.1887
6 -2.001 -2.181 725.9 594.8 541.6 592.1 403.4 -57.2 41.8 -5.5 600.620 .5029 1.5513 1.1813 1.5513 1.1013
7 -3.286 -3.584 767.6 624.3 608.6 622.7 467.8 -44.0 376 -4.1 0.6597 0.5287 1.5745 1.1816 1.5745 1.1816
8 -4.098 4.597 801.2 674.9 696.4 674.1 459.3 -33.7 35.0 -2.9 0.6906 0.5737 1.6228 1.1839 1.6228 1.1839
9 -6.229 -7.061 828.9 748.0 691.8 747.1 456.6 -38.1 33.5 -2.9 0.7121 0.6366 1.7036 1.1980 1.7036 1.1980

10 -6.966 -7.757 829.4 746.7 684.3 745.8 460.8 -37.4 34.5 -2.9 0.7092 0.6324 1.6985 1.2085 1.695 1.2005
11 -7.946 -8.460 796.7 707.5 625.6 706.5 493.3 -37.4 38.4 -3.0 0.6736 0.5925 1.6460 1.2245 1.6460 1.2245

SL INCS INCH DEV TURN RHoDVM-1 RMNOV--Z D-FAC ONEGA-B LOSS-P P02/ 8EFF-P 1EFF-A SEFF-P IEFF-A IEF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLEY TOT-INLET TOT-STG TOT-STS

1 -3.71 -1.60 12.33 48.84 59.25 76.02 0.4541 0.1266 0.0259 0.9370 82.61 90.08 90.91 90.08 90.91
2 -3.54 -1.L4 12.44 46.08 60.39 76.28 0.4330 0.1026 0.0218 0.9512 84.88 91.43 92.14 91.43 92.14
3 -3.76 -0.97 12.49 43.67 61.53 76.70 0.4115 0.0806 0.0178 0.9633 87.17 92.67 93.28 92.67 93.26
4 -4.24 -0.52 9.94 42.09 61.03 73.32 0.3760 0.0356 0.0087 0.9056 93.17 90.35 91.12 90.35 91.12
5 -3.92 1.13 4.77 46.12 51.01 58.10 0.3868 0.0195 0.0053 0.9991 94.89 78.35 79.72 78.35 79.72
6 -3.26 2.36 3.84 47.28 45.68 62.56 0.4059 0.1057 0.0301 0.9737 75.21 73.70 75.25 73.70 75.25
7 -7.21 -1.34 5.33 41.64 52.27 55.36 0.3903 0.1795 0.0523 0.9536 56.31 76.19 77.63 16.19 77.63
8 -9.56 -3.42 6.56 37.91 57.14 60.24 0.3433 0.1564 0.0464 0.9572 55.01 80.42 81.87 80.62 81.87
9 -11.12 -4.24 7.62 36.43 60.51 66.06 0.2855 0.0802 0.0250 0.9770 64.19 83.00 84.21 83.00 84.21

10 -10.44 -3.39 8.89 37.39 59.31 66.12 0.2944 0.0818 0.0259 0.9766 63.87 78.41 79.93 78.41 79.93
11 -7.26 -0.11 10.26 41.41 53.04 61.29 0.3271 0.0917 0.0293 0.9760 63.15 68.08 70.20 68.08 70.20

NCORR WCORR 70/TO P0/PO EFF-AD EFP-P T02/T01 PO2/PI0 EFF-AD
INLET INLET INLET INLET INLET INLET STAGE
RPM LB/SEC 1 v
11236. 189.60 1.2017 1.7190 82.92 84.15 1.2017 0.9735 82.92
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ROTOR 2

RUN NO 3. SPEED CODE 15. POINT NO 2
SL EPSI-1 EPS1-2 V-1 V-2 VK-1 VN-2 5V-1 V&-2 8-1 8-2 I-1 N-2 U-i U-2 N*-I N- V-- 9-

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 14.772 11.362 918.9 1211.3 918.9 832.6 -0.2 879.8 -0.0 46.5 0.7907 0.9741 876.2 919.0 1.0926 0.6703 1269.7 833.!
2 116205 10.353 923.9 1202.3 923.7 833.1 16.1 866.9 1.0 46.1 0.7963 0.9670 900.9 938.2 1.1025 0.6725 1279.1 836.3
3 10.519 9.376 932.6 1191.5 932.2 833.4 29.5 851.5 1.8 45.6 0.0055 0.9595 926.5 950.2 1.1172 0.6766 1293.6 840.
4 7.646 6.459 924.4 1095.5 924.3 841.6 9.9 701.4 0.6 39.9 0.7997 0.8810 1005.7 1021.9 1.1755 0.7242 1358.7 900.!
5 11.5 1.884 792.7 892.5 791.1 716.2 -50.3 532.4 -3.6 36.6 0.6808 0.7104 1115.0 1114.3 1.2096 0.7345 1408.5 922.1
6 -1.991 -0.725 727.1 761.4 724.8 593.1 -57.2 477.4 -4.5 38.8 0.6220 0.6017 1170.7 1163.5 1.2198 0.7167 1425.9 906.1
7 -3.610 -1.917 745.2 740.9 743.9 -578.9 -43.6 462.4 -3.4 38.6 0.6387 0.5858 1196.8 1188.8 1.2411 0.7344 1444.1 928.
8 -4.827 -3.059 781.6 771.1 780.9 627.6 -34.1 448.0 -2.5 35.5 0.6719 0.6119 1227.1 1214.7 1.2750 0.7863 1483.3 990.1
9 -7.802 -6.605 831.9 788.4 831.0 664.5 -30.5 424.2 -2.6 32.5 0.7146 0.6221 1313.1 1295.2 1.3630 0.0645 1506.6 1095.

10 -8.480 -7.694 824.8 772.7 823.9 647.2 -37.9 422.0 -2.6 33.0 0.7046 0.6056 134 13 1322.7 1.3729 0.8694 1607.1 1109.1
11 -9.001 -. 753 785.7 734.8 784.8 606.3 -37.9 415.1 -2.8 34.3 0.6634 0.5705 1370.9 1350.8 1.3617 0.8656 1612.7 1115.1

SL INCS INCA DEV TURN RHOVM-1 RHOVM-2 D-FAC ONEGA-8 LOSS-P P02/ IEFF-9P EFF-A 8B-1 8-2 VB-1 VYe-2 PO/PO
DEGREE DEGREE DEGREE DEGREE TOTAL TAL P TOT TOT EGEE DEGREE TOTAL TOTAL P0 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 -5.89 -1.58 23.08 40.91 80.69 85.89 0.9051 0.3300 0.0752 1.6380 72.86 70.93 43.59 2.68 -876.3 -39.1 3.0779
2 -6.16 -1.71 18.70 38.91 81.17 87.86 0.5055 0.3011 0.0701 1.6570 74.99 73.16 43.79 4.8 8 04.8 -71.3 3.1205
3 -6.37 -1.79 14.82 36.69 81.77 90.15 0.5018 0.2613 0.0621 1.6743 77.91 76.26 43.98 7.29 -897.0 -106.7 3.1661
4 -4.48 0.31 11.33 26.38 79.42 96.71 0.4656 0.1428 0.0343 1.6762 86.1 85.14 47.27 20.89 -995.9 -320.5 3.0951
5 2.37 6.95 10.88 16.74 66.19 84.69 0.4602 0.0703 0.0155 1.6857 92.48 91.90 55.84 39.10-1165.3 -581.8 2.7519
6 5.06 9.40 12.91 10.31 60.42 69.74 0.4744 0.0941 0.0183 1.6303 89.21 88.46 59.43 49.12-1227.9 -606.0 2.5294
1 4.20 8.28 12.14 7.68 62.38 68.25 0.4656 0.1102 0.0210 1.5838 86.77 85.89 59.08 51.40-1242.4 -726.4 2.5020
8 2.84 6.65 8.31 7.60 66.00 74.63 0.4345 0.0983 0.0195 1.5717 87.51 86.69 58.22 50.63-1261.1 -766.7 2.%853
9 1.58 4.26 5.46 5.83 70.85 78.08 0.4113 0.1320 0.0323 1.5108 79.05 77.80 58.39 52.56-1351.6 -471.0 2.5741

10 1.91 4.09 7.52 4.92 69.84 74.98 0.4132 0.1667 0.0354 1.4973 76.86 75.52 59.11 54.20-1379.9 -900.7 2.5391
11 3.30 4.99 11.31 3.85 65.33 68.89 0.4142 0.1604 0.0331 1.5012 77.82 76.52 60.81 56.96-1408.9 -935.7 2.4702

TO/TO PO/PO EFP-AD EFP-P MC1/Al T02/T01 P02/P01 EFF-AOD EF-P
INLET INLET INLET INLET LEA/SEC ROTOR ROTOR

9 5 SOFT x x
1.4116 2.7725 81.81 84.18 43.24 1.1748 1.6129 83.12 84.22

STATOR 2

RUN NO 3. SPEED CODE 159 POINT NO 2
SL EPSI-1 EPSI-2 V-1 V-2 VM-1 VN-2 VS-I V-2 B-1 8-2 N-1 *-2 POfPO TO/ O P0/PO T02/

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAG TO0
1 8.564 0.769 1253.2 886.6 901.0 886.6 871.1 1.8 44.3 0.1 1.0145 0.6837 2.7718 1.4776 1.4752 1.2117
2 7.445 0.649 4242.0 898.8 896.9 898.7 859.3 9.7 44.0 0.6 1.0051 0.6948 2.8067 1.4745 1.4912 1.2108
3 6.379 0.476 1229.5 921.5 892.3 921.5 845.8 8.6 43.6 0.5 Q.9959 0.7158 2.8669 1.4681 1.5168 1.2075
4 3.904 -0.156 1130.2 926.7 887.6 926.7 699.6 -0.6 38.3 -0.0 0.9132 0.7287 2.9112 1.4377 1.5696 1.1869
5 1.741 -0.837 928.0 798.7 759.6 798.3 533.1 -26.7 35.1 -1.9 0.7416 0.6289 2.6734 1.3992, 1.6203 1.174t
6 0.610 -1.037 800.0 686.1 641.5 685.5 477.9 -30.8 36.7 -2.6 0.6345 0.5383 2.4931 1.3819 1.6090 1.1697
7 -0.252 -1.117 774.2 655.0 620.4 654.5 463.2 -27.8 36.7 -2.4 0.6140 0.5139 Z.4506 1.3750 1.5639 1.1639
8 -1.191 -1.154 803.7 681.1 666.5 680.7 449.1 -23.7 33.9 -2.0 0.6398 0.5363 2.4880 1.3709 1.5357 1.1583
9 -3.428 -1.252 625.2 722.7 706.7 722.7 426.1 2.8 31.1 0.2 0.6536 0.5671 2.5360 1.3893 1.4886 1.1597

10 -4.306 -1.277 814.7 707.3 695.3 7071.2 424.5 11.7 31.4 0.9 0.6412 0.5514 2.5035 1.4031 1.4744 1.1609
11 -5.405 -1.220 783.8 655.9 663.0 655.7 418.0 14.3 32.3 1.2 0.6112 0.5059 2.4202 1.4200 1.4706 1.1596

SL INCS INCR D0V TURN RHDVM-1 RHOVM-2 D-FAC ONEGA-4 LOSS-P P02/ IEPFP IEFF-A EFF-P EPFF-A EFF-P
DEGREE DEEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STe

1 -4.15 -2.59 11.93 .4418 69.86 101.71 0.4488 0o2056 0.0465 0.9011 69.53 70.45 74.28 55.03 57.39
2 -3.44 -1.42 11.87 43.37 91.62 103.89 0.4336 0.2071 0.0477 0.9016 67.74 71.92 75.60 56.90 59.23
3 -3.02 -0.51 11.38 43.09 93.67 107.81 0.4117 0.1976 0.0463 0.9070 66.72 74.64 78.03 60.44 62.66
4 -7.25 -3.38 10.28 38.34 99.55 111.49 0.3407 0.1506 0.0374 0.9365 66.18 81.22 83.78 73.01 74.66
5 -9.66 -4.35 8.38 36.97 88.19 96.34 0.3145 0.1272 0.0340 0.9600 63.04 80.92 83.52 84.19 85.23
6 -7.74 -4.96 7.65 39.22 74.19 82.13 0.3320 0.1037 0.0286 0.9740 69.59 17.82 80.43 85.21 86.16
7 -7.52 -1.53 T.74 39.13 71.91 78.42 0.3274 0.0630 0.0176 0.9859 79.67 17.58 80.18 82.63 83.68
8 -10.12 -3.91 8.11 35.92 77.97 82.13 0.3193 0.1037 0.0294 0.9752 67.74 79.94 82.30 81.87 82.93
9 -12.71 -6.02 10.39 30.86 81.54 86.32 0.2758 0.0630 0.0185 0.9843 76.75 77.98 80.62 74.91 76.26

10 -13.03 -6.15 11.72 30.48 708.97 83.24 0.2836 0.0632 0.0187 0.9848 77.90 74.13 77.10 72.44 73.89
11 -13.44 -6.34 13.18 31.05 73.67 75.43 0.3178 0.0915 0.0273 0.9797 73.00 68.13 71.75 72.43 73.88

NLRR WCORR TO/TO PO/PO EFF-AD EFF- T02/T01 PO2/P01 EFF-AD
INLET INLET INLET INLET INLET INLET STAGE

RPM LBN/SEC x x X-

11236. 189.60 1.4118 2.6506 77.68 80.47 1.1748 0.9560 74.081

213
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APPENDIX D

TABLE XXV (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED

STATOR 1 (de 
) 
= -7.56

des. act 0

STATOR 2 (P - = +2.5
des. act.

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 16. SPEED CODE 15. POINT Nb JL
SL EPSI-L EPSI-2 V-1 V-2 Vm-1 VM-2 Ve-L V-2 B-1 8-2 8-I n-2 U-1 U-2 1M'-1 M-I V.-I V'-2

tGKE uEGREE FT/SrC FT/SEC F ISEC FT/SEC FT/SEC FT/SEC OEGREE DEGREE FT/SEC FT/SEC FT/SkC FT/StC
1 10.890 18.351 643. 1C41.8 643.6 580.9 0.0 864.8 0.0 56.1 0.5964 0.9161 860.1 74..2 C.8544 0.5184 922.0 589.5
2 14.559 16.030 658.4 1002.5 658.4 599.6 0.0 803.4 0.0 53.3 0.6111 0.8784 71L.8 801.2 C.9000 0.5253 969.6 599.6
3 12.35. 13.891 673.0 960.5 673.0 608.5 0.0 743.1 0.0 50.? 0.6258 0.8390 762.5 838.2 0.9457 0.5379 1017.1 615.9
4 6.512 8.266 709.3 893.C 7C9.3 608.2 0.0 653.9 0.0 47.1 0.6624 0.7730 S07.9 949.2 1.0759 0.5851 1152.1 676.0
1 0.680 1.970 134.C 806.2 734.0 554.4 0.0 585.4 0.0 46.6 0.6876 0.6881 1089.2 1097.0 1.2304 U.6438 1313.4 754.4
o -1.055 -0.800 739.6 746.4 139.6 510.7 0.0 544.3 0.0 46.8 0.6934 0.6332 1176.4 1171.0 1.3C2E 0.6858 1389.6 808.4
1 -2.00 -2.110 741.8 1760.6 741.8 549.0 0.0 526.3 0.0 43.8 0.6957 0.6464 1219.5 1207.9 1.3386 0.743d 1427.4 875.2
a - .365 -3.399 742.8 780.0 142.8 588.6 0.0 511.8 0.0 41.0 0.6967 0.6642 1262.5 1244.9 1.3739 0.8006 1464.8 940.2
9 -6.229 -7.352 732.0 193.0 732.0 617.3 0.0 497.8 0.0 38.8 0.6856 0.6126 1391.0 1355.8 1.4722 0.8965 1571.9 1057.0

10 -9.933 -8.761 123.3 189.9 123.3 604.1 0.0 508.9 0.0 40.0 0.6767 0.6665 1433.8 1392.8 1.5C24 0.9034 1606.0 1070.6
11-11.314-10. 187 713.1 1j2.0 713.1 551.0 0.0 526.4 0.0 43.6 0.6663 0.6370 1476.6 1429.8 1.5321 0.8847 1639.8 1058.2

DL INCS INCN DEV TURN RHON-1L RHCV8-2 D-FAC CMEGA-8 LOSS-P P02/ XEFF-P XEFF-A 8B-1 8-2 VB'-L V/'-2 PC/PG
OEGkEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FTI/SEC FT/SEC INLET

L -0.85 3.76 18.11 55.38 41.45 48.17 0.5821 0.0349 0.0076 1.9372 98.17 98.00 45.53 -9.84 -660.1 100.6 1.9372
Z -0.77 3.53 19.39 47.26 42.05 51.08 0.5834 0. 0.008 0.0018 1.9244 99.55 99.52 41.05 -0.21 -711.8 2.2 1.9244
3 -0O.u 3.50 20.41 39.52 42.63 52.95 0.5775-0.0060 -0.0014 1.8976 L00.39 100.44 48.40 8.88 -762.5 -95.0 1.8976
4 0.40 3.87 16.22 26.CC 43.96 55.02 0.5684 0.0081 0.0019 1.8812 99.35 99.30 51.91 25.91 -907.S -295.2 1.8dl2
S L.50 4.18 12.43 13.31 44.78 5L.18 0.5602 0.0880 0.0194 1.8256 91.73 91.01 56.02 42.11-1089.2 -511.6 1.8256
o 1.91 4.19 13.48 7.02 44.96 47.52 0.5405 0.1151 0.0230 1.7775 88.26 87.29 57.84 50.82-1176.4 -626.6 1.7775
I 2.09 4.20 10.83 7.54 45.03 51.75 0.5042 0.0808 0.0164 1.8142 91.60 90.89 58.68 51.14-1219.5 -681.6 1.8142
8 2.30 4.25 8.37 8.29 45.06 56.21 0.4717 0.0461 0.0096 1.8584 95.12 94.65 59.51 51.22-1262.5 -733.1 1.8584
9 3.20 4.62 7.41 8.04 44.72 59.70 0.4383 0.0517 0.0107 1.9102 94.27 93.74 62.24 54.21-139L.0 -858.0 1.9102
10 3.56 4.85 8.57 7.67 44.43 58.05 0.4467 0.0901 0.0184 1.9081 90.02 89.10 63.24 55.57-1433.8 -883.9 1.9081
11 3.8d 5.04 12.18 5.70 44.09 52.17 0.47L6 0.1583 0.0305 1.8681 82.49 80.91 64.22 58.52-1476.6 -903.4 1.8681

T0/0T P0/IP EFF-AO EFF-P NC1/A1 T02/TO1 P2/P 01 EFF-AO EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

I X SOFT x 3
1.2102 1.8609 92.96 93.54 42.65 1.2102 1.8689 92.96 93.54

STATOR 1

kUN NO 16, SPEEC CODE 15, PCINT NO 31SL LPS1-l EPSI-2 V-1 V-2 VM-I VM-2 Ve-1 9V-2 8-1 8-2 M-1 n-2 Po/PO TO/TO PO/P TCZ/UEGREE DEGREE FT/SEC FT/SEC F3/SEC FTISEC FT/SEC FT/SEC DEGREE GEGREE INLET INLET STAGE TOL
L 18.141 14.941 1044.9 636.8 612.4 625.5 846.6 119.7 54.3 10.7 0.9192 0.5328 1.7522 1.2120 1.7522 1.2120
2 15.864 13.246 1C09.9 643.8 830.1 633.9 789.2 112.7 51.5 LO.O 0.8859 0.5402 1.7690 1.2066 1.7690 1.20663 13.837 11.845 971.1 649.4 638.1 640.5 732.1 107.3 49.0 9.5 0.8496 0.5468 1.7834 1.1999 1.7834 1.1999
4 8.638 7.227 909.71 673.7 637.9 664.8 648.6 109.5 45.5 9.3 0.7892 0.5688 1.8235 1.1990 1.8235 1.19905 2.471 1.658 826.8 651.5 584.8 642.4 584.5 108.2 45.0 9.6 0.7074 0.5472 1.7921 1.2060 1.792L 1.2060
6 -0.656 -1.012 768.8 608.3 542.4 602.3 544.8 85.1 45.1 8.0 0.6538 0.3093 1.7413 1.2044 L.7413 1.2044
7 -2.058 -2.145 782.8 637.6 578.4 630.9 527.4 92.6 42.4 8.4 0.6669 0.5354 1.7724 1.2039 1.7724 1.2039
8 -3.193 -3.127 802.3 669.7 616.5 662.2 513;4 99.8 39.8 0.6 0.6849 0.5638 1.8104 1.2044 1.8104 1.2044
9 -5.932 -6.053 818.5 110.4 647.4 700.8 500.7 116.8 37.8 9.5 0.6962 0.5973 1.8610 1.2165 1.8670 1.2165
10 -6.807 -7.025 817.5 704.6 637.2 694.2 512.1 120.7 38.9 9.9 0.6920 0.5892 1.8598 1.2273 1.8598 1.227311 -7.900 -8.064 792.1 673.6 588.2 662.3 530.5 122.5 42.2 10.5 '.6644 0.5583 1.8211 1.2413 1.8211 1.2413

SL INCS INC4 DEV TURN RHO¥*-1 RH0VM-2 D-FAC CNEGA-8 LOSS-P P02/ IEFF-P SEFF-A IEFF-P IEFF-A IEFF-PDEGkEE DEGREE DEGREE OEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 -5.15 -3.64 15.56 43.57 50.66 60.24 0.5247 0.2269 0.0456 0.9045 71.54 81.91 83.26 81.91 83.262 -6.82 -4.42 13.73 41.52 53.38 61.67 0.4981 0.2022 0.0423 0.9191 72.95 85.61 86.70 85.61 86.70
3 -8.02 -5.23 12.35 39.55 55.09 62.96 0.4679 0.1604 0.0349 0.9396 76.83 89.83 90.61 89.83 90.614 -9.00 -5.28 11.10 36.17 97.01 66.09 0.4009 0.0920 0.0222 0.9689 83.50 94.01 94.48 94.01 94.485 -8.03 -2.98 11.36 35.42 53.34 63.13 0.3676 0.0642 0.0173 0.9818 85.66 87.98 88.91 81.98 88.916 -7.39 -1.78 9.91 37.08 49.86 58.68 0.3779 0.0779 0.0221 0.9807 81.80 83.95 85.13 83.95 85.13
7 -9.93 -4.05 10.24 34.02 53.86 61.78 0.3494 0.0968 0.0280 0.9749 75.52 87.06 88.04 87.06 88.048 -12.29 -6.14 10.51 31.24 98.13 65.25 0.3202 0.1016 0.0298 0.9725 71.76 90.32 91.08 90.32 91.089 -14.33 -7.46 12.54 28.29 61.69 69.23 0.2804 0.0822 0.0253 0.9773 71.98 90.09 90.91 90.09 90.9110 -13.57 -6.52 14.17 28.97 60.29 68.01 0.2919 0.0926 0.0289 0.9747 69.56 85.25 86.46 65.25 86.4611 -10.98 -3.83 16.34 31.43 54.79 63.88 0.3174 0.0981 0.0309 0.9149 69.61 17.32 79.12 7711.32 79.12

NCORR WCORR TO/TO PO/PO EFF-AO EFF-P T02/TO PO2/POl EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STGRPMN L.8/SEC 8 I I
11232. 187.80 1.2102 1.8083 87.64 88.61 1.2102 0.9675 81.64 190.03

222
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APPENDIX D

TABLE XXV (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED

STATOR 1 (de -
= 

-7.50
des. act.

STATOR 2 ( des. act. = +2.5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 16. SPEED CODE 15. POINT NO 13
>L EbIl- I PSI-2 V-I V-2 5-1 VM-2 V8-1 98-2 8-1 8-2 M-1 0-2 -1 2 Hn-I Mt-I V.-I V-2

J1tbKc DEGREE FT/SEC FI/SEC FIlSEC FI/SEC FT/$EC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
L 17.b6 18.367 636.4 1C52.3 638.4 568.2 0.0 885.7 0.0 57.4 0.5913 0.9246 659.9 764.0 0.8504 0.5106 918.2 581.1
2 14.765 1o.072 652.8 1022.5 652.8 606.2 0.0 823.3 0.0 53.7 0.6056 0.8966 711.6 800.9 0.8958 0.5319 965.7 606.6
3 12.567 13.956 661.5 979.0 667.5 61L.5 0.0 763.0 0.0 51.2 0.6203 0.8554 762.3 837.9 0.9415 0.5400 1013.2 618.0
4 6.831 8.362 704.2 913.3 7C4.2 608.3 0.0 681.2 0.0 48.3 0.6573 0.7896 907.5 948.8 1.0721 0.5746 1148.7 664.55 1.126 2.051 731.4 824.8 731.4 557.6 0.0 607.8 0.0 47.5 0.6850 0.7030 10 8.8 1096.6 1.2284 0.6321 1311.7 741.66 -U.714 -0.773 738.1 770.0 738.1 522.7 0.0 565.4 0.0 47.2 0.6918 0.6527 1176.C 1170.6 1.3014 0.6778 1388.4 799.6
S-1. 149 -2.111 740.3 779.3 740.3 554.6 0.0 547.4 0.0 44.6 0.6941 0.6613 1219.1 1207.5 1.3372 0.7316 1426.2 862.1

b -3.b3 -3.420 741.2 255.7 741.2 592.0 u.0 531.7 0.0 41.9 0.6950 0.6704 1262.1 1244.5 1.3724 0.7876 1463.6 926.6
1 -8.100 -7.389 729.8 809.5 729.8 620.7 0.0 519.6 0.0 39.9 0.6833 0.6850 1390.5 1355.4 1.4704 0.8810 1570.4 1041.1

Lu -v.02J -8.788 720.9 806.0 720.9 607.5 0.0 529.7 0.0 41.0 0.6742 0.6786 1433.4 1392.3 1.5005 0.8882 1604.4 105o.1
11-11.237-10.205 710.5 780.1 110.5 557.2 0.0 546.9 0.0 44.4 0.6636 0.6514 1476.1 1429.3 1.5302 0.8707 1638.2 1043.6

.L INLs INCM UEV TURN RHGVr-1 RHOVM-2 D-FAC CNEGA-8 LOSS-P P02/ SEFF-P 1EFF-A 8 -8 8-2 VB*-1 VPP-2 PC/PC
DIGREE DEGREE DEGREE DEGREE TOTAL TOTAL POI TOT TOT DEGREE DEGREE FTISEC FTISEC INLET

1 -0.61 4.00 15.85 51.84 41.23 45.95 0.5943 0.1156 0.0249 1.9100 94.C4 93.49 45.78 -12.11 -659.9 121.7 1.9100
2 -u.>1 3.79 17.49 49.43 41.83 50.63 0.5783 0.0511 0.0117 L.9210 97.12 96.86 41.31 -2.12 -711.6 22.4 1.9210
3 -0.30 3.75 18.49 41.69 42.41 52.39 0.5777 0.0367 0.0087 1.8935 97.70 97.50 48.65 6.96 -762.3 -74.9 1.8935
4 0.61 4.08 14.08 28.35 43.78 54.21 0.5829 0.0492 0.0120 1.8877 96.26 95.92 52.11 23.77 -907.5 -267.6 1.8877
5 1.S5 4.27 10.98 14.85 44.70 51.13 0.5735 0.1101 0.0248 1.8421 90.01 89.13 56.10 41.25-1088.8 -488.9 1.0421

1.9> 4.23 11.84 8.11 44.91 48.47 0.5506 0.1274 0.0264 1.8038 87.46 86.40 57.08 49.18-1176.0 -605.2 1.8038
I 2.14 4.24 9.64 8.16 44.96 52.09 0.5173 0.0977 0.0204 1.8360 90.18 89.33 58.72 49.95-1219.1 -660.1 1.8360
b 2.34 4.29 7.42 9.28 45.01 56.34 0.4846 0.0638 0.0135 1.8780 93.46 92.87 59.56 50.20-1262.1 -712.8 1.8780

3.25 4.68 6.55 8.96 44.65 59.83 0.4525 0.0708 0.0150 1.9335 92.41 91.69 62.30 53.34-1390.5 -835.8 1.9335
l. .. 64 4.91 7.77 8.54 44.35 58.22 0.4604 0.1073 0.0224 1.9315 88.48 87.39 63.30 54.77-1433.3 -862.6 1.9315
11 3.95 5.10 11.29 6.66 44.00 52.66 0.4844 0.1720 0.0340 1.8948 81.53 79.83 64.29 57.63-1476.1 -882.4 1.8948

TO/TO P0/PO EFF-AD EFF-P OC1/1 T702/T01 PC2/P01 EFF-AD EFF-P
II IT INLET INLET INLET LBM/SEC ROTOR ROTOR

X 8 SOFT I S
1.21L2 1.8829 90.74 91.51 42.54 1.2182 1.8829 90.74 91.51

STATOR 1

iUN N O It. SP2LC CLOLt 15, P'lLt NL IJ
- t-SI-I EPSI-2 V-1 V-2 M-1 VM-2 Vd-1 V-2 E-1 8 -1 -2 PO/P0 TO/TO PC/IP TC2/

UkGkEt UEGREE FT/SEC FT/SEC FTISEC FTISEC FT/SEC FT/SEC CEGREE LEGREE INLET INLET STA-t Tot
1 18.I1> 54.895 1053.5 599.9 508.4 591.3 867.0 101.5 55.o 9.6 0.9259 0.4992 1.741 1.2110 1.7467 1.2117
2 15.31 13.19 1028d.1 62C.1 634.7 610.5 808.6 108.o 52.0 L0.0 0.9023 0.5181 1.7760 1.2117 1.77.0 1.2111
a 13.616 11.592 88.2 630.5 641.4 026.8 751.7 110.8 49.6 10.3 0.8645 0.5341 1.8322 L.2S53 1.8J22 1.2053
Sb.J31 7.116 929.1 612.8 637.7 652.6 675.7 116.2 46.7 10.1 0.8050 0.5570 1.8451 1.2013 1.845L 1.2073
5 2.312 1.388 845.5 637.4 588.9 629.2 606.7 102.0 45.0 9.2 0.7225 0.5329 1.8144 1.2138 1.8144 1.2136
6 -0.703 -1.398 792.8 595.e 555.2 589.8 565.9 o3.3 45.5 8.0 U.6737 u.4965 1.7682 1.2122 1.7682 1.2122
I -2.04d -2.587 802.2 423.5 585.4 616b. 546.5 92.4 43., 8.5 0.6825 0.5211 1.7975 1.2120 1.7976 1.21,0
u -3.Loa -3.590 81d.8 660.4 621.3 653.1 533.3 97.8 40.7 8.5 0.6979 0.5537 1.8410 1.2122 1.b410 1.2122
4 ->.937 -6.468 835.1 710.2 651.4 7UO.4 522.6 117.6 38.: 9.6 0.7088 1.5946 1.9056 1.2258 1.9026 1.225d

10 -0.817 -7.366 833.4 698.1 140.5 687.4 533.1 121.8 39.8 10.1 0.70-9 0.5812 1.8868 1.234 L.8886 1.23U
11 -1.90o -8.269 110.3 115. 594.0 663.7 551.2 126.5 43.0 10.8 0.6783 0.5579 1.8590 1.2506b .8590 1.250

-L INCS INCM DEV TURN RHC9M-L PHCVM-2 D-FAC CNEGA-8 LGSS-P P02/ IEFF-P 0EFF-A TEFF-P IEFF-A IEFF P
UGrE Ut EGREE UEGREE DEGREE TOTAL TOTAL P01 STATC-SFTTLT-INLET TT-INLtT TOT-STG TOT-iTG

I -4...9 -2.38 14.48 45.91 46.36 57.47 0.5711 0.2010 0.0405 0.9145 76.65 79.54 81.05 75.54 dl.b5
Z -6.35 -3.95 13.14 41.98 52.78 60.04 0.5349 0.1834 0.0383 0.9247 77.29 84.20 85.40 64.Zu d5.40
3 -1.42 -4.13 12.86 39.04 54.4C 62.39 0.4938 0.1258 0.0273 0.9512 83.05 89.21 90.05 80.21 90.05
4 -?7.b -4.11 11.84 36.6C 56.22 65.61 0.4300 0.0649 0.0156 0.9774 89.33 92.19 92.82 92.1 92.oz
> -7.16 -2.12 11.01 36.64 53.32 62.65 0.4074 0.0507 0.0137 0.9852 90.06 86.71 E7.76 86.71 j7.76
b -6.vl -1.36 9.90 31.51 50.83 58.33 0.4215 0.0731 0.0207 0.9809 85.45 83.26 64.53 83.26 84.53
1 -9.15 -3.27 10.42 34.62 54.27 61.28 0.3900 0.0826 0.0238 0.9778 82.10 85.9d 87.97 85.98 o7.7U
A -11.43 -5.28 10.46 32.14 58.34 65.36 0.3527 0.0741 0.0218 0.9794 82.09 n9.68 90.51 6;.68 90.51
v -13.31 -6.43 12.61 29.24 61.84 70.18 0.3029 C.0507 0.0156 0.9856 84.56 F9.47 S0.37 69.47 90.3?

10 -12.59 -5.54 14.36 29.76 60.43 68.20 0.3209 0.0792 0.0247 0.9777 77.61 84.19 85.52 84.19 85.52
1l -U0.16 -3.01 lb.65 12.13 55.23 64.88 0.3369 U.0713 0.0224 0.9811 79.96 77.23 79.1C 77.23 ;.10

NLCORA 0CJk To/TO PG/PC EFF-AOD FF-P T02/TO1 P02/P01 EFF-AC EFF-P
iNLET INLET INLET INLET INLET INLET STAGE TOT-STG

kPS L0/SEC 7 1 t
11228. i87.30 1.21E2 1.8345 86.68 87.75 1.2162 0.9743 06.68 188.22

226



ROTOR 2

FUN . It, ~.~I , C.,i Iue ,,'.[: v. Lv

L, - 1 5-2 v-I V-2 -1 - V- -1 Vk-2 L-1 C-2 -1 - --2 i- -2 [ '-I FT/S FT/V'C
Euu..,. -ti FT/btC FI/St llSC I-/FSC FT/EC F /StC C t( ELS G6G0f

E  
T/T I5 F T /" 10/ i

L. -L S11 z.05L (53.3 LL155 645. d l.9 96.7 9 '4. 9.1 52.7 0.54 t2 .'i539 675.t lS.3 C.c445 L. 51u O3. "16.3

LcL1) 9.176 6.6 .3 1 1 . 67. 5 .71 L 105. 9 9 9'1 7.1 31) 9377. S9. 97.5 C.729 0, 73 10L9.3 105.1
S o .91i 1017. 1141.1 07G. 7095. 105o. 9 8. 1.7 U.L 591 0.245 E 5.9 957.5 C0.C 3 0.500 10L1.4 72.0

• c.1i 5.158 714.0 1384.C 39.1 T33. LL.6 711.0 .o 4o.4 U.6339 0.6eo4 LGS.0 102L.1 .. 9o 0.6236 11.2 7174.
,1? L.125 736. 13U..1 l. 5 .9 ,.5 0.6238 U,7400 1114.2 1113.4 1.054 C0.,64 1249.2 24.J

o -. 1 - L..Co 742.2 60.4 6t1. 04. 8.4 591.4 43.4 .. 5910 O.6212 Llts.e 1 l2.6 1. bt05 0.703 1290., o4,.t

S .. o-. -2. 1 0o 125.4 851.5 719.4 625.9 43 . 517.5 1.4 44. 0.6120 0.6145 117.9 1161.5 1.L[23 0. o9S 1316.4 b74.0

[- -. 11 -o.11 7502 t4.0 1479.1 o32.L 90.5 56. 7.5 40.5 0.400 . 1226.2 1213.8 1.1461 G.7297 1354.' '21.1

4 .11, -o.421 714.3 8.2 E6 .4 b61.0 116 0 1.6 .6 b 41.9 0 711 3.7017 1312.1 12,4.2 1.GOod 0.7575 1426.> 50.b
S-.,lt -7.5241. 696.9 771.3 9b5.7 L25.0 64. 9.0 42.1 .6556 6 .170 1341. 1321.6 1.2lu 0.7671 1441.0 918.9

7i -90. 7 -. t8l 7. 25 84 .4 41.6 .5 Z. 61. . 44.3 J6314 0 4.45 Lt S. 1349.E 1. C6 t754U 449 . i.

Ir .- I)V TU k H v\M-1 HZCVv-2 U-IA( 2MEGT-6 LUS-I
P  

P32/ t6FF- StF-A B - 1 8 -2 V * V3
'  
2 tL/F.

0u60- UPEEt 060E 1)EGE TOTAL T01 AL uI T T1 [ 1 u J f PfL uCk T/S; 61S0 I25 1 1

S .Io 5.02 L8.7 t2.31 61.33 75.6 0. 14 .238 81 o.u42 .7o0 86.33 5 .20 5C.16 -2.12 -77. . 7 u7. 1

0 -u. 4.32 14.45 49.20 64.L 76.13 0.5110 O. 500 .0 1.1422 84.68 183.4 49.62 ., -79.0 1.8 JS47

S 1. 3. 1 2.00 45.27 60.76 71.9 u.b) 0.2427 0.u5bO 1.1213 84.29 63.04 4 .14 4.47 -9b1.4 -5,.7 1.LLo

S-L.39 3.4 9.28 3.53 1.L. 65.d7 . 3 .173 4 U.u36 L. o63 88.27 87.J 5 .36 16.54 380.3 -250 .20Ju6b

0 0.o0 5.29 6.64 4.2t 69.31 1.81 3.4624 iL4 0.6236 1.544 8. 78 6918 54.14 4.t-IC 2.4 -471.0 2.0 5

o L.9z 7.26 6.14 14.8 6 L5. 7,b .40o U 0.1063 1.0233 L.569e 98.61 1.5 3 57.29 42.4-10 .45 -. 2 21. 16

1 4.0 6.11 4.58 i2.tb 68.14 76.51 0.4461 2 .103 o.u241 L~.449 71.7 E6.78 5.90 _44. -11649 610.5 2.1> o

S 9. 41 29 11.14 7 .53 0.53 0.4290 0.908 0.3047 L.531 12 8.6 .e e 6.13 4 1 L-L12.1 7 -I9471 2.163

* oJ.o 2.45 -1.13 LC.61 73.26 L.95 0.4435 6.1 698 0.042 1.5247 71.7 7 1d.43 56.56 45.91-LL93.2 -62.7 2.5J1

t .u1 2 .55 0.39 10.54 73.32 8.25 0.4407 .1608 039 1.394 0. l 2.95 51.57 47.03-121 7.10 1 2.06l

11 .0- 3.04 4.26 8.S2 0. 16 .. 6 0.4 59 .1753 0042 L.5302 79.21L 3.
1

3 5.8 41.4-141.9 -741. 2 .9.4

TU/II P0/PC EFF-AO EFF-P CL AI T02/TO 1 PC2/C1 IfFF-A) EFF-P

9/ INLE I INLLT INLF T INLET LTM 3C TcF. L OT I 1

1.4225 2.4471 64.74 86.83 40.30 1.1634 1.5955 t4.1C 85.67

STATOR 2

N', ", It , s04 .00 C;LL 15, tL a.; 7 I

SL PSI-1 EPS -2 V-1 V-2 41-I- VV-2 0-- I1 O2 -1 8-2 .- 2 P6/P- .C /. F.I.

DEGREEEGRE GREE FT/SEC FTISEC Fl/SEC FT/SEC FT/SEC FT/SEC 8EG6FF CEG8E l-iLt 4NL' TA,)l T1l

1 8.64 0 .648 1214.17 34.3 774.7 734.0 935.6 -19.O 50.c -1.5 0.9681 0.5606 2.7 CI 1.4l o. .246oo, l.

2 1.23 0.389 7195. 745.0 760.7 744.6 921.7 -24.0 50. -1.8 0.9655 0.5131 2.17716 1.49J L.0752 L.o144

3 6.044 0.080 1174.9 160.0 761.1 759.8 8.0 -16.6 49 -1.2 .9503 L.0859 3*.145 1.447 L.176C L.7 01

4 3.196 -0.168 1089.2 142.0 772.7 741.5 767.7 -26.9 44.9 -1L 0.717 0.51761 2.9937 1.4.0 L.017 L.1.3

5 0.640 -1.234 951.3 t3.4 710.3 650.5 941.9 -61.5 42.1 -5.4 0.164 0.5067 2.865 c I.40,S 1.9G;2 I.1 2

6 -0.490 -8.172 886.6 595.8 060.2 592.0 591.9 -67.0 41.9 -0.4 0.7040 U.4O0 2.7647 1.4u10 I .55 .1.

7 -1.091 -1.081 877.9 587.9 60.6 585.2 578.2 -56.8 41.2 5.5 0.6978 .4553 2.7531 1.3S65 .53 1122

i -1.114 -0.911 890.8 6.8 686.3 6068.3 567.9 -44.9 39.0 -4.2 0.7Oo 0.4 3 2.383, L.3S3 51, 1.14/

9 -3.099 -0.914 932.4 6711.2 110.0 671.2 604.4 -6.7 40.4 -1.6 u.7373 J.5230 2.8678 L.424 L.5011 3.16l1

1O -4.522 -. 080 937.6 683.2 714.3 683.2 607.5 -1.0 40.4 -0.1 0.73EL 0.5250 2.6IS 1.436t 1. SLo 1.16j

11 -5.512 1.098 915.9 64.7 61.2 645.7 612.2 -7.6 42.0 -0.7 0.714 0.414 2.129 1.450 L.14d 1.1 4.

