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PERFORMANCE OF A LOW-PRESSURE FAN STAGE WITH REVERSE FLOW
by Royce D. Moore, George W. Lewis, Jr., and Edward R. Tysl

Lewis Research Center

SUMMARY

The reverse-flow aerodynamic performance of a 51-centimeter-diameter fan stage
is presented. The stage was designed for a pressure ratio of 1.2 at a tip speed of 213
meters per second and a flow of 31.2 kilograms per second. The stage was tested with
the variable -pitch rotor blades set through feather at -750, —800, and -85° from design
setting angle. Of the three tested, the stage with the rotor blades set at -75° exhibited
the highest pressure ratio and highest flow. This configuration produced approximately
66 percent of the design forward thrust. For all three configurations, there was little or
no flow in the inner third of the exit passage due to the rotor blade being almost perpen-
dicular to the axial direction in the hub region.

INTRODUCTION

The National Aeronautics and Space Administration in a coordinated effort with in-
dustry is investigating powered lift engines for short haul commercial aircraft applica-
tion. These aircraft must be dependable, economical, have low noise generation for
urban application, and perform efficiently under varied operating conditions. The air-
craft engines must be capable of efficient operation at takeoff, cruise, and approach and
" must also provide thrust reversal power on landing.

In support of this program, the Lewis Research Center is investigating a number of
fan stages for powered lift engine application (refs. 1to 7). One of these fan stages was
designed and fabricated by the Hamilton-Standard Division of United Technologies Cor -
poration under contract to NASA Lewis Research Center. The low-tip-speed, low-
pressure-ratio stage was built with variable-pitch rotor blades which could be turned
(through feather) past the axial direction for reverse thrust application. This fan stage,
designated stage 55, has been tested with the rotor blades set at three different forward
flow angles and the results reported in references 1 to 4.



This report presents the performance of the stage operating with reverse flow.
Data were obtained at three different rotor blade angle settings: design -750, -809, and
-85°. Performance was obtained over a range of flows at speeds from 50 to 100 percent
of design speed. These tests were conducted in the Lewis single-stage test facility.
With reverse flow operation, the stator blades act like inlet guide vanes and introduce
swirl to the rotor. Radial surveys of the flow conditions were made upstream of the

stator, between stator and rotor, and downstream of the rotor.

APPARATUS AND PROCEDURE
Test Stage

The basic test stage is the same one used in references 1 to 4. Briefly the stage
was designed for a pressure ratio of 1.2 at a tip speed of 213 meters per second and a
weight flow of 31. 2 kilograms per second. Photographs of rotor 55 and stator 55 are
shown in figure 1. The rotor blade tips were contoured so that the blades could be turned
past the axial direction while maintaining a minimum tip clearance of 0. 06 centimeter at
the blade stacking line. As shown in the flow path diagram (fig. 2), the stators in re-
verse flow operation become inlet guide vanes which turn the flow opposite the direction -
of rotation,

In this report, the configuration with the rotor blades turned to design -75° has been
designated stage 55R3; the configuration with design -80°, stage 55R; and the configura-
tion with design -85°, stage 55R2.

Test Facility

A schematic diagram of the Lewis single-stage compressor test facility is shown in
figure 3. The drive system consists of a 2238 -kilowatt electric motor with a variable
frequency power supply. The motor is coupled to a 5.52-to-1 gear -ratio speed increaser
gearbox that in turn drives the test rotor. Air enters the test facility at the inlet located
on the roof of the building. The air passes through the thin-plate orifice plate, through
the butterfly throttle valve, and into the plenum chamber. Next, the air is accelerated
to the test stage and flows through a throttle valve into a double exit collector; it is then
exhausted into one of the two laboratory exhauster systems.

To obtain the reverse flow through the test stage, the Lewis single-stage test facility
(fig. 3) was modified. The 90° elbows were removed from both sides of the cylindrical
collector and replaced by a screen (fig. 4). Air was drawn from the room and into the
collector. The air then passed through the test section, into the plenum, and was
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exhausted through the inlet throttle valves and orifice piping system on the roof. Flow
was varied by controlling the inlet throttle valves. The collector throttle valve was wide
open for all tests.