SL IN S INCM OEV TURN PRHCVM- RHCM-2 D-FAC (EGA-6 LOSS-P PG21/ EFF-P -6FF-A A CFF- P 36FF-A 6,EFF

DEGREE DEGREE OEGREE DEGREE TTTAL TOTAL POI STATC-ST T T- ,5LET TT,' I ' 7 -T"C T T -,TS

1 4.68 6.24 12.83 52.11 80.06 96.98 0.5723 0.09L 0.0206 0.9580 896.13 71.33 C.44 78.27 1 .dl1

2 5.74 7.76 90 52.51 80.38 99.20 0.558 0 0 .0819 0.0188 0.9631 89.60 79.8 82.07 7.4 79.09

3 5.62 8.12 12.10 51.02 82.46 102.39 8.5350 0.0688 0.0161 0.9697 9 8.95 82.09 84.5 18.00 9 .

4 1.80 5.61 10.34 48.94 88.90 1.0185 08.5006 0.0556 0.0138 0.9780 9L.76 87.01 88.63 8o.27 8'.3o

5 -0.I1 .1 1 .41 471.48 84.69 88.97 0.5168 0.0488 0.0830 0.9843 922 85.62 e1.55 8ao04 ao.1

6 -0.05 5.73 6.21 48.29 19.02 80.50 0.5380 0.0264 0.0072 0.Y924 95.66 63.76 89o6b o.45 81o.7

7 -0.5 .42 7.13 469.6 79.68 79.60 0.5344 0.0286 0.0080 0.9921 95.36 84.31 16.3s 95.33 So.19

B -. 91 4.23 8.39 43.79 83.49 83.24 0.5094 0.0314 0.0089 0.9911 94.68 88.9S 67.6 64.21 88.17

9 -0.89 5.88 12.1 40.1 85.55 91.40 0.4645 0.0388 0.011 4 0.9783 92.19 82.83 65.L 7.o5 77.99

ED -1.54 5.33 13.19 40.50 65.38 91.19 0.4640 0.0453 0.0134 0.9862 91.57 60.C6 62.74 7c..60 1.12

11 -1.21 5.89 13.16 42.10 19.84 84.39 0.4983 0.0583 0.0174 0.9632 89.84 74.12 78.03 7-.71 7t.12

8ORR WOR TO/ITO POC/P EFF-AD EFF-P T02/TOI P02/POI tFF-AC oFF-P

INLET INLET INLET INLET INLET INLET 3TAGE T1T-ST1

RPN LM/SEC I 1 0

11228. 187.30 1.4220 2.8768 83.16 85.43 1.1674 0.9826 81.35 333.57
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APPENDIX D

TABLE XXV (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED

STATOR 1 (des.- act
. ) = 

-7.50

STATOR 2 ( des. act. = +2.5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 161 SPEED CCDE 15. POINT NO 14
L ~31-1 EPSI-2 V-1 V-2 v9-1 VM-2 V.-L Vd-2 8-1 8-2 m-1 M-2 U-1 U-2 M-1 Nm-I V-1I V-2

tGcc JLGkEE FT/SkC FT/SEC FIISEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
L 17.01 i o.4(e 629.2 1056.4 629.2 562.4 0.0 894.3 0.0 57.9 0.5822 0.9280 659.6 763.6 C.8434 0.5072 911.5 577.4

L1. 673. L.133 643. 1022.0 f43.3 593.2 0.0 832.3 0.0 54.5 0.5961 0.8952 111.2 800.6 0.8881 0.5203 959.0 594.0
S1..34 14.034 657.7 985.9 657.7 607.7 O.0 776.4 0.0 52.0 0.6105 0.8609 761.9 837.5 0.9343 0.5333 1006.5 610.74 .190 d.475 693.4 914.3 693.4 594.5 0.0 694.7 0.0 49.5 0.6463 0.7892 907.1 948.4 1.0643 0.5579 1141.8 646.4

1L.-u 2.218 719.S 829.5 7L9.9 541.2 0.0 628.6 0.0 49.3 0.6732 0.7052 1088.3 1096.1 1.2202 0.6000 1304.8 715.2
o -u.oJ -0.587 1727.( 784.7 727.0 51b.9 0.0 590.3 0.0 48.8 0.6804 0.6634 1175.5 1170.0 1.2936 0.6567 1382.1 776.7
S., - -1.928 729.5 79.8 729.5 546.0 0.0 572.1 0.0 46.3 0.6830 0.6691 1218.5 1206.9 1.3297 0.7084 1420.2 837.3
o -3.~u -3.252 730.7 603.8 730.7 681.3 0.0 555.2 0.0 43.7 U.6843 0.6811 1261.5 1243.9 1.3652 0.7636 1457.8 901.1

-. u01 -1.285 72C.6 817.0 120.6 606.4 o.0 547.5 0.0 42.0 0.6740 0.6883 1389.9 1354.7 1.4642 0.8506 1565.6 1009.6
L - -.74 -. 707 712.3 818.1 712.3 59d.. 0.0 558.8 0.0 43.0 0.6655 0.6864 1432.7 1391.7 1.4948 0.8598 1600.0 1025.6
11-11.161-i0.160 702.3 801.2 702.3 550.4 0.u 582.2 0.u 46.5 0.6553 0.6654 1475.4 1428.6 1.5247 0.8385 1634.1 1009.6

"L SS INC7 JEV TRN RHOV1M-L HOVM-2 0-FAC CMEGA-8 LOSS-P PO2/ SEFF-P 1EFF-A 3 -1 8'-2 VO'-1 V90-2 PD/PO
0EUnEE uEGEE DEGEE OEGkEE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/$EC INLET

L -.. 2L 4.40 14.85 59.28 40.84 45.82 U.5977 0.1006 0.0216 1.9323 94.93 94.45 46.18 -13.10 -659.6 130.7 1.93Z3
-u .11 4.19 16.54 50.77 41.44 49.86 0.590d 0.0494 0.0114 1.9348 97.27 97.02 47.11 -3.06 -711.2 31.7 1.93483 u.u> 4.15 17.24 43.3C 42.02 52.33 0.5855 0.0245 0.0058 1.9226 98.51 98.38 49.06 5.75 -761.9 -61.1 1.9226

4 1.o 4.49 13.45 29.39 43.39 53.43 0.5995 0.0500 U.0L23 1.9093 96.30 95.96 52.53 23.14 -907.1 -253.7 1.9093
S 

2
.Ou 4.68 10.56 15.60 44.32 50.08 0.5960 0.1179 0.0268 1.8727 89.68 88.75 56.51 40.83-1088.3 -467.5 1.8727

o 2.33 4.61 10.93 9.99 44.55 48.48 0.5707 0.1302 0.0274 1.8503 87.77 86.69 58.26 48.27-1175.4 -579.7 1.8503
I o.

4
9 4.60 8.98 9.71 44.64 51.87 0.5383 0.L031 0.0216 1.8806 90.10 89.20 59.08 49.29-L218.5 -634.8 1.8806

3 o.oo 4.t3 6.S6 10.06 44.68 55.97 0.5052 0.0706 0.0151 1.9202 93.07 92.42 59.90 49.82-1261.5 -688.7 1.9202
4.95 6.22 9.56 44.34 59.16 0.4770 0.0843 0.0180 1.9804 91.38 90.53 62.58 53.02-1389.9 -807.2 1.9804

iJ ,.o ,.17 7.23 9.34 44.00 58.14 0.4836 0.11o5 0.0246 1.9882 88.09 86.90 63.56 54.22-1432.7 -832.9 1.9882
11 4.ZJ 5.35 IG.52 7.67 43.71 52.76 0.5116 o.1830 0.0369 1.9627 81.39 79.57 64.53 56.86-1475.4 -846.4 1.9627

TO/IC PO/PC EFF-AD EFF-P wCI/Al T02/TOI PG2/PCI EFF-AD EFF-P
INLET INLET INLET INLET L6M/SEC ROTOR ROTOR

I % SQFT 8 %
1.22t6 L.9220 90.48 91.30 42.20 1.2266 1.9220 90.48 91.30

STATOR 1

RUN NU 16, SPEED CODE 15, POINT NO 14
IL LPti- cP Si-2 V-L V-2 48-1 vm-2 V-L1 V9-2 8-1 8-2 N-I 8-2 PO/PG TO/TO P0/PO T02/

U6c~EL JEG Ek FT/ISEC F l/SEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOL
Lo.!4G L6.956 1055. 565.0 9S0.2 573.4 675.4 118.7 56.2 11.6 0.9273 0.4863 1.7846 1.2190 1.7846 1.2190

L 15.o9u 13.3C3 1025.1 599.5 619.4 585.9 817.6 L26.8 53.0 12.1 0.8989 0.4995 1.8073 1.2139 1.8073 1.2139
13.506 11.756 993.G 815.0 633.2 600.9 764.9 130.9 50.5 12.2 0.8680 0.5143 1.8320 1.2088 1.8320 1.2088
.. 11o 7.3d3 928.2 635.3 62Z.0 624.3 689.0 117.8 48.0 10.7 0.8027 0.5317 1.8690 1.2112 1.8690 1.2112
-. 4

7 5  1.092 e48.7 011.3 51.5 6C6.1 627.5 105.6 47.7 9.9 0.7231 0.5118 1.8489 1.2210 1.8489 1.2210
S-0.54 - 1.69 806.0 564.E 548.2 578.7 590.8 84.0 47.1 8.3 0.6831 0.4851 1.8167 1.2215 1.8167 1.2215
7 -1.04 -1.265 8L2.4 610.0 575.? 603.8 573.3 92.3 44.9 8.7 0.6891 0.5078 1.8449 1.2214 1.8449 1.2214
c -3. 3 - .2S 825.6 644.C 6C9.7 63.0 556.9 101.5 42.4 9.1 0.7015 0.5370 1.8841 1.2215 1.8841 1.2215

* -. 09 -6.031 842.2 667.8 (37.5 676.9 550.7 122.1 40.9 10.3 0.7116 0.5718 1.9425 1.2378 1.9425 1.2378
6. -0:., -1.165 845.4 668.8 031.3 676.8 562.3 128.1 4L.6 10.8 0.7110 0.5698 1.9442 1.2491 1.9442 1.2491
11 -7. , -o.138 30.5 66e.3 517.8 653.8 586.7 2Ld.4 45.1 11.2 0.6920 0.5461 1.9150 1.2666 1.9150 1.2666

3L ~1.6s INCn OEV TCN H6(M-1 RHCVP-Z V-FAC CmLGA-6 LOSS-P P02/ IEFF-P IEFF-A IEFF-P IEFF-A EFF-P
Lu- Z DEt - LE CEGEL ODCkEE TCTAL TOTAL PO STATC-ST TUT-INLET TOT-INLET TOT-STG TOT-STG

1 -3.o - 1.75 16.41 44.61 4e.11 57.19 0.5638 0.1793 0.0359 0.9236 79.75 82.10 83.47 82.10 83.47
-5.37 -2.96 15.e5 40.C5 51.92 59.Ub 0.5518 0.1612 0.0335 0.9341 80.74 86.07 87.16 86.07 87.16
o.!o -3.77 15.12 1E.24 54.24 61.22 0.5161 0.1219 0.0263 0.9525 84.39 90.36 91.12 90.36 91.12

-. 33 -2.83 12.43 37.3C 55.38 64.21 0.4625 0.0612 0.0147 0.9788 90.68 92.55 93.16 92.55 93.16
-. 9 -. 29 11.68 37.1s 52.27 61.1d 0.4417 0.0434 0.0117 0.9873 92.23 86.79 87.87 86.79 87.87

o -. 0.24 1u.12 3E.t6 50.oC 58.67 0.4537 0.0674 0.0191 0.9d20 87.70 83.88 85.15 83.88 85.15
7 -. 41 -1.53 10.59 31.1 54.01 61.49 0.4219 0.0725 0.0209 0.9803 85.73 86.26 87.37 86.26 87.37
a - 5.o7 -3.5 ll.01 33.36 57.91 65.20 0.385U 0.0O68 0.0202 0.9807 85.10 89.48 90.36 89.48 90.36

1 .d -4.j4 13.31 30.84 61.25 69.34 0.3440 0.0664 0.0204 0.9810 83.17 67.15 E8.82 87.75 88.82
,J -.. 6o -3.61 15.C3 31.02 00.39 68.83 0.3502 0.0772 0.0240 0.9779 80.61 83.87 85.29 83.87 85.29
L1 -o./l -C.92 16.91 73.90 55.42 b5.40 0.3775 0.0889 0.0280 0.9756 78.70 16.39 78.41 76.39 78.41

1.0.r AL, r TO/IC PG/PC tFF-AD EFF-P T02/T01 P02/P01 EFF-AD EFF-P
LL LT I 5LET INLET IN I INLFT INLET STAGE TOT-STG
oF' LUM/SEC 1 1

11222. 105.8C 1.22(6 1.87b6 66.62 67.73 1.2266 0.9748 86.62 182.79
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ROTOR 2

PUN ', 16, SPEED CLUE 15, FLI'_ NUJ 1'

>L trI-i LPFI-- V- M- VM-2 0-1 V8-2 8-1 8-2 M-1 M-2 U-1 U-2 N'-1 8"' V'- I V'-

LL Lz J GREE FTI/SEC FI/SEC FI/SE. FTISEC FT/SC I T/EC CEGREE CEGETE FT/SEC :T/SEC FI/SC FT/SEC

l 1I.o 11.048 629.2 11 7.8 1.5 057.9 115. 952.7 10.5 55.2 0.5244 0.9280 575.1 917.8 C.8165 0.528i 579.0u o5.

L .o45 .770 648.6 1142.3 630.7 6 51.0 123.6 938.7 1l.u 55.2 0.527 0.9158 89~.8 937.0 .E401 0.5214 UJ3. 651.0

3 . 4 8.584 670.1 1124.E 657.8 656.b I1O.0 91,.2 11.C 54.2 0.5631 0.027 515.2 5 7.0 C. det 0.5 28 103.0 5d.L

. 5.51 7.350 711.5 1C51.a 702.0 b4.0 11.3 710.1 9.4 b.7 0.5997 2.8420 1C4.5 1J20.7 G.542 50.Sz, 1122.1 731.3

1.I5S 1.170 707.8 037.C 7C.0 635.4 105.3 688. 8.6 47.3 0.5938 .74C40 1113.7 1112.
c 

1.02S7 3.c63I 127.4 764.0

.-. 0o, -U.9dG 6d1.1 882.6 676. 610.5 84.3 61.5 7.1 4 .7 0.5704 0.637 Ic9.: LL62.C 1.O 7 0.u322 1278.7 804.9
I -Z.7 4 -2.067 173.4 115.3 607.3 cO0.7 92.7 o31.0 7.6 4o.1 0.5897 0.ol1 1157.3 11b7.3 L.C051 .6b 132L .3 823.1

0 -. 81du -3.103 731.7 882.7 724.6 bib.8 102.1 629.5 8.0 45.4 0.0152 .6939 L225.6 1213.3 1.1242 0.o687 1336.4 850.7

S-.1.7 -b.190 71C.3 911.1 1 0.3 639.4 123.3 649.1 9.2 45.3 0.6456 C.7106 1311.5 1293.0 1.1823 J.702 l41J.o 07.6

LJ -7.2b, -1.233 771.4 914.1 780.5 632.9 129.5 65b.5 9.6 46.0 0.6435 0.108I 1340.3 1321.1 i.192d G.710J 1420.8d 15.0

ii -o2.ol -8.4uA 755.2 8 17.5 *40.9 o30.0 13. 1 639.3 9.9 45.3 .62 15 U.6914 1369.3 1349.2 1.1920 2.7311 1443.7 90.1i

AL INL ICM 3EV 7TLN 0HCV-+1 RHCV-2 U-FAC CMEGd-t LCSS-P P32/ 0EFF-o 7EFF A l'- 1 ' -2 V'-i V' 2 PCIPC
DEact J tC8n e CEG tt CEGRE TOTAL TGIAL P01 EIT T T L LtG. 6 L .L:i IS .L F /5IS: C ITi:T

S L.3J 5.61 17.38 .3.80C 60.57 72.9 0.528 u .£180 0.0450 1.7720 88.05 87.05 5.78 -3.02 -150.7 34.8 ). Lo3

c v.o 5.13 13.67 5C.7E 62.82 73.72 0.5457 0.2178 0.059 1.7637 87.48 86.45 5C.68 -0.15 -77... 51.7 3.lS2
J . l 4.7 11.33j 40611 65.86 7o.Jo 0.5481 0.2051 0.0490 1.75218 7.46 8o.45 50.51 3.16 -197.3 43.8 3.2054

S-u.u1 4.79 .82 33.36 69.82 64.03 0.5u64 .1255 u.0307 1.7032 90.54 85.81 51.74 18.38 -bbb.7 -230.6 3.lsC3

i.71 6.34 5.51 21.5C 68. 7 79.52 G.5111 0.1159 0.0273 1.6391 e,.45 EE.ol 55.24 3.14-1Cd. -424.2 3.020

3.u0c 8.00 4.43 17.9 85.73 7o.85 0.4975 2.1134 0.u255 1.6256 88.01 dr.19 58.03 40.64-1085.0 -524.5 2.9551

7 2.o 6.S1 3.22 15.23 8.3 7 76.82 v.4943 .1283 J.0286 1.o055 87.00 86.10 57.71 42.47-1104.5 - 50.3 2.93 5

0 1.1o 5.57 C.S4 13.86 71.21 78.95 0.4861 7.1402 0.0320 1.5906 85.2 8 4.26 57.14 43.26-1123.5 -583.7 2.932

S U.7, 3.17 -1.99 12.20 74.6 81.10 0.4840 J.1678 0.0413 1.5,18 61.78 60.56 57.13 45.LC-1188.1 -e44.5 3.04uJ

Iv u.o 2.174 -1.55 11.63 74.ZC 8.38 0.4 24 .1778 0.0447 1.5962 80.16 70.45 27.76 40.13-12L1.0 -661.6 J.L032
It 1.. .2.1 2.63 1C.73 11.13 7.4o 40.4141 0.1426 G.0359 1.0041 84.20 87.11 5.01C 45.b6-123s..! -709.9 3.J71o

1T/TO P3/PC EFF-AD EFF-P C1l/Al T0UZ/T01 I C2/PGI EFF-AS EFF-P

INLET I hLT INLtT INLET Ld /SEL F TUR CT Q
I % ,CFT ?

1.4432 3.C62c 85.22 07.33 39.28 1.1766 1.6453 65.87 E6.E2

STATOR 2

UN u 16, SpzL0 tO 15. FL.Il7 N 14

2L Le,-1 F.1-2 V-1 V -2 VM-1 81-2 Vo-I V-2 c-I t-2 -1 2 P-u/Pe TL,/T P/P'. 7r2/
GckE L 0E1 0E FrT/EC FT/Sr C FI/SFC I /5LC FTI/SE FIT/SC CEGt LEGFEi I LE' I LET TAUtL Iu01

sj. 2 .831 1178.7 62C.3 7C.9 620.1 943.2 -1O.1 53.4 -1.5 0.9477 0.40,6 2.978 4 1.465b 1.6689 1.2023

2 1.3c0 0.73d 1162.7 836.E 657.0 o3o.o 930.6 -17.2 53.4 -1.5 U.9349 0.4't8 3.0.097 1.40b 1.b070 L.ij20
0 .4u32 2.570 1144.1 66C.2 69.1 660.0 906.4 -17.7 52.5 -1.5 u.9212 .50 37 3.0540 1.4522 1.073 4 C2o

* J.lo -u.064 ll71.2 674.0 172.9 673.8 78.6 -17.8 47.3 -1.5 0.859 G.51Ec 3.0920 1.4321 1.6579 1.183J
2 .vb, -0.515 S5d.2 1L7.1 667.0 15.7 I bd.0 -41.2 45.9 -3.8 0.7s91 J.4735 3.131 1.4274 1.o214 I1.ill

o -G.2L -O.OGo 905.8 14.5 643.0 572.3 631.9 -50.3 44.7 -5.0 0.71:7 0.0J30 2.94C5 7.4265 1.6129 L.1679
7 -c.o18 -0.571 800.3 566.3 .4C.0 50 .3 o31.7 -43.2 44.6 -4.9 0.7082 0.4334 2.9283 1.4256 1.5996 1.1671
o -1.Lb5 -0.537 0C1.8 582.8 652.7 581.5 b30.6 -39.3 4.0 -3.9 0.7156 .44 *5 2.9505 1.4253 1.5763 1.loc1

" -2.08'. - .384 q43.7 !!.5 661.0 655.9 ob2.4 1.1 43.1 0.1 0.7389 0.5004 3.0460 1.4514 1.5714 1.1741
to -1.to -0.928 951.1 667. 681.4 b67. 7 bo3.5 8. 44.3 0.7 0.s405 L.5671 3.0542 1.4089 1.s113 I.1780
.I -,.171 -1.036 940.8 44.1 685.9 640.1 t43.9 5.9 43.3 0.5 0.7281 0.4886 3.0120 1.4e32 i.5708 1.1725

>L IN. 6ICM OtV TU N kHCVM-1 RMOVM-2 U-FAC 1MEGA-b LGSS-P 002/ 5EFF-P 'rEF-A EFF-P tEFF A EFF-P

OLuEot 1G01 OtGEE 1DOEGREE TOCIL TOTAL PuI SIATC- 5 TL--INLET TCT-I. LEI ILT-STG TC-1S
1 7.02 9.01 12.83 54.89 77.16 86.51 0.6511 C.12Z2 0.0299 0.9418 85.75 78.21 81.23 77.20 78.8,
C o.s. LC.4b 12.20 54.91 77.75 69.48 0.0390 0.1248 0.0287 0.9461 8t.11 79.98 82.78 77.49 79.05

c 0.30 10.87 11.81 54.C4 1S.d1 93.17 0.6133 0.1088 0.0255 0.9539 67.30 82.71 E5.16 78.o do.12

i 4.o 8.1L 11.3L 48.83 87.48 97.59 0.5607 0.074b 0.0185 0.9712 90.17 87.70 89.o7 84.4 o5.41

2 5.o8 8.57 8.58 4.68 82.46 d8.75 0.o5044 .0423 0.0113 0.9863 93.85 db86.0C 87.96 .41 87.i0

, .d3 2.t3 7.3C 41.15 79.93 82.03 o0.516 0.0302 0.0063 0.9911 95.s8 84.26 80.4 2 .51 87.39

/I .o .85 7.78 459.47 5.98 0O.83 0.5621 0.029, 0.0084 0.915 95.47 84.07 bo.)5 85.30 96.23
o 2.4i 8.64 8.75 47.84 82.13 E3..7 0.5660 .0348 0.o099 0.9900 94.64 64.81 b6.90 82.1 83.7

.44 5.14 12.77 43.4 85.55 93.o 0.5060 0.0416 3.0122 0.9874 92.87 82.6 E5.08 78.53 7.85

LJ 2.20 9.20 13. 9 43.51 84.75 93.67 0.5018 0.0507 0.0150 0.9845 91.24 79.76 82.o2 16.73 7c.10

11 . 4 7.14 14.95 42.76 84.45 89.58 0.5150 0.0693 0.0207 0.9794 88.53 76.27 35.56 79.C0 80.3d

NLu k WCoP TG/TO P0/PG EFF-AO EFF-P Z702/TO P02/PI1 tFF-At EFF-P

INLET INLET INLET 1011 14111 INLET STAGE T'T-STG
PM L M/SEC % 8 1

11222. 185.60 1.4432 3.0175 83.34 85.68 L.1176 C.9790 81.56 282.39
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ROTOR 2

RUt '± i, 5F..2 C2.s ±:, Pthi ± r

SL EPSI-1 EPSI-2; V- V-2 VM-, - V Vb 6-2 -. i-2 5-. M-- er2 U- ;4-. e-j V'-. v-

DEGREE OtkGEE F/SEL FI/StC FlT/SL FT/SeL FT/otL FT/SC vEGktL C' T/tL rT/LL FI/IL I1/ .

1 11.77 11.226 770.2 120.7 760. b6i4.0 7.., 101.oI 5u 50,.6 u.o .i.C-.it 7,: '16.7 G .9io ,.6bL ,.09.e. o±

i 11. 165 10.085 760.0 267.8 776.4 12 .4 7V.9 970.3 - L .-. 0.bb 
0

l , 9. , 5 0 2i. 9630 .0.0, 1. t.-

3 10.407 8.996 7 .5 135.1 795.3 t,7.e 7.U, ,6.7 5. 7 .. b OUr.8 0 .- 9 3~ T u. .65- L cl.7

4 7.430 6.030 631.9 1115.1 29.7 .0 59.7 737-. * :, .7%I. U.s 1 ±0. u1J s.. 0.07i 5 0.,.; z5i.± ..'j

3 2.090 2.020 770.1 905.5 769.7 7,7.9 .,.3 _6.7 1.7 06. 0.6t6u 0.,59 1 .3 1.6 ... 9 .

" -0.822 0..38 735.. 757.7 735.5 u±0.6 10.7 4.1.7 U., 3o,. 0.:ooO C.3 I 0o7.o . .o e ..6± 9rl .

7 -,.479 -1.146 767.6 676.2 7o7.4 764.4 11.3 ,0.4 1. .,.oo ,.70oo ... :.7 6 i* .301. u.60, ±6±0.4

O -4. 30 -2.o9 7'9.6 o90.U 79Z.2 7 0 6.. L3.1 1. 7.t 0.6.5 ou.i: ic,. .5t uI l - . 3 90'.

9 -7.o42 -o.33 809.4 791.0 O06. 6o1. 6 l.. 43.2 0.907 . : Cs. s . ... o 2.o C .

70 -6.177 7.577 790.2 790.1 7o6.5 et.7 .9. 39.: . 0 ±92 2.o.. .,3 .5O. ±.260*6. os 1 ,- h;
i1 -8. 773 -6.640 745.9 761.3 744.0 o25.1 52.3 34.5 . 54. 0.O0 0.597:o.. r7. 18ub '3CO5 ±.j Jb .o..

SL INCS I LTv iUk0 THVM-, Ahuvi-i -FeAC UMG.- LCs - PO/ 4EF-P r- bF, . - 5'- b'-

OEGR E EGE 1G 8LT ETGREL T/T1L T L 6 TLT Tl t L.rot etGht TT//t ri/,Lc iNLi.
1 -3.27 1.05 14.6 52.15 70.6± 76.74 0.577 0. :07 -,.06 ,-1.7. 75.3O 0.5 .c3 4. -. .7 -1o0. ol . ' i.

.23 0.27 11.15 49.35 71.5 b0.53 0.4694 0. 3 t .0t*5 1.7.64 7o.5 1. 7 46. 7 -Z.6 -6.C

o -o.30 1.26 10.23 44.35 73.89 64.32 0.C o0 0.327 0.074 7 .o905 70. . .93 7.0 c.72 U ,... -IV.- I. ,

o -2.9o 1.83 9.05 3. t. 76.19 90.0 0.4346 0.,-7 U-.2 5 i. go 7.n5 7do.2 +oo r.3 0 -. -LO 7 e.95o.

5 1.29 5.7 10.00 le.54 68.92 z d- 0.o±23 2.133: 1.2t7 .- 5C 2:.i L.3, 1,67b 3.2,-.0o,.0 -U7,. 2. 4

1.1I 7.50 13. I .2o 65.31 a7.50 U.4 6 -.125; 0.u29 i .J 0C5 70. 1 7. 4 7.53 )i .- °1257. .- Z. ... '

7 2.02 o.10 5. 2.,I 68.44 0.7 2.±L2b-v.2229 -0.1u27 .5.id 03 .2, 1o3.3 5t.0 14. 6 -i.7t. -7 7. L,.s6 7

8 0.90 4.71 z.93 11.03 71.o9 u4.92 0.3030-7.0349 -0.bS17 ..,72 ,0s.±4 .05.3. 5"1.21 U5.20- 297 -7,. .. it
9 0. E 33k 5.19 5.,7 73.1d 7.., 0.T 95 G0. o22 2.3 1.390 7,.0.. j3.c3 >I.-L 5,1b-.i 6tt. TT c0 -0-.6

0 1.22 3.47 6.46 5.3 70.o9 7.7. .:06 0.i12. 0.U'40 ..4C3 7.7 7: .. b6.A 73- 9ib . O i.:o 7:
11 2.90 4.60 9.ee4 .3 65.54 o9.91 0.034 u,.17 O.2Ji, O...73 7.,0 o.", . 55. 31,.:5 -5. .

Tr/TO PI/Pu tFF-AD 6FF-P 8i/ A, IC/TO. P2/iPu. tsi-AD cFt-P

INLT ILET NL INLt INLET Lb/EL kin, nTul.
4 I SOFT

1.3942 2.7038 65.07 ob.23 4c.,7 01.36 ,.5.,7 8,.0 0..37

STATOR 2

.UN ±J - SPLE LUS . . PUlN Sc

31 .i'11-1 1-2 V- V-2 M V- 08-. 90- 6 0-3 6-1 9-2 50/13 Tu/Tt PVru 2 b,1
EG0E G UE E 67T/S LFT/IEL F P1E FT/SIt F1/TSu FT/SC 280881 L 0 1. 19 oT, 1.

1 8.336 0.501 335.2 942.1 09'.0 3.6 991.8 -40..7 46.2 6o1 1.90 2 0.7,: ,.763 ,.4. .554

- 7.000 0.19 5 o.2 950.0 6o7.0 942.6 9±4. -iFO95 7.6 -7.1 37.00 0.759; 1.0.6o *..746 ..06ou i ._3

3 5. 78 0.264 1277- 966.8 66.5 49. 9 5 3. 5. o0 1b040 05757 ,37437 . tO

4 2.56 -1.443 1153.7 950.9 8a9., 957.4 74.,a -31.0 Is.c 2.9 c 93b9 0.7536 .. 6595 ,4,4: ..39, 1.16±4

5 0.113 -2.51 94.2 816.5 771.3 o1t.5 5.3a. -40.1 4.' -,. 0.1575 .6.0± ,.3001 ..3±0 ..4,62 1.15:9

S-1 -2.789 791.R4 19.9 642. 674 65 -59.1 35.7 --. o 0.64-5 0.54. 2../' 2.5 1

7 1.627 -2..26 901.3 880.1 79.9 tt7.3 4?,.4 -6.. 2e.4 -. , 0.73,5 0:5, 0 2.o,23 ±.3.S .. 56 ..,29i

S-1.552 -0.727 921. .3 2.7 6o0. 414.: -58 . -4. 0. 74 j.5 17 .355 5 ,4.

-2.93. -1.040 833.7 57.4 7,-3 75o.7 414.a -J0. b -L.-.65 0 .cO. 2. 551 t1.1

±8 -4.077 -1.09. 637.6 759.1 711.6 738.8 4,.. -25.. s,.6-1. 1.oo 25V9. :,to 1.otl, u.3?b. .3o

11 -5. 25 -. 114 815.7 31o.9 ol.4 726.? *37.6 -U0.2 32.: c .04,7 0 56Z 2.A75, .99 ± - -

50 INCS LNC E u18 TURN 8LV6-1 omi19-, U-FL uM820-o LU25F P 3/ OoF-fo -cFf-- , 6 1-F

OGGI 016 R 06 10611 T E IuTAL 1u1L 83. oTAIC-LT 127-INLuT 7T-15,1 IT-sTo Tul-SIG

2.07 3.83 6.13 54.'1 3:.0 104:1± 0.4784 0.1643 0.04.4 0.9047 74.0b ,,.,: 7,.u9 35Oo .*'

i 2.65 4.66 6.24 55.08 6479 .O2I 0.4.1, 0. 17± 0 C6017 0.9±33 33.51 72.. 7.,, 60.95 o,.6±

3 .4 3 5.36 53.52 bb.4 ±09.2 .4315 0.1332 0. 0.9±,3 77.,O 76.06 3,.23 64.40 64.0:

4 -3.46 0.40 10.95 40.48 93.94 116 U.4 0333. 0.0f, 0.072 0.97J3 8±.?, o...7 ±.56 - Ust7

5 -7.31 -. 00 9 37.72 6t.07 15.,, 5 3oo

6 -ob17 -0.3. 7.66 40.57 70.9t bo..b u 1.0 0. 12: ,._4. 0.9.3E 1..7 30.0. c.5± /.7t 3u.9

7 -13.31 -7.32 7.44 33.64 92.57 75.1. 0.440 0U.5 4; 0:,214 6.003 9.0 71.6± o.217 o.5 7.7S

6 -14.65 -6.5 7.73 31.56 97.27 7o..0 0.4053 0.4316 0.22. ; .6644 . 50.2* ;I.L± 64.49 30.?.

9 -9.6. -3.00 10.34 33 75 o0..5 07..6 3..5.2 0.0643 U.0696 0.9±35 68..9 7..56 0..3

10 10.11 -3.2, 1,.3b 3.74 79.l b66.5 0.2614 U0 0.219', 0.9030 b.51 7o.,o 79..6 10.3b 7.3

1,-10.73 -3oo 12.3 34.1 75.04 ±0.±6 .J0.7, 6.037 0.74 0.72 o.r r 4 7I.'I 7,.- 7sC,

60011 hCRlk 10/TO PIPC oFP-Au EFF-P To. C P,2/±vl ,&t-81 6-P

INLE8 I611 16111 INLT 16881 17S10 51602 I:T-STS

1,209. 1910.20 1.394 2.5606 763, n1.23 a.2515 U054 724 . 03 47.

9f ' 1 NA I PA G E I2
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APPENDIX D

TABLE XXVI (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED

STATOR 1 (des. - ) =-2.50
des. act.

STATOR 2 (des. - act. = +2.5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 19. SPEED CODE 15, POINT NO 1
SL t&SI-l tPS!-2 V-1 V-2 vM-1 Vm-2 V-1 V8E-2 8-1 8-2 M-1 m-2 0-1 -2 Mr-1 M-I V'-1 V'-2

0EGRc LEGkFE FT/SEC FI/SEC FI/SEC FI/SEC FT/SEC FT/SEC CEGREE DEGREE FT/SEC FTISEC FT/SEC FT/SEC
t 1o.o2 1o.3t1 667.1 1C60.2 667.1 653.8 0.0 834.6 0.0 52.0 0.6199 0.9387 658.6 762.5 C.8710 0.5824 937.4 657.8

- 14.0 16.046 682.5 1(26.9 682.5 6060.0 .O 166.7 0.0 50.0 0.6353 0.9053 710.2 799.4 0.9169 0.5820 985.0 660.1
Sil.65b 1j3.899 b97.2 959.4 6.7.2 661.9 0.0 748.8 0.0 48.5 0.6502 0.8776 760.8 836.2 C.9623 0.5863 1032.0 667.64 >.an 6.2C9 731.1 525.7 731.1 643.0 0.0 671.5 0.0 46.3 0.6846 C.8070 905.8 947.0 1.0901 0.6072 1164.0 699.5
S-u.2ul 1.l11 750.1 780.5 750.1 544.0 0.0 59.7 U.0 45.8 0.7041 0.6670 1086. 1094.5 1.2396 0.6520 1320.4 762.9

S-1.40 -1.320 154.2 726.0 754.2 518.5 0.0 508.2 0.0 44.4 0.7085 0.6184 1173.7 1168.3 1.3105 0.7150 1395.2 839.4
1 -. 34J -. 319 755.5 756.1 155.9 572.8 0.0 493.5 0.0 40.7 0.7102 0.6460 1216.1 1205.2 1.3457 0.7806 1432.4 913.5
o -v.7 o -3.576 756.1 11.4 156.1 610.4 2.0 479.9 0.0 38.2 0.7103 0.6648 1259.6 1242.1 1.3803 0.8361 1469.1 976.4

-. l,3 -7.4e3 741.4 788.3 141.4 631.1 0.0 472.3 0.0 36.8 0.6952 0.6717 13e7.8 1352.7 1.4754 0.9230 1573.4 1083.2
lo-Iu., e -6.552 731.4 717. 731.4 610.8 0.0 481.3 0.U 38.2 0.6849 0.6590 1430.6 1389.6 1.5046 0.92760 606.7 1094.6
11-11.o64-1.24 1 720.5 742.9 720.5 549.6 0.0 499.8 0.0 42.2 0.6738 0.:232 1473.3 1426.5 1.5337 0.9039 1640.0 1077.4

L E" INCH 06V TURN i0HVH-1 1HGVM-2 D-FAC CMEGA-B LOSS-P PO2/ AEFF-P 1EFF-A 8'-1 8'-2 V8'-L Ve'-2 PC/Pc0tr.L OEGEE DEGREE CEGEE TCTAL TOTAL POE TOT TOT DEGREE DEGREE FT/SEC FT/SEC ItLET
1 -L.9o 2.62 21.65 50.71 42.40 54.08 0.5100-0.0537 -0.0118 1.9545 102.98 103.28 44.40 -6.31 -658.6 72.2 1.9545

S-1.91 2.37 20.11 44.79 42.99 55.81 0.5266-0.0516 -0.0119 1.9424 103.14 103.46 45.89 1.10 -710.2 -12.7 1.9424
3 -1.1, s .36 19.C 39.75 43.53 50.94 0.5377-0.0422 -0.0100 1.9331 102.79 103.07 47.26 7.53 -760.8 -87.4 1.93314 -2.So 2.90 13.52 27.73 44.69 57.u2 0.5593 0.0182 0.0045 1.8973 98.47 58.34 50.94 23.21 -905.8 -275.5 1.8973

. .86 3.54 14.24 IC.Ef 45.29 48.96 0.5521 0.1148 0.0246 1.7430 88.40 87.48 55.38 44.52-1086.7 -534.8 1.7430
o 1.34 3.62 14.51 5.43 45.41 47.22 0.5132 0.1148 0.0224 1.7048 87.36 86.39 57.28 51.85-11737 -660.1 1.7048
7 1.o 3.67 10.85 6.8E 45.46 52.96 0.4726 0.06b5 0.0139 1.1596 92.37 91.76 58.15 51.17-1216.7 -711.6 1.7596

1.60 1.7 8.44 7.72 45.47 57.14 0.4422 0.0345 0.0072 1.8022 96.10 55.78 59.02 51.30-1259.6 -762.1 1.8022
z .o 4.29 7.52 3.6C 45.02 59.45 0.4174 0.0550 0.0114 1.8420 93.53 92.97 61b92 54.31-1387.8 -880.4 1.8420

L .,Lo 4.58 9.01 6.66 44.7C 57.4 0.42b6 0.0972 0.0197 1.8269 88.56 87.57 62.97 56.01-1430.6 -908.3 1.8269
L J.o, 4.7 12.89 4.73 44.34 50.42 0.4545 0.1731 0.0327 1.7771 79.69 78.01 63.96 59.23-1473.3 -926.7 1.7771

TG/IC PC/PC EFF-AD EFF-P C1/8L T02/TO PC2/PCI EFF-AD EFF-P
INLET INLFT INLET INLET LBN/S EC 8OTOR POTOR3 0 SOFT I 2
1.2025 1.6288 92.87 93.43 43.18 1.2025 1.8288 92.87 93.43

STATOR 1

AIRFLIL E-GCYN8PIC SUPW*AY PRINT
.A0 A ENGLIHM ;UN ri 19. SPEE CJOE 15. PlINT hNi
3L LESI-. cP51-2 V-1 V-2 M-I VM-2 V6-L V-Z2 E-1 -2 M-I 4-2 PoIPO TO/T FC/PC TC21

UEGrett EGOREL FT/SEC Fl/SEC FTISEC FT/IStC FTI/SEC FT/SEC CEGREE DEGPEE INLET INLET STAGE Tol
I o./8o 15.056 IC67.4 6S9.9 t66.e 69o.6 817.1 68.6 50.2 5. 0.94ol1 0.5911 1.8000 1.204L 1.8063 1.2041
1/.109 1.o41L C137.9 703.4 eS2.9 696.2 772.6 8 .1 48.3 0.9 09 0.5948 1.82C3 L.2017 L.1203 1.201

S14.L117 L1.974 1013.3 115.C 694.8 709.2 737.6 91.3 46.8 7.3 0.8 91 0.605e 1.6426 1.2009 1.642d l1.23,
4 6.795 7.744 948.9 720.9 675.9 716.6 666.1 78.7 44.6 6.3 0.8259 0.6101 1.6851 1.203 .1.551 1.2039

S* .L49 .121 802.5 6C.3 5176.5 629.7 558.6 27.0 44.1 2.5 0.80 0.5337 1.7265 1.LS5S 1.72d5 1.L95
.-1.7o -0.712 745.3 590.1 550.3 590. C 5086. 8. 42.7 U.8 0.6399 0.4963 1. 61c 1.105 i.6776 1.100

I -2.32 1 -1.993 778.6 631.9 01.8 631.1 494.5 17.4 39.4 1.6 0.6673 0.5333 1.11 5 1.109 1.7115 .19G;
0 -3.,94 - .00 79S.2 617.5 (38.3 o73.0 481.4 2.6 37.1 2.2 0.6861 0.5705 1.b41 1.l1915 .7 641 1.113

-,.l1 -5.888 e 14.1 712.5 (,1.2 711.4 474.9 38.1 35.7 3.1 0.6658 0.6C21 1.BL6 1.205 1.136 1.Z253
-1 - -. -0.856 805.t R66.2 843.9 695.1 464.1 39.1 37.0 3.2 0.6850 C.5650 1.7530 1.2148 1.1530 1.2 l14

LL -7.o2, -7.945 773.2 4e.9 5186.7 o47.8 503.7 38.. 40.7 3.4 0.6508 0.5355 1.7363 1.226 L.7363 L.226

aL INCS 1hC OtV TLEN HOV-1 9 HCVM-2 0-FAC CMEGA-e LOSS-F P2/ 1'EFF-P tEFF-A 5EFF-P IE:F-A IFF--F
dE ite tGEE CEGlREE 01GREE rTAL TOTAL PGI oTATC-ST TT-INLET TOT-INLET TT-STG ILT-3TS

L -4.6s -2.18 15.40 44.59 56.47 67.4b 0.4n04 0.1733 0.0353 0.9240 36.74 9C.06 50.63 90.00 U90.
2 -5. 6 -2.66 15.63 41.3E 58.08 68.17 0.4565 0.1498 0.w316 0.9371 71.65 92.46 53.05 92.46 93.35

-5.1' -o.4L 15.19 29.53 5.L3 69.72 0.4293 0.1157 0.0253 0.9533 82.19 94.93 55.33 54.93 95.3,
4 -4.80 -1.17 13.03 38.37 59.15 70.50 3.3663 C.0590 0.U14l 0.9789 89.14 54.61 65.14 94.61 95.1.