Instrumentation

Radial surveys of the flow were made at three axial stations (fig. 2). At each of the
measuring stations, two combination probes and two wedge probes were used (fig. 5).
The total pressure, total temperature, and flow angle were measured by the combination
probe (fig. 5(a)) and the static pressure was determined from the 8° C -shaped wedge
probe (fig. 5(b)). Each probe was positioned with a null-balancing, stream-directional
sensitive control system that automatically alined the probes to the direction of flow.
The thermocouple material was Chromel-constantan. Inner and outer wall static-
pressure taps were located at the same axial station as the survey probes. The circum-
ferential locations of both types of survey probes along with the static taps are shown in
figure 6.

An electronic speed counter, in conjunction with a magnetic pickup, was used to
measure rotative speed.

The estimated errors of the data based on inherent accuracies of the instrumentation
and recording system are as follows:

Weight flow, KZ/SEC . . . . . . v v i e e e e e e e e e e e e e e e e e e e +0.3
Rotative speed . . . . . . . . . it s e e e e e e e e e e e e e e e e e e e e +30
Flowangle, deg . . . . . . . . . i i i i it e e e e e e e e e e e e e e e e e e e 1
Temperature, K. . . . . . . . . . 0 . 0 i i i e e e e e e e e e e e e e 10. 6
Total pressure, N/cm2

Station1and 2 . . . . . . . .. e e e e e e e e e e e e e e e 0.04

Station 3 . . . . L L L e e e e e e e e e e e e e e e e e e e e 0.10
Static pressure, N/cm2

Station 1 and 2 . . . . . .. L e e e e e e e e e e e e e e e e 0.04

Station 3 . . . . . L L e e e e e e e e e e e e e e e e e e e e 0.07

Test Procedure

Survey data were taken at speeds from 50 to 100 percent of design speed. The data
at each speed from 70 to 100 percent were obtained over a range of weight flows from
maximum flow to the stall condition. Data was obtained for maximum flow only at 50 and
60 percent speeds. The maximum flow was limited by system losses. Data were



recorded at nine radial positions for each operating condition. The radial positions se-
lected were the same as those used for forward flow operation. Values of pressure,
temperature, and flow ahgle were recorded at each radial position.

Calculation Procedure

At each radial position and each measuring station, the values of total pressure,
total temperature, static pressure, and flow angle were mass averaged to obtain the
values presented in this report. Because of the physical construction of the wedge probe,
it was not possible to obtain static pressure measurements at radial positions 1 and 2.
The static pressures presented at radial positions 1 and 2 are based on a linear inter -
polation between radial position 3 and the outer wall,

The total pressure and total temperature at stations 1 and 3 were integrated to de-
termine the stage total pressure ratio, stage total temperature ratio, and stage adiabatic
efficiency shown in tables I to III. The weight flows are based on the orifice
measurements, _

The sea-level static thrust is composed of both the momentum thrust and the pres-
sure thrust. The momentum thrust is a product of the flow rate and the outlet velocity.
The pressure thrust consists of a product of the outlet area and the difference between
the outlet static pressure and inlet total pressure.

RESULTS AND DISCUSSION

The results from this investigation are presented in two sections. The overall per-
formance of the stage with reverse flow is presented first for the three different rotor
blade setting angles. Then some typical radial distribution of pressure, temperature,
and flow angle are presented. All of the data are presented in tabular form in tables I
to II.

Overall Performance

The overall stage pressure ratio is presented in figure 7 as a function of weight flow
for the three configurations. Data are presented for speeds from 50 to 100 percent of
design speed. Of the three tested, stage 55R3 (design -75%) exhibits both the high pres-
sure ratio and highest weight flow.



At the maximum flow condition, stage 55R3 has a pressure ratio of 1.197 at a weight
flow of 18.9 kilograms per second. Stage 55R2 (design -85%) has the lowest maximum
flow and lowest pressure ratio: 14.4 kilograms per second and 1. 146, respectively.

One purpose of the variable -pitch rotor blades was to provide the required reverse
thrust upon landing. The effect of rotor blade setting angle on the maximum reverse
thrust calculated from the aerodynamic measurements is as follows:

Setting angle | Stage | Sea-level static
thrust,
N
Design 55 5500
Design -75° | 55R3 -3650
Design -80° | 55R -3150
Design -85° | 55R2 -2800

For all three setting angles, the reverse thrust was at least half the design forward
thrust. Stage 55R3 (design -75°) produced a reverse thrust that was 66 percent of the
design value,

Radial Distributions

" Values of total pressure, static pressure, total temperature, and flow angle obtained
in the radial surveys at stations 1, 2, and 3 are listed in tables I to III for all tested con-
ditions. Typical radial distributions of pressure and flow angle are present in figures 8
and 9 for design speed.