-3.91 1.13 9.2e 41.64 51.22 b0.67 0.39U4 J.0249 0.3068 0.937 94.32 06.26 E7.28 86.2e 67.,d
6 -4.11 0.84 7.8S 41.92 49.50 56.37 0.4076 0.089s 0.0257 0.9780 7.d5 83.57 84.70 83.57 d.70
1 -7.6/ -1.49 8.46 37.86 54.65 60.66 G.3712 C.L094 0.0319 0.9715 73.15 u7.5C E8.j9 81.50 8b.39
o -Iv.oJ -3.89 9.11 34.90 58.94 65.J9 0.3286 0.OdS 0.0254 0.9768 75.24 91.8; 52.5C 91.8 92.23
o -11.37 -4.49 11.12 32. E e1.36 68.72 . 2939 0.C550 0.u172 0.964t d0.1d 0.22b 1.04 9C.b5 91.4
L1 -LJ1.j -3.38 12.51 33.7 59.22 66.48 0.3125 0.061 0.0214 3.3819 77.26 04.04 b5.73 04.54 65.7,
11 -7.3d -0.z3 14.24 37.32 52.St 60.17 0.3555 0.0924 U.0295 0.9771 72.9 6 4.60 76.47 74.00 76.47

NL3(r WLCC T/TL PC/PC EFF-Al EFF-P TO2/TUL P02/POL tFr-AC LEF-P
ILET I;LET INLET INLET INLET INLE STAG f T 1-STG
rPM L 0/SEC t I

11206. 190.10 1.2 25 1.7839 88.73 c9.5v 1.2L25 0.9755 E .73 201.22
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APPENDIX D

TABLE XXVI (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED

STATOR 1 ( - act) =-2.50
des. act.

STATOR 2 (P*des - act) = +2.50

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 19. SPEED CODE 15. POINT NO 4
L tCr-1 tPSI-2 V-1 V-2 VP- I vm-2 Ve-1 Va-2 8-1 8-2 M-I N-2 U-I U-2 .- 1 04-1 9-1i Vt-2

Ut~tec LOGIGtt FT/SEC FT/5EC FT/SEC FT/SLC FT/SlC FT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
I 1(.7,4 16.459 652.8 IC51.i 652.8 C09.1 0.0 857.6 0.0 54.7 0.6056 0.9269 662.5 767.5 C.8631 0.5426 930.4 615.8
S1.L16 io.21Z 061.8 10L2.7 167.8 606.8 0.0 8o.8 0.u 53.2 0.6205 U.8816 714.9 804.6 0.9090 0.5318 978.3 606.8> L~.u3J 14.112 682.5 588.1 6E2.5 618.0 0.0 771.0 0.0 51.3 0.6354 0.8633 175.8 841.7 0.9549 0.5434 1025.8 6Z2.0

7 o.Lb1 1.515 718.4 916.9 118.8 04. 1 0.0 bb669.7 0.0 48.8 0.6721 0.1919 911.1 953.2 1.0856 0.5693 1161.0 659.1
S .3!. .. 171 74.. e 21.j 144.8 538.2 0.0 620.4 0.0 49.1 0.9867 06961 1C93. 1101. 1.2415 0.6137 1323.3 7Z2.1a -i.O0 -0.6b4 75C0.E 781.9 150.d 521.1 u0. 583.0 0.0 48.2 0.7050 0.6614 1181.4 1176.0 1.3143 0.6671 1399.8 789.4
1 -. 75S -2.046 75i.5 eCC. 152.5 568.3 u.0 504.2 0.0 44.8 0.7067 0.6789 1224.1 1213.1 1.3499 0.7312 1437.4 862.5
a -4.j01 -3.4C6 752.3 f13.2 152.3 t03.L 0.0 545.5 0.0 42.1 0.7065 0.6901 1267.9 120.2 1.3845 0.7878 1474.3 927.69 -4.0U. -. 501 736.5 019.7 736.5 14.8 0.0 542.2 0.0 41.4 0.6902 0.6912 1391.C 1361.6 1.4199 0.8638 1579.2 E024.5

10-u10.92 -b.893 720.4 803.0 726.4 582.7 0.0 552.5 0.0 43.4 0.6799 0.6725 1440.C 1398.8 1.5094 0.8605 1612.8 1027.4
11-11.61b-10.254 715.7 105.4 115.7 509.5 U.0 571.2 U0. 48.2 U.6689 0.6342 1482.9 1435.9 1.5390 0.8316 1646.6 1003.7

L INC, 1hCM UEV T1qN 6HUVM-i PHCV-2 D-FAC C*EGA-b LOSS-P P02/ tEFF-P 0EFF-A B--1 8t-2 Vt-i VB'-2 PC/PO
UtGtt UEGEE UEGEE CEGREE TOTAl TT AL POI TOT TOT DEGREE DEGREE FT/SEC FT/SEC INhLET

L -1. o 3.45 19.53 53.35 41.03 51.31 0.5563-0.0386 -0.0084 1.9832 102.04 102.25 45.22 -8.43 -662.9 90.1 1.9832
.- 1.0 3.21 19.C1 41.31 42.42 52.29 0.5822-0.0249 -0.0057 1.9647 101.45 101.61 46.13 -0.58 -714.9 6.2 1.9647

3 -U.92 3.19 18.07 41.55 42.99 54.40 0.826-0.035 -0.0064 1.9685 102.23 102.46 48.09 e.54 -165.8 -10.? 1.9685
0.113 3.60 13.11 28.04 44.28 55.26 0.952 0.001 U.U0020 1.9465 99.36 99.3C 51.63 23.59 -911.7 -263.5 1.9465

S 1.2 3.90 11.54 13.92 45.12 50.J3 0.5963 0.0995 0.0223 1.8813 91.01 90.19 55.74 41.82-1093.6 -481.4 1.8813
S 1.63 3.91 11.35 E.88 45.31 49.33 0.5673 0.1108 0.0232 1.d622 69.28 88.33 57.51 48.t9-1181.4 -593.0 1.8622
I 1.b5 3.96 8.47 9.66 45.36 54.7 0.5Z62 0.0710 0.0152 1.9091 93.00 92.39 58.44 48.78-1224.7 -648.9 1.9091

2.1 4.06 6.51 9.90 45.35 58.63 0.4927 0.0393 0.0085 1.9456 96.03 9!.65 59.33 49.43-1267. -704.1 1.9456
3.2, 4.63 6.27 9.1E 44.86 59.93 0.4726 0.0784 ).0167 1.9804 91.79 90.98 62.25 53.07-1397.0 -819.5 1.9804

.u .61 4.90 8.38 1.51 44.54 56.23 0.4862 0.1280 0.0263 1.9561 86.53 8.22 63.29 55.38-1440.0 -846.2 1.9561
11 3... 5.09 13.00 4.87 44.18 48.32 0.5173 0.2041 0.0383 1.9005 78.47 16.48 64.27 89.40-1482. -8674.7 L.9008

TO/TO PC/PC EFF-AO EFF-P WCI/41 TO2/TOI PC2/P01 EFF-AD EFF-P
INLET INLLT INLET INLET LOM/SEC ROTOR ROTOR

1 I SCFT 5 I
1.2241 1.9340 92.44 93.04 42.93 1.2241 1.9340 92.44 93.CS

STATOR 1

RUN NO 19. SPEED COUE 15. POINT NO 4
Sti'l-. P SI- V-I V-2 m-1i V-2 V-1 VO-2 E-1 8-2 4-I M-2 PO/PO TO7TO PC/PC TO2/

.'EuLL ULGPEE FT/SEC FI/SOC FT/StC FII/SC FT/ISE FT/SEC CEGREE CEGREE INLET INLET STAGE TO0
I l1.3oa Ls.?073 104.E 011.E 83e. 610.3 839.5 23.4 53.0 2.2 0.9299 0.5100 1.833 1.2112 1.8335 1.2112

I .209 3.460 1019.6 61?.1 "36.o olO.7 790.5 30. 51.5 4.1 U.8946 C 5166 1.8497 1.2093 1.8497 1.20933 i4.Lub 11.918 9S.91 (32.6 047. Z28.5 759.5 72.z 49.7 6.5 0.8733 0.53CC 1.8739 1.2081 1.8739 1.2081
9 0.959 7.552 933.0 845.6 434.e 643.7 684.0 50.2 47.2 4.5 0.8076 0.5409 1.9011 1.2108 1.9015 1.2108
S1.9. 18.957 41.6 t10.2 59.8d 609.3 619.3 31.6 47.4 3.0 0.7170 0.50117 1.858 1.2192 L.8560 1.2192
-0.276 -0.72 803.5 !19.5 552.4 571.1 583.5 19.5 46.6 1.9 0.6813 0.4808 1.8221 1.2199 1.8227 1.2199

I -I.*99 - 4.E* 6 21.6 015.8 556.2 618.3 565.3 39.3 43.5 3.6 0.6982 0.5158 1.8648 1.2195 1.8648 1.2195
S1 -O -. 836 E34.1 52.2 629.0 650.4 547.2 46.1 41.0 4.2 0.7102 0.5448 1.9037 1.2188 1.9035 121889 -5.5UU -5.Ble 843.2 6117.3 043.4 673.5 545.0 71.6 40.3 6.1 0.7130 0.5628 1.93e2 1.2364 1.9362 1.2364

La -U.4kL -6.817 828.8e 85.7 614.9 65o.1 555.7 >5.9 42.2 5.1 0.6962 0.5439 1.9142 1.2472 1.9142 1.2472
1i - .. 5' -7.933 193.2 613.5 545.7 612.2 575.1 40.0 46.6 3.8 0.6592 0.5013 1.8621 1.2629 1.8621 1.2629

.L 1iiCS I0Cr OLV TURN PHWvM-1 AHCVM-2 U-FAC CrFGA-6 LOSS-P P02/ EFF-P %EFF-A SEFF-P IEFF-A IEFF-P
UGLEL 0EGREE OFGPEE EGREL TGTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STGI -2.U 0.02 12.C1 50.78 53.67 12.24 0.5724 0.1768 0.0361 0.9242 79.32 89.48 90.32 89.48 90.32

S- 1.80 0.0 13.39 4e.l 54.56 63.23 0.5434 0.1440 0.0305 0.9416 82.16 '1.69 92.3 991.69 92.36
S-2.3 C.4** 14.41 43.1t 50.5E 65.03 0.5128 O.1227 0.0269 0.9519 83.84 94.33 94.80 94.33 94.80

4 -Z.j 1.41 11.22 42.75 57.42 97.0o 0.4708 0.0671 0.0163 0.9765 89.61 95.54 95.91 95.54 95.91-U.o A.42 5.78 44.40 52.85 62.62 0.4041 0.0426 0.0116 0.9877 92.32 88.25 89.21 88.v.5 89.21a -C.9. 4. 6 d.79 44.83 51.6t 59.10 0.4 19 0.0837 0.0240 0.9776 64.98 85.02 86.21 85.02 86.21
I -. di .06 10..2 39.05 56.55 63.51 U.433O 0.0873 0U.255 0.9757 82.81 88.70 89.63 88.70 89.63

-6.3 02.0. 11.1 36.19 6G0.' 67.Z5 0.3966 0.0768 0.0227 0.9780 83.30 92.19 92.85 92.19 92.85
-b 1 0.C7 14.13 34.23 61.87 69.17 0.3737 0.07d5 0.0244 0.9774 81.33 87.78 88.84 87.78 88.84iL -5.27 1.78 19.42 37.C2 58.52 6b.9 0.3977 0.0812 0.0256 0.9775 81.26 82.40 83.91 82.40 83.91

1 -8*.3 5.e4 14.57 42.86 51.J0 o1.0b 0.4457 0.0807 0.0258 0.9796 82.51 13.83 15.98 73.83 75.98

NL 0k WClF 0k TOGI/ PL/PC EFF-A EFF-P T02/T01 PO2/P01 EFF-AD EFF-P
SL1.T INLET INLET INLt INLET INLET STAGE TOT-STG

LM OM14/L 3 1 1
112EC. 189.C00 1.2241 1. e29 86.33 89.31 1.2241 0.9735 88.33 168.01

236



ROTOR 2

RUN N., 19, StIfU CODE 15 PC.hNT NC 4
L p51-1 S1-2 V-I V-2 -- 1 M-2 9-I V8-2 6-1 8-2 6-1 M-2 0-1 U-2 *-1L M'-I V'-1 V.'-

Gk36 L u GE FI/SEL FI/SLC FIlSEC FT/SEC FT/SEC T/TISt CtGCEL OEGREE FT/SEC FT/SEC I T/SEC FT/SEC

L 11.41 11. 123 662.4 1135.5 662.3 6)2.5 22.5 9/9.3 1.9 54.8 0.5556 0.9021 379.5 922.5 G.9C4 0.5187 10d3.U t52.5

10.893 9.891 76.4 1123.3 874.6 650.0 99.0 91L.1 4.1 54.6 0.686b 6.8993 904.4 941.6 C.9158 3.5177 i689.4 o20.5
3 9.9 5 6.73 893.1 11C9.3 t!4.5 6o4.6 70.7 o!d.2 5.U 53.1 0.5884 0.8849 930.C SI S C.9313 0.5334 LiCA.9 b.6b

~ .o2I 5.464 731 * 1C29.1 729.8 o90.7 ' .7 763.o 3.9 47.9 0.6179 0.817t ICCS.6 1025.9 1. ClS 0.5868 1205.o 736.b

S1..9 1.279 70C8.4 S E.2 1C7.7 617.7 31.9 65.8 2.O 47.2 0.5948 0.71 7 ills. 111i9. 1.893 .299; 4 1297.' 765.9
u -1.L11 -0.853 87o.6 854.3 e76.' 584.1 18.9 023.4 1.6 46.8 0.5062 0.6643 1175.2 118 .0 1.1212 0.6214 1339.1 796.6
I -3.'1l -1.920 706.3 E!3.1 7(7.2 56b3. 39.0 o22.0 3.1 6. 0.5946 0.6344 12C3.4 1193.4 1.1431 0.6363 1362.4 816.9
o -;. 1 -2.945 734.1 Lt5.0 733.2 257.4 46.0 625.6 3.7 46.2 6.1167 0.6742 1231. 1219.4 1.1725 0.6562 1392. 842.'

S-r.Z -5 .880 755.7 E83.1 152.2 592.2 7 .b t55.1 5.5 7.1 0.26329 0.6112 131.2 I 0C.2 1.21 0. 6755 1454.4 675.1
LI -I.c -0.867 71.4 1 9.1 739.0 592.7 U.4 o 49.2 4., 47.4 0.6172 0.6137 1247.2 1327.5 1.2352 0.6905 1483.9 901.0
1 -o.0S5 -b.137 702.3 E8. S C1.1 597.4 40.7 617.1 3.a '5.5 0.5763 03.0228 1376.2 135o.1 1.24ZL 0.1222 156.'.4 95u.2

L I No INCM OtV TL4N RHOPM-I RHCV-2 O-FAC CMEGA-b LCS!-P P02/ 'EFF-P XEFF-A 8-1 ' -~ V6.-I V6 '- PFIPC

uL0GEt t kEEl CEG EE CEGOEE TTL TCGTL Pol TTr TT DEGRL [EGPEE FT/SCC FT/SEC IhLET
I .1 7.08 19.81 52.E4 65.97 76.73 0.5930 O.2 03 0.6593 1.3093 84.36 e3.l1 52.25 -C.55 -657.0 0o. 3.3167
3 1.o0 6.23 16.01 51.48 67.45 78.14 0.5933 2.2242 0.J523 1.3135 86.21 65.01 51.17 2.25 -855.4 -25,7 3.351u
3 0.7. .22 13.f5 44.78 69.67 81. b C.575U 0. 746 0.0410 1.8092 88.15 87.77 51.C9 8.32 -59.4 -713.7 3.3 34

1.01 5.E6 11.21 32.C 12.93 33.93 3.5391 4.127a 0.3j07 1.7503 69.99 89.17 $2.82 20.86 -959.q -22.2 3.3286
3.1, 8.C6 8.03 2C.71 69.55 81.00 0.5472 .1337 0.0305 1.6938 7.91 8.17 5. 5 36.25-1087. -452. 3.L52O

u 2.2 '.62 6.75 .16.9 66.11 16.89 0.5235 0.1308 0. 4 1.6872 67.62 e.67 55.65 42.96-1156.4 -5,4.o 3.0742
7 J.b 71.96 5.C6 14.36 9.61 77.50 .5299 6.1411 u.Ou3 1.6628 bs.CB 60.65 5.69 4.33-114.5 -571.4 3.0627

b 2. bU .61 2.43 13.42 12.76 79.87 0.5235 3.1570 0.0349 1 .6516 4.11 62.95 5.10 4 .175-113.d -b3.9 j3.1371
1 .92 4.J3 G. 1 11.45 74.34 18.94 0.535 0.1915 0.04253 1.654 00.43 19.C00 5e.10 1,.31-1245.' -645.1 3.2 12

lu 3.d 4.9 2.C3 11.29 12.36 78.49 3.5340 0.1936 0.046 7 L1.o17 d8.24 16.17 OC. C 4d8.1-1286.7 -67.6b 3.215
LL 4.oO b.36 5.28 11.21 67.26 Id.32 0.51Z2 0.1565 0.0373 1.7023 83.92 62.t8 62.17 5C.90-1335.6 -738.9 3.L765

II10 PC/PC EFF-O EFF-P WC1/3L T32/T31 PC2/PCI EFF-AL EFI-P

INLET INLET IT INLE T NLE /SEC puTOR R01OR
% 4 SfT I I

1.48Cs 3.2175 85.58 87.71 3.72 1.1935 1.7C68 34.3C 85.9C

STATOR 2

U NI) 1i9q SPEEL CL.DE 15. PGCINT C 9

,L /1SI-l tPSI-2 V-I V-2 %"-1 -2f V3-1 VO-Z e-1 6-2 M-1 "-2 PO/PO T/ITL PC/IP TC2/

ULU L it GREE FT/SEC FIISEC F1/SIE FTlStL FT/SEC FT/SEC CLGuLE OEUkEE INLET INLET STAE ToL

I o.227 .17 8 1157.1 641.6 1CL. 641.8 920.1 -2.5 52.' -0.2 0.9228 0. 484 3.1511 1.4783 1.7190 L.2205

2 7.61 0.82 1144.0 662.2 95.7 660.2 9.06. -3.4 52.7 -0.3 0.9132 0.5011 3.1519 1.4723 1.7291 1.i27T
3 o.25o 0.91 1129.; tE6. 765.7 686.9 68i.5 -4.0 51.5 -0.3 0.9033 .523 .2427 1.462 1.1374 1.2101

- 3.6J 5 -3059 164.8b 617.3 721.9 671.3 760.5 -6.3 46.5 -j.5 0.8349 0.51d 2.2419 1.4449 1.7061 1.1939

S1.0lo -0. 41 S92.5 tCL.4 471.9 00.5 b5.1 -33.0 45.7 -3.2 0.7282 0.583 3.114 1.444 L.6717 L.ldo

O -U.u e -0.526 8'.5 555.( 615.7 553.6b 23.o -39.6 45.3 -9.1 0.6836 0.4215 3.051 1.445 0 1.6084 1.1847

I -u.7J1 -0.503 e75.7 1 .1 1S.7 5147.3 02Z. -44. 5.3 -4.6 0.0833 C.411 31.633 1.4431 1.6503 1. L32

o -1.'.. -0.989 e6.5 at1. 6329.7 566.7 6 _6.8 -35.7 44.3 -3.0 o.6942 J.4419 2.161 1.4428 1.6231 1.183

S-J.VaJ -0.752 9L3.7 (3t.3 633.5 o3 .? 65o.' 3.5 46.1 0.9 0.7011 0.48 C 3.1551 1.4736 1.6331 L.143

1, -4.901 - ~.938 913.7 842.4 38. 642.2 653.1 16.O 45.7 1.4 0.7027 C.4628 3.1547 1.4911 1.6410 L.I196

11 -5.-97. -1.042 899.7 tZC.2 50.b 62 u.2ol. -1. 43.6 -3.2 0.6866 0.4b24 3. 1 1.597 1.6646 1.1967

3L INL 1NC CtL TUPN eHOY-1 PHCV-2 U-FAC 1VEGA- LOSS-P P32/ EFF-P IEFF-A IEFF-P IEFF-A ILFF-P

UEkuc DEGREE. CEG6 EE 0OGRE TLTAL TOTAL Po3 STATC-ST T(,T-INLLT TOI-TNLET TOT-ST, TCT-STG

I 6.91 .53 14.9C 53.15 81.24 93.2 0.0249 O.1176 0.0266 0.9501 83.64 30.73 e3.52 75.28 77.08

S 3.d 9.84 13.48 53.)4 E2.3 S97.09 0.6042 0.1098 0.u253 0.9541 7.07 2.85 85. 3t 17.46 71.L2

a I.a 9.83 11.C1 1.EC 85.7C 101.96 0.5764 0.0969 0.0227 0.9601 d7.97 66.2 88.1C 80.7#- d8.21

1.4i 7.36 12.29 47.C 91.82 101.92 0. 401 U.0766 0.0190 0.716 89.49 89.31 93.95 84.137 dS.5

S 4.5Z 8..e 9.0 48.94 8.01 b9.46 0.5597 0.uSL6 0.137 0.9'845 92.46 86.03 EO.C4 84.52 85.60

o 3.49 5.23 t.63 45.43 6C.13 1.93 O.82Z4 0.0433 0.0119 0.901 93.e1 83.99 db.26 84.60 d5.17

7 J.25 9,54 8.63 49.91 80.76 31.02 0.559 0.0496 0. 136 0.9837 92.69 64.1C 6b.35 b3.30 84.9.

4 a.a 9.48 9.01 48.42 83.13 34.16 0.5b95 3.0601 0.0170 0.9136 90.96 64.96 7.05 bc.79 z2.0

9 9.8I 11.51 13.52 45.2t E8.08 93.3 0.5105 0.0586 0.0172 0.9834 S.Sd 1.63 E48.33 76.4. 7n.02

0u 3.74 10.eO 14.C 44.25 e3.08 92.72 0.543 .03 .uI'lO 0U.,20 8.6 71.7L 1.8L1 75.79 77.1L

11 .5 ) 7t5 14.26 43.96 83.53 87.95 U0.191 0.0802 0.u239 0.9783 d.49 34.6 78.25 78.90 00.36

(4'k8R wC)R TC/10 PO/PC ElF-AC ElF-P TO2/TuI P02/POl tFF-AC EFF-

INLET INLET INLtT hLtE INLtT INLET STAE TOT-STG

PPM LBM/SEE L 1 2 1
1128U. leq.00 1.4tCS J.1 47 83.b2 8.00 1.1935 0.9774 7 C.91 205.53
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ROTOR 2

RUN Nj .~ p 1LL 2 ,2GL .5, P.LNT u
SL EPSI-1 EPSI-2 V-1 V-2 V-i VM- V-1 8- 6-. 8-. -1 - U-i M". RYE Vl"1 v'.

DEGREE DEGREE FT/SEC FT/SEC FT/SEL FT/SEC FT/SEC FT/SEL LEGFEL DEGREE FT/SE! FT/SEC FT/SEC FT/St'

1 11.572 11.208 892.3 1223.0 890.7 816.8 -52.3 908.4 -3.3 .7.9 0.7641 0.978 8.73. 915.9 1.1029 6.6549 .,84.5 8.8.9

210.193 10.041 902.0 1208.4 901. 812.6 -37.8 894.4 -2.4 47.7 0.7701 0.9656 .97.9 935.0 1.177 U. .. .99.1 o.b.
3 9911 8.933 91.1 1192.0 917.7 819.1 -27.8 866.1 -1.7 40. 0.7920 0.959 9k., i5.0 1:,4,0..6.6b e oa.l oc,.

4 .. 05 5.732 913.4 1084.9 912.. 7bo.0 -31.9 747.8 -;.' 43.6 0.7b99 0.6 i7 u00.. 116.5 .. 93u u.-. . :79.1 ..

5 1.455 0.987 791.4 t99.5 788.0 62.2 -73.6 608.8 - . .i 0. dqk 0.707o .5 1.2.u 5 .03 6

6 -3.122 -1.639 745.0 810.6 741.3 580.3 -74.9 5t5.9 -5.b 44.3 0.6390 0.6* sb- 16t.6 .131.5 ,.2424 0..51 444b.1 oj0.

7 -4.534 -2.773 772.2 802.6 769.9 581.0 -60.3 553.7 -4.5 43.6 0.6645 0.6293 .194.6 i,84.8 1.2671 0.6725 ;.7,.4 657.,

8 -5.574 -3.815 803.8 819.2 802.3 611.4 -46.1 545.3 -3.4 4*.7 0.6939 0.6437 i, .0 ;210.6 1.2977 0.7±5. .5.3.1 90..

9 -8.102 -. 93 834.5 631.6 634., 616.1 -2. 1 551. 2, -5.7 .. 0.7194 0.689 -306.7 i90.8 .3.4 .o ,7?. 7.3 59.b

IC -6.567 -7.816 824.0 617.u 8.3.4 604.0 -. 1.; 550.1 - *.2 42. 0.7u.5 06 29 ij37.. no1a. 1.3095 0:57, ,7.. 77Y.

11 -9.012 -8.771 782.0 781.6 780.e 574.u -. 7., 53U.o -3.1 42.. 0.6oZ 0.599 _36 ,.3 1 16.0 _.3675 C-7 7 c r.. 7 7..

SL INCS INCm 0EV TURN RHOVM-1 kHOVM-2 D-FAC OMEGA-B LOSS-P POZ/ IEFF-P 5FF-A 8'-6 8-2 V-, V6O'-. PVl/P

DEGREE DEGREE DEGREE DEGREE TTAL IOT 4L PO, TC TOT E.Ec UEG-Et F T/%. FT/ CLL NLL1

1 -3.46 0.85 20.92 45.50 77.68 90.64 0.5305 0.2229 .650 1.6376 83.L ... b0 46.0L 0.52 -921. -7., . 30

2 -3.89 0.56 b16.67 43.21 78.59 41.96 0.5442 0.2064 U.4o6 1 0413 84.05 8C.e3 .C.0b 2.65 -93.o -t.2. . 7u

3 -4.30 -0.28 13.71 39.17 79.92 94.74 0.5397 0.16;1 0.C436 1.8379 65.-4 84..5 4t.05 6.16 -95... -6..9 3.4.07
4 -3.11 1.66 9.45 29.62 76.19 95.13 0.5425 0.1379 0.0335 1.0011 67.74 86.b 40.6, ;9.02-i034.2 -el0.7 3.,7

5 2.91 7.49 8.93 19.22 66.10 81.98 0.5510 0.0972 0.L220 1.6bl: 90.78 89.9 5.aS8 37.16-1185., -50. b 2.41.,

6 4.60 9.14 9.2 13.4 62.26 71.94 J.5578 0.2.' 0.02 12 1.7.03 67.61 6.5, 5'9.17 45.63-241.7 1,3.7 2.7.6.

7 3.62 7.70 6.06 1,.16 65.27 7e41 0.5457 0.1404 0.0490 1.7.37 85-.b b4.10 5t.± .7.33-1.53. -9i3. 2.7o36

6 2.38 6.19 5.05 10.39 66.62 7.72 .5230.3 0143 13 0.030 1.69 64.59 03.4. 57.7. 7.37-127.., -ot .4 i.b2,

9 1.14 3.82 4.73 8.13 71.86b 76.8 0.185i7 0.1906 0.G429 1.6595 7.51 76.94 57.95 49.82-33c -734., 2.8496

10 1.73 3.91 5.05 7.21 70.53 74.10 0.5200 0.2043 0.0460 1..545 76.95 75.27 56.93 51.74-1368.7 -76b.2 2.6161
11 3.51 5.21 9.42 6.25 65.52 69.21 0.5108 0.1953 0.0426 .o6qO 78.. 1 76. b .,.02 54.77-1413.7 _-o- Z.7 .746.

IL/TO P/PF EFF-AL tFF/-P wL/A T02/1 A /FOP FF-A .- F
INLET INLET INLET INLET LBM/SEC ROTOR KOTOR

% S SOFT % I
1.4450 3.013. 82.6. 85.18 43.37 .. 2064 1.7546 b3.80 85.02

STATOR 2

RUN N0 2ji SPEtL COUE ± POINT Nh 3

SL EPSI-1 EFSI-2 V-1 V-2 V0 - vM -i 1 V8-1 O-2 6-1 3-i M-. -i Pu/Pu T/T Fu/IPu 82/
DEGREE DEGREE FT/SEC Fl/SE:C F tiK FT/SEC FT/SEC FT/SEC CEGRE DEGREE INLET INLET 3180 M

1 8.567 0.704 1260.0 839.4 882.5 b39.0 899.4 27.0 45.6 1.6 1.0,36 0.6401 3. 3 L.9,1 .706; .301

2 7.4 55 0.502 1243.6 852.3 871.9 850.9 880.7 50.2 .5.7 3.4 0.9993 0.651 3.1592 1.4928 .191 .

3- .3 0. 125 8792 873. 67606 60 30 .7 -. .8477 .756 3.2$2 .4656 .. 74 6 ±. *

3.847 -0.730 1115.4 835.4 69.6 bj
5

.
2  

75., 33.4 -2.0 0.,905 0.6.3 .. 6.3 ,.4607 1.77,. 39g9C41

5 1.319 -1.336 927.7 0.9 0 0.9 .9 Ca 6.o 8.0 9i.0 2.7 0.7321 0U.527 2.5652 .. 429t .. 77.4 .- 4-

6 -0.011 7-1.3 34 838.2 595.2 6,8.i1 95;.2 566.1; 2. 4.5 o..o 2'5-2 0.4576 2.7571 ,.4167 ,.7s11 ... 009

7 -0.830 -1.290 828.7 594.2 615.9 594.2 554. 7.5 42.0 0.7 0.0514 0.4579 2.7566 .4114 i.70u3 .v.194

8 -1605 -1267 845.0 617.5 ,446 17.4 546.3 10.u 40.2 0.9 0.6656 0.4710 T.7861 1.4295 ,.67i .1941

9-371-375 861.6 6 9 55.4 6460 559.2 33.1 40.3 2.9 0.67-2 0-"7 .. 3 .4. 239 .v

10 -4b31 -1.421 850 6 627.2 645.9 6.6.2 553.1 49 10.0 3.2 0.612 0.472 2.7795 1:47.

1 -5.648 -1.t326 8210 569.4 623 5668 53.3 25.7 4.7 .. U.31d 0.4,95 i.69 1..56 .. 3' ±.*

SL I1CS INCM OEV TURN RHOVM-1 RiUVM-1 -FAC OMLGA-b LOSS-P POZI SEFF-F 6F-A EFF-P 4tFF-A tFF-P

DEGRECE GREE EE DRGREE DEGREE TOTAL TOiAL S. -1 T lUT-INLET -15, IlT-iIL, TOT-Si.

1 -5.14 -3.58 11.15 43.97 95.05 109.42 0.895 0. i-67 0.0b36 0.9z86 80.41 77.05 Bu.a5 7±. , 71.i

2 -4.23 -2.21 12.13 42.32 95..4 112.31 0.4641 0.1407 0.053,3 0.9336 bu.-s 7.1. b6.65 7..4 74..

- 4 4 -1. 91 10.43 42.65 98.40 6743 0:4419 0.137 0.02b6 0.9473 . 61.51 84.24 36.05 U 77.63

4 -6.06 -2.19 10.11 39.71 98.37 13. i12 0.4104 00671 0.0:26 0.9649 84.60 . 10O 6.41 60.90 t.3.

5 -6.23 -0.92 88 4031 65.41 91.1 0.
3  

0.071.8 0.0192 0.9783 86.89 6.9. 64.30 bo.4 67.45

6 -4.4 1.35 7.97 42.21 75.58 79.94 U.4761 0.0467 1. 34 0.9675 9,.37 60.24 8,.E9 b3.., o.3:

7 -4.76 1.22 8.38 41.23 75.75 60.08 0.4683 0.0316 0.5089 0. 92± 94.U. 6, 83.7, E..2 bo.1

6 -6.30 -0.10 6.55 39.30 79.62 63.,t 0. b 0.0457 00.3 0.980 91.30 6.b. 5.6 O.5 bL.7

9 -5.82 0o87 10.60 37.55 80.21 8650.4294 0.0454 0.0-133 0.9681 90.77 79.43 82.15 75.1 76.61

10 -6.33 0.55 11.46 37.45 76.04 82.21 0.4434 0.0507 0.U150 0.987 90.11 75.56 78.74 73.-b 75.U5

11 -7.55 -0. 5 12.01 38.11 73.74 72.96 0.1,92 0.0641 O.0251 0.9803 85_ 4 09.90 73.70 73.2 75.U

NICOR WlUCORk TO/T P/OIPU EFF-AL LFF-P 1./TO. E3/P01 2FF-AU cFF-P

INLET INLET INLE ILt INLL INLLI SG 1OT-ITG

6PM LbN SE I 029

11198. 190.30 1.4450 2.9302 80.43 81.il 1.2064 0.9713 79.29 102.95
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APPENDIX D

TABLE XXVII (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED
STATOR 1 ( - ac ) = +2.5des. act.
STATOR 2( -f3t ) =-2.50

des. act.

U. S. CUSTOMARY UNITS

ROTOR 1

k UN NO 23, SPEE0 COO 15. POINT NO I&L 1-t cP--2 V-- V- - v2 V- V--2 e- 8 -2 -1 M-2 U- L2 - -I V- V-2Lt ,LGEc Fl/SEC FT/SEC FIISEL F /SEC FT/SEC FT/SEC CEGREE CEGEE FT/SEC FT/SEC FT/SEC FT/SECi . I .4 5. 14.6 . 733. 0.0 8o2 0.0 50.4 0.6089 1.02'4 859.3 73.3 C.8632 0.6640 930.2 742.91.3, 1e.251 I72.9 1105. 672.9 730.2 0.0 835.7 0.0 48.9 0.6257 0.9859 711.0 80C.3 C.9102 0.649 978.9 731.11.34. .15 685.3LC39.9 689.3 730.1 O.0 75.7 0.0 47.5 0.6422 0.9549 761.6 831.2 C.9570 0.6466 1027.3 731.34. 712 b.520 728.1 971.1 128.1 693.9 0.0 680.3 0.0 44.5 0.6816 0.8471 906.8 948.0 1.0886 0.6487 1162.9 743.8- L.1 I 1.960 751.2 33.2 1751.2 565.6 0.0 533.0 0.0 43.3 0.7053 0.6668 8C87.9 1C95.7 1.2413 0.6845 1322.0 797.8o -2.1Z! -1.O96 356.2 7094 356.2 521.7 0.0 480.7 0.0 42.7 0.7105 0.6060 175.0 L169. 1.3129 0.7382 1397.3 864.1-1.7 -2.485 756.2 1-0.8 358.2 591.1 0.0 462.9 0.0 38.1 0.7125 0.6446 1218.C 1206.5 1.3484 0.8155 1434.7 949.9
S-.002 -3.791 18.6 177.7 158.6 6jj.2 0.U 451.5 U.0 35.5 0.7130 0.6694 1261.C 1243.5 1.3831 0.8127 1471.6 1013.9S-;.61, -7.817 745.1 801.3 145.1 k67.6 0.0 443.2 0.0 33.5 0.6990 0.6617 1389.4 1354.2 1.4791 0.9693 1576.5 1129.4I0-10.2 -. 952 335.4 78.0 735. 4 656.6 0.0 453.7 0.0 34.6 0.6890 0.6816 1432.1 1391.2 1.5084 0.9775 1609.9 1144.611L-.5 3-- - 3.286 724.6 758.1 724.6 5886. 0.0 477.7 0.0 39.0 0.6780 0.6398 1474.9 1428.1 1.5376 0.9435 1643.2 1117.9

.L I N,2 I0CME DEV TLN RHOW-1 RHCVM-2 O-FAC CWEGA-8 LOSS-P P02/ ZEFF-P %EFF-A B -1 '-2 VO'-L Va -2 PC/PO
LSG LE UEGEE DEGREE OEGEE TOTAL TOTAL POI TOT TOT EG8EE R EGREE FT/SEC FT/SEC INLET1 -1.4 3.12 18.57 :4.28 41.96 57.15 0.4283-0.0194 -0.U042 2.0006 101.00 101.11 44.8S -9.39 -659.3 120.9 2.0006-1.5e 2.78 1f.82 49.08 42.62 58.25 0.4652-C.0002 -0.C000 L.9757 L100.00 100.0 48.30 -2.78 -711.0 35.5 L9757- -L.4e 2.68 14.36 44.33 43.24 59.37 0.4872 0.0098 0.0024 1.9623 99.36 95.30 47.58 3.25 -76L.6 -41.4 1.9623-U.44 3.03 1 .44 29.5 3 44.59 58.26 0.5247 0.0748 0.0186 1.8557 93.78 93.24 51.06 21.13 -906.8 -267.8 1.8557U .o11 3.53 14. S 10.51 45.32 47.97 0.5217 0.1716 0.0365 1.6307 81.24 19.93 55.37 44.86-10871.9 -562.7 1.6307o l1 3.59 15.52 4.38 45.47 4 .458 0.4917 0.1516 0.0347 1.5753 78.24 3e.84 57.25 52.87-1175.0 -688.9 15753I l.s, 3.62 11.20 6.5 45.53 51.42 G.4422 C1201 0.0243 1.6376 85.44 84.42 58.10 51.51-1218.0 -743.6 1.6376S .75 3.1 8.50 7.2 45.54 55.78 0.4121 G.0821 0.0170 1.6848 89.93 eS.18 58.97 51.35-L261. -791.9 1.68489 1.77 4.19 6.13 E.1C 45.13 59.27 0.3828 0.0842 0.0177 1.7354 89.38 88.55 61.82 53.12-1389.4 -911.0 1.7354

IJ J.2. 4.47 7193 7.3 44.63 5781 0.3905 0.1205 0.0250 1.7292 84.87 83.6S 62.6 54.93-1432.1 -937.5 1.7292L1 .5 4.67 11.79 5132 44.47 50.68 0.4261 0.2090 0.0407 1.6704 74.00 72.09 63.85 58.13-1474.9 -950.4 1.6704

TO70 PO/PC 6FF-AD EFF-P KCI/A1 T02/TOI PC2/PCI EFF-AD EFF-P
INLET INLET INLET INLET LB IS EC ROTO RO OR8 I SFT I 3
1.1.2 1.754 871.83 88.73 43.20 1.1982 1.7543 7.83 81.173

STATOR 1

RUN NO 23. SPEE COOL 15, POINT NO IL t SSI- I01PS-2 V- V-2 VM-L 14-2 V6-1 V-2 e-1 8-2 8-1 -2 POIPO TO/TO PC/PO T702/U El0 E U1GEE FT/SEC FIISEC FI/SEC FTISIC FT/SEC FT/SEC EGEE DEGrEE INLET INLET STAGE T01I 16.3d2 15I 12 1159.0 824.6 770.7 822.4 865.6 -60.3 48.5 -4.2 1.0377 0.7020 1.8291 1.2164 1.8297 1.2164
2 1o.240 L3.583 1124.7 823.5 i8.7 822.7 821.0 -34.0 47.1 -2.4 1.0017 0.6016 1.8387 1.2144 1.8387 1.2144.3 L4.24a 12.130 10I8.1 828.3 169.0 828.1 783.9 -20.0 45.7 -1.4 0.9739 0.7064 1.8526 1.2136 1.8526 1.21364 0.963 6.041 96.4 191.9 132.8 791.3 675.2 -32.9 42.7 -2.4 0.8722 0.6746 1.8004 1.20 1.8004 1.20612. 4d 2.343 605.2 657.0 604.2 652.5 532.3 -76.6 41.4 -6.7 0.6931 0.5569 1.6125 1.1863 1.6125 1.1863-1.i.,3 -0.801 738.0 16.8 55 .7 611.1 461.1 -81.9 40.7 -7.6 0.6324 0.5222 1.6C2 1.1800 .95602 1.1800F -2.460 -2.15 313.8 853.9 6024.3 650.6 463.9 -65.7 36.6 -5.8 0.0697 0.55558 1.5949 11794 1.5949 1.1794o -3. 71 -3.231 E4.2 618.3 f84.5 616.3 452.9 -52.5 34.3 -4.3 0.6943 0.5958 1.6411 1.1808 1.6417 1.1808

S-.539 -6.202 824. 151.C GO.O 750.1 445.8 -37 0 32.6 -2.8 0.7147 0.6407 1.7035 1.1932 1.7035 1.1932
10 -6.j* -71. 13 88.5 33.5 1.5 742.7 456.4 -33.9 33.5 -2.6 0.7102 06310 1.6919 1.2031 1.6919 1.203111 -7.o. -. O98 791.5 8 6.1 628.3 695.4 481.4 -45.7 37.6 -3.8 0.6705 0.5845 1.6322 1.2188 1.6322 1.2188