The effects of flow on the radial distribution of flow angle and total and static pres-
sure at the rotor discharge (station 3) for stage 55R3 (design -7 5%) are presented in fig-
ure 8. (Similar effects were noted with the other two stages.) The measured inlet total
pressure was relatively constant from the outer to inner wall, At the rotor exit (sta-
tion 3), the total pressure and flow angle increases at every radii with decreasing flow.
Over the inner third of the passage the static and total pressures are approximately equal
indicating very low throughflow velocity in this region. This trend was expected because
the blade chord in the hub region is almost perpendicular to the axial direction.

The effect of the rotor setting angle -on the radial distributions of flow angle and total
and static pressure at the rotor exit (station 3) for the maximum flow conditions at design
speed is presented in figure 9. As the blade is set to more negative angles, pressure



and maximum flow decreases; also the low or zero flow region moves further out from
the inner wall, The flow angles in the low flow region vary almost randomly radially
and between configurations. As a result of the low velocity, there was insufficient flow
across the measuring probe to get a true balance of the probe and thus a good angle
measurement,

SUMMARY OF RESULTS

This report presents the reverse flow performance of a 51-centimeter-diameter fan
stage. The stage was designed for a pressure ratio of 1.2 at a tip speed of 213 meters
per second and a weight flow of 31.2 Kkilograms per second. The stage was tested with
the rotor blades set (through feather) at -750, -800, and -85° from design setting angle.
Radial surveys of pressure, temperature, and flow angle were recorded over the stable
operating flow range for speeds of 50 to 100 percent of design speed. The aerodynamic
measurements were used to calculate the sea-level static thrust. The following prin-
cipal results were obtained:

1. The stage with the rotor blades set at -75° exhibits the highest pressure ratio and
highest weight flow of the three tested. This configuration produced approximately 66 ~
percent of the design forward sea-level static thrust.

2. Because of the rotor blade being almost perpendicular to the axial direction in the
hub, there was little or no flow in the inner third of the exit passage for all three setting
angles. As the blade was set to more negative angles, the no flow region moves further
out from the inner wall.

3. For all three setting angles, the rotor outlet pressure and flow angle increaséd
with decreasing flow.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, November 7, 1975,
505-04.



APPENDIX - DEFINITIONS AND UNITS USED IN TABLES

ABS BETAZ absolute flow angle, deg
RP radial position
RADIUS radius, cm

STATIC PRESS static pressure, N/cm>
TOTAL PRESS total pressure, N/cm?
TOTAL TEMP  total temperature, K

WEIGHT FLOW flow at orifice, kg/sec
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TABLE 1. - PERFORMANCE FOR STAGE 55R-55R

(a) Reading number 2117

STAGE TOTAL PRESSURE RATIO 1,940
STAGE TOTAL TENPERATURE RATIO 101

STAGE ADIABATIC EFF [CIENCY 0.820
WEIGHT FLOA - 8.8
ROTATIVE SPEED 4009.6
PERCENT DESIGN SPEED 50.0
©o STATION | O

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BzTA

{25,278 10,12 9.99 238,74 -2.58
2 24.646 10,15 10,00 288.8! -3.22
3 024,056 10,14 9,95 288.64 -3.96
4 22,192 10,15 9,99 268.25 -5.89
5 19,776 10,13  9.98 237,62 -8.87
6 17,386 10.10 9.97 287.71 -12.80
7 15,568 10,11 9.97 287.99 -12.25
8 14,938 10.16 9,97 287.7 0.16
9 14,205 10.12  9.97 288,14 ~-10,41
Coe STATION 2 v
RP RADIUS TOTAL STATIC TOTAL  4BS
PRESS PRESS  TEMP  BZTA
1 24,491 10,15 9,97 288,57 19,43
2 25.818 10.16  9.98 288.84 17.84 -
3 25.454 10, 9.97 2£8.57 18.15 .
4 21,387 10.16 9.68 288.29 18.63
5 18,6356 10.16  9.99 283.12 17.84
& !5.283 10.15  10.00 268.02 21.59
T O13.810  10.16  10.00 283.1!  28.28
8 13.119 10.16  10.00 287.28 30.2
9 12.428 10.15  10.00 288.28 35.57
‘o STATION 3 s
RP RADIUS TOTAL STATIC TOTAL 43S