-L ieCS I INCM 20V TURN HNCV'-L RHCV-2 0-FAC CnEGA-8 LOSS-P P02/ EFF-P EFF-A IEFF-P IEFF-A IEFF-PU601Et LL EE L8EGREE DEGREE TOTAL TOTAL P01 ST-ST TUT-NLE TOT-INLET 7 TT-STG TOT-ST1 -1.5 0.61 10.6 52.7( 59.52 74.79 0.4453 0.1721 0.0351 0.9149 74.77 86.98 88.02 86.98 88.02
2 -1.2 1.12 11.37 49.42 80.53 75.33 0.4227 0.1462 0.0310 0.9310 76.89 88.55 89.48 88.55 89.48

2 -i .4 1.44 11.1 471.6 61.59 76.20 0.4007 0.1211 0.0267 0.9450 79.19 9009 .89 90.09 90.89- -I.~. 1.52 9.39 45.08 t0.46 72.62 0.3692 0.0813 0.0150 0.9758 87.02 81.65 89.53 88.65 89.53-.o 3.42 5.12 48.06 51.43 58.30 0.3802 0.0217 0.0059 0.9947 94.07 78.36 79.33 78636 79.73, -1.o3 3.78 4.22 48.32 47. LL 54.09 0.3922 0.0843 0.0239 0.9790 77.48 75.25 16.72 75.25 76.722 -5.67 0.21 6.12 42.41 53.5C 57.89 0.3636 0.1259 0.0366 0.9669 64.77 79.47 80.74 79.47 80.74S-7.74 -1.6, 7.01 3863 57.65 62.36 0.3206 0.1006 0.0298 0.9722 66.14 84.11 85.16 84.11 85.16-9.51 -269 10.22 35.31 61.9 67.24 0.2783 0.0637 0.0199 0.9816 70.92 85.07 86.13 85.07 86.131, -8..4 -1.89 11.65 38.13 59. 2 65.94 C.2909 0.07L4 0.0226 0.9797 68.99 79.89 81.29 79.89 81.29S-5. 1.59 12.03 41.35 53 1C 60.37 0.3344 0.0871 0.0278 0.9774 66.98 68.61 70.66 68.61 70.66
.,,RP WCR TO/TO PO/PC EFF-AC EFF-P T02/T01 P22/P01 EFF-AD EFF-P
INLET INLET INLET INLE INLET INLET STAGE TOT-STG
iP0 L1M/SEC T I % 311218. 150C.20 1.1Se2 1.7G39 62.93 84.14 1.1962 0.9713 82.93 227.42

240



ROTOR 2

RUN NC 23, SPEED CODE 15. DPINT NO 1
OL EPSI-I LPSI-2 V-I V-2 vm-1 VM-2 -1 V-2 8-1 8-2 M-1 -2 U- -2U-I 2 '- M'-I V'-I V'-2

0EGREE DEGREE FT/SEC FT/SFC F1/SEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE FT/SEC FT/SEC F__FTISf.T/SEC

1 11.684 11.347 901.E 1218.4 E89.9 922.2 -59.0 899.7 -3.7 44.2 0.7752 1.0410 874.8 917.5 1.1147 0.7453 1296.8 922.4

2 11.014 10.349 907.0 1263.8 906.3 883.6 -34.3 903.6 -2.2 45.6 0.7809 1.0174 899.5 936.7 1.1204 0.7118 1301.3 884.2

3 10.447 9.439 917.7 1225.5 917.5 843.3 -18.5 889.2 -1.2 46.5 0.7916 0.9831 925.0 956.7 1.1352 0.6787 131 ,l 8460
4 b.045 6.852 908.8 1136.8 SC8.3 882.0 -31.6 717.2 -2.0 39.2 0.7855 0.9136 1004.1 1020.3 1.1907 0.7495 1377. 932.6

5 3.074 2.748 800.7 942.2 797.2 761.7 -75.1 554.6 -5.4 36.1 0.6890 0.7501 1113.2 1112.5 1.2313 J.7516 1431.0 944.1

5 -0.113 0.395 756.9 831.0_ 752.3 672.5_-83.1 488. -__6.3 3 .U9 -5Q 0 64 576 1168.i 1161.6 1.2.5472 75T3-i 12.400 I7

I -1.678 -0.802 785.9 821.4 783.0 666.0 -66.5 480.8 -4.8 35.8 0.6773 0.6509 1196.9 1186.9 1.2810 0.7691 1486.4 970.6
8 -3.046 -2.017 823.6 854.1 821.9 712.4 -52.9 471.2 -3.7 33.4 0.7126 0.6803 1225.1 1212.8 1.3147 0.8191 1519.5 1028.4

9 -6630 -5,153 - 6_8.6 i_ 2,3- f64. 8 731.3 -37..5 .456.9 -2.5 31.9__0.714B60 -O.683S. _Jl1293 .- JA3855_-.88lQ--LA0Q2-.-LL.-%-
10 -7.566 -7.061 857.1 842.6 856.4 702.3 -33.9 465.5 -2.3 33.4 0.7372 0.6630 1339.8 1320.6 1.3924 0.8707 1618.8 1106.b6

11 -8.420 -8.326 814.3 e04.8 813.0 670.2 -46.2 445.6 -3.2 33.5 0.6916 0.6264 1368.8 1348.7 1.3860 0.8753 1631.9 1124.6

SL INCS INCM DEV TURN RHOVM-I RHOVM-2 D-FAC 0MEGA-B LOSS-P P02/ IEFF-P XEFF-A 8'-1 8*-2 V.'-I V8'-2 PC/PO

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P I TOT.. TOT DEGREE DEGREE FT/_SEC._.FT/C.__I. LL
1 -3.48 0.83 21.50 44.9C 77.93 86.49 0.4609 0.4036 0.920 1.6391 67.62 651.33 4.CC 1.10 -933.8 -17.b 2.9980

2 -4.09 0.36 15.96 43.12 78.67 84.12 0.4926 0.4197 0.0980 1.6237 66.03 63.67 45.87 2.14 -933.8 -33.1 2.9809

3 -4.47 C. 10 12.10 41.31 79.7C 81.57 0.5203 0.4323 0.1032 1.5853 63.92 61.54 45.88 4.57 -943.5 -67. 2._306

4 -2.84 1.96 9.46 29.90 77.64 91.49 0.4602 0.2925 0.0712 1.5902 71.99 70.12 48.91 19.02-1035.8 -303.1 2.8959

5 2.71 7.29 8.03 19.93 66.19 82.69 0.4619 0.2093 0.0479 1.6005 77.90 76.40 56.18 36125-1188.4 -557.9 2.6156
6 4.60 8.94 8.80 13.96 62.01 73.35 0.4628 0.1984 0.0416 1.5784 77.90 76.45 58.97 45.01-1252.0 -673.4 _ 41L
7 3.29 7.37 7.35 11.55 64.92 73.26 0.4567 0.2046 0.0429 1.5477 76.07 74.57 58.16 46.61-1263.4 -70.1 2.4470

8 1.81 5.62 3.74 11.13 68.59 79.58 0.4289 0.1845 0.0401 1.5425 77.31 75.90 57.19 46.06-1278.1 -741.6 2.5223

9 0.42 3.10 1.59 .55 72.41 81.83 0.4132 0.2045 0.0471 1.5002 72.76 71.18 57.23 4e.69-1348.5 -836.2 2.5561
10 0.75 2.93 3.78 7.50 71.26 77.51 0.4273 0.2313 0.0535 1.4822 69.22 67.49 57.95 50.46-1373.7 -855.1 2.5158

11 2.5 4.19 7.63 6.72 66.29 72.53 0.4236 0.215B8 0.0487 1.4963 71.38 69.72 60.01 53.29-1414.9 -903.1 2.4453

TO/TO PO/PC EFF-AD EFF-P C1I/ 8L TO2/TOL PC2/PCI EFF-AD EFF-P

INLIl . INLET INLET INLET .LBMS EC . 1.IR PDI.

X SOFT 9 9
1.4244 2.6576 75.60 78.65 43.70 1.1888 1.5557 71.22 72.95

STATOR 2

RUN NJ 23, SPEED C'DE 15, PCI NT IN I

OL 6P1 6I-PSI-2 v-I V-2 v6-1 V5 Z V-2 8-1 P-2 M-I M-2 PO/P TOITD POC/. TC"/

UEGktt DEGREE FSE FTISFC F TSEL FTISEC Fl/SEC FT/SEC EGRE DE SNEELE INLT STA 2 T. ..

1 8.893 1.063 1333.1 88C.9 9i2.2 879.7 890.4 -45.8 42.2 -3.0 1.0854 0.6741 2.3385 1.4966 1.2787 1.2300

2 7.966 1.141 1307.5 952.6 952.6 948.1 895.6 -92.3 43.5 -5.6 1.0601 0.73 9 2.437 1.4961 1.3548 1.2310

3 o.5 1.022 126S9.0 LC11.5 910.4 1004.2 884.1 -121.1 44.4 -6.9 1.0250 0.7869 2.6L 2 1.4 910 1,41l 2-7 2

4 3.923 0.372 11767 1000.1 934.5 991.9 715.Z -127.6 37.5 -7.3 0.9512 0.7874 2.6356 1.457 L.4406 1.27041

S1.380d -0.272 985 2 921.1 814.0 920.0 555.1 -5.5 34.3 -2.8 0.7883 0.7333 2.50C2 1.4144 1.5071 1.1879

o C.027 -0.692 8376.C 82.0 727.2 847.3 488.3 -69.8 33. -6.0 0.6964 0.750 2.3767 1. 3.91 81.52 1 1.I1 82

S-0.798 -0.909 6.3 832.0 720.3 831.0 481.4 -40.1 33.7 -2.8 0.6896 0.6595 2.342S 1.3900 1.4913 1.1784

S-1.671 -1.053 896.5 842.8 762. 842.2 472. -33.5 31.7 -2.3 0.7174 0.6702 2.1592 L.3849 1.4549 1.1737

S-3.76 -1.279 913.0 888.4 789.3 888.3 458.8 18.0 30.2 1.2 0.7282 0.7069 2417 1.358 1.4198 1. 1713

lu -4.8 -1.343 SO.I 862.2 368.7 862.2 460.4 9.4 1.4 0.6 0.7127 0.6800 2 .33 I 1.4112 1.3641 1.1 .2

-5.611 -1.267 871.6 728.1 747.2 796.1 448.8 67.0 31.1 4.1 0.6830 C.6208 2.2317 1.435 .355 .17

SL 1NCS INCM DEV TURN RHOVM-1 RHC -2 D-FAC CEGA-8 LOSS-P P02/ 9EFF-P EFF-A 9EFF-P TEFF-A IEFF-F

UEGREE DEGREE EGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 -8.7 -7.20 6.34 45.17 89.54 84.56 3.4985 0.4191 0.0946 0.7798 43.53 55.04 5.92 38.37 33.65

e -6.4* -4.42 3.20 49.04 87.47 92.97 0.4467 0.3282 0.0752 0.8312 48.86 59.49 84.16 38.81 41.29

3 -4.79 -2.29 1.47 51.23 85.07 100.54 0.3946 0.2283 0.0532 0.8865 56.49 63.99 68.38 45. 2 48.16

-10.5 -6.70 0.9 4.82 94.07 102.46 0.3359 0.1989 0.0490 0.9114 4820 69.59 73.34 53.55 55.84

5 -12.93 -7.62 4.97 37.11 86.20 96.48 0.2487 0.1703 0.0455 0.9403 16.78 71.92 75.22 65.74 67.b4
6 -13.05 -7.26 1.68 39.89 77.42 88.59 0.2273 0.1355 0.0372 0.9610 -33.48 70.40 73.7C 69.55 71.28

7 -13.0L -7.02 4.9L 36.47 17.34 86.91 0.2105 0.1553 0.0435 0.9576 -58.91 70.38 73.63 67.37 69.13

p -14.1 -8.60 5.33 34.02 83.09 88.47 0.2146 0.7008 0.0570 0.9424 -64.74 71.98 75.08 64.t7 66.47

-16.I2 -9.43 8.83 29.02 e5.88 92.72 0.1695 0. 847 0.054 0.9451-I85.14 72.24 75.40 61.12 62.')7

13 -15.57 -8.69 8.90 30.77 82.27 88.13 0.1948 0.2289 0.0677 0.9342-L27.64 67.12 70.74 55.18 57.16

11 -17.17 -10.07 13.52 26.98 78.16 78.88 0.2194 0.3263 0.0972 0.9126 -74.70 59.65 63.83 53.20 55.18

8NCURR wCOF T/TO PO/PC EFF-AO EFF-P T02/TOI P02/PO1 E F-A0 EFF-P

INLET INLET INLET INLET ILET INLET STAGE T T- STG

RPm LI 8/SEC T . _ ..

11218. 190.20 1.2 2,4457 68.33 71.96 L.188 0.9202 57.21 217.05
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APPENDIX D

TABLE XXVII (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED
STATOR 1 ( - ) = +2.5

des. act.
STATOR 2 ( des. - ct.) =-2.5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 23, SPEED COOl 15. POINT NO Z
L tPSl-1 tPSI-2 V-I V-2 vm-1 VM-2 Ve-1 VO-2 8-1 8-2 M-1 M-2 U-I U-2 M'-1 M'-I V'-1 V'-2

OLGKEc JEGREE FT/SEC Fl/SEC FI SEC Fl/SEC FT/SEC FT/SEC CEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.512 16.334 667.7 1124.0 667.7 710.7 0.0 870.8 0.0 50.8 0.6205 1.0017 658.9 742.8 0.0717 0.6406 938.1 718.8
2 13.834 15.975 684.0 1C87.8 684.0 709.5 0.0 824.5 0.0 49.3 0.6369 0.9641 710.5 199.7 0.9182 0.6292 986.2 709.9
311.33 13.15 699.6 1C59.5 699.6 712.3 0.0 _784.3 0.0 47.8 0.6525 0.9351 761.1 836.6 0.9643 0.6304 1033.8 714.3
4 4.66, 7.905 734.3 9558 734.3 684.4 0.0 667.2 0.0 44.3 0.6880 0.8333 906.1 941.4 1.0927 0.6447 1166.3 739.5
5 -1.u9 1.2C8 749.C 159.2 749.0 550.4 O.0 522.9 O.0 43.5 0.7031 0.6511 1087.1 1095.0 1.2392 0.6808 1320.2 793.8
o-1.71. -1.823 750.3 61S.5 750.3 514.8 0.0 469.2 0.0 42.4 0.7044 0.5954 1174.2 1168.8 1.3082 0.7425 1393.5 868.6

-2.314 -3.094 750.7 739.9 150.7 582.8 0.0 455.8 0.0 38.0 0.7048 0.6353 1217.2 1205.6 1.3427 0.8154 1430.1 949.7
V -3.571 -4.276 749.9 767.0 749.9 624.1 0.0 445.9 0.0 35.6 0.7040 0.6601 1260.1 1242.6 1.3766 0.8709 1466.4 1012.0
9 -8.449 -7.853 133.7 792.6 733_.7 661.9 0.0 436.1 0.0 33.4 0,6873 066805 1388.4 1353.3) ,4710 0.9711 170.3 11310

"10-10.22 -9.123 723.2 788.4 723.2 649.7 0.0 446.6 0.0 34.5 0.6766 0.6736 1431.1 1390.2 1.5001 0.9788 1603.5 1145.6
-1111.570-10.396 711.9 748.4 711.9 581.7 0.U 470.8 0.0 38.9 0.6651 0.6319 1473.8 1427.1 1.5291 0.9450 1636.8 1119.3

SL INCS INCM DEV TURN RHOVM-1 RHCVM-2 O-FAC CNEGA-8 LOSS-P P02/ TEFF-P EFF-A 8 '-1 8-2 VB'-I V8'-2 PC/PC
UEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FTI/SEC FTISEC INLET

1 -2.02 2.59 19.30 3. 02 42.42 56.56 0.4553-0.0378 -0.0082 1.9944 102.02 102.24 44.37 -8.65 -658.9 108.0 1.9944
2 -2.01 2.29 17.60 47.81 43.04 57.73 0.4876-0.0204 -0.0047 1.9744 101.21 101.34 45.81 -2.00 -T10.5 24.8 1.9744
3 -1.o! 2.24 15.73 42.95 43.61 59.06 C. 5040-0.0135 -0.0032 1.9639 100.86 100.95 47.14 4.19 9-61.1 -52.2 1.9639
4 -0.71 2.76 12.57 28.54 44.79 58.48 0.5268 0.0458 0.0113 1.8625 96.08 95.74 50.80 22.26 -906.1 -280.1 1.8625
5 0.91 3.59 15.83 9.33 45.25 47.27 0.5217 0.1567 0.0326 1.6304 82.73 81.53 55.43 46.10-1087.1 -572.0 1.6304
o 1.49 3.77 16.32 3.77 45.29 44.60 0.4836 0.1596 0.0299 1.5815 80.75 79.50 57.43 53,66-114.2 -699.6 1.815
7 1.75 3.85 11.84 6.17 45.31 51.33 0.4381 0.1030 0.0205 1.6452 87.53 86.64 58.33 52.16-1217.2 -749.8 1.6452
6 2.01 3. 7 9.06 7.29 45.26 55.62 0.4092 0.0677 0.0139 1.6916 91.72 91.11 59.23 51.94-1260.1 -796.7 1.6916

3.11 4.53 7.36 E.CC 44.177 59.47 0.3774 0.0667 0.0138 1.7439 91.57 90.91 62.16 54.16-1388.4 -917.1 17439
10 3.54 4.83 8.40 7.82 44.43 57.86 0.3857 0.1053 0.0216 1.7356 86.74 85.70 63.22 55.40-1431.1 -943.6 1.7356
11 3.90 5.05 12.26 5.63 44.05 50.63 0.4214 0.1959 0.0376 1.6764 75.56 73.75 64.23 58.60-1473.8 -956.2 1.6764

TO/TO PO/PC EFF-AO EFF-P 6C1/81 T02/TOL PC2/P01 EFF-AD EFF-P
INLLET INLT_ INLETLET LT LE IB /S F ROTOR ROTOR

I 9 SQFT 8 8
1.1948 1.756 89.87 90.63 43.11 1.1948 1.7596 89.87 90.63

STATOR 1

RUN NO 23, SPEED CODE 15. POINT NO 2
SL tFpI-l EPSi-2 V-I V-2 %m-1 Vm-2 Ve-1 va-2 8-1 8-2 M-I M-2 PO/PO TO/TO P0/PC T02/

UGkEE DEGREE FT/SEC FT/SEC FlTSEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE INLET INLET STAGE T1
I 1s.250 14.962 1135.9 80C.1 750.8 799.3 852.4 -34.2 48.8 -2.4 1.0145 0.6802 1.8318 1.2130 1.8318 1.21302 1,.997 13.266 1104.2 801.7 150.5 801.3 809.9 -25.5 47.3 -1.8 0.9814 0.6822 1.8428 1.2114 1.8428 1.2114
3 13.913 11.669 1079.2 8C8.1 153.4 808.0 772.7 -12.6 45.8 -0.9 0.9555 0.6885 1.8567 1,2104 1.8567 1.21044 8.531 7.257 980.6 777.1 723.4 776.6 662.0 -28.4 42.5 -2.1 0.8580 0.6623 1.8038 1.2020 1.8038 1.2020
5 1.702 1.116 785.9 146.9 587.5 642.1 522.0 -78.6 41.6 -7.0 0.6761 0.5488 1.6133 1.1824 1.6133 1.1824
o -1.110 -2.223 325.1 6C9.0 552.5 603.8 469.6 -79.7 40.4 -7.5 0.6217 0.5164 1.5616 1.1761 1.5616 1.17617 -3.057 -3.576 766.7 649.9 615.8 646.6 456.8 -65.8 36.6 -5.8 0.6603 0.5529 1.5982 1.1767 1.5982 1.1767

-3.94 -4.562 792.5 656.4 654.1 694.5 447.4 -51.8 34.4 -4.3 0.6840 0.5947 1.6461 1.1783 1.6461 1.1783
9 -. 192 -7.011 818.8 49.9 691.3 748.8 438.8 -40.6 32.5 -3.1 0.7052 0.6406 1.7040 1.1899 1.7060 1.1899
i. -o.930 -7.688 816.1 744.4 681.0 743.3 449.6 -40.9 33.5 -3.2 C.6995 0.6328 1.6962 1.1996 1.6962 1.1996
11 -1.926 -8.408 778.8 699.9 617.6 698.1 474.5 -50.1 37.6 -4.1 0.6598 0.5880 1.6378 1.2155 1.6378 1.2155

SL INCS INCM DEV TLPN RHCVM-1 RHCVM-2 D-FAC CMEGA-8 LOSS-P P02/ XEFF-P SEFF-A IEFF-P IEFF-A 3EFF-P
U1G Et DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-ST7 TOT-TG1 -1.21 0.90 12.40 51.26 59.11 73.99 0.4484 0.1691 0.0345 0.9188 75.38 88.56 89.48 88.56 89.48

2 -I1.0 1.39 11.92 49.14 60.21 74.62 0.4280 0.1445 0.0307 0.9336 77.32 90.19 90.98 90.19 90.98
3 -1.i 1.58 12.00 46.31 61.45 75.58 0.4051 0.1212 0.0268 0.9463 79.31 91.84 92.51 91.84 92.51
4 -2.02 1.70 9.68 44.57 60.72 72.21 0.3697 0.0658 0.0160 0.9746 86.17 50.79 91.50 90.79 91.50
O -1.41 3.64 4.84 4E.56 49.7C 57.84 0.3759 0.0237 0.0064 0.9946 93.43 80.12 81.38 80.12 81.38
o -. 14 3.47 4.33 47.9C 47.21 53.83 0.3873 0.1035 0.0294 0.9751 71.53 77.0 78.47 77,10 78,47
7 -5.71 0.18 6.06 42.43 53.5C 57.88 0.3570 0.1407 0.0409 0.9639 58.83 81.09 82.27 81.09 82.27
o -7.60 -1.54 7.65 38.70 57.49 62.54 0.3108 0.1108 0.0328 0.9701 59.63 85.77 86.71 85.77 86.71
9 -9.64 -2.76 9.93 35.8C 61.15 67.41 0.2684 0.0767 0.0239 0.9784 60.53 86.80 87,73 86.80 87.73

10 -6.93 -1.88 11.11 36.67 59.68 66.27 0.2793 0.0786 0.0248 0.9782 60.49 81.69 82.91 81.69 82.97
II -5.49 1.66 11.69 41.1 52.87 60.86 0.3187 0.0905 0.0289 0.9771 59.83 70.18 72.15 70.18 72.15

NC3r-r C3iR 1TO/TO P/PC EFF-AC EFF-P TO2/T1 PO2/P01 E FF-AO EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STGRPM L 89/SEC 1 9 .... _ _ _

11210. 189.00 1.1S4e 1.7075 84;73 85.81 1.1948 0.9704 84.33 225.79
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ROTOR 2

FUN NO 23. SPEED CODE 15. POINT NO 2

SL EFSI-L EPSI-2 V-I V-2 %1-1 V-2 V6-1i V0-2 8-1 8-2 M-I M-2 U-I U-2 M'-I NmI V.-I V,-2
LEGrEE UGREE FTI/SEC FT/SEC FIISEC FT/SEC FT/SEC FT/SEC CEGREE CEGREE FT/SEC FT/SEC FT/SEC FT/SEC

1 11.735 11.292 886.7 1206.3 8S6.1 803.2 -33.3 900.0 -2.1 481 0.7735 0.9662 874.2 916.9 1.C988 0.6435 1276.8 803.4
11.114 10.219 907.4 1202.5 9C7.1 809.8 -25.2 888.9 -1.6 47.6 0.7824 0.9629 898.9 936.0 1.1164 0.6496 1294.8 811.2

3 10.35 9.188 921.C 1188.1 (20.9 825.5 -12.7 869.7 -0.8 46.5 0.7960 0.8615 924.3 956.0 1.1355 0.6655jt 63.
4 1.3e4 6.199 912.5 11C.7 5 12.1 812.1 -27.1 743.0 -1.7 42.5 0.7907 0.8756 1003.4 1019.6 1.1925 0.6856 1376.2 857.9
5 1.471 1.05e 751.s ES7.9 788.1 689.5 -78.1 575.2 -5.7 39.8 0.6820 0.7102 1112.5 1111.7 1.2296 0.6910 1427.7 873.7

1-2.uL -0.931 745.E 1~8.5 741.5 602.6 -79.5 524.0 -6.1 41.0 0.6406 0.6285 116.0 1160.8 1.2470 0.6900 L1453 8-76.7
7 -3.700 -2.135 774.3 ie8.4 771.6 598.1 -65.3 513.7 -4.8 40.6 0.6673 0.6208 1196.1 1186.1 1.2742 0.7086 1478.6 899.9
6 -4.854 -3.250 E07.4 EC.2 805.8 629.1 -51.9 507.3 -3.7 38.8 0.6979 0.6378 1224.3 1212.0 1.3046 0.7455 1509.3 944.7

9 -7.520 -6.453 840.8 810.e 839.8 640.2 -41.0 497.5 -2.8 37.7 0.7258 0.6358 1310.1 1292.2 1.3733 0.8002 1590.8 1
io -. ol -745Z4 831. 783.C 830.9 626.7 -41.4 469.4 -2.8 36.7 0.7142 0.6118 1338.9 1319.7 1.3831 0.8253 1611.1 105,.3
L -0.769 -8.555 790.2 723.0 788.5 593.5 -5.7 412.9 -3.7 34.7 0.6702 0.5616 1367.8 1347.7 1.3766 0.8604 1623.0 1107.3

SL INS INCM OEV TRN RHOVM-1 RHCVM-2 O-FAC CMEGA-6 LOSS-P P02/ tEFF-P tEFF-A 8'-1 B'-2 VB-1 V9B-2 PD/PD
ULGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO _T_OT .TOT DEGREE DEGREE FT/SE FTLEL _

1 -4.2 0.07 21.60 44.C4 78.19 85.03 0.5406 0.3055 0.096 1.7236 7618 74.30 45.24 1.2C -907.5 -16.9 3.1558
2 -4.41 0.04 17.14 42.22 79.04 87.56 0.5409 0.2820 0.0658 1.7464 77.78 75.98 45.55 3.32 -924.0 -47.2 3.2127

3 -4.79 -C.21 13.45 39.6C 8C.16 91.52 0.5306 0.2430 0.0579 1.7685 80.43 78.81 15.51 __ 5 -6 .- . -_.3 .L2193
4 -3.15 1.65 q.28 29.17 78.04 95.11 0.5185 0.1668 0.0406 1.7573 84.98 83.75 48.60 18.84-1030.6 -276.6 3.1900
5 3.u4 1.61 9.68 18.1 65.85 83.08 0.5161 0.1098 0.0246 1.7533 89.14 88.25 56.51 37. 0-1190.5 -536.6 2.8382

6 4.89 9.23 10.34 12.71 61.84 72.68 0.5193 0.1214 0.0248 1.7076 87.22 86.24 59.26 46.55-1247.6 -636.8 2.6704
7 3.6o 7.74 9.C4 10.24 64.84 72.42 0.5111 3.1429 0.0290 1.6592 84.21 83.05 5e.54 48.30-1261.3 -672.4 2.6622
b 2.34 6.15 5.86 9.55 68.27 76.70 0.4905 0.1445 0.0302 1.6406 83.37 E2.18 57.72 48.18-1276.2 -704.7 2.7050

9 1.28 3.96 3.94 7.CE 71.66 77.43 0.4762 0.1894 0.0416 1.5907. _76.94 7.39. 0__.B.-131 k 19SA.1 271t6
l 1.69 3.7 6.61 5.4C 70.43 75.34 0.4587 0.1756 0.0379 1.5721 77,82 76.38 58.89 53.49-1380.3 -850.3 2.6657

S1 3.31 5.03 11.83 3.36 65.53 70.65 0.4249 0.1207 0.0245 1.5672 83.83 82.77 60.84 57.48-1418.5 -934.8 2.5675

TO/TO PO/PC EFF-AD EFF-P CI/ T02/TO1 PC2/PCI EFF-ADO EFF-P

INLET INLET INLET INLET BPVS EC .. .T... __T-l__ QL . .___.
1 2 SOFT I I

1.4278 2.8825 82.20 84.60 43.45 1.1951 1.6881 82.14 83.40

STATOR 2

RUN NO 23, SPEED C DE ;15, POINT - 2
SL PF1- 0P-SI-2 V-I V-2 V5-1 VM-2 V6-1 V8-2 B-1 e-2 M-I 4-2 PO/PO TO/TO PC/PO TC2/

UtGkRE JEGREE FT/SEC Fl/SEC FI/SEC FTISEC FT/SEC FT/SEC CEGREE DEGREE INLET .. LET STTAGE... __
I 8.565 0.842 1243.6 617.5 67.6 816.7 891.0 36.9 46.0 2.6 1.0019 0.6244 2.8235 1.4856 1.5424 1.2245
2 7.464 0.791 12J7.8 835.5 169.3 834.8 881.2 34.9 45.6 2.4 0.9966 0.6393 2.8655 1.4850 1.5594 1.2254
3 0.446 0.673 1232.7 t66.2 179.9 868.0 863.2 18.8 44.6 1.2 0.9935 Q 6675 2.409 .1.481 __... _5 _L34
4 3.932 -u.020 1132.5 E6.3 856.6 686.0 740.6 20.1 40.9 1.3 0.9090 0.6892 3.0093 1.4555 1.6494 1.2084

1 , 0o -0.678 930.6 16C.C 731.4 759.8 575.4 10.8 38.2 1.3 0.7386 0.5923 2.7814 1.4168 1.7062 1.1965
0 ._4U -1.161 831.4 te4.3 (45.3 664.2 524.3 12.1 39.1 1.0 0.6565 0.5166 2.62q5 1.4007 1.6891 1.1911
7 -0.'72 -1.255 61B.2 650.2 637.7 650.1 514.3 11.8 38.8 1.0 0.6470 0.5058 2.60S4 1.3964 1.6353 1.1868
d -1.43. -1.313 838.5 615.2 666.9 675.0 508.2 14.5 37.3 1.2 0.6638 0.5267 2.6451 1.3947 1.6071 1.1836
_ -3.o3o -1.560 844.9 697.1 681.0 696.7 500.1 24.5 36.3 2.0 0.6648 0.5410 2.6608 1.4127 1.5598 1.1867

13 -4.747 -i.5E5 821.3 668.a 071.7 666.2 472.6 29.2 35.2 2.5 0.6441 0.5175 2.6135 1.4152 1.5447 1.1786
11 -5.7 J -1.434 768.1 592.4 t45.7 591.7 415.9 29.2 32.9 2.8 0.5992 0.4557 2.5048 1.4152 1.5307 1.1642

SL INCS INCM UEV TURN HOVM-I RHEVM-2 O-FAC CNEGA-8 LOSS-P P02/ 5EFF-P IEFF-A 8EFF-P IEFF-A IEFF-P
UEGkEE UEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 -4.92 -3.36 11.80 83.45 89.17 98.38 0.49174 0.2211 0.0499 0. 953 70.66 7C.73 74.59 58.21 60.65

2 - .32 -2.30 11.14 47.21 81.35 101.20 0.4818 0.2230 0.0513 0.8953 69.06 71.98 75.72 59.56 61.97
S .53 -2.02 9.5 43.38 (5.0C 106.44 0.4568 0.2132 0.0500 0.9002 68.27 74.63 78.09 62.75 _65.06

4 -7.1 -3.27 9.12 39.62 98.13 111.65 0.3831 0.1476 0.0366 0.9380 71.68 80.83 83.51 73.20 75.00
5 -

9
.u3 -3.72 9.07 36.81 86.63 96.23 0.3542 0.0912 0.0244 0.9716 78.36 81.11 83.58 83.37 84.576 -7.84 -2.05 E.16 36.01 76.55 83.72 0.3758 0.0733 0.0203 0.9814 82.74 7 .9 _ 9 _ 3.98 1._5.11_

7 - 6.o9 -1.69 8.70 37.80 75.99 81.99 0.3768 0.0675 0.0189 0.9635 83.78 79.23 81.79 80.23 81.54
8 -9.23 -3.08 8.84 36.04 eO.C5 85.53 0.3623 0.0844 0.0240 0.9785 79.19 eC.87 83.26 78.55 79.93

S-J.00 -3.30 9.8E 34.29 80.95 87.03 0.3406 0.0751 0.0220 0.9808 79.60 _77.86 80.64 72.04 73.72
10 -11.79 -4.91 10.17 32.67 1;.28 62.78 0.3424 0.0721 0.0213 0.9828 81.02 75.77 78.75 73.65 75.21
11 -15.37 -8.27 12.25 30.05 75.33 72.33 0.3784 0.1093 0.0326 0.9766 75.88 71.97 78.27 78.16 79.44

NLORR WCORR ui/TO PO/PC EFF-AD EFF-P TO2/TO I PO2/POL EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STG

R P LP /SEC I T _%
11210. 189.80 1.4219 2.7589 78.32 81.13 1.1951 0.9575 14.85 206.77
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APPENDIX D

TABLE XXVII (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
105% OF DESIGN SPEED
STATOR 1 (des - act) = +2.5

des. act.
STATOR 2 (T de s.- 

)  
=-2.50

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NL 23, SPEED CODE 15. POINT NO 14
SL EPSI-L EPSI-2 V-1 V-2 V-1 VM-2 VO-1 V8-2 8-1 8-2 N-I M-2 U-I U-2 N'-1 M-I V'-1 YV-2

UEGREc DEGREE FT/SEC FT/SEC FIISEC FI/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/S FT
1 16.859 18.331 457.3 1Cf4.0 657.3 608.4 0.0 897.2 0.0 55.9 0.6100 0.9569 656.0 759.4 0.8619 0.5506 926.6 6 8
2 14.509 15.993 671.7 IC46.9 671.7 621.0 0.0 842.9 0.0 53.6 0.6245 0.9199 707.3 796.2 0.9069 0.5472 915.5 62.4
3 12.295 13.826 685.9 1C27.3 685.9 627.4 0.O 813.4 0.0 52.4 0.6368 0.8990 15i.1 832.9 9S1l 0.5495 1022.i i;.
4 .498 8.CS4 720.0 949.4 120.0 615.8 0.0 722.6 0.0 49.6 0.6733 0.8207 902.1 943.2 1.0793 0.5654 1154.2 654.1
5 .125 1.728 141. 837.8 741.9 537.7 0.0 642.5 0.0 50.1 0.6957 0.7118 1082.3 109C.1 1.2305 0.5943 1312.2 699.6
0 -u.611 -1.013 747.4 808.9 747.4 536.5 0.0 605.4 0.0 48.5 0.7014 0.6845 1169.0 1163.6 1.3021 0,.651 13 774
7 -1.79o -2.291 749.2 811.9 749.2 573.0 0.0 583.6 0.0 45.5 0.7033 0.6932 1211.6 1200.3 1.3373 0.7135 1424.1
d -3.352 -3.550 749.5 825.4 749.5 601.5 0.0 565.2 0.0 43.2 0.7036 0.7003 1254.5 1237.1 1.3718 0.7651 161.*4 90 i
9 -8.470 -7.453 735.1 824.7 735.1 6C8.2 0.0 557.1 0.0 42.4 0.6887 0.6946 1382.2 1347.3 1,4668 0.8398 1565.5 9 i

10-C. 194 -8.853 725.2 822.3 725.2 595.4 0.0 567.2 0.0 43.5 0.6787 0.6890 1424.8 1384.0 1.4960 0.8469 1598.7 1010.8
11-11.512-10.248 714.4 78.8 714.4 533.0 u.0 582.8 0.0 47.4 0.6676 0.6554 1467.3 1420.7 1.5250 0.8242 1632.0 993.1

SL INCS INCM DEV TURN RHOVM-1 RHCVM-2 D-FAC CNEGA-8 LOSS-P P02/ IEFF-P IEFF-A 1 -1 B'-2 V'-1 V'-2 PGOid
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POL TOT TOT DEGREE DEGREE FT/SEC FT/SEC oiLif

L -1.64 2.S7 15.18 51.52 42.01 49.42 0.5565 0.0392 0.0084 1.9707 97.97 97.78 44.75 -12.78 -656.0 137.8 1.9707
Z -1.53 2.77 15.30 50.59 42.58 51.88 0.5722 0.0223 0.0051 1.9627 98.73 99.62 46.29 -4.31 -707.3 46.7 1.9627
3 -1.33 2.78 13.31 45.SC 43.11 53.64 0.5854 0.0148 0.0035 1.9793 99.10 99.02 47.68 1.l8 -57.7 -19.4 1.9793
4 -0.19 3.28 10.03 31.6C 44.32 55.16 0.6043 0.0409 0.0103 1.9578 96.99 96.71 51.31 19.71 -902.1 -220.5 1.9S8
5 1.05 3.73 9.50 15.79 45.03 49.50 0.6138 0.1294 0.0298 1.8769 88.67 87.65 5S.56 39.18-1082.3 -44?7. 18769
o 1.47 3.15 8.79 11.27 45.20 50.30 0.5780 0.1242 0.0272 1.8805 88.48 81.43 97.40 46.1 311a.0 -S8.1 I.:jiS
I 1.ob 3.78 6.78 11.16 45.26 54.56 0.5394 0.0870 0.0192 1.9183 91.74 90.97 58.26 47.10-1211.8 -616.7 19183
6 1.91 3.86 5.29 10.98 45.27 58.02 0.5088 0.0584 0.0129 1.9514 94.30 97.76 59.13 48.15-1254.5 -671.8 1.9514
9 2.9b 4.38 5.57 9.45 44.82 59.19 0.4878 0.0890 0.0193 1.9879 90.92 90.02 62.01 52.16-1382.2 -790.2 1.989

13 3.37 4.66 6.84 9.21 44.50 57.64 0.4948 0.1236 0.0264 1.9882 87.36 86.11 63.05 53.84-1424.8 -816. 1.9112
11 3.72 4.87 11.10 6.61 44.13 50.86 0.5216 0.1915 0.0380 1.9402 80.32 78.43 64.05 57.44-1467.3-838.0 1.9442

TO/TO PO/PO EFF-AD EFF-P hCl/Al T02/T01 PC2/PI EFF-AD EFF-P
INLET INLET INLET INLET LEM/SEC ROTOR ROTOR

% Z SOFT I 5
1.2301 1.9446 90.85 91.65 42.88 1.2301 1.9446 90.85 91.65

STATOR 1

RUN NO 23. SPEED CODE 15. POINT NO 14
SL EPSl-1 EPSI-2 V-1 V-2 VM-I VM-2 Ve-1 9V-2 8-I 8-2 N-i 8-2 PO/PO TO/TO PO/PO TO2/

DEGkEE DEGREE FT/ISEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE INLET INLET STAGE TQL1 18.143 14.800 1086.1 69.1 638.9 604.5 878.3 -79.7 54.1 -7.4 0.9590 0.5075 1.8341 1.2185 1.8341 1.2185
2 15.a61 12.979 1053.3 614.7 651.1 612.5 828.0 -51.8 51.9 -4.8 0.9265 0.5125 1.8413 1.2153 1.8473 1.215i
3 13.799 11.216 IC36.9 63C.9 658.1 630.0 801.3 -33.1 50.7 -3.0 0.9087 0.5264 1.699 1.2172 1699 1.2172
4 8.404 6.580 965.2 6436 646.4 642.9 716.8 -30.0 48.0 -2.7 0.8362 0.5373 1.8904 1.2186 1.8904 1.2186
5 1.933 0.737 857.8 614.1 565.5 612.1 641.5 -48.7 48.4 -4.5 0.7305 0.5099 14 12 1.2247 1.8492 1.2247
6 -1.1L04 -1.993 830.2 5r7.3 567.4 594.3 606.0 -59.8 46.9 -5.7 0.7042 0.4950 1.8267 1.2260 1.267 1.226P
7 -2.330 -3.101 839.3 433.2 602.2 632.2 584.7 -36.3 44.2 -3.3 0.7132 0.5268 1.8650 1.2244 1.8650 1.2244
a -3.305 -4.029 846.9 657.0 629.1 656.7 566.9 -19.3 42.1 -1.7 0.7204 0.5478 1.8919 1.2242 1.8919 1.2242
9 -5.833 -6.502 848.6 674.9 637.5 674.9 560.2 -1.6 41.4 -0.1 0.7167 0.5596 1.9118 1,2498 1,9110 1h240i

L -6.o88 -7.282 847.5 864.5 627.1 664.1 570.7 -22.5 42.4 -1.9 0.7126 0.5479 1.891 1.2515 1.8991 .1.2515
11 -7.d01 -8.165 817.7 31.5 569.0 634.9 587.3 -57.3 46.0 -5.2 0.6807 0.5214 1.8675 1.2654 1.8675 1.2654

5L INCS INCM DEV TLRN RHOYN-1 PRHOV-2 D-FAC CNEGA-8 LOSS-P P02/ IEFF-P 5EFF-A SEFF-P 1EFF-A SEFF I
OEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET t0T-STG TOTlS.G

1 4.1J 6.21 7.40 61.5! 51.81 61.39 0.6125 0.1547 0.0314 0.9310 82.72 86.56 87.64 06.56 87.64
z 3.od 6.00 8.94 56.73 54.12 62.64 0.5881 0.1382 0.0292 0.9411 83.79 68.95 89.84 88.95 89.04
3 3.6b 6.44 9.90 . 3.6 55.84 64.68 0.5641 0.1331 0.0293 0.9448 83.53 90.04 90,86 90.04 90.86
4 3.46 7.18 9.11 50.02 57.25 66.29 0.5188 0.0936 0.0228 0.9656 86.51 91.20 91.94 91.20 91.94
5 5.38 10.43 7.27 2.92 51.8{ 62.27 0.5019 0.0479 0.0130 0.9858 91.61 85.35 06.54 85935 66.54
4 4.36 9.98 6.11 !2.83 52.54 60.08 0.5089 0.1025 0.0292 0.9712 81.78 83.03 84.39 43,03 ".M5
7 1.86 7.15 8.60 47.47 56.62 64.33 0.4627 0.1063 0.0310 0.9693 79.22 86.76 87.85 86.76 87.85
a - .04 6.10 10.24 43.75 59.91 67.09 0.4306 0.1091 0.0324 0.9681 76.94 89.02 89.94 09.02 89.94
9 -0.75 6.13 12.92 41.5C 61.17 68.32 0.4131 0.1322 0.0413 0.9617 69.63 84.36 85.70 84.36 85.70

10 -0.06 6.99 12.33 44.32 59.83 66.61 0.4397 0.1567 0.0496 0.9550 65.54 79.87 81.56 79.17 81.6
11 2.88 10.03 10.63 51.19 53.46 62.77 0.4752 0.1408 ,0.0449 0.9625 69.09 13.50 75.69 73.50 8.69

NCORR WCORR TO/10 P0/PC EFF-AD EFF-P T02/TO1 P02/PL EFF-AD EFF-P
INLET INLET INLFT INLET INLET INLET STAGE TOT-STGkPM LBN/SEC 5 5 _
11161. 188.80 1.2301 1.8750 85.41 86.63 1.2301 0.9642 85.41 106.81
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ROTOR 2

RUN NO 23, SPEED CCDE 15. POINT NO 14
SL EP I-1 EPSI-2 -2 V-I V-2 1 - VM-2 Va-I V8-2 8-1 B-2 -1 -2 U-I -2 M-1 '- V'-2

UkGRtit DEGREE FT/SEC FT/SEC F/SEC FTI/SEC FT/SEC FT/SEC CEGREE DEGREE FT/S FT FT/SEC FT/SEC FT/SEC

I 11.463 10.984 6177. 1156.8 672.9 688.7 -77.5 929.2 -6.5 53.3 0.5672 0.9111 870.3 912.8 C.9733 0.5427 L162.4 688.9

2 10.535 9.637 688.5 1138.6 686.6 659.5 -50.2 928.2 -4.2 54.5 0.5779 0.8964 894.9 931.9 C.9806 0.5192 1168.2 659.5

3 9.498 8.384 71C.0 112C. 109.3 679.0 -32.3 891.5 -2.6 52.6 0.5967 0.8827 920.2 951.7 C.9981 0.5370 1187.6 681.7
4 5.752 4.913 736.0 IC36. 735.4 64.5 -29.7 796.0 -2.3 50.1 0.6198 0.8114 99S.C 1015.0 1.0649 0.5475 1264.5 699.7
5 0.329 0.679 711.0 S15.C 7C9.3 610.3 -48.8 681.7 -3.9 48.2 0.5957 0.7066 110 110 1106.8 1.1365 0.5744 1356.5 743.8

o -L.473 -1.558 690.5 868. C 67.9 584.9 -60.2 641.4 -5.0 47.6 0.5770 0.6668 1162.8 1155.6 1.1 76 0.5983 1 L403.2 .
7 -3.650 -2.599 719.2 885.1 718.3 565.6 -35.3 655.4 -2.8 49.2 0.6032 0.6648 1190.7 1180.8 1.1917 0.5929 1421.0 772.0

-4.551 -3.513 735.7 E74.C 735.5 577.0 -18.9 656.6 -1.5 48.6 0.6181 0.6718 1218.8 1206.6 1.2095 0.6127 1439.7 797.1

9 -6.690 -6.089 741.6 882.3 747.6 572.1 -1.5 671.7 -0.1 49.4 0.6243 0.6709 1304.3 1286.5 1.2565 0.6386 1504.7 839.8
10 -7.322 -8.956 740.2 811.3 739.8 580.2 -22.3 650.0 -1.7 48.1 0.6148 0.6584 1332.9 1313.9 1.2825 0.6662 1544.1 881.6

11 -6.221 -8.160 718.0 846.4 115.6 590.8 -58.0 606.0 -4.6 45.6 0.5915 0.6341 1361.7 1341.8 1.3C98 0.7069 1589.9 943.6

SL INCS INCM DEV TURN RHOM-1 EHCVM-2 D-FAC CMEGA-8 LOSS-P P02/ XEFF-P TEFF-A B'-1 8'-2 V8'-1 V8'-2 PC/PO

DEGREE DECREE DEGREE DEGREE . TOTAL TOTAL 0.POi__T T TOT _OEEEDE GRE FTISEC FT/SEC INLET

1 5.Ub 5.38 19.04 55.SC 66.30 83.71 0.6086 0.2248 0.0512 1.9203 86.20 84.85 54.54 -1.36 -947.8 16.4 3.5241
4 .01 8.46 14.14 53.64 67.91 81.60 0.6347 0.2248 0.0525 1.9126 85.96 84.62 53.96 0.32 -945.1 -3.7 3.5353

z.97 7.55 1.559 48.27 7C.11 85.71 0.6155 0.186 3 0.0445 1.8977 87.74 86.59 53. 2 5.0 -952.5 -60.3 3.5500
4 2.71 7.50 8.67 3(.23 72.50 86.91 0.6162 0.1765 0.0431 1.8324 86.64 85.45 54.46 18.23-1028.7 -219.0 3.4630.