PRESS  PRESS TENP BETAZ
24,732 10.66 10.18 263.48 22.17
24,023 10.67 10.16 263.20 21.97
23.312  10.68 10.19 292.58 AR
21.145  10.55 10.16 291.69 20.24
18.260 10.28 10.16 290.60 14,15
15.464 10.17 10.16 290.68 14.72
13.467 10.16 10.17 261.36  AT.34
12.781 10,16 10.16 290.7 14,92
12.225 10.16 10.17 261.72 15.98

OO0 & —
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TABLE I. - Continued.

(d) Reading number 2120

STAGE TOTAL PRESSURE RATIO

TAGE TOTAL

CAPERATURT RATIO

STAGE ADIASATIC EFFICIENCY

RZIGHT FLOW

ROTATIVE SPRED
PZRCENT DESIGN SPEED

RP  RADIUS

25.278
24.6%6
24,056
22,162
16,776
17,3586
15,568
14,958
14,295

OO ~30 U N

L 4
[
]

0
R
ar
3~
<
v

IR TR Lt
Gr ~§ fv G2 -

O €82 §n OO In

WO 3010 Iy -~

RADIUS

X
v

24,732
24,025
23.312
21.145
18.260
15,464
13.467
12,761
12.225

WA -JOU AN -

STAT{ON !
TOTAL  STATIC
PRESS  PRESS

10,13 6.8¢
10.16 8,62
10,17 9.9¢
10,15 ¢.88

.1t 9.89
10.10 9,87

10.99 9,84
10,12 6,25
10.12 9.85

STATICN 2

TOTLL TATIC
PRENS  PRESS
10,19
1.2
15,22 0.63
15,21 9,34
15.22 9. 65
15,19 9. ¢t
12.18 9, a1
15.19 §:43
10.19 9,93
STATICN 3

TOTAL  STATIC
PRESS  PRESS

11.25 16.29
11.28 1¢.50
11.28 10.32
11.¢3 10.22
10.48 10.25
16.25 10.24
10.28 10.26
10.26 10.25
10.26 10.26

295.70
282.50
253.37
264,32
254,14
294,22

-4 -
w

P o 1

< O 0) 6Y -4 QU (] x=
o
<

RS R SSN 0N
B O

(82

-~



TABLE 1. - Continued.

(¢) Reading number 2119

STAGE TOTAL PRESSURE RATIO

STAGE TOTAL TEWPERATURE RATIO

STAGE ADIABATIC EFFICIENCY

WEIGHT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

RP

OO0 -JON U Y —

o]
OO 40 ~Uity ~—~ R

o)
o

OW-JPNA BN —

RAD [US

25.278
24,646
24,036
22,192
19,776
17,386
15,568
14,938
14,295

RAD [US

24,49
23.818
23,454
21,387
18,636
15,883
13,810
13.119
12.428

RADIUS

24.732
24,023
23.312
21.145
18.260
15,464
13,467
12,781
12,225

STATION |
TOTAL  STATIC
PRESS  PRESS
10,12 9.58
10,15 9.88
10.16 9.€2
10.16 9.87
10.14 5.87
10.10°  9.85
10,11 9.85
10,12 9.84
10.10 9.81

STATION 2
TOTAL  STATIC
PRESS  PRESS
10,18 9.82
10.19 9.23
10,15 9.93%
10.20 9.83
10. 21 6.87
10,17 9.89
10.19 9.92
10.20 9.9!
10.16 9.90

STATION 3
TOTAL  STATIC
PRESS  PRESS
11,22 10.25
11.25  10.27
11.26  10.28
11,01 10.25
10.45  10.22
10.21 - 10.21
10.22  10.22
10.24  10.23
10.22  10.2!

TGTAL
TEWP

238,

23¢.
falind K]
288, ¢
.~ W]
25%,

IR

Ol

87l

-

Zol,
2387,
288,

92

S )

Tulw

TEMP

el
(vle]

Lo Sode

LCO,
258,

~n

TG,

288,

Ao

258,
283.
238,
288.

R

1 B T

&

o 5. .
C

H
30
4

-

44
55

TOTAL
TEMP

268,
297.
2%6.
295.
292.
293.
263,
293.
294,

(5
€3
€5
29

09 -

87
99
09

-
[

(oA}

. e (Y .
- fa) i\ O - U

— -
oo

|
$.C> -8 B I 7T )
'3 € O O3 PN

]
]

>
[*2]

.Y

Wity —
O W@ 0 Y ¢ O
| N N Y

O UL 00 I~ Ui

!
1

20.

ABS
BETAZ
21.00
22.35
22.00
21.65
12.12
19.24
45.61
35.8¢0
35.98

11
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(b) Reading number 2118

TABLE I.

STAGE TOTAL PRISSURE RATIO
L TENPERATURE RATIO

STAGE TOTA
STAGE ADIAE
WEIGHT FLO
ROTATIVE S
PERCENT D

0
u
Pl
x-

ivsS

125,278
z 24,648
T 24,056
£ 22,192
5 11,77
& 17,355
7 15,868
§ 14,953
9 14.295

. A4 i

P
u
P
-
o
<
w)

1 24,49
2 25.8'3
5 23,484
& 21,537
5 18,838
5 15,283
To13.8'8
8 13.119
9 12.228

8]

U

A
e

ADIUS

24.732
24.025
25.312

e e
‘_l..»

18.200
15,464
13.467
12.7814
12.225

WO -JOrUl N N~

EATIC EFF
W
PLED

FICIENCY

tSIGN SPZED

STATION !

ToTAL
PReSS
10,13
10,13
15
12,15
IRRRIC]
$U.0
1o
10,1
10,12

<

-
—

<4

. (48]
T B
SIGI W OGP N -

[P L)
.

— e~ s

O ODOC» O > €22 Cv €2 €3 5 Oy
. 3 - .

—_ . e e . e

o 4

STATIC
PRESS

9.55
9.64
i~ a4
3,04
§.84
§,C4
[s Sl
0,42
2.62
§.9!
§.91

pa)
I
u
Y (g e
()

,.

.

W WIS ¢ () O U 1Dy
i

~ Oy

ERL N o]

. e
Y

-
i

WO O O L DD s D[

STATION 3

TOTAL
PRESS
10.92
10.64
19.94
15.76
10.30
10.19
10.1

10.16
10.19

STATIC

PRTSS

R
Tv.Z

~

10.2:
10.2:
18.22
10.19
16.18
1¢.19
10.19
10.20

22
>
)

- Continued.

Jcu

Pt

237.¢
Luos S
2T G
Q-x."uv"“
e oA
257.6¢
Ay
'V‘-’\i—

-
{." s
- -
o o
e o
> i
- ¥
. -
Pl .

PR e

PR Dy R

QN

G CYC G
CICDC ¢ G
. .

B0 DO B Do

rt

L
[RYE Y
TN
[
260,47
255.2¢
264,75
283.5:¢
281,85
29i.65
292.48
252.354
262.54

C) >
Ol B (0 G

.= .
O M) O) - DO

F 2
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TABLE 1. - Continued.

(e) Reading number 2121

STAGE TOTAL PRZSSURE RAT!IO P10
STAGE TEFPERATURT RATIO $.931
STAGE A .'QATIC EFFICIENCY ¢.909
AETGHT F 04 9.7
ROTATIVE SPELD 56535.0
PERCENT DESIGN SPEED 70.2
o STATION ! e

RP RADIUS TOTAL  STATIC TOTAL 43S
PRESS PRESS  TEWP  BETAZ

25,278 10.13 6,00 263.46 -2.97
2 24,626 10,14 §,00 238,36 -3.50
5 24,058 10.14 9,50 202.2¢ -4,
4 22,102 10,16 9.55 288,00 -7.09
5 19,776 10.13  9.00 2:5.1% -10.39
6 17,383 10.10 0,65 237.82 -15.20
7 15,568 10,11 0,08 207,92 -12.53
8 14,933 10,12 9,95 288,33 -16.%5
9 14,295 10.12  9.94 2623.43  -9.35