5 5.00 9.58 6.64 23.(1 68.99 81.31 0.6047 0.1736 0.0404 1.7735 85.00 83.75 58.47 34.E6-1156.3 -425.1 3.2776
6 6.27 10.81 5.C9 19.34 66.69 78.19 0.5930 0.1822 0.0406 1.7545 83.47 82.12 60.64 41.30-1223.1 -514. 3.2095
7 4.75 8.83 3.60 16.17 10.27 76.01 0.6044 0.2120 0.0474 1.7241 80.31 78.75 59.62 42.85-1226.1 -525.4 3.2227

o 3.8b .689 1.25 15.69 72.34 78.10 0.5927 0.2109 0.0479 1.7216 80.07 78.50 59.26 43.57-1237.7 -550.0 3.2601
3.31 5.99 -0.17 13.20 73.01 77.11 0.5962 0.2343 0.U559 1.7334 77.64 75.86 60.12 46.53-1305.8 -614.6 3

Lo 4. 66.24 2.C2 12.56 11.57 77.71 0.5841 0.2356 0.0565 1.7353 77.18 75.36 61.26 48.69-1355.3 -663.8 3.3000
11 5.6Z 1.32 5.43 12.04 68.21 78.27 0.5620 0.2256 0.0535 1.7406 77.67 75.88 63.13 51.09-1419.7 -735.7 3.2538

70/70 PO/PC EFF-AD EFF-P CL/AI TO2/TO1 PC2/P0I EFF-AD EFF-P
INLET INLET INLET INLET LM/SEC ___ ROTOR ROTOR

2 1 SOFT I I
1.4997 3.3449 81.98 84.72 39.94 1.2192 1.7835 81.28 E2.14

STATOR 2

RUN NO 231 SPEED CODE 15. POINT NO 14

SL EPSI-1 EPSI-2 V-1 V-2 vm-1 VM-2 V8-1 V8-2 8-1 8-2 M-1 n-2 PO/PO TO/TO PD/PO TO2/
OEG.EE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE CEGREE . INLET.. T__T-AL__LE

1 7.572 0.781 1179.4 873.8 738.2 672.3 919.9 45.2 51.5 3.8 0.9321 0.5044 3.3552 1.5100 1.8287 1.2392
2 7.419 0.623 1160.6 687.4 3(7.2 6(5.5 920.3 51.6 52.7 4.3 0.9165 0.5159 3.3873 1.5051 1.8345 1.2387

3 6.292 0.364 1141.8 7C8.8 721.7 706.7 884.9 54.4 51.0 4.4 0.9020 0.5342 3.4361 1.4981 1.8392 1.2309

4 3.675 -0.4C9 1057.0 679.9 699.2 678.5 792.6 43.5 48.6 3.7 0.8291 0.5134 3.3970 1.4859 1.7967 1.2194

5 U1.30 -1.014 934.6 58.6 640.0 588.3 881.0 19.6 46.8 1.9 0.7233 0.4422 3.2488 1.4826 1.7554 1.2105

6 -0.29u -0.928 888.1 139.9 614.2 539.6 641.4 19.4 46.2 2.1 0.6836 0.4042 3.1759 1.4837 1.7380 1.2102

? -0.891 -0.822 886.2 534. 595.7 534.1 656.1 22.7 47.7 2.4 0.6820 0.4001 3.1679 1.4838 1.7023 1.2117

8 -1.594 -0.748 895.1 552.4 606.8 551.4 657.9 32.7 47.3 3.4 0.6894 0.4139 3.1912 1.4838 1.6901 1.2120

9 -4.153 -1.033 908.7 11.9 6C8.3 609.5 675.1 54.5 48.0 5.1 0.6928 0.4553 3.2616 1.5147 1.7059 1.2218

1l -5.17o -1.234 90C.9 615.9 619.8 613.2 653.8 56.9 46.6 5.3 0.6828 0.455S 3.2576 1.5303 1.7131 1.2241

L -6.058 -1.250 881.7 514.5 836.4 571.9 610.2 53.9 43.9 5.4 0.6628 0.4216 3.1866 1.5485 1.7059 1.2237

IL INCS INCM DEV TURN PHOSM-1 RHVM-2 D-FAC CMEGA-B LOSS-P P02/ TEFF-P XEFF-A IEFF-P IEFF-A IEFF-P

DEGREE DEGREE DEGREE DEGREE TOTAL TOTL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

I 0.57 2.12 13.1( 47.68 88.24 100.90 0.5955 0.1113 0.0251 0.9522 87.17 80.56 83.52 77.97 79.74

2 Z.1' 4.76 13.05 48.36 86.14 103.59 0.5796 0.0987 0.0227 0.9586 88.15 82.01 84.77 78.58 80.32

3 1.81 4.31 12.4 46.56 89.7 107.89 0.5506 0.0773 0.0181 0.9683 90.16 84.42 86.84 81.64 8313

4 0.58 4.45 11.48 44.8 90.30 104.31 0.5347 0.0563 0.0140 0.9795 92.15 85.60 87.82 82.32 83.72

5 -0.45 4.86 9.71 44.84 84.36 89.51 0.5620 0.0364 0.0097 0.9892 94.64 82.46 85.C0 82.12 83.48

6 -0.69 5.10 9.17 44.15 81.26 81.50 0.5876 0.0421 0.0116 0.9887 93.98 80.47 83.31 80.68 82.11
1 1.00 6.99 10.10 45.295 9.20 80.60 0.5966 0.0596 0.0167 0.9841 91.66 80.24 83.12 76.88 78.54

8 U.72 6.93 10.99 43.89 81.24 83.36 0.5805 0.0688 0.0195 0.9814 90.16 8C.83 83.64 75.63 77.36
9 1.7U 8.40 12.17 42.50 80.87 90. 7 0.5277 0.0570 0.0 167 0.9844 90.70 17.63 80. 5 73.63 75.52

12 -0.37 6.51 13.56 41.3C 11.78 90.16 0.5137 0.0478 0.0141 0.9872 91.82 71.23 18.90 73.46 75.38

11 -4.33 2.77 14.81 38.83 82.86 82.48 0.5372 0.0789 0.0235 0.9799 87.60 71.12 75.32 72.91 74.85

NCORR WCORR TO/TO PO/PC EFF-AO EFF-P TO2/TOL P02/P01 EFF-AD EFF-P

INLET INLET INLET INLET INLET INLET STAGE TOT-STG

RPM LNM/SEC I I I

11161. 188.80 1.4957 3.2783 80.37 83.31 1.2192 C.9801 78.23 171.49
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APPENDIX E

OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
AT 70 PERCENT OF DESIGN SPEED

This appendix provides test overall performance and blade data at 70 percent of design speed
for rotor 1, stator 1, rotor 2, and stator 2. The data is presented for five combinations of
stator settings at various flows and pressure ratios. An overall-performance and stall data sum-
mary is given in Table XXVIII, and the complete overall performance and blade-element data
is given in Table XXIX to Table XXXIII. The column headings for Tables XXIX to XXXIII
are identified in Table XI of Appendix A.

TABLE XXVIII - OVERALL PERFORMANCE AND STALL DATA SUMMARY FOR
70 PERCENT OF DESIGN SPEED

PERFORMANCE
STATOR CORRECTED (' )

REF. TABLE (' )  SETTING(2) FLOW Lad 11 'ad 16

SI S2 Ibm/sec Pil/P0  P16 /P 0

XXIX (a) 00 00 124.7 1.310 86.62 1.510 74.00
XXIX (b) 00 00 118.3 1.326 86.48 1.681 84.88
XXIX (c) 00 00 111.1 1.334 79.47 1.713 82.19
XXIX (d) 00 00 105.5 1.342 77.45 1.729 79.91
XXX (a) -50 +2.50 122.3 1.318 89.67 1.478 75.72
XXX (b) -50 +2.50 116.2 1.328 84.47 1.618 84.25
XXX (c) -50 +2.50 109.1 1.334 81.49 1.662 82.95
XXX (d) -50 +2.50 101.8 1.338 80.18 1.688 80.04
XXXI (a) +50 00 128.2 1.318 90.61 1.541 73.44
XXXI (b) +50 00 119.2 1.333 86.08 1.731 84.53
XXXI (c) +50 00 112.1 1.339 84.85 1.755 80.69
XXXI (d) +50 00 103.6 3.341 79.22 1.750 77.28
XXXII (a) +50 +7.50 130.5 1.307 91.26 1.577 81.98
XXXII (b) +50 +7.50 118.8 1.327 84.84 1.723 84.33
XXXII (c) +50 +7.50 112.4 1.330 82.68 1.737 81.24
XXXII, (d) +50 +7.50 105.8 1.329 78.39 1.745 78.15
XXXIII +50 -50 106.3 1.327 81.01 1.732 78.77

STALL POINT DATA

STATOR CORRECTED (3 )  STALL
SETTING (2) FLOW P16/Po MARGIN
S1 S2 Ibm/sec %

00 00 102.6 1.735 17.1
-50 +2.50 99.0 1.688 17.9
+50 00 103.4 1.747 16.9
+50 +7.50 102.3 1.743 17.9
+50 -50 103.1 1.736 ---

NOTES: (1) Refers to remaining Appendix E tables.
(2) Stator Setting = 0J*de - P*act.
(3) Corrected flow = WZ/624
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ROTOR 2

RUN NU 3. SPEED COOE 70. POINT NO 2

SL tPSI-1 CPSI-2 V-I V-2 VM-1 VM-2 Ve-1 re-2 8-1 8-2 M-1 N-2 0-4i U-i )M-1 M'-I V*-I V-2

JEGREE DEGREE FT/SEC FT/SC FT/SECSEC FISTEC I/SC FT/SC DEGREE DEGREE FT/SEC FT/SEC FTI/SEC FT/SEC

& i.590 IA.091 577.0 893.6 577.0 645.4 O0. 618.4 0.0 43.7 0.5059 0.7666 584.7 613.3 0.7202 0.5535 821.4 645.2

. L0.753 9.842 578.0 875.3 577.9 635.9 6.5 601.4 0.6 43.3 0.5070 0.7501 601.2 b26.1 0.7274 0.5454 829.3 636.4

J .76L 8.660 577.6 850.5 577.5 629.5 9.5 571.9 0.9 42.2 0.5070 0.7285 618.3 639.5 0.7365 0.5423 839.. 633.1

+ 6.0Oi 5.311 563.3 764.4 563.3 610.5 -1.3 460.0 -0.1 37.0 0.4941 C.6528 671.2 682.0 0.7694 0.5548 677.2 649.6

S0.424 0.854 513.1 630.8 512.3 528.3 -29.0 344.7 -3.2 33.1 0.4487 0.5348 744.1 743.6 0.8109 0.5612 927.5 662.0

a -2.050 -1.214 497.6 509.2 496.6 478.9 -31.4 307.7 -3.0 32.7 0.4348 0.4812 781.3 776.4 0.8321 0.5666 952.4 670.1

1 -*.OA -2.114 502.9 5568. 502.1 477.3 -28.5 209.8 -3.2 31.2 0.4396 0.4723 800.0 793.4 0.8468 0.5869 96e.8 693.6

6 -3.926 -3.010 508.6 561.6 507.8 491.2 -29.1 272.3 -j.3 28.9 0.4443 0.4753 818.9 810.7 0.8635 0.6168 988.4 728.7

9 -. 923 -6.146 522.6 577.9 522.0 515.3 -25.2 261.6 -2.8 26.8 0.4547 0.4672 876.3 864.4 0.9063 0.6686 1041.7 793.1

10 -1.914 -7.358 526.5 578.9 526.0 517.4 -23.7 259.6 -2.6 26.5 0.4571 0.4868 895.6 862.8 0.9195 0.6610 A059.1 809.9

IL -8.729 -d.568 518.8 549.3 518.2 492.3 -24.5 243.7 -2.7 26.2 0.4488 0.460k 914.5 901.5 0.92'81 0.6881 1072.8 82.6

SL INCS 1NCM UEV TlRN RHOV-1 RHoVM-2 C-FAC CMEGA-8 LOSS-P P02/ ZEFF-P SEFF-A 8-1 8*-2 V6-1I Ve-2 PO/PO

OkGKEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT 0TT DEGREE DEGREE FT/SEC FTISEC INLET

& -4.18 0.14 19.95 45.75 48.44 58.19 0.3902 0.1319 0.0301 1.3906 09.S2 89.04 45.30 -0.45 -584.6 5.1 1.8976

S-4.15 0.30 16.C04 43.58 48.5 57.93 0.4034 0.1238 0.0289 1.3853 89.84 89.38 45.80 2.22 -594.7 -. 4.7 i.8905

3 -s.83 0.75 13.64 40.42 48.51 57.94 0.4018 01079 0.0257 1.3750 90.70 90.30 46.53 6.11 -608.8 -67.5 1.8745

- 1.oo 3.0 10.42 30.10 47.08 57.44 0.3945 0.0527 0.0127 1.3394 94.54 94.33 50.09 19.98 -672.4 -222.0 1.8040

5 3.00 7.57 8.84 19.40 42.55 49.93 0.3995 0.0734 0.0166 1.2827 90.38 90.07 56."7 37.07 -773.1 -399.0 1.678i

6 4.19 8.53 8.15 14.20 41.25 45.19 0.4019 0.1043 0.0221 1.2492 05.08 84.63 58.56 44.36 -812.6 -468*8 1.o36

1 3.88 7.96 7.23 12.26 41.76 45.15 0.3835 0.0949 0.0199 1.2398 85.61 85.20 58.76 46.48 -88.6 -503.6 1.6167

6 3.67 7.48 5.23 11.5C 42.19 46.57 0.3515 0.0716 0.0151 1.2398 08.43 88.12 59.05 57.55 -848e.1 -538.4 1.6215

6 3.0 5.72 2.25 1C.51 43.08 48.59 0.3337 0.0633 0.0144 1.2430 89.07 88.76 59.85 49.35 -901.5 -602.6 1.6375

'3 1.94 S.12 3.49 9.97 43.27 48.54 0.3315 0.0710 0.0165 1.2392 87.49 87.14 60.14 50.17 -919.3 -623.1 1.6374

1. 3.52 5.21 7.42 7.93 42.39 45.82 0.3278 0.0792 0.0180 1.2229 85.28 84.89 61.03 53.08 -939.4 -657.8 1.0100

TO/TO P/OPO EFF-AO EFF-P EC1/A1 702/701 Pi2/P01 6FF-AD EFF-P

INLET INLET INLET INLET L8M/SEI ROTOR RGTOR
I X SOFT • x

1.1884 1.7C88 87.75 88.62 33.41 1.0031 1.2884 90.20 90.52

STATOR 2

RUN NO 3. SPEED CODE 70. POINT NO 2

S. EPSI-L PSI-2 V-I V-2 VM-E V-2 -1 -2 81 8-2 -1 0- PO/PO 1TTO PO/PO T7/

.i.Ei DEGREE PFTSEC FT/SEC FT/SEC FT/SEC FTISEC PTSEC DEGREE GEGRE. INLET INLET STAGE TO

6.625 0.837 922.1 723.0 669.5 722.1 6L2.3 35.5 41.9 4.8 0.7941 0.6080 17764 1.2189 1.3023 1.1109

7.556 0.748 902.4 731.9 b71.3 731.1 596.3 34.2 41.6 2.1 0.7761 0.6166 1.1937 1.2165 1.3143 1.1095

So.4 0.534 876.8 tsO750.1 667.9 749.7 568.1 22.6 40.6 1.7 0.7534 0.6344 1.8242 1.2113 1.3373 1.1062

S3.6830 -0.299 18.7 706.6 641.6 706.6 45.6 4.5 33.6 0 .4 0.6753 0.5995 1.7810 1.1951 1.3211 1.0929

.031 -0.969 654.1 603.0 556.0 603.0 344.5 -4.1 31.8 -0.4 0.3557 0.5099 1.6700 1.1811 1.2754 1.0819

-0.578 -1.229 592.6 548.5 306.3 548.4 07.9 -6.2 31.3 -0.6 0.5019 0.462 1.6180 1.1752 1.2453 1.0778

7 -. 461 -1.326 581.5 537.6 504.0 537.6 290.2 -6.9 29.9 -07 0.4928 0.4540 1.6080 2.1719 1.2335 1.0745

S-2.251 -1.368 584.6 538.6 517.0 538.6 272.9 -6.7 27.8 -0.7 0.4956 0.*4551 1.6073 1.1707 1.2291 1.0718

V -,.183 -1.347 604.7 563.2 544.6 563.2 262.8 4.3 25.8 0.4 .SLo'0.4743 1.6196 1.1427 1.2294 1.0721

IJ -4.0852 -1.323 609.1 569.3 550.3 569.0 2610.2 16.2 25.4 1.6 0.5135 0.4763 1.6212 1.188 1.270 1.0724

11 -57 1 -1.232 55.9 540.8 532.0 540.5 245.4 18.8 24.8 2.0 0.4921 0.4527 1.5928 1.1926 1.2099 1.0696

SL I M INCA UEV TURN RHOVI U- MOVM-2 -FA ONMGA-8 LOSS-P P02/ EFF-P 6FF-A VIFF-P SEFF-A IEFF-P

u NGEE DEGREE DEGREE DEGREE TOTAL TOTAL P0L STATC-ST TOT-INLET TOT-INLET TOT-STG TIT-$TG

1 -6.58 -5.02 14.63 39.06 61.02 67.35 0.3576 0.1674 0.0423 0.9360 60.57 81.47 82.88 70.53 7&.58

-5.s8 -3.62 13.93 38.90 60.61 68.63 0.3348 0.152 0.030 0.9476 62.93 83.85 5.,00 74.01 74.97

3 -o.03 -3.59 12.57 30.83 60.46 71.14 0.2959 0.0917 0.0215 0.9709 73.a1 88.59 89.50 81.42 82.14

6 -6.95 -6.08 10.68 35.23 59.57 67.69 0.2528 0.0570 0.0142 0.9849 76.77 91.81 92.43 89.01 89.41

5-12.94 -7.64 9.91 32.16 52.01 5742 0.2281 0.0406 0.0109 0.9921 78.11 87.07 87.95 07.66 88.04

6 -43*.2 -1.33 9.57 31.92 47.32 51.99 0.2244 0.0271 0.0075 0.9957 83.33 8.O 85.10 83.03 83.52

I -4.3A3 -8.34 9.43 30.63 47.23 50.99 0.2200 J00337 0.0096 0.9944 78.99 84.53 85.51 82.82 63.29

S-16.25 -10.04 9.39 28.9 48*5 51.09 0.2150 0.0556 0.0158 0.9914 66.39 85.03 85.98 84.45 84.87

S-18.0 0-11.32 10.61 25.34 50.71 52.84 0.1946 00669 0.0196 0.9691 34.34 60.84 02.07 84.18 4.60

s 019.03 -12.15 12.40 23.80 0.97 53.06 0.1451 0.0598 0.0.17 0.9902 51.31 78.36 T9.77 82.99 83.45

1. -3.90 -13.80 13.92 22.84 48.00 49.93 0.1932 0.0697 0.02 0.9694 51.17 73.82 75.45 80.26 80.75

OCA wCORR TOTO P0PO EFF-AD ElF-P T70/10A PO2/POl EFF-AO

INLET INLET INL&T INLET INLET INLET STAGE

RPM LBM/SEC a x

7499. 118.30 11084 1.6U2 84.88 85.93 1.0831 0.9839 84.22
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APPENDIX E

TABLE XXIX (d) -OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED
STATOR 1 (3 - act. = 00

des. act.
STATOR 2 (*des. - act

) 
= 

O

(Data from reference 3)

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NU 3. SPEED CODE 70. POINT NO 4
SL cPII-1 PI-2 V-i-2 2 - I -1 VM--2ve-1 ve-2 B-1 bZ- M-I -2 U-I U-2 M-1 M.-I V.-I V-LGREE O~GREE FT/SEC FTISEC FT/SEC FTISEC FTSEC FT/SEC DEGREE DEGREE - FT/SEC FT/SEC FT/SEC.FI/SLC

. 6.o7 18.021 320.9 758.1 320.9 391.9 0.0 649.0 0.0 58.9 0.2897 0.6743 440.8 510.3 0.4923 0.3697 545.2 415.7
L ...Ld2 13.369 3271. 726.0 327.5 395.Z 0.0 609.9 0.0 57.0 0.2958 0.6446 475.3 535.0 0.5214 0.3568 577.2 402.3
3 1.839 J.9 94 334.3 699.6 334.3 407.2 0.0 568.9 0.0 54.3 0.3021 0.6194 509.1 559.6 0.5504 0.3606 609.1 407.3

S.-.8 6.960 349.1 644.1 349.1 400.7 0.0 504.3 0.0 51.5 0.3157 0.5668 606.2 633.7 0.6326 0.3705 699.5 421.1
-~1.50 0.622 353.3 574.1 353.3 363.7 0.0 444.2 0.0 50.7 0.3196 0.5015 727.2 732.5 0. 731 0.4033 808.S 464.1. -3.ad0 -2.048 351.3 560.7 351.3 3?3.4 0.0 418.3 0.0 48.3 0.3177 0.4890 785.5 781.8 0.7782 0.4546 860.5 521.2

7 -5.2 2 -3.336 349.4 567.3 349.4 392.1 0.0 409.9 0.0 46.3 0.3160 0.4948 814.2 806.5 0.8013 0.4864 886.0 557.7
- 6..949 -4.644 346.3 571.1 346.3 395.3 0.0 413.0 0.0 46.3 0.3132 0.4979 843.0 631.2 0.8240 0.5012 911.3 575.5

.-61.529 -8.579 333.0 372.6 333.0 355.8 0.0 448.6 0.0 51.6 0.3008 0.4940 928.8 905.3 0.d915 0.4995 986.6 570.9
LO-a2.522 -9.764 327.8 569.4 327.8 321.3 0.0 470.1 0.0 55.6 0.2961 0.4889 957.4 930.0 0.9140 0.4817 1011.9 561.0
1-14. 732-10. 796 323.4 566.0 323.4 291.1 0.0 486.4 0.0 59.1 0.2920 0.4846 985.9 954.6 0.9370 0.4714 1037.6 551.4

SL IMCS INCR oEV TURN RHRMou-L IHOVM-2 -FAC ONEGA-8 LOSS-P P02/ IEFF-P IEFF-A 8'-1 8.-2 V'-L V'-2 PO/PO
JkGkEE OEGREE DEGk*t DEGREE TOTAL TOTAL P01 TUT TOT OEGREE EGKRE FT/SEC FT/SEC INLET

7.S5 11.95 8.47 73.21 23.54 30.34 0.5202 0.1493 0.0310 1.3924 93.65 93.37 53.73 -19.48 -440.8 138.7 1.3924
1.39 11.69 8.89 65.92 23.98 31.03 0.5625 0.1376 0.0311 1.3847 93.37 93.09 55.21 -10.71 -475.3 75.0 1.3847

3 7.50 11.61 10.23 57.81 24.44 32.36 0.5682 0.1062 0.0254 1.3783 94.2& 93.97 56.51 -1.30 -509.1 9.3 1.3783
4 6.41 11.88 8.19 42.04 25.41 32.51 0.5982 0b1187 0.0301 1.3672 91.51 91.16 59.91 17.87 -606.2 -129.5 1.3672
> .57 12.25 8.12 25.70 25.68 29.84 0.5955 0.1761 0.0414 1.3397 84.11 63.47 64.09 38.39 -727.2 -288.3 1.3397

.13.01 12.29 6.91 21.70 25.36 30.81 0.5515 0.1634 O.0370 1.3402 83.81 83.16 65.95 44.25 -785.5 -363.6 1.3402
7 o0.i/ 12.36 5.03 21.50 25.43 32.45 0.5239 0.1415 0.0336 1.3490 84.85 84.18 66.84 45.34 -8&4.2 -396.6 1.3490
a &3.5: 12.50 3.78 21.13 25.23 32.68 0.5217 0.1619 0.0369 1.3942 83.02 82.30 67.76 46.64 -843.0 -410.2 1.3542

S L.41 12.83 5.30 18.36 24.35 28.98 0.5763 0.2719 0.0599 1.3564 71.15 69.92 70.46 52.10 -928.8 -456.7 1.3564
. 11.58 12.88 8.06 16.Z1 24.00 25.98 0.6134 0.3276 0.0679 1.3595 66.J3 64.69 71.27 55.06 -957.4 -459.9 1.3555

LI 11.59 12.75 .1.74 13.84 23.70 23.42 0.6404 0.3688 0.0719 1.3560 62.62 61.01 71.93 50.08 -985.9 -468.3 1.3560

TO/TO PO/PO EFF*AO EFF-P MCI/Al T02/IT0 P02/P0l EFF-AD EFF-P
INLET INLET INLET INLET LOM/SEC ROTOR ROUTU

x Z SOFT I -
1.1131 1.3564 80.87 81.65 23.96 1.1131 1.3584 80.87 81.65

STATOR 1

RUN NO 3, SPEED CODE T70 POINT NO 4
. .lI-I EPSI-2 V-i 9-2 VM-I VNM-2 V-1 V-2 8-1 8- M-1 M-2 PO/P TO/TO PO/PO TU2/
6E)RE~. dLEGREE FT/SEL FT/SLC FT/SEC FT/SEC FT/ShC FTSEC DEGhREE EGREE INLET INLET STAGE TO1& 7.932 14.704 757.2 459.9 412.2 459.8 635.2 -4.3 57.2 -0.3 0.6734 0.3978 1.3613 1.1062 1.3613 1.4062

S13.392 12.82 128.9 458.4 415.4 458.4 599.0 1.? 55.3 0.2 0.6466 0.3968 1.3628 1.1045 1.3628 1.1045& L.167 11.112 704.0 457.1 426.4 457.1 560.3 6.0 32.7 0.7 0.6236 0.3961 1.3635 1.1020 1.3635 1.1020
4 7. a9 6.614 652.1 441.6 416.3 441.6 500. 1.6 30.1 0.2 0.5743 0.3822 1.3538 1.1026 1.3538 1.1026

S .I11I 1.309 583.8 401.1 379.7 400.7 443.5 -16.1 49.4 -2.3 0.5104 0.3459 1.3279 1.1045 1.3279 1.1045
b6 *-.24 -0.924 570.7 393.9 387.8 393.6 418.6 -15.3 47.2 -2.2 0.4982 0.3395 1.3236 1.1050 1.3236 1.10507 -6*126 1.792 577.0 406.5 405.2 406.4 410.8 -7.8 45.4 -1.1 0.5037 0.3505 1.3310 1.1058 1.3310 1.1058
* -*.925 -2.545 981.4 419.7 400.0 419.7 414.2 -4.5 45.4 -0.6 0.5067 0.3616 1.3394 1.1069 1.3394 1.1069

-4.643 -4.999 583.0 409.6 J69.6 409.4 450*8 -12.1 50.7 -1.7 0.5034 0.3496 1.3363 1.1280 1.3383 1.1280
63 -'.944 -6.124 580.2 397.4 336.3 397.0 472.8 -15.9 54.6 -2.3 0.4987 0.3375 1.3332 1.1373 1.3332 L.137311 -1..5. -1.529 577.9 387.1 306.2 386.5 490.1 -22.4 58.1 -3.3 0.4945 0.3269 1.3290 1.1468 1.3290 1.1486

SL LCS INCM DEV TURN RMHOVM RNHOVM-2 0-FRC ONEGA-6 LOSS-P P02/ EFF-P SEFF-A SEFF-P SIFF-A IEFF-PuEGREE uEGREE DEGREE DEGREE TOTAL TOTAL POI STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STO
1 4.61 6.12 11.80 51.70 31.93 40.03 0.5574 0.0843 0.0172 0.9779 88.40 86.77 87.31 86*77 87.310 .147 6.87 11.43 53.11 32.57 40.03 0.5371 Q.0628 0.0133 0.9846 90.95 88.52 88.98 88.52 88.98* 3.21 5.99 11.13 51.99 33.80 40.03 0.5173 0.0455 4.0100 0.9895 93.00 90.81 91.23 90.87 91.134 3.07 6.79 9.50 49.84 33.80 38.58 0.5056 0.0471 0.0115 0.9906 92.18 88.15 88.61 88.15 8.6153.91 8.96 7.02 51.70 31.02 34.73 0.5272 0.0539 0.0147 0.9913 90.62 80.86 01.58 80.66 81.50S 2.17 7.78 7.14 49.41 31.87 34.06 0.3270 0OT75 0.0217 0.982 86.62 79.50 80.27 79.50 80.277 0.18 6.41 8.29 46.49 33.39 35.21 0.5062 0.0788 0.0230 0.9875 85.60 80.49 81.23 80.49 81.23a 0.83 6.918 .02 46.04 33.58 36.34 0.4901 00653 0.0194 0.9895 1.42Z 80.07 80.85 80.07 80.85
N 6.04 12.92 8.85 52.36 29.98 34.97 0.5436 0.0857 0.0267 0.9863 84.48 67.94 69.20 67.94 69.201. 9.67 1.72 9.47 56.91 27.07 33.64 0.5799 0.1049 0.0332 0.9835 81.85 62.52 63.97 62.52 63.971I L2.46 19.61 9.99 61.41 24.52 32.43 0.6172 0.1212 0.0407 0.9804 78.64 56.91 $8.57 56.91 58.57

NCiRR bCORR TOITO PO/PO EFF-AD EFF-P 02/01TO POI/P01 EFF-AD
INLET INLET INLET INLET INLET INLET STAGE
RPM LOM/SEC I 8 %
7499. 10.50 1.1131 1.3416 77.45 78.34 L.1131 0.9876 77.45

254



ROTOR 2

RUN NO 3. SPEED CUDE 70. POINT NO 4

SL .i-l EPSI-2 I v1 V-2 VA-1 --2 o 1 V-a 8-1 8-2 N-*1 N-2 U-L U-2 M'-I NM-I V.
-
1 V.-2

JIkGRkEE EGREE FT/SEC FT/SEC FT/SEC FISEC FT/SEC FT/SEC OEGkkE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

& 11.36 O0.
9
86 496.9 823.0 496.8 566.5 -4.2 595.2 -0.5 46.2 0.4309 0.6983 584.8 613.3 0.6683 0.4826 770.5 568.8

SLJ.6 5 9.648 499.0 601.3 499.0 558.1 1.7 $83.2 0.2 46.1 0.4332 0.68 5 601.3 626.2 0.6772 0.4747 780.1 559.8

S0.559 8.391 500.2 781.4 500.1 552.9 5.6 561.9 0.1 45.4 0.4348 0.6685 618.3 639.5 0.6873 0.4735 790.8 558.4

4 J.749 4.919 486.4 700.2 484.4 520.6 1.7 468.0 0. 41.9 0.4240 C.5912 611.2 682.0 0.7195 0.4754 828.7 563.0

I U.309 0.497 445.3 593.6 445.0 461.4 -16.0 373.5 -. 1 39.0 0.3851 0.4980 744.2 143.7 0.7616 0.4962 880.9 591.5

6 -*.247 -1.715 433.3 549.5 433.0 423.4 -15.3 350.3 -2.0 39.6 0.3743 0.4597 781.4 770.5 0.7834 0.5025 906.8 600.1

7 -3.156 -2.616 442.6 540.4 442.5 413.1 -7.9 348.5 -1.0 40.1 0.3824 0.4516 800.1 793.4 0.7961 0.5073 921.2 607.O

0 .86 * -3.379 454.5 544.1 454.5 420.2 -4.4 345.6 -0.6 39.4 0.3926 0.4541 619.0 810.7 0.8123 0.5232 940.5 626.9

9 -*.853 -5.670 453.5 552.7 453.3 434.1 -12.1 342.0 -1.5 38.1 0.383 0.4566 876#.4 064.4 0.0540 0.5614 997.4 679.2

D10 -. 799 -6.651 446.2 54.3 446.0 435.8 -15.7 332.8 -2.0 37.2 0.3803 0.4514 895.6 882.8 0.8647 0.5777 1014.6 701.6

11 -4.003 -. 007 440.C 533.3 439.4 445.6 -22.5 293.0 -2.9 33.2 0.3728 0.4373 915.0 901.6 0.8772 0.6185 1035.4 754.3

SL ImCS INCH DEV TURN ROvA-1 alHOV-2 D-FAC OMEGA-b LOSS-P PQI/ E P FF-P FF-A 8.-1 8o-2 Ve-1L Ve*-2 PO/Pu

iGAEIE UA•GREE DEGREE DEGREE TOTAL TOTAL P01 TUT TOT DEGREE DEGREE FT/SIC FT/SEC INLET

0.29 4.61 22.22 47.95 42.66 53.54 0.4435 0.0795 0.018 1.3970 94.23 93.97 49.77 1.82 -589.0 -18.2 1.9018

4 .25 4.70 18.20 45.82 42.94 53.03 0.4602 0*0801 0.0187 1.3924 94.00 93.73 50.20 4.38 -599.6 -42.9 1.8977

a 0.41 4.99 15.49 42.61 43.13 53.05 0.4657 0.0705 0.0167 1.3161 94.49 94.25 50.7 7.96 -612.5 -77.6 1.8097

6 2.16 6.95 12.77 31.58 41.98 50.68 0.4659 0.0554 0.0132 1.3419 94.75 94.55 53.91 22.33 -669.5 -214.0 1.8161

! ..19 10.76 10.52 20.92 38.03 49.05 0.4539 040637 0.0141 1.3003 92.67 92.42 59.66 36.74 -760.2 -370.2 1.7262

b 7.09 11.43 8.96 16.30 37.02 41.27 0.4572 0.0960 0.0201 1.2766 68.14 07.75 61.46 45.17 -796.7 -%26.2 1.6904

1 6.40 10.48 7.83 14.18 37.09 40.24 0.4590 0.1166 0.0242 1.2650 85.16 04.69 61.27 47.09 -808.0 -445.0 1.6843

a 5.68 9.49 5.52 1.22 38.92 40.91 0.4497 01222 0.0257 I.2615 84.01 83.50 61.06 47.84 -1 1.4 -465.1 1.6896

9 6.04 1.72 3.03 12.13 38.22 41.67 0.4406 0.1362 0.0305 1.2706 81.81 81.21 62.85 50.12 -8.0.4 -522.4 1.7016

LO 6.5? 8.77 4.76 12.36 37.26 41.59 0.4300 0.1240 0.021 1.2742 83.11 82.54 63.79 51.44 -911.4 -550.0 1.7001

11 7.15 8.95 7.9 11.11 36.30 42.29 0.3644 0.0699 0.0157 1.2709 89.51 89.18 6476 53.64 -937.5 -608.6 1.6893

TO/TO PO/PO EFF-AD EFF-P mCl/a1 T02/TOL P02/PO1 EFF-AD EFF-P

INLET INLET INLET INLET LA/SKE ROTOR ROTOR

I I SOFT 1 I

1.2117 1.7547 82.26 83.56 29.67 1.0685 1.3079 89.84 90.20

STATOR 2

RUN NO 3. SPEED CODE 70. POINT NO 4

SL .FSI-1 tPSI-2 V- 2 V-1 V*-2 v9*1 9*.2 8-1 8-2 AI -2 PO/PO TO/TO P/PO T02/

OEiIEE DEGREE FT/ISEC PT/SEC FTISEC FT/ISEC FT/SEC FT/SEC DEGREE CEGRIE INLET INLET STAGE T1OI

L .647 0.836 643.06 629.4 603.7 028 5649.2 26.7 44.6 2.4 0.7174 0.5)35 1.613? 1.2241 *13324 1.1064

2 7.602 0.733 826.7 637.2 590.6 636.6 57?.2 28.6 44.6 2.6 0.7025 0.5309 1.8267 1.2218 1.3406 1.1059

S.566 0.494 006.9 652.5 562.9 652.0 557.9 23.1 43.9 2.0 0.6857 0.5455 1.8490 1.2166 1.3559 1.1040

S .911 -0.349 117.6 596.2 $45.4 596.2 466.4 68. 40.6 0. 0.6Q070 0.4986 1.7966 1.2051 1.3268 1.0930

5 1.077 -0.674 610.0 500.0 462.5 500.0 373.2 -4.9 37.7 -0.6 0.5124 0.4164 1.7097 1.1976 1.2873 t1.043

b .0.262 04.920 366.2 457.8 444.6 457*.6 350.5 -6.0 3.2 -1.0 0.4742 0.3805 1.6762 1.1956 1.2666 1.0822

7 *Os- 0.940 557.3 449.6 434.6 449.8 346.9 -7.9 3.7 -1.0 0.4663 0.3736 1.6699 1.1962 1.2558 1.0819

S-*.964 -0.984 561.4 455.9 441.8 455.6 346.4 4.*0 38.1 -1.0 0.4692 0.3784 1.6733 1.1986 1.2497 1.0618

9 .475 -1.212 373.1 484.8 451.4 464.7 343. 0.2 36.8 -1.0 0.4749 0.396 1.6866 1.2240 1.2592 1.070o