¢ & & STAT!ON 2 - s 3 @

RP RADIUS  TOTAL  STATIC  TCTAL 435

PRESS  PRESS SETAZ
128,890 10,19 ©.6% 18,97
2 25.218  10.16  §.55 17,65
325,454 (0. 9.9 17.57
421,337 10,20 9.%% 15,22
5 13,635 10.2! 597 17,25
51 15,535 13.18  §.29 22.63
TO1S.215 10,20 1G.0! 50,56
g 135,119 10.17 13,01 54,75
9 12.428 10.18  10.01 36.59
ce STATION 3 s
RP RADIUS  TOTAL  STATIC TOTAL i35
PRESS PRESS ~ TEWP  GETAZ
24,752 11,43 10.50 330.16  35.50

12.781  10.40  10.47 255.40 33.53
12.225  10.48 . 10.47 255.65 . 40.50

1

2 24.025  11.38  10.58 200.13  34.32
3 23,312 11.35  10.57 267.77 31.04
4 21,145 11.15 10.52 295.94 30,12
5 18.260 10.70  10.48 204.42  32.71
& 15.464 10.48 . 10.45 204.73  20.99
7 13.487  10.49 10,47 265.24  33.69
8

9
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TABLE 1. - Continued,

(f) Reading number 2122

STAGE TOTAL PRISSURT RATIO
STAGE TOTAL TEMPERATURE RATIO
STAGE ADIAEATIC EFFICIENCY

W 16RT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

co STATION |
RP RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS  TENP

1 25.278 10,11 G6.60 282.38
2 24.646 10.15 G.81 228,44
3 24,038 10.18 9,95 Zzit.e4d
4 22,162 10.15 9,60 283,24
518,776 10.12 8,29 287.68
s 17,358 10,11 §.89 287.&¢
T 15.588 10.09 9,37 237,68
8 14.63g 10.13 9,88 287.3%
9 14,295 10,11 9.8c 258.24

R STATION 2

RP RADIUS TOTAL STAT!IC TOTAL

PRESS PRLSS TouP

1 245,468 10.18 0,35 283,44
2 25.318 19.2¢ 9,856 283.38
3 23,454 10.25 9,58 288.54
4 21,387 10.20 .60 288.30
5 15.833 10.20 9,82 33.28
6 15.&83 10,19 §6,.95 28£.08
T 13811 = 9.9 268.64
s 1288 L 38 8.8

.G 12.428 10.17 9.93 268.73

¢ e STATION 3

RP RADIUS TOTAL STATIC J0TAL

PRCSS PRESS TEMP

1 24.732 11.29 10.36 263.862
2 24.023 11.30 10.37 297.86
3 23.512 11.30 10.38 267.13%
4 21.145 11.06 10.33 255.67
5 18.260 10.52 10.26 293.12
6 15.4€4 10.350 10.28 263.46
7 13,467 10.32 10.30 294.46
8 12.78% 10.32 10.30 254.5¢
9 12.225 10.30 10.29 264.67



TABLE I, - Continued,

(g) Reading number 2123

STAGE TOTAL PRISSURE RATIO
STAGE TOTAL TEWPLRATURE RATIO
STAGT ADIABATIC EFFICIENCY
HZIGHT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

L STATICN 1!
RP RADIUS  TOTA STATIC  TOTAL
PRESS  PRESS TZiP

125,278 10,14 9.65 238,82
2 24,046 10,14 £.65 228.%55
5 24,058 10.16 9.65 258,48
4 22,192  10.16 8.95 Zzig.{b
5 19,776 10.12 9.8 2:27.¢%
6 17,388 10.09 9,02 27,8t
T 15,368 10,1 8.82 247,79
8 14,933 10,1 9.9) 283.(02
9 14,295 10.12 9.92 288.38
tr STATION 2

ar
LY

RP RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS ToMP

Co2«<.4at 10,21 9.91 232,35
2 23.8'8 10.19 9.91 263,46
3 25.454 10,22 9.65 288,36
4 21,337 10.22 9.%2 288.18
5 1€.836 10.19 | 9,93 Zz32.15
6 15.863 1.7 9.65 288.3¢
T 13,810 10,20 9.98 2&2.28
g 13.119 10.19 9.96 288.52
g9 12.428 10.19 9.99 238.50

¢ 0 STATION 3

RP RADIUS TOTAL  STATIC  TOTAL

PRESS  PRESS TEMP

1 24,732 11.37 10.50 299.48
2 24,023 11,36 10.51 298.77
3 25.312 1.3 10.51 297.84
4 21,145 11,12 10.45 296.00
5 18.260 10.64 10.41 293.38
6 15.464 10.41 10.41 294,12
7 13.467 10.45 10.42 295.24
g8 12.781  10.43 10.40 295.27
9 12.225 10.43 10.42 295.18

BETAZ
19,34
16.82
17.98
15.75
16.94
20.49
33.49
33.20
36.6

ABS
BETAZ
30.56
30.10
28.05
27.47
25.99
35.86
20.68
21.12
32.87

15
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TABLE I, -~ Continued,

(h) Reading number 2124

STAGE TOTAL PRTSSURZ RATIO
STAGE TOTAL TEVMPEZRATURT RATIQ
STAGE ADIABATIC EFFICIENCY
VFEIGHT FLOK

ROTATIVE SPEED

PERCENT DESIGN SPEED

¢ STATION !
RP RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS TEHP

125,278 10,13 9.83 238.70
2 24,646 10,17 9.82 2C&.57
3 24,036 10.18 9.82 Z&t.&64
4 22,192 10,15 9,82 228.2%
5 16776 10,140 .79 z87.8¢
6 17,386 10.07 9.76 287.89
7 15,563 10,08 6.75 2€7.57
8 14,938 10,10 8.74 287.85
9 14,295 10,12 9.75 288,12
e STATION 2
RP RADIUS  TQTAL  STATIC  TOTAL
PRESS  PRESS TEWP
24,40 1g.22 9.75 288.7¢
2 25.8'8 10.22 9.75 282,85
5 23.454 10,23 9.75 288.53
421,387 10,25 9.76 288.34
5 18.836 10.23 9.79 zgg.24
6 15.883 10.20 9.82 2g8.1¢0
Toi5.810 10,2 9.84 232,02
g 15,119 10.19 9.85 288.28
9 12.428 10.20 9.86 2B8.43
¢ o STATION 3
RP RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS TEMP
1 24,752 11,61 10.26 301,11
2 24.025 11,63 10.32 300.3€
3 25.312 11.85 10.34 285.87
4 21,145 11,32 10.31 297.6¢
5 18.260 10.55 10.25 264.05
6 15.464 10.25 10.24 294.43
7 13,467 10.28 10.25 2£5.653
8 12.781 10.28 10.26 285.93
g9 12.225 10.26 10.26 296.02

-

6

¥
l’\b

BT

BET
21,
21,
q.
21.
2.
20.
32.
45,

-= 000 — Q! 2~
o uimwitN

AT

o

[og
-

21
20



TABLE I, - Continued,

- (1) Reading number 2125

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEMPERATURE RATIO
STAGE ADIABATIC EFFICIENCY
KEIGHT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

v oo STATION 1
RP RADIUS TOTAL  STATIC  TOTAL

PRESS  PRESS TEMP
1 25,278 10,12 §.85 2ge.5!
2 24,646 10,14 9.6% 288.57
3 24,036 10.16 9.66 28.48
4 22,192 10,17 0,6 283.18
5 19,776 10,11 9.66 257,89
6 17.386 10,11 9.95 287.9¢
7 15,58 10.10 9.82 288.00
8 14,958 10,11 8.9 238,14
g 14,285 10,12 9.92 288.14
¢ STATION 2
RP RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS TEMP
124,491 10,20 9.9! 288.54
2 25.8!8 10.20 9.8t 288,55
5 23,454 10,22 9.92 z£82.4!
4 21,387 10.23 9.92 288.29
5 18.636 10.2¢ 9.93 237.98
6 15.883 10.19 9.97 283.13
7 13,810 10,19 9.58 288.67
8- 13.119 10.18 9.98 283.79
9 12.428 10.19 10.01 288.41
o s STATION 3
RP RADIUS TOTAL  STATIC  TOTAL
-PRESS  PRESS TEMP
1 24,732 11.88 10.75 304.76
2 24.025 11.81 10.74 303.25
3 23.312 11,75 10.73 301.11
4 21,145 11.47 10.66 298.45
5 18.260 10.86 10.60 296.78
6 15.464 10.63 10.60 297.14
7 13,467 10.55 10.60 297.61
g8 12.781 10.55 10.60 297.57
9 12,225 10.56 10.61 297.32