10 -. 316 -1.308 572.2 47.6 464.2 41.6 334.5 -0.1 35.6 -0.1 0.4716 0.3997 1.0650 1.2331 1.2631 1.ON64

11 -4.069 -1.264 942.0 471.0 478.4 471.0 295.0 1.7 31.6 0.2 0.4618 0.3646 1.6690 1.2396 1.2557 1.0792

SL *RCS INC OEav TURN MHOV-1 RMOVN-2 0-FAC IONGA-8 LOSS-P Fo2 IFPF-P IEFF-A 9EFF-P 6EFF-A 3EFF-P

8E8 0 DEGREE DEGREE OEGREE TOTAL TOTAL POX STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

& -3.87 -2.31 14.24 42.15 56.15 62.35 0.4046 0.1596 0.036 0.9535 o9.69 82.66 $4.03 0.09 60.05

S- .61 -0.60 13.62 42.04 55.49 63.46 0.3634 0.O344 0.0309 0.9620 12.35 84.63 65.6 62.33 63.02

6 -a.12 0.22 12.8 41.819 5.33 65.35 0.3491 0.Oi2 0.0193 0.9776 80.22 6.4a 89.41 7*.24 87.76

S-4.90 -1.09 11.16 39.75 52.62 60.18 0.3325 0.0579 0.0144 0.9071 04.04 6.7*4 69.61 90.30 .90.66

5 -1.00 -1.69 9.713 36.27 46.719 50.12 0.3O13 0.06I 5 0.03 0.97 1.42 03.~7T 64.90 6.54 66.91

o -*.19 -0.41 9.21 39.20 43.01 49.69 0.3700 0.0683 0.01 4.9901 2.10 1.16 2.46 64.64 65.31

S-5.5L 0.49 9.16 39.73 42.06 44.82 0.32T3 0.O56 . 0.0163 0.9919 64.36 60.37 81.72 01.91 62.45

S-4.99 0.22 9.10 39.07 42.72 4*.34 0.3670 0.0657 0.011 0.99068 2.02 79.74 81.13 60.20 60.79

8 -0.96 -0.,7 9.20 37.61 43.73 47.23 0.3361 0.0624 0.0183 0.9911 79.76 71.85 73.81 78.04 7*72

Lo -6.6a -1.74 10.69 35.3A 43.89 47.10 0.3214 0615 0.0182 0.9913 T19g2 64.90 71.06 79.65 60.29

11 .*13.9 -6.8 12.13 51.55 4*.91 45.09 0.3162 0.078 0.0262 0.91 72.52 65.1*T1 6*.0*5 04*64 65.10

IMCORU COlR TOT 90/90 PFF-AOD FF-P 102/T01 P2/POl iFF-AD

INLET INLET INLE L INLET NLAT INLET STAGE

APR LAlN/SC a 6
1491. 103.50 1.2111 1.726 79.91 6.36 1.065 0.9653 64.69

ORIGINAL pAG I 255
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APPENDIX E

TABLE XXX (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (0des.- act.
) 

= 
- 5 0

STATOR 2 ( -es. act.) = +2.5

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 13. SPEED CODE 10, PCINT NO 2iL EPSI-1 EPSI-2 V-I V-2 vM-I VM-2 -1 8-2 8-1 8-2 M-I M-2 U-I U-2 M-I - V-i V-2DEOE DE UGREE FTISEC FTISEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE OEGREE FT/SEC FT/SEC FT/SEC FT/SEC1 16.554* L8.C95 357.6 739.1 357.6 418.2 0.0 609.4 0.0 55.5 0.3236 0.6580 439.8 509.2 C.5129 0.3829 566.9 430.12 13.s73 15.537 364.3 712.3 364.3 424.9 0.0 571.7 0.0 53.3 03298 0.632 44.3 533.8 0.5413 0.3790 598.1 6.63 11.61u 13.186 37C.7 686.9 370.7 426.4 0.0 538.5 0.0 51.6 0.3356 0.6089 508.1 558.5 0.5695 0.3784 628.9 426.94 5.429 7.124 384.2 (3C0E 384.2 428.1 0.0 463.3 0.0 47.2 0 3482 0.5566 604.9 632.4 0 6494 0.4062 716. 460.3S-0237 0.719 388.6 549.6 388.6 379.5 0.0 397.5 0.0 46.3 0.3523 0.4816 125.7 730.9 0.74b3 0.4426 823.2 505.2S-2.17 -1.886 387.9 540.8 387.9 393.3 0.0 371.2 0.0 43.4 0.3516 0.4736 783.8 780.2 0.7928 0.4969 874.6 567.47 -3.41 -3. 116 387.0 549. 387.0 414.1 0.0 360.4 0.0 41.0 0.3508 0.4810 812.5 804.8 0.8158 0.5323 900.0 607.5d -4.850 -4.329 384 548.6 385.4 413.0 0.0 361.1 0.0 41.2 0.3493 0.4799 841.2 829.5 0.8386 0.5464 925.3 624.59 -8.921 -. 959 376.2 553.3 376.2 405.0 0.0 377.0 0.0 42.9 0.3408 0.4812 926.8 903.4 0.9061 0.5777 1000.3 664.28U-10.210 -9.203 37 .0 655.9 372.0 404.0 0.0 381.9 0.0 43.3 0.3368 0.4826 955.4 928.0 0.9284 0.5898 1025.2 679.311-11.431-u10.35 367.3 545.6 367.3 379.3 0.0 392.1 0.0 45.9 0.3325 0.4719 983.9 952.7 G.9507 0.5855 1050.2 676.8

iL INCS INCM OEV TURN RHOVM-1 RHVM-2 D-FAC CMEGA-8 LOSS-P P02/ ZEFF-P ZEFF-A 8-1 8'-2 V8'-i V81-2 P0/PDDEGREE DEGREE OEGREE OEGREE TOTAL TOTAL P1 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET1 4.27 8.87 14.49 4.e12 25.97 32.76 0.4966 0.0350 0.0075 1.3864 98.32 9E.27 50.65 -13.47 -439.8 100.2 1.3864S4.40 8.70 1.53 57.29 26.40 3370 0.5215 0.0257 0.0059 1.3806 98.60 98.56 52.22 -5.08 -474.3 37.8 1.38063 4.65 8.75 14.21 50.98 26.81 34.14 0.5380 0.0277 0.0066 1.3731 98.32 98.28 53.65 2.68 -508.1 -20.0 1.37314 5.94 9.40 11.83 35.92 27.67 34.97 0.5366 0.0330 0.0082 1.3583 97.35 97.26 57.44 21.52 -604.9 -169.1 1.35835 7.31 9.99 1.010 20.-3 27.95 31.22 0.5340 0.1151 0.0260 1.3175 88.34 87.91 61.82 41.29 -725.7 -333.4 1.31757.75 10.03 8.79 17.55 27.91 32.57 0.4859 0.0945 0.0207 1.3210 89.48 89.09 63.68 46.13 -783.8 -409.0 1.32101 7.97 10.07 6.72 17.51 27.85 34.45 0.4547 00697 0.0154 1.3315 91.90 91.59 64.55 41.04 -812.5 -444.5 1.33158 8.20 10.15 5.76 16.80 27.75 34.34 0.4544 0.0867 0.0190 1.3340 89.13 89.34 65.41 48.61 -841.2 -468.4 1.33409 8.89 10.32 5.61 15.53 27.17 33.48 0.4689 0.1553 0.0336 1.3431 81.26 80.49 67.94 52.41 -926.8 -526.4 1.343110 9.U7 10.37 6.46 15.29 26.89 33.33 0.4710 0.1735 0.0374 1.3466 78.94 78.07 68.76 53.46 -955.4 -546.1 1.346611 9.20 10.35 9.49 13.70 26.59 31.12 0.4916 0.2167 0.0449 1.3396 73.717 72.70 69.53 55.83 -983.9 -560.6 1.3396

TO/TO POIPO EFF-AO EFF-P WCII/A 702/701TO PC2/P1 EFF-AD EFF-PINLET INLET INLET INLET L$/SEC ROTOR ROTOR
X X SOFT I I0.1001 1.3441 88.15 88.61 26.39 1.1001 1.3441 88.15 88.61

STATOR 1

RUN NO 13. SPEED CODE 70, POINT NOSL PSi-l EPSI-2 V-1 V-2 N-l V-2 Ve-1 V0-2 8-1 8-2 P-1 M-2 PO/PO TO/ITO P0/P TC2/DEGREE DEGREE FTISEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T011 18.006 14.744 741.4 4S5.0 440.3 49 .1 596.5 30.6 53.7 3.5 0.6603 0.4306 1.3413 1.0996 1.3413 1.099b2 15.555 12.874 717.4 46.4 446.5 495.1 561.5 36.8 51.6 4.2 0.6376 0.4322 1.3455 1.0979 1.3455 8.09793 13.326 11.106 694.0 498.6 447.6 497.2 530.4 37.3 49.9 4.3 0.6157 0.4345 1.3493 1.0965 1.3493 1.u9654 7.796 6.218 641.4 483.1 447.4 482.4 459.5 24.7 45.7 2.9 0.5666 0.4209 1.3399 1.C940 1.3399 1.09405 1.676 0.249 561.9 444.4 397.8 444.3 396.9 10.2 44.9 1.3 0.4929 0.3863 1.3116 1.0933 1.3116 1.09336 -0.990 -2.247 553.3 443.1 410.0 443.0 371.5 3.1 42.2 0.4 0.4850 0.3852 1.3093 1.0930 1.3093 1.09307 -2.015 -3.201 561.0 456.0 429.2 456.0 361.3 4.5 40.1 0.6 0.4921 0.3967 1.3172 1.0931 1.3172 1.09318 -2.929 -4.037 56C.9 460.2 428.1 460.1 362.4 3.8 40.3 0.5 0.4912 0.3999 1.3201 1.0960 1.3201 1.09609 -5.793 -6.533 566.6 471.2 421.0 471.1 379.3 11.3 42.1 1.4 0.4934 0.4074 1.3298 1.1090 1.3298 1.109010 -6.803 -7.373 569.6 415.5 420.2 475.3 384.5 15.0 42.5 1.8 0.4951 0.4104 1.3337 1.1133 1.3337 1.113311 -7.939-8.248 560.1 465.1 396.9 464.6 395.2 20.1 45.0 2.5 0.4850 0.3999 1.3273 1.1199 1.3273 1.1199

IL INCS INCM DEV TURN RHaOY- RHOVM-2 D-FAC 0nEGA-8 LOSS-P P02/ XEFF-P 1EFF-A %EFF-P IEFF-A IEFF-POEGkEE 0EGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 -3.82 -1.71 10.84 50.22 34.44 42.08 0.4807 0.1279 0.0261 0.9675 79.98 87.93 88.39 87.93 88.392 -4.25 -1.85 10.44 47.38 35.31 42.33 0.4561 0.1052 0.0223 0.9748 82.41 90.42 90.79 90.42 90.193 -4.67 -1.88 9.65 45.60 35.70 42.65 0.4319 0.0761 0.0167 0.9828 86.19 92.67 92.94 92.67 92.944 -6.28 -2.56 7.19 42.81 36.35 41.42 0.4081 0.0666 0.0162 0.9869 86.22 92.77 93.03 92.77 93.035 -5.60 -0.55 5.62 43.60 32.56 37.87 0.3959 0.0294 0.0080 0.9955 92.71 86.45 86.93 86.45 86.936 -7.84 -2.22 4.76 41.78 33.78 37.72 0.3900 0.0622 0.0178 0.9901 84.07 86.14 86.63 86.14 86.637 -9.70 -3.82 4.95 39.54 35.52 38.89 0.3730 0.0702 0.0205 0.9893 81.05 88.00 88.43 88.00 88.436 -9.33 -3.18 4.91 39.80 35.41 39.18 0.3695 0.0676 0.0201 0.9897 81.04 86.11 86.62 86.11 86.629 -7.54 -0.66 6.93 40.69 34.61 39.81 0.3716 0.0627 0.0196 0.9904 81.26 77.90 78.7*4 71.90 78.7410 -7.40 -0.35 8.59 40.72 34.47 40.08 0.3726 0.0643 0.0203 0.9901 80.67 75.74 76.67 75.74 76.0711 -5.64 1.51 10.80 42.50 32.36 38.93 0.3870 0.0623 0.0199 0.9907 81.60 70.31 71.44 70.31 71.44
NCORR WCORR TO/70TO PO/PO EFF-AD EFF-P T02/T01 P02/POE EFF-AD EFF-PINLET INLET INLET INLET INLET INLET STAGE TOT-STGRPM LOM/SEC 1 2 x7484. 116.20 1.1001 1.3283 84.47 85.05 1.1001 0.9882 84.41 197.32
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APPENDIX E

TABLE XXXI (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (des. - act +5
des. act.

STATOR 2 (0* -- 0 ) 
= 0°

des. act.

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 14, SPEED CODE 70, POINT NO I
5L -S-L EPI -2 V-S V-2 VM2 V- V-1L VO-2 8-1 8-2 M-L M-2 U-I U-2 M-I M.-I V'-k V-2

LtRtCE DcGFEE FT/SEC FT/SEC FIjSEL fI/SEC FT/SEC FT/SEC CEGREE CEGREE FT/SEC FT/SEC FT/SEC FT/SEC
I 16.5Z6 18.201 393.1 163.8 353.1 472.2 0.0 600.3 0.0 51.8 0.3504 0.6825 440.2 509.6 0.5351 0.4297 590.1 480.9
z 1j.317 15.725 401.6 735.3 401.6 478.1 0.0 558.7 0.0 49.4 0.3643 0.6556 474.7 534.3 G.5641 0.4268 621.8 478.7
3 11.5o1 13.427 4C9.5 710.4 4C9.5 481.L 0.0 522.7 0.0 47.3 0.3718 0.6323 508.5 558.9 0.5927 0.4294 652.9 482.5
' 5.418 7.359 426.5 647.2 426.5 469.6 0.0 445.3 0.0 43.4 0.3876 0.5730 605.4 632.9 C.6730 0.4478 740.5 505.7
5 -0U192 U.780 434.0 564.5 434.0 425.9 0.0 370.4 0.0 41.0 0.3947 0.4967 726.3 731.5 0.7694 0.4914 846.1 558.4
o -i.993 -1.953 434.2 540.8 434.2 419.4 .0 341.4 0.0 39.2 0.3948 0.4752 784.5 780.9 0.8153 0.5338 896.6 607.4
7 -2.9,j -3.183 433.7 545.6 433.7 437.5 0.0 325.9 0.0 36.7 0.3944 0.4799 813.2 805.5 0.8380 0.5711 921.6 649.2
S-4. 155 -4.360 432.7 544.2 432.7 441.6 0.0 317.9 0.0 35.8 0.3934 0.4785 841.9 830.2 0.8606 0.5948 946.6 676.3
v -6.143 -7.853 425.7 555.6 425.7 456.0 0.0 317.3 0.0 34.8 0.3868 0.483 927.6 904.1 0.9275 0.6519 1020.6 743.2

10 -9.670 -9.087 421.6 560.6 421.6 462.5 0.0 316.8 0.0 34.4 0.3830 0.4914 956.1 928.8 0. 493 0.6724 1045.0 767.1
1L-11.1J

2-10.349 416.8 .44.6 416.8 439.4 u0.0 321.7 0.0 36.1 0.3785 0.4758 984.7 953.4 0.9711 0.6723 1069.3 769.5

$L INCS INCM GEV TURN EHOVM-1 RHVM-2 D-FAC CMEGA-8 LOSS-P PO2/ ZEFF-P TEFF-A B -I B'-2 Ve.'- V'-Z2 PC/PC
UEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POL TOT TOT DEGREE DEGREE rTSEC T/SEC -T/SEC INLET

1 1.61 6.22 17.C7 58.E 28.23 36.77 0.4274-0.0389 -0.0084 1.3973 102.C4 102.17 47.9 -C10.88 -440.2 90.7 1.3973
Z 1.69 5.98 16.68 52.43 28.76 37.66 0.4520-0.0387 -0.0089 1.3876 102.30 102.44 49.51 -2.92 -474.7 24.4 1.3876
3 1.90 6.00 15.83 46.61 29.26 38.26 0.453-0.0362 -0.0086 1.3788 102.39 102.53 50.90 4.30 -508.5 -36.2 1.3788
4 3.19 6.66 12.07 32.94 30.29 37.98 0.4849 0.0042 0.0010 1.3523 99.57 99.59 54.69 2L.75 -605.4 -187.7 1.3523
5 4.61 7.29 1O.01 18.15 30.74 34.7L 0.4747 0.0739 0.0169 1.3066 91.61 91.32 59.13 40.28 -726.3 -36L.1 1.3066
6 ,.11 7.39 9.01 14.7C 30.75 34.33 0.4438 0.0739 0.0161 1.2978 90.73 90.41 61.05 46.35 -784.5 -439.4 1.2978
7 5.35 7.46 7.33 14.29 30.72 36.01 0.4101 0.0431 0.0094 1.3060 94.30 94.11 61.94 47.64 -813.2 -479.6 1.3060
d 5.59 7.54 6.39 13.56 30.66 36.43 0.3962 0.0400 0.0087 1.3086 94.51 94.33 62.81 49.25 -841.9 -512.2 1.3086
9 6.30 7.72 5.32 13.22 3C.24 37.66 0.3805 0.0620 0.0135 1.3244 91.13 90.80 65.34 52.12 -927.6 -586.8 L.3244
L0 6.52 7.81 5.87 13.33 29.99 38.18 0.3741 0.0678 0.0148 1.3293 90.14 89.77 66.20 52.87 -956.1 -612.0 1.3293
11 6.71 7.86 E8.5 11.95 29.70 36.06 0.3896 0.1113 0.0235 1.3167 83.73 83.11 67.04 55.09 -984.7 -631.8 1.3167

70/10 P0/PC EFF-AD EFF-P C1I/A T02/TO P02/POl EFF-AD EFF-P
INLET INLET INLET INLET LOM/SEC ROTOR ROTOR

I SOFT
1.09C7 1.3314 94.06 94.27 29.12 L.0907 1.3314 94.C6 94.27

STATOR 1

RUN NO 14, SPEED CODE 70. PLINT NO ISL EPSI-I EPSI-2 V-I V-2 vN-I VS-2 Ve-1 V6-2 8-L 8-2 M-I M-2 PO/PO TO/TO PC/P TC2/UEGREE DEGREE FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOE
I 1 .u64 14.815 769.4 593.5 496.6 588.3 587.7 -78.7 50.0 -7.5 0.6880 0.5208 1.3583 1.0981 1.3583 1.09812 18.641 13.009 743.8 589.1 5C2.1 584.1 548.8 -76.6 47.6 -7.4 0.6639 0.5174 1.3592 1.0956 L.3592 1.0956
1 13.437 11.308 721.1 583.8 5C4.8 578.5 514.9 -78.6 45.6 -7.7 0.6425 0.5130 1.3577 1.0937 1.3577 1.0937
4 7.792 b.522 661.5 558.5 492.5 551.8 441.6 -86.2 41.8 -8.8 0.5866 0.4904 1.3390 1.0903 1.3390 1.0903
S1.343 0.355 580.7 518.4 447.8 510.4 369.7 -90.3 39.5 -10.0 0.5118 0.4544 1.3038 1.0869 1.3038 1.0869
o -1.41l -2.480 557.6 506.5 440.7 497.8 341.6 -93.5 37.8 -10.6 0.4907 0.4440 1.2922 1.0853 1.2922 L.0853
7 -27.u1 -3.52 561.8 513.1 457.1 504.8 326.6 -92.1 35.6 -10.4 0.4949 0.4502 1.2957 1.0844 1.2957 1.0844
u -3.100 -4.649 560.5 519.2 46C.8 511.4 319.1 -89.6 36.8 -10.0 0.4935 0.4555 1.2994 1.0851 1.2994 L.08519 -6.45 -1.207 572.4 534.5 475.1 528.3 319.3 -81.6 34.0 -8.8 0.5028 0.4680 1.3104 1.0923 1.3104 1.0923
Lo -7.281 -7.942 577.7 538.1 481.6 532.0 319.0 -81.0 33.6 -8.7 0.5071 0.4707 1.3129 4.0947 1.3129 1.0947
11 -d.179 -6.614 562.8 520.8 460.1 514.7 324.2 -79.5 35.3 -8.8 0.4925 0.4542 1.2995 1.0985 1.2995 1.0985

SL INC DEV TURN RHONM-1 RHCVM-2 O-FAC CMEGA-8 LOSS-P P02/ IEFF-P 9EFF-A 2EFF-P 3EFF-A REFF-FDEGRE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 2.43 4.54 9.79 17.52 38.54 48.76 0.3990 0.1017 0.0206 0.9724 78.64 53.26 93.52 93.26 93.521.19 4.19 8.81 55.05 39.36 48.64 0.3797 0.0780 0.0164 0.9801 82.03 95.89 96.03 95.89 96.033 1.03 3.87 7.71 53.29 39.90 48.31 0.3654 0.0605 0.0132 0.9854 84.73 97.54 97.61 97.54 97.61t -0.16 3.56 5.42 50.69 39.54 46.08 0.3447 0.0403 0.0097 0.9916 87.54 96.37 96.49 96.37 96.49
u -. 99 4.06 4.29 49.54 36.23 42.32 0.3199 0.0083 0.0022 0.9987 95.80 9C.71 91.02 90.71 91.026 -L.23 3.38 3.72 48.43 35.82 41.15 0.3152 0.0381 0.0107 0.9942 80.23 89.18 89.53 89.18 89.537 -4.23 1.65 4.03 45.93 37.36 41.77 0.3039 0.0537 0.0154 0.9917 70.37 91.13 91.42 91.13 91.428 -. 85 1.29 4.47 44.71 37.74 42.30 0.2918 0.0501 0.0147 0.9923 68.15 91.35 91.63 91.35 91.639 -5.6j 1.25 6.73 42.81 38.95 43.54 0.2866 0.0689 0.0212 0.9891 51.86 87.03 87.49 87.03 87.4910 -6.32 0.73 8.07 42.33 39.46 43.78 0.2883 0.0730 0.0229 0.9883 49.13 85.49 86.01 85.49 86.0111 -5.34 1.81 9.48 44.12 37.46 42.09 0.3056 0.0853 0.0270 0.9870 45.86 78.98 79.71 78.98 79.71

NCORR WCORR TO/TO P0/PO EFF-AO EFF-P T02/TOI P02/P01 EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STGRPM L /SEC 4 S
7490. 128.20 I.CESC 1.3180 90.61 90.94 1.0907 0.9899 9C.61 268.35
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APPENDIX E

TABLE XXXI (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (0 des- act.) = +5

STATOR 2 ( des- act. 00
des. act.

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 14. SPEED CODE 70, VFINT N; 3

SL PSI-1l LPS1- V-1 V-2 VM-1 VM-Z V-1 V-2 -1 B- 2 M-1 M-2 U-1 U-2 M*-' M*- 1 V'-1 V'-2
3EGREL DEt;-EE Il/C FT/SEL FT/SLC FT/SLC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC Fl/SEL FT/SEC

1-16.567 1b.121 337.7 721,.0 33717 401.7 0.0 603.5 0.0 56.4 0.3052 0.6447 439.7 5C9.1 0.5011 0.3670 554.4 12.7
S14.00 15.590 3+..1 696.3 345.1 4(,5.0 0.0 568.8 0.0 54.5 0.3120 0.6195 474.2 533.7 0.5302 0.3607 560.4 o06.5

3 11.683 13.264 3 52. 673.b 32.2 405.7 0.0 538.0 0.0 52.9 0.3186 0.5965 507.9 556.3 0.5591 0.3596 1cb.1 406.2
4 5.510 7.24 t17.4 617.7 367.4 404.9 0.0 466.5 0.0 49.0 0.3326 0.5443 604.7 632.3 0.6406 0.3865 707.6 437.6
5 -0.191 0.950 343.1 552.0 373.1 32.3 0.0 416.4 0.0 49.0 0.3379 0.4827 725.5 730.7 0.7388 0.4195 815.8 479.7
6 -2.202 -1.61 373.1 546., £13.1 375.1 0.0 397.2 0.0 46.6 0.3379 0.4772 783.6 780.0 0.7660 0.4681 867.9 535.9
7 -3..49 -2.904 372.6 549.E 372.6 395.2 0.0 382.2 0.0 44.1 0.3375 0.4605 812.3 804.6 0.8099 0.5055 893.7 576.4
8 -5.00V -4.14 371.: 546.1 311.3 397.2 0.0 377.7 0.0 43.6 0.3362 0.4786 841.0 829.3 0.8324 0.5250 919.3 601.4
9 -9.353 -7.90U 3.2.1 543.2 362.o 384.1 0.0 384.2 0.0 45.0 0.3285 0.4717 926.6 903.1 0.9006 0.5606 995.1 645.7

10-10.63o -9.LO2 :59.0 539.i 359.0 369.9 0.0 392.4 0.0 46.6 0.3249 0.4669 955.1 927.8 0.9233 0.5634 3020.4 650.8
11-11.609-10.437 55.0 528.1 355.0 349.7 0.0 396.5 0.0 48.5 0.3211 0.4564 983.6 952.4 0.9460 0.5670 1045.7 o56.8

SL INS INCM DEVE TURN RHUVM-1 RHOVM-2 D-FAC DMEGA-B LOSS-P P02/ IEFF-P 2EFF-A B-1 8-2 VB'-1 V-2 P0/PU
DEGkEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 1.8o 10.47 1..72 65.4e Z4.66 31.92 U.5144-0.0196 -0.0042 1.3940 100.91 100.98 52.25 -13.23 -439.7 94.4 1.3940
2 5.69 10.14 L.' 58.65 o.1, 32.57 0.5452-0.0158 -0.0036 1.3884 100.83 100.90 53.71 -4.95 -474.2 35.1 1.3684
3 6.03 10.14 14.40 52.17 25.6? 32.94 0.5632-0.0066 -0.0021 1.3823 100.50 100.55 55.04 2.87 -507.9 -20.4 1.3823
A 7.06 10.55 12.54 3.36 e.60 33.53 0.5640 0.0092 0.0023 1.3691 99.24 99.24 58.59 22.23 --604.7 -165.8 1.3691
5 8.26 10.94 10 .t, 21.64 26.91 30.27 0.5678 0.0980 0.0222 1.3441 90.67 90.30 62.78 40.94 -725.5 -314.4 1.3441
6 b6. 10.9U 6.25 I8.96 i6.97 31.56 0.5278 0.0880 0.0195 1.3522 90.95 90.58 64.55 45.59 -783.6 -382.8 1.3522
7 6.79 10.90 6.60 18.47 26.94 33.43 0.4916 0.0601 0.0133 1.3607 93.48 93.22 65.38 46.91 -12.3 -422.4 1.3607
8 6.99 10.95 5.61 17.54 26.85 33.65 3.4824 0.0669 0.0147 1.3636 92.50 92.19 66.21 48.67 -841.0 -451.5 1.3636
9 9.62 11.(4 6.68 15.19 26.31 32.41 0.4879 0.1301 0.0274 1.3675 84.73 84.07 68.67 53.47 -926.6 -519.0 1.3675

10 9.77 11.0 6.31 14.14 26.06 31.10 0.5007 0.1644 0.0338 1.3661 80.68 79.84 69.45 55.31 -955.1 -535.4 1.3661
11 9.84 10.99 11.40 12.43 25.79 Z9.30 0.5104 0.1957 0.0385 1.3601 76.81 75.81 70.17 57.75 -983.6 -555.9 1.3601

TO/TO PU/PU EFF-AD EFF-P C1/A1 T02/TO0 PO2/P01 EFF-AD EFF-P
INLET INLET INLET INLET LB/SEC ROTOR ROTOR

x SOFT
1.1025 1.3648 90.69 91.06 25.46 1.1025 1.3648 90.69 91.06

STATOR 1

kUN NO 14, SPEED CLDE 70, POlNT NO 3

SL EPSI-1 LPS1- V-1 V-2 VM-1 VM-2 ve-1 VO-2 8-1 8-2 -1 M-2 PO/PO TO/T7 PU/PL TI;2/

DEGREE DEGRL.E FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGF TO1

1 16.072 14.765 725.4 4'..0 421.0 471.3 590.7 -66.3 54.7 -7.9 0.6452 0.4136 1.3438 1.0980 1.3488 1.096

2-1.661 12.92 701.5 477.2 424.Z 473.2 658.7 -61.4 52.9 -7.3 0.6225 0.4149 1.3525 1.0974 1.3525 1.0974

3 13.446 11.212 679.0 478.3 424.6 474.5 529.9 -60.5 51.3 -7.2 0.6015 0.4162 1.3553 1.0964 1.3553 1.0964

4 7.963 6.59F 6 6.6 458.6 412.5 45'.7 462.7 -59.2 47.6 -7.4 0.5525 0.3968 1.3438 1.0947 1.3438 1.0947

5 1.840 0.932 563.1 437.5 379.6 431.8 415.7 -72.7 47.6 -9.5 0.4929 0.3797 1.3300 1.0977 1.3300 1.0977

'L-0.926 -1.59, 5>6.0 441.3 3S1.6 435.3 397.5 -72.8 45.4 -9.5 0.4678 0.3825 1.3315 1.0994 1.3315 1.0994

7 -1.991 -2.622 561.4 448.2 410.4 443.4 383.1 -66.0 43.0 -8.5 0.4911 0.3887 1.3359 1.0988 1.3359 1.0988

8 -2.903 -3.52, 559.9 451.6 412.2 447.1 379.0 --65.3 42.6 -8.3 0.4893 0.3916 1.3384 1.1006 1.3384 1.100O

9 -5.66 --6.1t 55.9 448.6 399.7 443.5 386.4 -67.1 44.1 -8.6 0.4832 0.3868 1.3384 1.1111 1.3384 1.1111

10 -6.706 -7.104 -02.5 444.4 3 6.3 439.8 395.0 -63.5 45.7 -6.2 0.4789 0.3821 1.3365 1.1166 1.3365 1.1166

11 -7.912 -8.106 542.' 431.2 366.9 426.2 395.6 -65.5 47.6 -8.8 0.4688 0.3697 1.3293 1.1212 1.329, 1.1212

SL INCS INCM UEV TURN RHOVM-1 RHUOV-2 D-FAC DOEGA-B LOSS-P P02/ SEFF-P tEFF-A ZEFF-P ZEFF-A tEFF-P

DEGREE DEGREE DEGRtE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TUT-STG

1 7.16 9.25 9. 1 6t.01 33.45 40.68 0.5227 0.1326 0.0269 0.9676 79.66 90.55 90.91 90.55 90.91

2 7.04 9.45 8.90 b0.22 34.05 40.98 0.5015 0.1116 0.0235 0.9743 81.75 92.54 92.82 92.54 92.82

6.81 9.59 k.17 58.55 34.37 41.19 0.4820 0.0894 0.0196 0.9806 84.29 94.20 94.42 94.20 94.42

4 5.57 9.29 6.86 54.96 34.84 39.48 0.4683 0.0973 0.0236 0.9818 81.09 93.09 93.34 93.09 93.34

5 7.06 12.11 4.77 57.11 31.56 37.26 0.4584 0.0692 0.0187 0.9894 83.89 86.92 87.41 86.92 (7.41

6 5.41 11.03 4.67 54.92 32.79 37.51 0.4503 0.1050 0.0296 0.9842 74.22 85.83 86.36 85.83 86.36

7 3.24 9.12 5.91 51.52 34.55 38.26 0.4352 0.1207 0.0349 0.9817 69.38 87.35 87.83 87.35 67.83

8 3.02 9.17 6.11 50.95 34.74 38.55 0.4292 0.1223 0.0359 0.9815 67.75 86.39 86.91 86.39 86.91

9 4.3o l1.a 6.92 52.71 33.56 37.95 0.4485 1.1443 0.0445 0.9787 61.87 78.25 79.10 78.25 79.10

10 5.77 12.82 8.53 53.96 32.31 37.46 0.4604 0.1508 0.0472 0.9781 60.68 74.14 75.15 74.14 75.15

1) 6.92 14.07 9.54 56.32 30.56 36.12 0.4820 0.1625 0.0514 0.9773 59.03 69.93 71.08 69.93 71.08

NLCRR WCORR TO/TO P/PU EF-AD EFF-P TO2/T01 PO2/P01 EFF--AD EFF--P

INLET INLET INLET INLET INLET INLET STAGE TOT-STG

RPN LBM/SEC % z % 2
7482. 112.10 1.1025 1.338 84.65 65.43 1.1025 0.9810 84.85 184.98

268
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APPENDIX E

TABLE XXXI (d) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (* des. act.) = 
+ 5 o

STATOR 2 (*des. - .) = 00

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 14. SPEED CODE 70. POINT NO 4

L EPSI-I EPS1-2 V-I V-2 -1 VM-2 ve-I Ve-2 8-I 8-2 - M-2 U-I U-2 '-1 N-I V.-1 V-2
DG E DEGREE FT/SEC F ISEC FI/SEC Fl/SEC FT/SEC FT/SEC DEGREE OE GREE FT/SEC FT/SEC FT/SEC FT/SEC

1 16.34 1.067 317.3 715.3 317.3 385.3 0.0 602.7 0.0 57.4 0.2865 D.e358 438.4 507.5 0.4886 0.3527 54L.2 396.9

2 13.53 15.16 323.5 688.9 323.5 393.5 0.0 565.4 0.0 55.1 0.2922 0.6108 472.1 532.1 0.5173 0.3501 572.8 394.9
3 lu. 96 13.182 329.1 6t4.5 329. 1 387.1 0.0 540.1 0.0 54.3 0.2972 0.5871 506.4 556.6 0.5455 C.3427 03.9 3d7.5

S4.749 7.102 340.3 612.1 340.3 380.1 0.0 479.8 0.0 51.6 0.3076 0.5384 602.9 630.3 C.6258 0.35S6 69Z.3 408.9

5 -L.11 0.632 343.8 557.2 43. a 345.5 0.0 437.1 0.0 51.7 0.3108 0.4865 123.3 728.5 0.1240 0.3946 800.6 452.0
S-3.555 -2.077 342.7 557.1 342.7 368.8 0.0 418.3 0.0 48.6 0.3098 0.4864 381.2 77.6 0.7312 0.449L 853.1 514.9

7 -5.Od6 -3.377 341.3 565.5 341.3 386.8 0.0 412.6 0.0 46.9 0.3085 0.4932 809.8 802.1 0.7944 0.4787 878.8 549.0

a -6.80 -4.709 338.8 567.E 338.8 384.7 0.0 417.6 0.0 47.4 0.3062 0.4942 838.4 826. C. 8173 0.4881 904.3 561.6

9-11.357 -8.592 326.7 560.2 326.7 327.8 0.0 454.3 0.0 54.2 0.29!1 0.4824 923.1 900.4 0.8850 0.4769 979.8 553.5

1-12.141 -9.719 322.1 556.8 322.1 302.3 0.0 467.6 0.0 57.1 0.2909 0.4779 952.2 924.9 0.9077 0.4705 1005.2 548.2

11-12.324-10.139 318.1 555.3 318.1 289.L 0.0 474.2 0.0 58.6 0.2872 0.4753 980.6 949.5 0.9301 0.4762 1030.9 55a.3

SL INLS INCM DEV TURN RHOV-1 RHOVM-2 D-FAC CLEGA- LOSS-P P02/ ZEFF-P ZEFF-A 8/-1 8-2 V-L V'-2 P/PC
DEGkEE 8EGREE DEGREE DEGREE TOTAL TOTAL PO TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 7.45 12.06 14.C 467.72 23.30 3066 0.535-0. 0454 -0.0097 1.392 102.04 102.16 53.84 -13.88 -438.4 95.2 1.3972
2 1.50 11.80 14.77 60.15 23.72 31.89 0.5541-0.0477 -0.0109 1.3915 102.41 102.55 55.32 -4.84 -472.7 33.4 1.3915
3 7.69 11.80 13.96 !4.27 24.09 31.63 0.5860-0.0174 -0.0042 1.3847 100.95 101.03 56.70 2.43 -506.4 -16.5 1.3847
4 .90 12.37 11.88 3884 24.83 31.60 0.6019 0.0284 0.0070 1.3734 97.86 97.79 6C.40 21.56 -602.9 -150.5 1.3734
5 10.06 12.34 9.86 24.44 25.06 28.95 0.6041 0.1192 0.0273 1.3556 89.33 88.89 64.57 40.13 -723.3 -291.4 1.3556
e 10.42 12.70 6.92 22.C9 24.99 31.09 0.5549 0.1042 0.0236 1.3668 89.88 89.46 66.35 44.26 -781.2 -359.3 1.3668
7 10.63 12.3 4.91 21 98 24.90 32.69 0.5309 0.0948 0.0217 1.3766 90.45 0C.04 61.21 45.23 -809.8 -389.6 1.3166
a 10.87 12.82 3.93 21.30 24.73 32.44 0.5351 0.1194 0.0272 1.3801 87.76 8.22 68.09 46.79 -838.4 -409.1 1.3801
9 11.64 13.06 6.92 16.8 23.93 27.23 0.6008 0.2517 0.0528 1.3773 74.22 13.06 70.69 53.1 -923.1 -446.1 1.3773

10 11.77 13.06 9.53 14.92 23.62 25.00 0.6229 0.2915 0.0582 1.3771 70.38 69.04 71.45 56.53 -952.2 -457.3 1.3771
11 II.5 12.90 12.29 13.45 23.35 23.87 0.6288 0.3135 0.0602 1.3800 68.16 66.72 72.09 58.64 -980.6 -47.3 1.3800

TO/TO PO/PD EFF-A EFF-P WCI/A 702/TO P02/POD EFF-AD EFF-P
INLET INLET INLET INLET LOWS EC ROTOR ROTOR

I X SOFT 2 .
1.1105 1.3752 86.27 86.84 23.53 0 1.110 1.3752 86.21 86.84

STATOR 1

RUN NO 14. SPEED CODE T70 POINI NO 4
SL EPSI-I EPSI-2 V-I V-2 VM-I V-2 Va-1 9V-2 8-1 8-2 M-1 g-2 PO/PO TO/TO PO/PO TC2/

UEGkEE DEGREE FT/SEC F7/SEC FTISEC FT/SEC PT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T01

1 1.14U 14.909 714.8 446.9 403.7 441.8 590.0 -6.0 55.8 -8.5 0.6351 0.38077 1.343 1.0982 1.3473 1.0982
2 15.64 13.195 690.8 448.8 410.7 444. 555.4 -60.9 53.6 -7.7 0.6126 0.3897 1.3518 1.0966 1.3518 1.0966

3 1.71 11+50 668.3 450 4043 4469 532.1 -5.3 52.8 -7.3 0.5912 0.3913 1.3553 1.0965 1.3553 1.096
4 8.376 6.952 619.0 427.2 395.8 423.8 475.9 -54.0 50.3 -7.2 0.5448 0.3703 1.3445 1.0970 1.3445 1.0970
5 2.4U5 1.319 565.9 406.2 360.3 401.4 436.4 -62.3 50.4 -8.8 0.4945 0.3508 1.3339 1.1021 1.3339 I.IOZI
C -0.129 -1.016 566.7 409. 381.8 405.4 418.7 -58.4 47.6 -8.2 0.4946 0.3535 1.3366 1.1043 1.3366 1.1043
7 -I.UII -1.904 574.4 417.3 398.7 414.2 413.4 -50.9 46.0 -7.0 0.5012 0.3601 1.3417 L.LO58 1.3417 1.1058
8 -1.816 -2.685 576.8 420.1 396.7 417.1 418.8 -49.8 46.6 -6.8 0.5024 0.3619 1.3444 1.1095 1.3444 1.1O95
'1 -4.10 -5.251 570.3 400.2 341.7 391.2 456.6 -84.5 53.2 -12.2 0.4918 0.3412 1.3379 1.1292 1.3379 1.1292

LO -6.102 -6.395 561.3 391.7 316.7 380.2 470.6 -94.0 56.1 -13.9 0.4873 0.3326 1.3349 1.132 1.3349 1.1372
11 -1.615 -7.724 566.0 388.1 303.4 374.7 477.9 -101.0 57.7 -15.1 0.4849 0.3284 1.3344 1.1444 1.3344 1.1444

SL INCS INCM DEV TURN RHO8-1 RHOV-2 O-FA CHEGA-B LOSS-P P02/ 8EFF-P 8EFF-A IEFF-P IEFF-A tEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TT-STG TOT-SIG

1 8.25 PC.36 8.79 (4.33 32.35 38.49 0.5569 0.1500 0.0303 0.9642 78.35 90.55 90.91 90.55 90.91
2 7.79 10.19 8.49 61.38 33.26 38.90 0.5348 0.1278 0.0269 0.9713 80.50 93.17 93.42 93.17 93.42
3 8.32 11.10 8.13 60.10 32.97 39.17 0.5161 0.1012 0.0221 0.9786 83.56 94.10 94.32 94.10 94.32
4 8.26 11.S7 7.04 57.49 32.79 37.12 0.5168 0.1157 0.0280 0.9788 80.06 91.02 91.36 91.02 91.36
5 9.95 14.99 5.50 59.26 30.07 34.96 0.5222 0.1020 0.0276 0.9843 80.61 84.08 84.69 84.08 84.69
6 7.6L 13.23 6.16 55.84 32.07 35.28 0.51T0 0.1370 0.0388 0.9789 73.43 82.89 83.55 82.89 83.55
7 6.23 12.11 7.37 53.05 33.57 36.05 0.5081 0.1561 0.0452 0.9754 69.43 82.86 83.53 82.86 83.53

8 6.95 13.10 7.61 53.37 33.32 36.23 0.5115 0.1629 0.0480 0.9742 68.03 80.72 81.49 80.72 81.49
9 13.59 2C.47 3.35 65.41 28.27 33.6 0.5934 0.1897 0.0579 0.9709 65.50 67.23 68.52 67.23 68.52

10 16.16 23.21 2.86 70.01 26.08 32.31 0.6241 0.2014 0.0619 0.9697 64.22 62.75 64.21 62.75 64.21
II 17.04 24.19 3.19 72.80 24.94 31.68 0.6445 0.2202 0.0681 0.9672 61.31 59.50 61.08 59.50 6L.08

NCORR WCORR 017TO/TO PO/PO EFF-AO EFF-P T02/TOL P02/PaL EFF-AO EFF-P
INLET INLET INLET INLE INLET INLET STAGE TOT-STG
RPM LON/SEC 8 2 3
7459. 103.60 1.1105 1.3413 79.22 80.04 1.1105 0.9753 79.22 162.49

270
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APPENIDX E

TABLE XXXII (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (*des - act.) = 
+ 5 0

STATOR 2 (*d -e ) = +7.5o
des. act.

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 20. SPEED CODE 70, POINT NO 1
,L EPSI-L EPSI-2 V-1 V-2 vM-I VM-2 VO-1 VO-2 E-1 8-2 M-1 . -2 U-1 U-2 M-1 M'-I Vt-1 V'-2

tGRLE 3Ot0GR E FT/SEC FT/SEC Fl/SEC FT/SEC _FT/SECFT/SEC DEGREE DEGREE FT/SEC FTEC FTSEC FT/SEC
1 16.400 LTb.60 404.3 149.7 404.3 487.9 0.0 569.2 0.0 49.4 0.3668 0.6704 440.7 510.1 0.5426 0.4395 598.0 491.4
2 13.690 15.647 412.5 723.9 412.5 490.5 0.0 532.5 0.0 47.3 0.3745 0.6460 475.2 534.8 0.5713 0.4377 629.2 490.5

1 L1.236 13.3C9 419.9 70C.6 419.9 488.8 0.0 501.8 0.0 45.7 0.3814 0.6239 509.0 "59.5 0.5994 0,4384 659.9 492.2
4 5.164 7.150 435.! 644.4 435.5 480.8 0.0 428.9 0.0 41.7 0.3960 0.5713 606.0 633.6 0.6787 0.4633 746.3 522.6
5 -0.bC 0.620 442.1 563.2 442.1 439.2 0.0 352.6 0.0 38.8 0.4022 0.4965 727.1 732.3 0.7742 0.5118 850.9 580.5
o -.2.2' -Z.040 442.0 535.0 442.0 424.9 0.0 325.1 0.0 37.4 0.4021 0.4708 185.3 781.7 0.8199 0.5489 901.1 623.7
1 -3.156 -3.222 441.6 !42.2 441.6 444.0 0.0 311.2 0.0 35.0 0.4018 0.4777 814.1 806.3 0.8426 0.5859 926.1 665.0
6 -4.281 -4.361 440.7 545.6 440.7 453.4 0.0 303.5 0.0 33.8 0.4009 0.4807 842.8 831.0 0.8652 0.6130 951.0 695.?
9 -8.234 -7.832 433.7 557.5 433.7 467.1 0.0 304.3 0.0 .. 33.1 0.3943 0.4899 928.6 905.1 0.9319 0.6688 1024.8 761.0

1! -1.734 -9.065 429.5 564.5 429.5 473.2 0.0 307.7 0.0 33.0 0.3904 0.4955 957.2 929.8 0.9536 0.6862 1049.1 781.7
11-11.133-10.335 424.4 549.2 424.4 450.2 .0U 314.6 0.0 34.9 0.3857 0.4805 985.7 954.4 0.9752 0.6845 1073.2 782.4

SL INCS INCM DEV TURN RHONM-1 RHCVM-2 o-FAC CPEGA-B LOSS-P PO2/ IEFF-P IEFF-A B'-1 8'-2 VW'-1 Va'-2 P0/PC
OEGkEE UEGREE DEGREE DEGREE TOTAL T OTAL POI TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

I J.62 5.42 21.05 t4.11 28.93 38.23 0.4055-0.0970 -0.0212 1.3895 105.46 105.74 47.20 -6.91 -440.7 59.1 1.3895
2 -. 93 5.23 1S.88 48.47 29.44 38.80 0.4304-0.0822 -0.0189 1.3799 105.19 105.47 4e.75 0.28 -475.2 -2.4 1.3799

1.20 5.3C 18.25 43.4E 25.80 38.95 0.4490-0.0608 -0.0145 1.3701 104.26 )04.48 50.20 6.72-509.0 -57.7 1.3701
, 2.64 6.11 13.32 31.13 30.83 38.83 0.4608-0.0141 -0.0035 1.3449 101.21 101.3C 54.14 23.02 -606.0 -204.7 1.3449
5 4.17 6.86 10.56 17.E5 31.22 35.61 0.4459 0.0599 0.0136 1.2951 92.78 92.54 58.69 40.84 -727.1 -379.7 1.2951
o 4.71 6.99 9.73 13.57 31.21 34.53 0.4232 0.0734 0.0158 1.2810 90.26 89.95 60.64 47.07 -785.3 -456.6 L*2810
7 4.-5 7.G0 7.82 13.4C 31.19 36.26 C.3909 0.0434 0.0094 1.2901 93.96 93.77 61.53 48.14 -814.1 -495.1 1.2901
0 5.1 7.14 6.48 13.07 31.14 37.13 0.3738 0.0335 0.0073 1.2959 95.16 95.01 62.41 49.34 -842.8 -527.6 1.2959
9 5.92 1.34 5.31 12.-6 30.72 38.26 C. 36130.0585 0.0127 1.3106 91.24 90.93 64.96 52.10 -928.6 -600.8 1.3106

10 6.1, 7.44 5.68 13.15 30.47 38.71 0.3597 0.0701 0.0154 1.3165 89.47 89.08 65.83 52.68 -957.2 -622.1 1.3165
11 6.35 7.51 8.43 11.91 30.16 36.58 0.3776 0.1166 0.0248 1.3042 82.48 81.84 66.69 54.78 -985.7 -639.9 1.3042

TO/TO0 PC/PC EFF-AD EFF-P kC1/8A T02/T01 PC2/PO1 EFF-AD EFF-P
INLET. INLE- INLET INLET LM/SEL ROTOR ROTOR

I I SOFT I2
1.CE71 1.3201 94.86 95.03 29.64 1.0871 1.3261 94.86 95.03

STATOR 1

RUN NO 20, SPEED CODE 70. POINT NO L
SL PSI1-i EPSI-Z V-I V-2 vM-I vM-2 va-1 Ve-2 8-1 8-2 M-1 M-2 PO/PO TO/TO P0/PO T02/

UEGk: 0E EGFEE FT/SEC FT/SEC FI/SEC Fl/SEC FT/SEC FT/SEC CEGREE DEGREE INLET INLET STAGE TIl
1 16.Lll 14.788 758.3 605.0 514.4 603.5 557.2 -41.8 47.5 -3.9 0.6788 0.5327 1.3525 1.0932 1.3525 L.0932
2 15.732 12.926 735.2 595.9 516.7 598.6 523.0 -40.1 45.5 -3.8 0.6570 0.5285 1.3527 1.0914 1.3527 1.0914
3 13.522 11.142 713.7 595.5 514.9 594.3 494.3 -37.6 43.9 -3.6 0.6366 0.5247 1.3516 1.0901 1.3516 1.0901
4 7.768 b6.14 660.2 54.1 504.9 572.2 425.4 -46.5 40.1 -4.6 0.5863 0.5056 1.3335 1.0871 1.3335 1.0871

.i.44 0.184 51S.7 530.7 460.6 528.1 352.0 -52.4 37.4 -5.7 0.5118 0.4666 1.2915 1.0828 1.2915 1.0828

S-1.473 -2.426 552.0 512.2 446.C 509.0 325.2 -57.7 36.1 -6.5 0.4865 0.4500 1.2741 1.0813 1.2741 1.0813
7 -2.678 -3.494 558.5 516.8 463.4 513.7 311.8 -57.0 34.0 -6.3 0.4928 0.4544 1.2763 1.0806 1.2763 1.0806
8 -j3.92 -4.416 561.9 524.1 472.2 522.0 304.6 -53.7 32.9 -5.9 0.4958 0.4614 1.2816 1.0813 1.2816 1.0813
9 -6.401 -6.940 574.8 544.2 486.4 542.0 306.2 -48.9 32.3 -5.2 0.50I9 0.4777 1.299 1L0887 1.2969 1.0887

10 -7.20Z -7.710 582.1 549.6 4S2.8 547.3 309.8 -50.1 32.3 -5.3 0.5119 0.4818 1.3012 1.0921 1.3012 1.0921
LL -. o, -8.458 568.? 572.C 471.7 530.0 317.0 -46.5 34.0 -5.0 0.4980 0.4648 1.2879 1.0984 1.2879 1.0964

SL INCS INCM OEV TURN PHOVM- PHCVM-2 D-FAC CPEGA- LOSS-P P02/ TEFF-P SEFF-A SEFF-P IEFF-A 5EFF-P
DEGREE LEGREE DEGREE DEGREE .... OTAL TOTAL. P__ STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

I -.. 06 2.03 13.41 51.3S 40.10 49.74 0.3574 0.0994 0.0203 0.9736 76.76 96.76 96.87 96.76 96.87
S-3.9 2.01 12.42 49.26 40.62 49.53 0.3405 0.0770 0.0163 0.9806 80.29 98.73 98.76 98.73 98.76
-3.o 2.1L4 11.80 47.48 40.72. 49.29 0.3242 0.0543 0.0120 0.9870 84.53 99.85 99.83 99.85 99.83

* -1.93 1.79 9.64 44.70 40.44 47.39 0.2996 0.0343 0.0083 0.9928 87.60 98.46 98.49 98.46 98.49
5 -. L, 1.90 8.65 43.C2 37.07 43.30 0.2706 0.0099 0.0027 0.9985 93.68 91.63 91.89 91.63 91.89
S-3.91 1.70 7.89 42.58 35.99 41.53 0.2717 0.0463 0.0132 0.9930 71.00 88.16 88.53 88.16 88.53

7 -5.d3 0.04 8.04 40.32 37.5E 41.93 0.2683 0.0755 0.0219 0.9884 52.64 89.61 89.93 89.61 89.93
a -6.73 -0.59 8.54 3E.16 38.40 42.63 0.2572 0.0750 0.0221 0.9884 47.42 90.40 90.70 90.40 90.70
1 -7.34 -0.46 10.37 31.46 39.54 44.17 0.2480 0.0673 0.0209 0.9892 42.17 87.03 87.47 87.03 87.47

10 -7.68 -0.63 11.52 37.51 39.99 44.52 0.2525 0.0683 0.0215 0.9889 42.32 84.95 85.47 84.95 85.47
11 -6.60 0.55 13.27 39.07 38.01 42.83 0.2703 0.0799 0.0255 0.9875 41.25 77.82 78.56 77.82 78.56

NClRR- WCOFR TC/OD PO/PC EFF-AD EFF-P T02/TO1 P02/POL EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOI-STG
.kPl L6M/SEC 2 1 __ I
7498. 130.50 I.CEIL 1.3068 91.26 91.55 1.0871 0.9899 91.26 292.62

272



-5
.-

 
a:

I 
I 

~ 
-i

-

-s
c
i 

ot
a.

 
F

e
 

-i
~

c
a
-!

c
v
*
- 

F
'.
--

 
F

 
-i
4
-r

 
v
 

o
.

I'
 

c
 

~ 
';
 

c
c
 

'
'
,
 

'
 

~
h

t
:
-
.
C
N
,
.
-
C
F
"
r
 

ac
--

rc
.-

.o
 

..
i 

Y
g
 

.
-
o
r
-
~
,
;
,
 

-1
 

Y
C

~
ll

-
g
h
I
 

lit
, 

C
C

C
F

F
 

0
' 

tc
 

tn
- 

C
 

0
t-

c
c
- 

a
"s

c
0
.-

f0
-C

- 
2
"
 

C
O
 

0T
 

.
-
9
,
2
.
-
j

1
-y

a
rn

rS
 

.' 
A

n
 

-c
..
o
 

c
.t

o
 

-
4
0
-c

 
cr

r 
0
4
 

-0
2
,

a
-
'
O
 

t
C
-
i
.
r
s
,
,
-
o
r
r
r
 

3
~
 

O
Y

Y
rC

-.
 

;a
t 

I
 

D
 

o
a
F

-t
a
n
,,

, 
c
w

c
o
c
--

-a
o
o

t
"
a
O
C
,
 

.
-
c
.
-
n
 

'
O
 

C
 

O
tr

o
tI

 
-4

0
0
 

N
-
a
 
a
 

-
-
-

:
 

.-
-.

-
F

r 
~ 

O
c
- 

0
 

C
o
o
c
a
c
-

-Y
 

,,
rr

N
aa

 
C

 
-

a
~

a
-a

 
C

 
a
e
a
-o

 
ro

-

0
o
2
 

C
 

F
.2

4
 

C
0
 

-
0
 

4
 

0
aC

..
0
 

r 
rt

c
.F

--
c

O
r
r
~
 
i
r
 

C
:
a
.
-
,
c
~
 

-
I
 

n
-.

s"
a
"a

a
 

@
0

O
O

'r
O

 
a
'r
a
. 

C
C

r-
.F

 
r0

:~
~

r 
~ 

p
 

p
r~

m
v
l

C
n
g
0
 o
- 

~ 
cs

ar
 

c-
s 

F
o
n
-t

O
- 

F
ra

""
i1

..
4
IO

f 
tS

F
F

4
F

r0
0
0
~

~
 

~-D
~ 

a
a
c
o

-
,-

 
c-

b
 

-"
 

0
 

F
..
a
s,

4
-.

~
 

.
"
-
i
 

ii
0
 

0
4
F

O
r 

c
o
a
c
 

F
r0

F
r0

2
 

F
~

~
i-

4
4
u
n
tj

F
r 

rC
~

t 
r 

O
O

r~
r 

-
n
. 

..
s 

a
 

n
r 

cw
 

~ 
a
u
.c

-u
-

C
~
 F

r"
~

 
ic

'-
 

4
' 

I~
"l

~
""

 
F

ra
 

0
.-

.,
 

.
a
ir

-"
"

F
r~

~
~

~
~

~
 

~
 

~
 

~
 

~ 
~ 

F
i.
- 

X
" 

F
ri
ll
 

2
4
t0

 
4
 

r 
r 

s-
ct

t

-a
 

J
 

c
O

 
~ 

~ 
IC

 
N

D
ra

, 
F

~
,0

 
.-

* 
* 

2
0
 

F
rJ

r0
.-

c
r 

C
 

F
4
0
 

F
 

rt
~

 
c
o
 

a
-o

2
 

0
 

O
 

~ 
~ 

F
r 

=
4
 

2
F

 
.2

.c
',
0
0
o
 

I 
a 

n
o
 

.
.

,o
. 

.
.

.
.

.
.

.
.r

 
C

O
' 

a
c
-c

-F
n
c
-i
 

C
~

=
=

 
~ 

n
Z

 
o
a
u
O

t 
F

rt
a

-i
IF

O
 

O
 

a
r 

i0
 

-
t4

i 
4
0
t.

ta
C

 
-J

,.
 

-4
0
N

~
 

F
r~

d
-~

S
F

o

':
 

F
ro

~
~

s 
~ 

-.
..

~a
r-

~,
_ 

..
..
. 

4
F

i4
 

C
-.

-.
0
0
t0

lE

-.
 

.. 
..

o
N

.-
 

i 
2
4
0
~

~
~

H
~

 
a,

,,
 

n
o
 

0
2
r-

4
t

co
 

,
-
i
a
.
a
0
2
 

4
-g

 
g
c
o
.-

.-
- 

O
D

 
a
ta

.-
ta

o
 

I 
F

a
-I

C
~

 
t.

0
4
2
tt

0
--

a
*
 

" 
-r

i 
o
 

o
 

c
 

o
 

c
 

c
 

' 
'

a
 

~ 
~ 

~ 
~ 

~ 
~ 

~ 
~ 

~ 
~ 

-=
 

O
C

C
C

O
C

 
t0

c
-a

a
-0

. 
c
. 

.. 
.

.
-
0
 

O
 

c
-c

-c
O

o
0
7
F

 
0
0
0
0
C

C
" 

c-
-r

i..
...

...
...

..n
 

4
-
;
L
-
Y
n
 

~ 
C

c
 

o
o
o
w

u
o
o
c
o
. 

.
.

.
.

.
.

.c
--

i'
* 

-r
 

4
-t

~
cr

,4
-0

 
r 

0
i'
~

r.
0
 

~a
t-

r 
0
-r

o
tt

-f
l-

O
 

C
 

c
n
ra

 
rn

m
 o

 
F

r 
r 

tO
m

rr
F

rn
, 

t 
a
 

cF
rI

 
rO

ro
0
I0

*
-0

a
-4

F
t2

F
r 

0
0
F

r 
C

-i
 

I
I
 

I
I
I
 

I
 

I 
0
 

'F
 

-O
E

t~
cC

C

-
-
-
-
-
-
-
-

p
p
 

~ 
-

-
-
 

-
-

-
-
-
 

-
-

-
-

-
-
 

-
-
-
-
 

o
s"

 
F

r-
ic

~
T

"
 

~~
~ 

~ 
~ 

0
 

C
C

C
C

C
C

C
C

C
C

" 
0
0
0
- 

2
.-

F
ro

a
r6

b
o
-.

 
a
, 

p
p
p
p
p
c 

ff
~

~
C

C
O

C
C

Q
O

C
C

C
C

O
 

~ 
~ 

~ 
~ 

~ 
~ 

=
 

n
 

.i
s
4
4
--

t 
c
c
ir

c
ir

. 
.. 

.
t 

c
o
-o

-i
 

to
..
..
 

fl
r~

~
- 

ir
c0

0
0
2
F

0
 

4
rt

.-
,,
, 

C
O
O
 

C
6
.
-
-
I
s
m
.
.
 

.
.
 

.
F
F

S
ri

O
 

.~
~

~
~

~
~

m
 

.o
-o

o
 

t
o
i
c
r
c
-
-
c
 

0
0
0
-
-
c
t

-
c 

C
C
C
C
 

C
O
O
C
 

C
-
i
n
.
.
 

0
4

 
Ic

 c
-F

 
0

O
2

O
5

~
~

-J
0

, 
F
r
I
 

.. 
.

.
.

.

F
r
 

-
'
 
I
-
 

-
-

'
 
'
 
t
 
C
a
"
-
'

n
c
c
-
r
~
.
 

N
.
.
-
-
o
a
a
 

'
 

Ic
c
t 

4
2

ro
 
4
C
 

-J
 

2
C

r'
J

O
C
P
C
C
O
O
C
Q
C
O
 

.
.
.
 

.
.
.
 

F
r
 

F
rO

D
N

~
~

 
0
~

u
m

r~
u

..
..
.

0
'''

' 
0
 

.-
C

"i
a
c
-a

a
o
2
O

~
: 

cb
 

' 
~ 

r
2
0
2
2
cc

 
c
c
 

4
 

2
,,
, 

S
 

2
o
 

o
 

c-
-,

-s
-s

a,
2
a 

c
-:

o
.i

 
C

 
C

C
 

O
 

-i
C

O
*
 

0
4
F

4
F

0
-0

 
C

 
-o

 
O

C
 

O
 

O
 

C

0
 

2
 

0
0
0
0
 

ac
C

C
 

C
--

 
0
0
0
0
-0

 
rr

 
c
-a

.c
-o

 
O

o
m

o
o
o
o
 

o
o
o

a
,
 

c
9
 

0
 

~ 
~ 

~ 
m

w
 

~ 
0
 

4
- 

F
r0

4
4
tr

c
-4

 
c
2

.
.

.
.

.O
rN

 
O

C
C

C
O

C
C

C
C

C
C

 
F

r 
.-

0
0
 

c
o
a
 

4
.-

.-
o
 

I
.
 

.
.

.
.

.
.

.
C

o
r 

-"
'"
" 

F
ro

 
C

O
~

rt
O

 
'

-1
0
, 

C
-C

 
o
--

 
C

 
F

..
4
4

0
0
0
c
a
a
ra

.a
.a

 
C

"~
" 

' 
0
0
 

h
a 

r 
o
6
o
lc

c-
4
F

r 
C

c-
n
~

~
m

m
j 

tm
 

o
~

rc
ar

o

c
-
,
-
 

0
~

~
rN

 
I 

rs
r0

--
 

c-
C

c-
it

 
' 

O
u

2
 

C
.J

4
4
F

-4
0
0

 
F

ri
"r

i-
4

0

n
aC

c2
4
 

-
-

-
-

-
-

-
-

c-
 

2
--

2
F

rt
4
.-

C
0
0
C

 
' 

"
.

..
.
I
 

.
.

.
.

.
-
a
C
 

t
c
-
c
-
t
-
c
-
t
c
'

I4
 

~ 
~ 

~ 
~ 

o
~

 
1
 

--
rI

C
U

 
-
I
t
-
r
t
 

-4
-o

 
-.

.-
c
Z

O
a
b

C
o
 

0
F

r4
a
'F

0
F

0
 

' 
~

c-
0
0
-.

t4
t~

cO
*
 

0
 

a
0
0
F

1
IF

 
4
2
0
0
 

o
o
ic

o
 

.-
o
 

cn
2
 

-4
0
 

a
o
.
-
a
-
r
r
,
.
t
-
s
-
o
~
t
O
 

0
 

F
c
-.

 
.

.
.

.
.F

r
so

' 
0
 

c
2
~

c
-a

4
-.

~
c
c
2
0
-O

0
 

a
 

C
 

o
~

c
 

o
 

c
-C

a
~

c
r-

F
r 

0
' 

-i
--

--
-~

 
0
 

--
--

- 
~-

--
O

 
m

sa
m

~
~

 
-i
a
T

- 
0
, 

2
c
 

-
-c

c
- 

c
F

n
m

-4
 

C
)
b
~
 

(
0
"
 

C
a
o
 

C
 

c
c
-,

tF
r 

0
 

0
o
 

F
.0

r 
o
4
tt

4
" 

" 
" 

T
f'
F

.~
 

F
ir
 

0
2

0
4

4
 

0
2

F
r 

4
4
0
0

__
~ 

u
~

a
w

m
m

r
~

r
~

0
0
2
1
0
4
-F

ra
tC

O
..
..
..
.0

 
0
,,
,

~
2
-f

 
c
C

 
2
s0

_
..
 

.
.

-i
o
o
~

rm
 

-4
 

C
 

.
.

.
O
 

iJ
b
0
2
0

.
.

.
.

.
.

.
c-

 
-

C
D

a
 

F
rw

 
o
 

o
w

 
at

cr
rs

F
rF

~
c4

i 
4
-r

F
0
" 

4
4
4
t 

r2
i0

 
0
 

4
4
 

~r
 

@
 

..
c

c
tc

 
c
c
 

O
 

2
O

 
r 

C
e
".

"o
tt

~
L

.,
0
~

4
 

'
'
'

F
r
 

2
-
0
4
0
4
 

tt
O

-i
 

e
2
2
c
-a

c
-c

 
--

 
.C

 ~ 
2
a
2
a
c
c
a
a
a

-
c
~

--
t 

0
-i
0
-~

~
a
 

a
,
a
-
c
t
s
r
-
i
o
o
-
n

-J
 

i-
F

r0
C

0
2
~

 
0
-0

 
0
 

-
2
2
P

P
 t
4
F
 

r
P
2
0
t

r 
C

O
W

 
N

 
I 

0
 

m
Y

 N
 

m
f
r
I
 

O
t2

2
t4

r 
C

 
-

4
-
 

2
-c

a
.-

r-
a
0
 

C
o
O

O
o
c
--

a
~

r~
r~

.a
a
a
fl

)i
F

. 
.

.
.

.
.

.o
 

I 
, 

C
 

0
 

0
 

C
c-

it 
r 

f~
~

Z
 

4
--

c
C

 
O

- 
-

-
-

-
0
2
0
s-

i 
0
4
0
 

I 
-C

 
c
-i

rc
--

-c
c
c
- 

C
.

.
.

.
It

 
C

~
o
w

t 
0
C

-a
a-

.O
F

r0
0
2
4
F

~
 

tF
J
-i

-F
r 

-0
C

-i
1
0
-i

-J
rn

 
o

0
2
0
-2

F
rO

 
rO

-i
O

O
O

 
tO

c
P

rO
-i

4
--

F
r 

cc
ic

0
cc

c-
--

ja
 

0
.2

c
-i

o
a

~
o

0
0

0
F

 
F

r
0

2
O

N
,,

ia
 

-.
J
lc

-4
t1

4
D

~
 

c
-s

O
m

m
 

m
m

 
2
 

l 
.

.
.

.
.

.
.

.
.

.
.

-4
 

C
4
--

0
IF

r0
0
a 

0
0
 

1
0
0
0
 

2
0
0
4
4
0

F
rO

O
-4

1
4
 

~ 
o
n
 

2
 

-F
O

-a
 

0
c
0
0
0
0
c
-o

 
ri

-2
.c

 
c
o
a
. 

C
 

0
-C

~
~

cp
(f

l 
o
o
a
o
- 

o
 

to
 

u
 

a
 

c



APPENDIX E

TABLE XXXII (b) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (*des. - act.) = +50

STATOR 2 ( des. act.) = +7.5o

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 20, SPEED CODE 70, POINT NO 3
SL EPSI-1 EPSI-2 V-1 V-2 VP-I VM-2 Ve-1 Ve-2 8-1 8-2 M-1 M-2 U-1 U-2 MR-1 M'-I V'-1 V-2DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

1 16.436 18.134 365.5 739.7 365.5 439.5 O.0 594.9 0.0 53.5 0.3309 0.6595 438.7 507.9 0.5169 0.3995 571.0 448.1
2 13.766 15.621 372.5 711.9 372.5 439.2 0.0 560.3 0.0 51.9 0.3373 0.6331 473.0 532.4 0.5452 0.3913 602.1 440.1
3 11.357 13.308 378.8 687.5 378.8 439.4 0.0 528.7 0.0 50.2 0.3432 0.6100 506.7 557.0 0.5732 0.3908 632.7 440.4
4 5.239 7.327 391.9 632.9 391.9 429.7 0.0 464.7 0.0 47.2 0.3554 0.5586 603.3 630.8 0.6523 0.4066 719.4 460.7
5 -0.183 0.953 397.0 561.5 397.0 389.5 0.0 404.5 0.0 46.1 0.3600 0.4922 723.8 729.0 0.7487 0.4443 825.5 506.9
6 -2.031 -1.667 396.9 546.8 396.9 394.0 0.0 379.1 0.0 43.9 0.3600 0.4786 781.8 778.2 0.7952 0.4909 876.8 560.8
7 -3.145 -2.883 396.5 550.2 396.5 412.2 O.C 364.4 0.0 41.5 0.3596 0.4819 810.4 802.7 0.8183 0.5270 902.2 601.6
8 -4.442 -4.076 395.5 549.9 395.5 414.6 0.0 361.2 0.0 41.1 0.3586 0.4812 839.0 827.3 0.8412 0.5459 927.5 623.8
9 -8.567 -7.722 388.0 558.4 388.0 420.5 0.0 367.5 0.0 41.1 0.3517 0.4866 924.4 901.0 0.9088 0.5920 1002.5 679.3

10-10.031 -9.007 384.1 562.5 384.1 418.2 0.0 376.3 0.0 41.9 0.3481 C.4891 952.9 925.6 0.9310 0.6003 1027.3 690.4
11-11.302-10.311 379.5 548.7 379.5 394.5 0.0 381.3 0.0 43.9 0.3438 0.4755 981.3 950.2 0.9532 0.6000 1052.1 692.3

SL INCS INCH DEV TURN RHOVF-1 RHOVM-2 D-FAC OMEGA-8 LOSS-P P02/ SEFF-P ZEFF-A 8'-1 B'-2 Vo'-1 Ve8-2 PO/PoDEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET
1 3.56 8.16 16.75 61.15 26.48 34.55 0.4635-0.0299 -0.0065 1.3893 101.49 101.59 49.94 -11.21 -438.7 87.1 1.3893
2 3.69 7.98 15.98 55.12 26.93 34.89 0.4988-0.0132 -0.00?0 1.3804 100.74 100.80 51.50 -3.62 -473.0 27.8 1.3804
3 3.95 8.06 15.21 49.28 27.33 35.21 0.5168-0.0026 -0.0006 1.3724 100.15 100.19 52.96 3.68 -506.7 -28.3 1.3724
4 5.34 8.81 11.41 35.75 28.16 34.99 0.5389 0.0416 0.0103 1.3554 96.63 96.51 56.84 21.10 -603.3 -166.1 1.3554
5 6.73 9.41 9.52 21.45 28.48 31.97 0.5356 0.1157 0.0267 1.3227 88.36 87.93 61.25 39.80 -723.8 -324.5 1.3227
6 7.16 9.44 8.03 17.72 28.47 32.55 0.4974 0.1060 0.0236 1.3227 88.33 87.89 63.09 45.37 -781.8 -399.1 1.3227
7 7.36 9.46 6.46 17.17 28.45 34.22 0.4636 0.0784 0.0174 1.3306 90.93 90.58 63.94 46.77 -810.4 -438.3 1.3306
E 7.56 9.51 5.49 16.43 28.38 34.48 0.4560 0.0841 0.0186 1.3345 90.01 89.62 64.78 48.35 -839.0 -466.1 1.3345
9 8.20 9.62 4.92 15.52 27.91 34.94 0.4511 0.1230 0.0270 1.3497 84.84 84.21 67.24 51.72 -924.4 -533.5 1.3497
10 E.38 9.67 5.66 15.40 27.66 3'.67 0.4591 0.1477 0.0324 1.3546 81.84 81.08 68.06 52.66 -952.9 -549.3 1.3546
11 8.12 9.67 8.82 13.69 27.38 32.55 0.4740 0.1854 0.0391 1.3452 77.02 76.07 68.85 55.16 -981.3 -568.8 1.3452

TO/TO PO/PO EFF-AD EFF-P WCI/A1 TO2/TO1 P02/P01 EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

x % SIFT . I
1.0993 1.3466 89.40 89.81 26.98 1.0993 ;1.3466 89.40 89.81

STATOR 1

RUN NO 20, SPEED CODE 70, POINT NO 3
SL EPSI-1 EPSI-2 V-1 V-2 VM-1 VM-2 Ve-i V-2 B-I 8-2 M-1 M-2 P0/PO TO/TO P0/PO TO2/

DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE T01
1 16.150 14.849 743.1 514.1 461.6 512.3 582.4 -43.1 51.8 -4.8 0.6628 0.4484 1.3429 1.0970 1.3429 1.0970
2 15.806 13.062 717.9 512.7 461.1 511.3 550.3 -37.6 50.2 -4.2 0.6389 0.4474 1.3456 1.0958 1.3456 1.0958
3 13.643 11.362 695.4 512.3 460.9 511.1 520.8 -35.3 48.5 -3.9 0.6177 0.4473 1.3478 . 1.0945 1.3478 1.0945
4 8.1CC 6.613 644.0 496.3 449.7 494.8 460.9 -38.3 45.7 -4.4 0.5690 0.4328 1.3382 1.0941 1.3382 1.0941
5 1.760 0.726 574.2 463.8 408.2 460.6 403.8 -54.2 44.7 -6.7 0.5038 0.4034 1.3132 1.0947 1.3132 1.0947
6 -1.025 -1.815 559.9 459.2 411.E 456.1 379.4 -52.5 42.7 -6.6 0.4907 0.3993 1.3085 1.0946 1.3085 1.0946
7 -2.152 -2.855 563.2 468.2 428.6 465.4 365.3 -50.3 40.5 -6.2 0.4939 0.4075 1.3141 1.0941 1.3141 1.0941
8 -3.141 -3.782 563.2 473.4 431.0 470.8 362.5 -49.9 40.1 -6.1 0.4934 0.4118 1.3177 1.0961 1.3177 1.0961
9 -5.980 -6.401 572.8 489.2 437.6 487.6 369.7 -40.0 40.3 -4.7 0.4998 0.4240 1.3301 1.1062 1.3301 1.1062

10 -6.933 -7.256 577.5 493.1 436.0 491.8 378.8 -34.5 41.1 -4.0 0.5028 0.4264 1.3335 1.1117 1.3335 1.1117
11 -6.013 -E.172 564.8 474.0 413.9 472.2 384.3 -40.8 43.0 -5.0 0.4902 0.4085 1.3215 1.1163 1.3215 1.1163

SL INCS INCM DEV TURN RHOVM-1 RHOVM-2 O-FAC OMEGA-8 LOSS-P PO2/ SEFF-P IEFF-A SEFF-P IEFF-A SEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 4.23 6.34 12.57 56.54 36.22 43.46 0.4741 0.1306 0.0266 0.9666 78.36 90.66 91.01 90.66 91.01
2 4.32 6.72 12.0 54.33 36.50 43.53 0.4541 0.1048 0.0222 0.9748 81.41 92.47 92.75 92.47 92.75
3 4.02 6.61 11.46 52.48 36.77 43.63 0.4347 0.0784 0.0173 0.9822 84.98 94.24 94.45 94.24 94.45
4 3.69 7.41 9.86 50.10 36.41 42.21 0.4154 0.0629 0.0153 0.9876 86.19 92.29 92.57 92.29 92.57
5 4.17 9.21 7.61 51.36 33.32 39.00 0.4087 0.0454 0.0123 0.9928 87.93 85.56 86.07 85.56 86.07
6 2.64 8.25 7.79 49.22 33.83 38.55 0.4007 0.0742 0.0211 0.9887 79.24 84.46 85.01 84.46 85.01
7 0.65 6.53 8.21 46.64 35.39 39.40 0.3844 0.0818 0.0237 0.9874 75.75 86.36 86.85 86.36 86.85
E 0.49 6.64 8.?7 46.15 35.64 39.82 0.3775 0.0831 0.0245 0.9873 74.07 85.42 85.95 85.42 85.95
9 0.64 7.52 10.84 44.97 36.14 41.04 0.3703 0.0922 0.0287 0.9855 68.88 79.99 80.75 79.99 80.75
10 1.13 P.18 12.74 45.10 35.91 41.26 0.3747 0.0987 0.0312 0.9843 66.85 76.75 77.64 76.75 77.64
11 2.36 9.51 13.35 47.95 33.92 39.38 0.4039 0.1165 0.0372 0.9824 63.85 71.32 72.40 71.32 72.40

NCCRR WCORR TC/TO PO/PO EFF-AD EFF-P TO2/T0O PO2/POI EFF-AD EFF-P
INLET INLET INLET INLET INLET INLET STAGE TOT-STG
RPM LBM/SEC g %
7464. 118.80 1.0993 1.3271 84.84 85.40 1.0993 0.9855 84.84 205.02
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APPENDIX E

TABLE XXXII (c) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (* -des. 
a c t .

) = +50
des. act.

STATOR 2 (P*des. - act. = +7.50

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 20, SPEED CODE 70, POINT NO 13
I SL PSI-1L EPSI-2 V-1 V-2 VK-1 2. V-1 Vi* l-1 8-2 M-1 1M-2 L-I u-2 M'- M'_-! V- Vl-

kDGREE DEGREE FT/SEC FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 16.493 18.C99 340.1 126.5 340.1 413.3 0.0 597.5 0.0 55.3 0.3074 0.6466 438.4 501.5 C.50SO 0.3765 554.8 423.0
2 13.d36 15.576 347.6 698.4 347.6 417.4 0.0 559.9 0.0 53.3 0.3143 0.6202 472.7 532.1 0.5306 0.3715 586.8 418.3
3 11.436 13.266 354.5 673.1 354.5 412.3 0.0 532.8 0.0 52.2 0.3207 0.5967 506.4 556.6 0.5592 0.3658 618.2 413.0
4 5.323 7.287 368.9 f23.2 368.9 4C7.4 0.0 471.7 0.0 49.1 0.3340 0.5492 602.9 630.3 0.6399 0.3853 706.8 437.2
5 -0.179 0.934 374.3 !54.0 314.3 363.9 0.0 417.8 0.0 48.9 0.3390 0.4846 723.3 728.5 0.7376 0.4185 814.4 478.8
6 -2.129 -1.678 374.2 543.3 374.2 378.9 0.0 389.3 0.0 45.8 0.3389 0.4749 781.2 777.6 0.7845 0.4742 866.2 542.5
1 -3.437 -2.919 373.7 .50.1 373.7 401.8 0.0 376.7 0.0 43.2 0.3385 0.4617 809.8 802.2 0.8C78 0.5119 891.9 585.2
S-.007 -4.167 372.3 53.3 312.3 408.0 0.0 373.7 0.0 42.5 0.3372 0.4836 838.4 826.7 0.830 0.5329 917.4 609.1
9 -9.571 -8.003 363.3 552.8 363.3 390.7 0.0 391.1 0.0 45.0 0.3289 0.4800 923.7 900.4 0.8984 0.5573 992.6 641.8
10-10.83o -9.270 359.2 747.1 359.2 370.5 0.0 402.5 0.0 47.3 0.3250 0.4733 952.2 925.0 0.9209 0.5542 1017.7 640.9
11-11.706-10.477 355.0 538.2 335.0 349.4 0.0 409.4 0.0 49.4 0.3212 0.4642 980.6 9495 0.09435 0.5548 1042.9 641.2

SL INCS INC DEV TURN RHOM-1 PHOVM-2 O-FAC CMEGA-6 LOSS-P PO2/ tEFF-P XEFF-A B'-1 8'-2 Voi-1 V'-2 P0/P
DEGkEE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 5.57 10.17 15.67 64.24 24.82 32.67 0.4939-0.0119 -0.0026 1.3867 100.56 100.62 51.95 -12.28 -436.4 90.0 1.3861
2 5.59 9.89 15.19 57.22 25.31 33.36 0.5224-0.0079 -0.0018 1.3784 100.41 100.46 53.41 -3.81 -472.1 27.9 1.374
3 5.75 9.86 14.83 51.46 25.77 33.22 C.5511 0.0154 0.0037 1.3706 99.06 99.05 54.76 3.30 -506.4 -23.8 1.3706
4 6.89 10.36 11.56 37.15 26.7C 33.41 0.5662 0.0459 0.0114 1.3602 96.44 96.32 58.40 21.25 -602.9 -158.7 1.3602
5 8.12 10.80 10.22 22.14 27.04 30.10 0.5689 0.1274 0.0291 1.3319 87.67 87.40 62.63 40.49 -723.3 -10.7 1.3319
6 8.48 10.76 8.37 18.71 27.04 31.60 0.5161 0.1022 0.0226 1.3361 89.27 88.85 64.42 45.71 -781.2 -388.3 1.3361
7 8.66 10.77 e.34 18.5S 27.01 33.68 0.4807 0.0730 0.0163 1.3471 91.96 91.65 65.24 46.65 -809.8 -425.5 1.3471
S8.867 10.82 5.15 18.C8 26.92 34.25 0.4706 0.0763 0.0170 1.3527 91.35 91.00 66.09 468.00 -830.4 -453.1 [,3527

9 9.55 IC.97 5.69 16.11 26.34 32.57 0.4932 0.1575 0.0340 1.3580 81.69 80.92 68.60 52.49 -923.7 -509.2 1.3580
10 9.71 11.01 7.62 14.78 26.07 30.72 0.5132 0.1998 0.0419 1.3547 76.87 75.89 69.39 54.62 -952.2 -522.4 1.3547
11 9.78 IC.94 10.68 13.10 25.8C 28.85 0.5267 0.2338 0.0469 1.3498 72.88 71.74 70.12 51.02 -980.6 -540.1 1.3490

TO/TO PO/PO EFF-AD EFF-P RCI/AI TO2/TOl PC2/POI EFF-AD EFF-P
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

I S SOFT : S
1.1026 1.3540 88.17 88.64 25.53 1.1026 1.3530 88.17 88.64

STATOR 1

RUN NO 20, SPEED CODE 70, POINT NO 13

SL EPSI-1 EPSI-2 V-I V-2 VM-I VM-2 V-1I VO-2 6-1 0- M-1 -2 P/PO T70/70 P/ IPO 02

DEGREE DEGREE FT/SEC FT/SEC FIlSEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TOL

1 18.136 14.866 727.8 476.1 433.2 474.3 584.9 -41.1 53.7 -4.9 0.6479 0.4140 1.3380 1.0974 1.3380 1.0974

2 15.830 13.104 702.3 415.6 436.7 474.3 550.0 -35.9 51.7 -4.3 0.6239 0.4139 1.3411 1.0957 1.3411 1.0957

3 13.699 11.416 679.5 416.6 431.5 475.3 524.9 -34.3 50.6 -4.1 0.6022 0.4148 1.3440 1.0952 1.3440 h0952

4 8.149 6.671 632.5 463.1 425.6 461.6 467.9 -33.7 47.7 -4.2 0.5579 0.4027 1.3375 1.0955 1.3375 1.0955

5 1.u37 0.781 565.4 435.3 31.8 432.6 417.0 -48.0 47.5 -6.3 0.4950 0.3774 1.3185 1.0977 1.318 1.0977

a -0.910 -1.770 551.2 434.5 395.5 432.1 389.7 -45.5 44.6 -6.0 0.4858 0.3768 1.3112 1.0972 1.3172 1.0972

7 -1.931 -2.771 562.4 445.7 416.9 443.9 377.5 -39.7 42.2 -5.1 0.4925 0.3868 L.3239 1.0970 1.3239 1.0970

8 -2.789 -3.625 565.1 453.6 422.8 452.1 374.9 -36.8 41.6 -4.7 04944 0.3935 1.3291 1.0990 1.3291 1.0990

9 -5.477 -6.121 565.6 45!.2 406.5 453.7 393.3 -36.0 44.1 -4.5 0.4917 0.3924 1.3325 1.1123 1.3325 1.1123
10 -6.578 -7.043 560.3 449.6 317.0 448.4 405.2 -32.1 46.4 -4.2 0.4853 0.3663 1 .3299 1.1190 1.3299 1.1190
11 -7.862 -8.062 552.0 433.t 366.6 432.2 416 -36.0 0.766 0.32 1.3210 1.18 .10 1.1248

L INES INrCM DEV TURN RHOV-1 RHCV-2 D-FAC C - LOSS- P2 -P FFA EFF FF-A FF-P
UEGREE DEGREE CEGREE DEGREE TOTAL TOTAL POL STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 6.11 8.22 12.43 58.56 34.22 40.65 0.5156 0.1427 0.0291 0.9649 78.25 89.15 89.56 89*15 89*56

2 5.83 8.23 11.93 55.96 34.83 40.81 0.496 0.1174 0.0249 0.9728 80.99 91.49 91.1 9EL.46 96.3l
3 6.12 8.90 11.29 54.14 34.66 40.99 0.4755 0.0891 0.0196 0.9806 84.53 92.65 92.92 92.65 92.92

4 5.69 9.41 10.11 51.66 34.75 39.81 0.4587 C.0874 0.0213 0.9833 83.10 90.82 91.18 90.82 91.16

5 7.ud 12.05 7.96 53.64 31.43 37.05 0.4538 0.0656 0.0178 0.9899 85.18 84.20 4.78 84.20 84.78

6 4.56 10.17 8.34 50.60 32.82 36.99 0.4419 0.0975 0.0277 0.98654 76.864 84.33 84.89 84.33 64.89

7 2.38 8.25 9.27 47.29 34.78 38.05 0.4244 0.1130 0.0329 0.9827 72.11 86.07 86.59 86.07 86.99

8 1.96 8.13 9.77 46.25 35.32 38.74 0.4138 0.1130 0.0334 0.9826 10.86 865.61 86.14 5.61 86.14
9 4.48 11.36 11.00 46.65 33.70 38.53 0.4329 0.1242 0.0387 0.9810 67.70 76.16 17.07 76.16 77.07

10 6.44 13.49 12.59 50.56 31.92 37.87 0.4469 0.1247 0.0394 0.9814 67.89 71.40 72.50 71.40 72.50

11 7.80 15.01 13.53 13.27 30.11 36.26 0.4773 0.1482 0.0473 0.9786 64.18 66.38 67.65 66.38 67.65

NCORR WCORR TO/TO PO/PO EFF-AD EFF-P T02/TO1 PO2/POL EFF-AD EFF-P
INLINL ENLET INLET INLET INLET INLET STAGF TOT-STG

PM LBM/SEC 2 I
1459. 112.40 1.1026 1.3297 82.68 83.34 1.1026 0.9820 82.68 183.67
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ROTOR 2

RUN NO 20. SPEED CODE 70. POINT NO 13

SL EPSI-I EPSI-2 V-I V-2 vM-1 VNM- V-1 VO-2 B-1 8-2 M-1 -2 -2 M- M'- V'-1I V'-2
DEGREE DEGREE FT/SEC FTISEC FT/SEC FI/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

I 11.599 10.568 511.5 e6C.1 510.0 578.3 -40.0 636.6 -4.5 47.6 0.4460 0.7312 581.6 61C.0 C.7010 0.4922 804.0 578.9

2 10.756 9.606 516.0 843.3 514.8 570.0 -35.0 621.5 -3.9 47.4 0.4504 0.7164 598.0 62.8 .7122 0.4842 816.0 570.0

3 9.732 8.323 521.5 820.2 520.4 577.4 -33.5 582.5 -3.7 45.2 0.4555 0.6967 615.0 636.1 C.7263 0.4926 831.5 579.9

4 5.826 4.750 517.2 134.5 516.2 556.8 -33.3 485.2 -3.7 41.0 0.4516 0.6251 667.6 678.4 0.7600 0.4988 870.5 589.4

5 -0.014 0.234 489.6 632.8 487.3 502.3 -47.9 384.8 -5.6 37.5 0.4261 0.5319 140.2 739.7 C.8064 0.5170 926.6 615.0

6 -2.576 -1.837 483. 5e5.6 481.6 463.7 -45.4 357.7 -5.4 37.6 0.4209 0.4910 777.1 772.3 0.8294 0.5215 953.2 622.0

7 -3.497 -2.682 491.3 575.4 489.7 456.4 -39.8 350.4 -4.6 37.5 0.4278 0.4822 795.8 789.1 0.8432 0.5306 968.5 633.1

8 -4.269 -3.468 497.6 571.1 496.2 465.7 -37.0 341.8 -4.3 36.2 0.4330 0.4840 814.6 . 806.4 C.8576 0.5511 985.6 657.8

9 -6.800 -6.179 501.7 518.5 500.4 486.7 -36.4 330.7 -4.1 34.1 0.4341 0.4900 e71.6 59S.8 C.8969 0.5986 1036.8 718.9

10 -7.699 -7.268 497.6 584.8 496.5 477.5 -33.0 337.7 -3.8 35.1 0.4290 0.4848 690.8 878.1 0.9043 0.5977 1048.8 721.1

11 -8.54 -8.448 483.1 562.8 481.7 463.7 -36.5 319.0 -4.3 34.4 _.4149 0.4649 9 Q.0 896S .._ 61L1 9 1062.0 7_0,L

sL INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC CMEGA-B LOSS-P P02/ TEFF-P TEFF-A 8'-1 8'-2 Ve6-1 V8'-2 PO/PC

OEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POE TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

I 1.08 5.40 17.78 !3.16 43.13 53.28 0.4760 0.1520 0.0346 1.4267 89.26 88.72 50.56 -2.62 -621.6 26.6 1.9091

2 0.91 5.36 13.95 5C.73 43.63 53.04 0.4928 0.1531 0.0358 1.4207 88.80 88.25 50.86 0.13 -A.1 -1.3 1.9054

3 0.92 5.49 12.81 45.99 44.12 54.32 0.4827 C.1267 0.0302 1.4085 90.08 89.60 51.27 5.28 -648.5 -53.5 1.8931

4 1.91 6.70 9.56 34.54 43.61 53.42 0.4773 0.0922 0.0224 1.3686 91.37 91.OC 53.66 19.12 -701.C -193.2 1.8299

5 4.80 9.38 7.02 23.03 40.94 48.48 0.4690 0.1025 0.0237 1.3190 88.28 67.83 58.27 30.24 -788.1 -354. 1.7388

6 5.28 9.61 5.57 17.86 40.54 44.72 0.4735 0.1380 0.0305 1.2881 82.98 82.39 59.65 41.78 -822.6 -414.6 1.6981

7 4.74 8.82 4.58 15.78 41.32 44.05 0.4694 0.1499 0.0330 1.2768 80.86 80.22 59.61 43.83 -835.6 -438.8 1.6911

8 4.36 8.17 2.55 14.67 41.85 44.98 0.4528 0.1421 0.0315 1.2756 81.27 Ea.64 59.74 44.87 -851.6 -464.6 1.6955

9 4.25 6.93 0.16 13.61 41.8C 46.64 0.4292 0.1354 0.0321 1.2825 81.34 8C.69 61.06 47.26 -908.0 -529.1 1.791

10 4.46 6.63 1.72 13.26 41.23 45.40 0.4396 0.1511 0.0364 1.2818 79.32 78.60 61.66 48.40 -923.9 -540.4 1.7055

11 5.42 1.12 5.47 11.81 39.75 43.83 0.4278 0.1417 0.0336 1.2762 79.88 79.20 62.93 51.13 -946_5-577. _1.~Ah1

70/10 PO±_PC EFF-AD EFF-P_jC/AL TO2/TOI P02/PO EFFAOD EF-P _

INLET INLET INLET INLET LBM/SEC ROTOR ROTOR
I X SOFT % 1

1.21C1 __.7604 '83.38 _84.63 31.74 1.0975 t.3239 85.44 85.99

STATOR 2

RUN NO 20, SPEED CODE 70, POINT NO 13

SL EPSI-1 EPSI-2 --2 Y L-_ -_L -1. _-2N .- 1. -V2 .8-1 8-2 M-1 M-2 PO/PO TOI.TO_. P/ O . ICL/-

DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE INLET INLET STAGE TO

1 8.463 0.643 883.0 687.3 618.3 684.4 630.3 -63.0 45.8 -5.3 0.7528 0.5734 1.8453 1.2293 1.3792 1.1202

2 7.243 0.362 865.2 689.1 6C7.4 686.0 616.2 -65.3 45.6 -5.4 0.7370 0.5757 1.8521 1.2266 1.3811A _.J1 9.

3 6.105 0.031 841.3 692.1 611.2 687.9 578.2 -81.0 43.6 -6.7 0.7164 0.5803 1.8617 1.2207 1.3852 1.1146

4 3.425 -0.771 758.1 639.3 514.2 633.4 483.1 -87.0 39.6 -7.8 0.6429 0.5359 1.8071 1.2082 1.3516 1.1028

5 0,651 -1.338 651.2 558.2 525.7 550.2 384.4 _ -94.3 _6,2 _-9l. 4_. 10.3_.Q663L iZ L _1.203 3 3L09 .0S3-

6 -0.74d -1.455 604.1 11.7 4e6.7 506.5 357.9 -97.0 36.3 -10.8 0.5073 0.4301 1.6878 1.1968 1.2805 1.0909

7 -1.533 -1.471 594.0 503.6 479.3 494.3 350.8 -97.1 36.2 -11.1 0.4986 0.4200 1.6773 1.1959 1.2665 1.0900

8 -2.280 -1.443 596.4 03.2 488.2 493.9 342.5 -96.4 35.0 _- O. 0PL_~1_ 1,2606 1.1 . Qh(1

9 -4.184 -1.279 611.0 !23.8 512.6 517.2 332.4 -82.4 33.0 -9.0 0.5097 0.4340 1.6850 1.2130 1.2644 1.0911

10 -4.885 -1.251 61C.6 526.6 SC7.4 522.2 339.7 -69.8 33.8 -7.6 0.5073 0.434e 1.6838 1.2229 1.2654 1.0933

11 -5.763 -1.191 59.68 5Ca.2 499.3 504.3 321.3 -62.9 32.8___ -7.1 0.4917_0.18 1-.r6 __ .22r 0 1.2606 L.090

SL INCS INCM OEV TURN RHOM-1 RHCVM-2 D-FAC C0EGA-B LCSS-P PO2/ TEFP FF- FF-P FF-A IEFF-P

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POL STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 4.86 6.42 14.06 !1.C6 56.15 67.01 0.3984 0.1066 0.0240 0.9666 77.75 83.35 84.70 79.87 80.75

2 5.69 7.71 13.32 1.C4 55.76 67.48 0.3848 0.0925 0.0212 0.9719 _921 84.91____ 16__.L. 3 .l-

3 4.41 6.92 11.63 50.21 56.77 68.17 0.3606 0.0575 0.0134 0.9833 85.21 87.96 88.95 84.99 85.64

4 1.5d 5.45 10.00 47.46 55.46 63.00 0.3435 0.0513 0.0126 0.9876 84.69 88.40 89.30 87.21 87.73

5 -1.05 4.25 8.C8 45.67 50.31 54.38 0.3409 0.0410 0.0108 0.9924 86.16 8 ..0 _ 5.33 85.39 85.91

6 -0.60 5.19 6.89 47.12 46.58 49.88 0.3555 0.0385 0.0105 0.9938 87.07 81.89 83.16 80.37 81.01

7 -0.56 5.43 6.56 47.27 45.91 48.62 0.3639 0.0519 0.0143 0.9919 83.12 81.22 82.52 77.44 78.16

8 -1.52 4.69 6.58 46.C6 46.79 48.49 0.3658 0.0749 0.0209 0.9882 76.23 85 58 1.9 76.59 77.32-

9 -3.32 3.37 8.63 42.01 48.66 50.09 0.3424 0.0871 0.0253 0.9858 70.04 75.42 77.13 75.97 76.73

10 -3.11 3.76 10.68 41.44 47.74 50.11 0.3366 0.0796 0.0233 0.9872 71.66 71.95 73.90 74.38 75.19

11 -5.39 1.71 12.33 39.94 46.63 48.03 0.3379 0.0801 0.0237 0.9878 72.49 69.06 71.16 75.08 75

NCORR WCORR 70/70 PO/PC EFF-AD EFF-P T02/TOl PO2/POI EFF-AO EFF-P

INLET INLET INLET INLET INLET INLET -STAGE T0I-SIG

RPM LBM/SEC 5 I
7459. 112.40 1.2101 1.7368 81.24 82.62 1.0975 0.9866 81.19 263.61
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APPENDIX E

TABLE XXXII (d)- OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (* - P* ) = +50
des. act.

STATOR 2 (P* des. = +7.5
°

des. act.

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 20, SPEED CODE 70, POINT NO 4SL EPSI-L EP SI-2 V-I V-2 SR-l VN-2 VA-I V-2 0-1 8-2 "-1 N-2 U-I -2 -I N- -IDEGREE DEGREE FT/SEC FTISEC F IISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/ISEC FT/SEC FT/SEC1 16.288 18.167 324.2 7C6.3 324.2 403.0 0.0 5 55.2 0.2928 0.6279 440.3 509.8 0.4939 0.3637 546.8 409.1
2 13.4 015.690 330.7 681.4 330.7 401.7 0.0 550.4 0.0 53.9 0.2987 0.6043 474.8 534.5 0.5227 0.3565 578.6 402.
3 I.955 13.4C6 36.5 f51.5 336.5 393.3 0.0 526.9 0.0 53.2 0.3041 0.5816 508.1 559.1 0.5511 03491 609.9 394.64 4.854 7.413 347.6 C9.9 347.6 386.9 0.0 47L.4 0.0 50.6 0.3143 0.5366 605.6 633.2 0.6314 0.3690 698.3 419.35 -0.97 0.921 351.3 52.2 351.3 352.4 0.0 425.1 0.0 50.3 3177 0.4825 726.6 731.8 0.7299 0.4082 807.0 47.2
S-3.13 -1.832 350.0 350.1 350.0 367.6 0.0 409.8 0.0 48.1 0.3165 0.4803 184.1 781.1 0.7771 0.4558 859.3 522.56 -4.415 -3.133 348.7 561.9 348.7 383.8 0.0 411.8 0.0 47.0 0.3154 04901 813. 805.8 0.8004 0.4795 885.1 550.0d -6.031 -4.450 346.7 5'4.1 346.7 394.3 0.0 4034 0.0 45.7 0.3135 0.4916 842.2 830.4 .8235 0.5065 210. 581.1
9-10.o21 -8.35 335.5 551.4 335.5 353.6 0.0 430.8 0.0 50.6 0.3032 0.4814 127.9 904.4 0.8916 0.5105 986*7 5910-11.664 -9.544 331.0 552.5 0 31.0 326.6 0.0 445.6 0.0 53.70.2990 0.4753 96.5 929.1 0.9144 0.5020 1012.111-12.136-10.646 326.8 52.3 326.8 305.4 0.0 460.6 0.0 56.4 0.2951 0.4731 985.0 953.8 0.9374 04971 1031.8 50

5L INCS INCM DEV TURN RHOM-1 RHM-2 O-FAC EGA- LOSS-P POZ/ EFF-P EFF-A 8-1 8-2 V-i V'-2 PO/PODEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POI TOT TOT DEGREE DEGREE FTSEC PTSEC INLET1 6.98 11.59 8.C7 63.25 23.76 32.13 0.5049-0.0323 -0.0070 1.3801 101.52 101.62 53.37 -9.9 -440.3 70.2 1.3002 7.03 11.32 17.33 612 24.19 32.33 0.5406-0.0129 -0.0030 1.3942100.6100.11 54.84 -2.28 * a-474. 6.0 L.61
3 7.22 3 1.33 16.20 51.56 24.5 31.88 0.5733 0.0205 0.0049 1.3666 98.77 9.74 5.23 4.6-508.7 -32.2 1.36664 6.49 11.95 12.97 37.33 25.31 3.85 3 0.5871 0.0613 0.0151 1.3570 95.34 95.17 59.99 22.66-605.6 -161.7 1.35105 9.0 12.36 10.75 231.7 25.55 29.21 0.5834 0.1415 0.0320 1.3356 86.81 6.36 84.19 41.02-726.6-306.7 1.3356S1O.06 12.34 7.95 20.30 25.47 30.60 0.549 0.1368 0.0304 1.3437 86.32 85.76 65. 99 45.29 -784. -371.3 1.34377 10.2o 12.36 5.45 21.C7 25.39 32.00 0.5317 0.1358 0.0307 1.3572 86.23 85.65 66.84 45.16 -813.5 :39.0 1.35128 10.47 12.43 4.44 2039 25.25 32.93 0.5107 0.1294 0.0292 1.3608 86.28 85.70 67.69 47.30 -842.2 -27.0 1.360S11.20 12.62 6.4t 16.99 24.52 29.15 0.5569 0.2387 0.0506 1.3585 74.34 13.24 70.24 53.26 -927.9 -473.6 1.3585,. 11.34 12.63 8.,4 15.C8 24.21 26.77 0.5825 0.2829 0.0573 1.3563 69.88 68.59 71.02 55.94 -956.5 -483.5 1.356311 11.36 12.51 11.82 13.33 23.93 24.93 0.6036 0.3195 0.0622 1.3591 66.44 64.99 71.69 58.17 -985.0 -493.1 1.,91

TOITO P0/PD EFF-lO EFF-P hCI/A T02/TOI P02/POI EFF-AO EFF-PINLET INLET INLET INLET LBM/SEC ROTOR ROTOR
Z SOFT 2 11.1039 1.3563 8.32 84.95 24.03 1.1079 1.35b3 14.32 84.95

STATOR 1

_______RUMN NO 20. SPEED CODE 70. POINT 110 4
SL EPSI- LEPSI-Z-2 V 1 V-2 8 -1 ve-2 8-1 8-2 _1-15 -2 PO/PO TOI POIPO Tm.UEGEE DE GREE FT/SEC FT/SEC FI/SEC FT/SEC FTISEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO11 16.342 15.051 707.7 440.5 422.5 439.0 567.8 -36.9 53.6 -4.8 0.6293 0.3826 1.328 1.0950 1.3285 1.0950S16.177 13.428 685.1 443.9 420.8 442.7 540.7 -32.1 52.3 -4.10.078 0.3856 1.3338 1.0945 1,333 1.09453 14.116 11.841 662.9 446.4 412.4 445.3 519.1 -32.2 51.7 -4.10.5867 0.3879 1.33718 1.0945 13378 1.09454 8.707 1.287 618.3 431.2 404.4 429.8 467.6 -34.5 49.2 4.6 0.5444 0.3741 1.3315 L.095 1.3315 L09575 2.626 1.557 562.2 4C8.2 368.1 406.0 424.4 -4.6 49.0 -5.80.49160.3529 1.3184 1.0998 1.3184 1.0998O -U.001 -1.000 560.6 4I.l 382.1 409.5 410.2 -36.5 47.0 -5.1 0.4895 0.3552 1.3200 1.1018 1.3200 1.10187 -1.076 -2.048 572.8 429. 357.3 429.0 412.6 -24.2 46.1 -3.2 0.4997 0.3709 1.3306 1.1061 1.3306 1.1067- 2.961 574.0 432. 4C7.2 432.3 40.6 -21.4 44. -2.8 0.5006 0.3737 1.3332 1.1065 1.3332 I.1065
S-4.656 -5.621 568e. 1 426.0 367.6 424.4 433.1 -36.1 49.7 -4.90.4911 0.3647 1.3324 1.1235 1.3324 1.123510 -6.121-6.65 563.3 408.q 741.2 406.0 448.3 -48.6 52.8 -6.8 0.4851 0.3486 1.3241 1.1308 1.3241 11.308Lo -. 622 -7.880 563.8 410.4 319.9 407.0 464.2 -52.7 55.5 -7.4 0.4836 0.3483 1.3258 1.1410 1.3258 1.1410

IL INCS INCM EV TUN HO-I HGV-2 -FAC CPEGA- LOSS-P P02 EFF-P FF-A FF-P FF-A IFF-PDEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG1 6.01L 8.12 12.57 58.32 33.66 37.90 0.5466 0.1598 0.0326 0.9624 77.03 89.08 89.48 8908 89.482 6.43 8.83 12.11 56.39 33.8C 38.34 0.5252 0.1344 0.0285 0.9701 79.59 90.88 91.21 90.88 91.21
3 .LJ .910 11.28 55.77 33.33 38.65 0.5062 0.1024 0.0225 0.9786 83.39 91.7 92.07 91.77 92.074 7.17 10.85 9.69 53.36 33.16 37.28 0. 4992 0.1044 0.0254 0.9808 81.71 89.11 89.52 89.11 89.528.51 13.56 .46 5 1 42 3500 .5000 0.036 0.227 0.9872 83.1 5 82.38 1 3.0a 82.R 84.036 7.01 12.63 9.26 52.13 31.67 35.25 0.4903 0.1046 0.0298 0.9843 78.82 81.14 "I.84 81.14 81.847 6.29 12.16 11.16 49.32 32.98 36.86 0.4730 0.1209 0.0352 0.9810 74.59 79.71 80.48 79.71 80.486 5.22 11.37 11.59 4.63 33,.85 37.18 0.4653 0.1280 00)30 0.979 72.75 80.48 81.23 80.48 81.239 10.Od 16.96 10.68 54.57 3C.17 30.05 0.5085 0.1311 0.0408 0.9799 72.64 69.29 70.48 69.29 70.48LO I.o3 19.88 9.S3 55.61 27.84 34.24 0.5520 0.1570 0.0494 0.9766 69.27 63.93 65.30 63.93 65.3011 14o9 20 1 .1 6.5q~ s 9  4060 586OL 00519 09758 6715 59.52 61.07 59.52 6107

NCOR WCORR T0/TO P0/PD EFF-AD EFF-P T02/TOI P02/POI EFF-AD EFF-P_NLE 7 NL E TJ/LE LNLfI jN [I T STAGE TOT-STG
kPM LB/SEC 1 I7492. ICS.80 1.IC019 1.3286 78.39 79.21 1.1079 0.9796 78.39 162.98
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ROTOR 2

RUN NO 20, SPEED CODE 70, POINT NO 4
SL EPSI-1 EPSI-2 V-I V-2 -1 VM-2 98-1 V8-2 8-1 8-2 -1 M-2 U- U-2 M-1 M-I V'-1 V'-2

OEGRE DEGREE FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC
1 11.701 10.981 472.8 E34.E 471.4 528.9 -35.9 645.8 -4.4 50.5 0.4115 0.7078 584.2 612.8 0.6780 0.4493 779.0 530.0
. 10.957 9.635 48C.8 820.5 479.8 528.1 -31.3 628.0 -3.7 49.8 0.4188 0.6951 600.7 625.6 C.6912 0.4474 793.5 52d.1
3 10.U03 8.372 487.9 800.9 486.9 538.2 -31.3 593.0 -3.7 47.7 0.4252 0.6782 617.8 638.9 0.7C71 0.4575 811.4 540.2
4 6.237 4.823 481.7 116.C 480.5 517.2 -34.0 495.2 -4.1 43.7 0.4193 0.6038 670.6 681.4 0.7425 0.4636 852.9 549.8
5 0.388 0.270 458.4 623.7 456.5 475.5 -41.5 403.6 -5.2 40.3 0.3976 0.5226 743.5 743.0 0.7877 0.4895 908.1 584.2
6 -2.380 -1.922 455.4 586.4 453.9 446.2 -36.6 380.5 -4.6 40.4 0.3946 0.4897 780.6 775.8 0.8100 0.4978 934.8 596.1
7 -3.456 -2.848 469.4 935.5 468.8 438.7 -24.3 372.5 -3.0 40.3 0.4062 0.4800 799.4 792.7 C. 8201 0.5066 947.7 607.4
8 -4.265 -3.650 470.2 514.1 469.7 430.5 -21.5 379.9 -2.6 _941.0.4069 0,478 O,__ 81 28I0*0 . 8327 0.5066 962.1 608.5
9 -6.478 -6.063 466.8 577.5 465.4 445.0 -35.9 368.2 -4.4 39.5 0.4008 0.4762 E15.6 863.6 0.8787 0.5491 1023.4 665.9

10 -7.437 -7.143 452.7 568.8 450.1 446.3 -49.0 352.6 -6.2 38.2 0.3871 0.4669 894.8 882.0 0.8940 0.5684 1045.7 692.4
11 -8.490 -8.449 455.4 5 .3.4 452.2 443.3 -53.4 _ 1.4_-6.7 36.7_0387 0.1521_ 941 00. 0.9089 0.5894 1068.0 721.5

SL NCS Ics NCM DEV TURN PHO48-1 RHCVM _D-FACR"EGA-6 LOS-P PO?/ _TEFF-P3 FF-A 8 _-18 -- 2 VR -1 V13-2 PC/P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 3.22 7.53 16.84 56.26 40.24 49.34 0.5235 0.1674 0.0381 1.4320 88.95 88.39 52.70 -3.56 -620.2 33.1 1.9024
2 2.84 7.29 A3.56 __3.C6 41.0 _j.74 0.53210,.1601 0.0374 1.,4264 88.01. _ 2,84 -0Q8.9 -632.0 2.4 1.9025
3 2.80 7.38 12.39 48.30 41.65 51.21 0.5211 0.1358 0.0324 1.4165 89.99 89.50 53.16 4.86 -649.0 -45.9 1.8950
4 4.01 8.80 10.23 35.97 4C.96 50.09 0.5159 0.1086 0.0263 1.3741 90.43 90.01 55.76 19.79 -704.7 -186.3 1.8295
5 6.35 1C.93 7.29 24.11 38.71 46.360.4962. 0,1043. 0.0241 1.13321 . , O.kC 94.8 1 5-,52 -78501 -339.4 1.75bl
6 6.57 10.91 5.31 19.42 38.52 43.41 0.4949 0.1317 0.0293 1.3051 84.81 84.25 60.94 41.52 -817.2 -395.3 1.7251
7 5.47 9.54 4.48 16.61 39.74 42.62 0.4869 0.1384 0.0305 1.2897 83.27 E2.68 60.34 43.73 -823.7 -420.2 1.7165
8 5.37 9.18 2.60 15.83 39.89 41.73 0.4986 0.1660 0.0368 1.281.6 80.02 79.32 60.75 44.92 -3.97L-430 .L 7.1hL
9 o.0 8.73 0.85 14.92 39.02 42.53 0.4852 0.1840 0.0430 1.2927 77.17 76.35 62.86 47.94 -911.5 -495.5 1.7238

10 7.21 9.39 3.05 14.68 37.45 42.37 0.4756 0.1799 0.0422 1.2969 77.33 76.51 64.41 49.73 -943.8 -529.4 1.7170
11 7.34 .04 6.32 12.88 37.32 41.74 0.4594 0.1733 0.0403 1.2857 76.97 76.1t 64.85 51,98 - 93.3 1-AZ _

01TO.._.e _PC_ _EFF-A _EHfF-W CILA1 O02/0T1 PC2/P1 .EFFF-AD _EE-P-
INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

I I SOFT T 1
1.2204 1.7720 80.50 81.98__ 9,98... 1.015 1. 13 84. 30 -. B51

STATOR 2

RUN NO 20, SPEED CODE 70. POINT NO 4
SL EPSI-1 EPSI-2 V-1 V-2 9%-1 NM-2 Ve-1 VO-2 8-1 8-2 M1 M_-2 PO/PO TOlTO PO/PO T2/

DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TUI
1 8.466 0.665 853.0 633.2 564.6 630.4 639.4 -59.0 48.8 -5.3 0.7248 0.5258 1.8328 1.2285 1.3799 L.122U2 7.273 0.419 838.0 64C.2 560.9 634.3 622.6 -86.6 48.2 -7.8 0.7114 0.5324 1.8446 1.2266 1.3832 1.1207
3 6.174 0.121 811.8 852.6 567.7 647.3 588.6 -82.8 46.2 -7.3 0.6939 0.5443 1.8631 1.2224 1.3925 1.1168
4 3.559 -0.652 732.2 592.1 541.2 587.2 493.2 -80.9 42.4 -7.8 0.6185 0.4942 1.8047 1.2114 1.3553 1.1055
5 0.966 -1.073 639.4 514.8 456.3 507.4 403.2 -86.7 39.1 -9.7 0.5365 0.4276 1.7313 1.2059 1.3147- 1.09646 -0.237 -1.101 602.6 480.1 467.1 472.2 380.8 -86.5 39.1 -10.4 0.5040 0.3979 1.7047 1.2059 1.2911 1.0943
7 -0,932 -1.085 592.0 469.8 459.8 462.0 372.9 -84.8 39.0 -10.4 0.4944 0.3889 1.6964 1,2070 1.2750 1.0905
8-1.726 -1.0C8 591.1 472.2 452.2 464.6 380.7 -84.4 40.1 -10.3 0.4927 0.3904 1.6974 1.2102 1.2732 1.0940
9 -4.255 -1.272 598.3 431.3 470.2 481.4 370.0 -75.9 38.2 -8.9 0.4941 0.3993 1.7020 1.2343 1.2762 1.0994
10 -5.043 -1.295 592.6 484.8 414.8 479.1 354.7 -72.7 36.8 -8.6 0.4874 0.3954 1.6965 1.2434 1.2814 1.1004
11 -5.841 -1.223 582.1 467.5 476.9 464.5 333.8 -53.4 35.1 -6.6 0.4765 0.3797 1.6805 1.2522 1.2677 1L0979

St INCS INC OYV TURN RHOYVM-1 FHONY-70-FAC T?4A-LBOSP _PO JEFF-P IEFF-AP EFF-A IEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POI STATC-ST TOT-INLET TOT-INLET TOT-STG TCT-STG

1 7.86 9.42 13.98 54.15 52.09 62.87 0.4421 0.1236 0.0278 0.9635 76.92 82.60 e4.CO 78.82 79.74
2 8.26 1028 1 555 28 63. .43110.1064 0.02L .6 78.62 84.28 85.56 80.29 a8.is
3 7.05 9.55 11.C0 53.48 53.48 65.33 0.3954 0.0629 0.0146 0.9826 85.46 87.40 88.43 84.76 85.44
4 4.34 8.20 9.98 50.24 51.98 59.37 0.3865 0.0618 0.0152 0.9860 84.43 86.84 87.87 85.81 86.39
, 1.86 7.17 8.10 48.77 48.,05 50.98 0.4024 O.070 0.0200.861 80.15 82.59 3.86 84.16 84.73
6 2.26 8.04 7.35 44.52 45.14 47.22 0.4204 0.0796 0.0216 0.9873 80.24 79.89 81.31 80.14 80.82
7 2.27 8.26 7.28 49.39 44.37 46.10 0.4231 0.0763 0.0210 0.9883 81.05 78.70 80.20 79.24 79.92
a J*il Sall--183 1 5 7 60 iS. 18 79.89 76.6
9 1.92 E.62 8.72 47.17 44.57 46.93 0.4051 0.0828 0.0240 0.9873 77.31 69.98 72.10 72.41 73.32

10 -0.15 6.73 9.66 45.43 44.65 46.28 0.3962 0.0789 0.0231 0.9882 77.99 66.92 69.24 72.87 73.79
11 .1*6 3,94 1.8 41.t3A-42 4.40 9.361_-99-96 0..0218&0 98L747/ 6 3.iL 65.j4 71.71 7262

NCORR WCORR TO/TO P0/PO EFF-AD EFF-P TO2/TOI PO2/POL EFF-AD EFF-PLNLEL_. .ILET.-LALE1_ NN.L_ _I0LLETILET _ _ . TAGE lfIT-STG
RPM LBM/SEC A 1 2
7492. ICS.80 1.2204 1.7448 78.15 79.76 1.1015 0.9847 79.60 214.09
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APPENDIX E

TABLE XXXIII (a) - OVERALL PERFORMANCE AND BLADE-ELEMENT DATA
70% OF DESIGN SPEED

STATOR 1 (* des. ) = +5
°

des. act.

STATOR 2 ( des act) = -50

U. S. CUSTOMARY UNITS

ROTOR 1

RUN NO 21, SPEED CODE 70, POINT NO 4

SL EPSI-1 EPSI-2 V-I V-2 VM-1 VM-2 Ve-1 V@-2 8-1 B-2 M-1 M-2 U-1 U-2 M'-1 M-I V'-1 V-2
DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC

1 16.425 18.089 321.0 698.0 221.0 397.4 0.0 573.8 0.0 55.3 0.2899 0.6204 439.1 508.3 0.4911 0.3580 543.9 402.8

2 13.714 15.567 326.3 672.5 328.3 394.4 0.0 544.7 0.0 54.0 0.2966 0.5962 473.5 532.9 0.5205 0.3499 576.2 394.6

3 11.324 13.254 335.0 647.6 335.0 385.2 0.0 520.6 0.0 53.4 0.3027 0.5727 507.2 557.5 0.5493 0.3422 607.9 386.9

4 5.179 7.262 349.0 601.7 349.0 386.5 0.0 461.1 0.0 50.0 0.3156 0.5296 603.9 631.3 0.6307 0.3717 697.5 422.3

5 -0.750 0.931 353.6 541.7 353.6 349.9 0.0 413.5 0.0 49.8 0.3199 0.4735 724.5 729.7 0.7292 0.4123 806.2 471.6

6 -2.976 -1.715 352.8 533.6 352.8 366.0 0.0 388.3 0.0 46.7 0.3191 0.4661 782.5 778.9 0.7764 0.4675 858.3 535.2

7 -4.374 -2.998 351.7 541.4 351.7 384.0 0.0 381.7 0.0 44.8 0.3181 0.4729 811.1 803.5 0.7996 0.4982 884.1 570.3

8 -6.036 -4.316 349.6 549.7 349.6 392.8 0.0 384.6 0.0 44.4 0.3162 0.4797 839.8 828.1 0.8226 0.5169 909.6 592.4

9-10.64C -8.292 338.6 545.8 338.6 353.2 0.0 416.1 0.0 49.7 0.3060 0.4720 925.2 901.8 0.8905 0.5193 985.2 600.5

10-11.634 -9.512 334.2 541.5 334.2 329.1 0.0 430.1 0.0 52.6 0.3019 0.4665 953.7 926.4 0.9131 0.5131 1010.6 595.5

11-12.105-10.627 330.2 538.0 330.2 310.2 0.0 439.6 0.0 54.7 0.2983 0.4620 982.2 951.0 0.9361 0.5137 1036.2 598.2

5L INCS INCM DEV TURN RHOVM-1 RHOVM-2 D-FAC OMEGA-E LOSS-P P02/ SEFF-P SEFF-A 8'-1 8E-2 V8'-i VeB-2 PC/PO

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOT TOT DEGREE DEGREE FT/SEC FT/SEC INLET

1 7.19 11.80 16.60 62.93 23.55 31.89 0.5112-0.0668 -0.0145 1.3814 103.15 103.33 53.58 -9.35 -439.1 65.5 1.3814

2 7.17 11.46 17.90 56.69 24.04 31.94 0.5489-0.0396 -0.0091 1.3748 102.08 102.20 54.99 -1.71 -473.5 11.8 1.3748

3 7.30 11.40 16.99 50.85 24.48 31.41 0.5817-0.0024 -0.0006 1.3664 100.12 100.16 56.30 5.45 -507.2 -36.9 1.3664

4 8.33 11.80 14.05 36.10 25.41 32.04 0.5781 0.0238 0.0058 1.3591 98.13 98.07 59.83 23.73 -603.9 -170.2 1.3591

5 9.46 12.14 11.82 21.88 25.71 29.23 0.5727 0.1083 0.0241 1.3370 89.76 89.36 63.98 42.09 -724.5 -316.2 1.3370

6 9.82 12.10 9.53 18.88 25.65 30.76 0.5214 0.0907 0.0196 1.3413 90.56 90.19 65.76 46.87 -782.5 -390.6 1.3413

7 10.02 12.12 7.38 18.91 25.58 32.38 0.4967 0.0779 0.0170 1.3512 91.60 91.26 66.60 47.69 -811.1 -421.7 1.3512

8 10.25 12.20 5.62 18.98 25.44 33.12 0.4907 0.0876 0.0193 1.3600 90.38 89.98 67.46 48.48 -839.8 -443.5 1.3600

9 10.98 12.40 7.18 16.05 24.72 29.39 0.5414 0.2061 0.0430 1.3598 77.28 76.31 70.03 53.98 -925.2 -485.7 1.3598

10 11.12 12.41 9.44 14.36 24.43 27.23 0.5646 0.2500 0.0500 1.3580 72.71 71.54 70.80 56.44 -953.7 -496.4 1.3580

11 11.13 12.28 12.35 12.77 24.16 25.58 0.5781 0.2813 0.0539 1.3579 69.41 68.10 71.46 58.69 -982.2 -511.4 1.3579

TO/TO PO/PO EFF-AD EFF-P WCI/Al TO2/T01 PO2/P01 EFF-AD EFF-P

INLET INLET INLET INLET LBM/SEC ROTOR ROTOR

% % SOFT 7 2

1.1040 1.3565 87.53 88.03 24.14 1.1040 1.3565 87.53 88.03

STATOR 1

RUN NO 21, SPEED CODE 70, POINT NO 4

SL EPSI-i EPSI-2 V-1 V-2 VM-i VM-2 ve-1 V9-2 8-1 8-2 M-1 M-2 PO/PO TO/TO PO/PO TO2/

DEGREE DEGREE FT/SEC FT/SIC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE INLET INLET STAGE TO1

1 18.286 14.956 69E.8 444.1 415.7 442.5 561.7 -37.5 53.7 -4.e 0.6211 0.3860 1.3292 1.0937 1.3292 1.0937

2 16.070 13.249 675.6 447.8 412.5 446.6 535.0 -33.1 52.5 -4.2 0.5992 0.3894 1.3347 1.0932 1.3347 1.0932

3 13.931 11.580 652.6 450.9 403.6 449.6 512.9 -33.6 51.9 -4.2 0.5774 0.3922 1.3390 1.0932 1.3390 1.0932

4 E.364 6.932 610.1 437.1 403.6 436.0 457.4 -30.9 48.6 -4.0 0.5374 0.3798 1.3331 1.0934 1.3331 1.0934

5 2.236 1.412 552.0 414.7 366.4 412.6 412.8 -42.2 48.4 -5.8 0.4829 0.3592 1.3198 1.0969 1.3198 1.0969

0 -0.392 -0.985 544.2 412.5 380.9 410.5 388.7 -40.6 45.6 -5.6 0.4758 0.3572 1.3186 1.0971 1.3186 1.0971

7 -1.370 -1.957 552.0 419.8 398.0 418.6 382.5 -32.0 43.9 -4.4 0.4826 0.3635 1.3231 1.0982 1.3231 1.0982

6 -2.201 -2.813 560.3 428.6 406.3 427.7 285.7 -27.9 43.5 -3.7 0.4893 0.3708 1.3288 1.1014 1.3288 1.1014

9 -4.984 -5.482 557.1 421.6 367.9 419.9 418.3 -38.2 48.7 -5.2 0.4822 0.3617 1.3281 1.1189 1.3281 1.1189

10 -6.263 -6.572 553.0 411.8 344.3 409.6 432.8 -42.8 51.5 -6.0 0.4769 0.3518 1.3237 1.1265 1.3237 1.1265

11 -7.726 -7.818 549.8 403.1 325.6 399.6 443.C -52.8 53.8 -7.5 0.4726 0.3430 1.3199 1.1342 1.3199 1.1342

SL INCS INCM DEV TURN RHOVM-I RHOVM-2 D-FAC OMEGA-B LOSS-P P02/ 2EFF-P TEFF-A EFF-P EFF-A YEFF-P

DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STATC-ST TOT-INLET TOT-INLET TOT-STG TOT-STG

1 6.15 8.26 12.53 58.50 33.34 38.21 0.5341 0.1652 0.0337 0.9620 75.52 90.48 90.83 90.48 90.83

2 6.67 9.08 12.02 56.72 33.36 38.70 0.5112 0.1365 0.0289 0.9704 78.50 92.32 92.60 92.32 92.60

3 7.37 10.15 11.15 56.14 32.82 39.05 0.4898 0.0997 0.0219 0.9797 83.04 93.41 93.65 93.41 93.65

4 6.57 10.29 10.23 52.62 33.33 37.86 0.4767 0.1078 0.0263 0.9807 79.99 91.68 91.98 91.68 91.98

5 7.89 12.93 8.47 54.23 30.47 35.62 0.4734 0.0868 0.0236 0.9872 81.64 85.22 85.76 85.22 85.76

6 5.55 11.17 8.71 51.22 31.88 35.43 0.4673 0.1156 0.0329 0.9834 74.84 84.78 85.33 84.78 85.33

7 4.07 9.95 10.02 48.24 33.41 36.13 0.4573 0.1361 0.0396 0.9800 69.96 84.85 85.41 84.85 85.41

8 3.92 10.06 10.70 47.25 34.11 36.87 0.4533 0.1503 0.0445 0.9773 66.52 83.56 84.17 83.56 84.17

9 9.07 15.95 10.34 53.90 30.48 35.73 0.4986 0.1605 0.0499 0.9763 65.37 71.12 72.22 71.12 72.22

10 11.60 18.65 10.79 57.53 28.36 34.62 0.5279 0.1746 0.0550 0.9748 63.69 66.00 67.29 66.00 67.29

11 13.15 20.30 10.76 61.33 26.72 33.55 0.5585 0.1967 0.0625 0.9721 60.40 61.54 62.98 61.54 62.98

NCORR WCORR TO/TO PO/PO EFF-AD EFF-P T02/TO1 PO2/PO1 EFF-AD EFF-P

INLET INLET INLET INLET INLET INLET STAGE TOT-STG

RPM LBM/SEC %

7471. 106.30 1.1040 1.3272 81.01 81.72 1.1040 0.9784 81.01 167.84
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