¢ 3 8

BETAZ
38.453
36.14
32.21
31.97
36.25
19.65
21.45
20.39
26.21

17
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TABLE 1. - Continued,

(j) Reading number 2126

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEMPERATURE RATIO
STAGE ADIABATIC EFFICIENCY

WEIGHT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

s & &

RP RADIUS

25.278
24,646
24.036
22.192
19.776
17.386
15,568
14,938
14,295

OO -dOU &Ity —

RAD lUS

24,491
23.818
23.454
21.387
18.636
15.883
13.810
13.119
12.428

o]
©Om gt hUih—~ U

[ 4
L d

RAD [US

.o}
o

24.752
24,023
23.312
21.145
18.260
15.464
13.467
12.781
12.225

OOV BN —

STATION 1
TOTAL  STATIC
PRESS  PRESS
10.11 9.90
10,17 9,92
10,17 9.81
10,16 9.9!
10.10 9.88
10.12 9,87
10.08 9,84
10.12 9.85
10. 11 9.85

STATION 2
TOTAL  STATIC
PRESS  PRESS
10.20 9.84
10.24 9.87
10.22 9.88
10.24 9.86
10.2¢ 9.87
10.20 9.90
10,17 9.91
10.19 9.93

10.19 9.94

STATION 3
TOTAL  STATIC
PRESS  PRESS
11.77 10.63
11.78 10.65
11.75 10.65
11.46 10.58
10.81 10.54
10.53 10.52
10.55 10.52
10.55 10.53
10.54 10.52

TOTAL
TEMP

288,
288.
288.
288,
288,
288.
287.
287.
288.

TOTAL
TENP

283.
288.
2€8.
288.
2g8.
288.
288.
288,
288,

40
49
41
23
36
42
40
70
46

TOTAL
TEMP

302.
302.
500.
298.
295.
296.
297.
297.
267.

72
10
94
54
50

51
75

Co



TABLE 1, - Continued.

(k) Reading number 2127 -

STAGE TOTAL PRESSURE RATIO 1.12¢
STAGE TOTAL TEMPERATURE RATIO 1,933
STAGE ADIABATIC EFFICIENCY 0.911
KEIGHT FLOW 11.89
ROTATIVE SPEED 6443.,2
PERCENT DESIGN SPEED 80.3
[ I} STATION 1 ¢« 8 s

RP RADIUS TOTAL  STATIC  TOTAL ABS
PRESS  PRcSS TENP BCTAZ
25,278 10,14 9,89 208.3% -2.06

{
2 24,646 10,16  0.87 208.67 -3.28
3 24,056 10.15 9,86 208.65 ~3.92
4 22.192 10,17 9.87 286.26 -7T.4
5 19,776 10.13  9.86 288.03 -11.25
6 17,586 10.08  9.85 237.57 -15.16
7 15.568 10,09  9.82 287.84 -13.19
8 14,538 10,13  9.83 287.97 -17.90
9 14,295 10,10  9.80 288.34 =-10.77
s oo STATION 2 v
RP RADIUS TOTAL  STATIC TOTAL  ABS
PRESS PRESS  TEMP  BETAZ
! 24,491 10,23 9.62 288.47 10,13
2 23.818 10,22  9.82 208.85 17.24
3 25.454 10,20  G.80 288.54 16.%
4 21,537 10,24 9.82 238.22 15.64
5 18,635 10.24  9.06 288.28 15.91
6 15,883 10.19  0.83 287.3& 21.80
T 13.810 10.2!  9.90 263.34 29.86
8 13.119 10.22  9.92 288.36 33.25
9 12.428 10.18  0.89 288.61  36.01
e e STATION 3 D
RP RADIUS TOTAL STATIC TOTAL  ABS
PRESS PRESS  TEMP  BITAZ
! 24.752 11.74  10.53 302.26 25.98
2 24.025 11,75  10.54 301.45 26.74
3 23.312 11.71  10.55 300.45 25.00
4 21.145 11.43  10.49 20€.08 25.95
5 18.260 10.75  10.45 265.11 20.78
6 15.464 10.44 10,43 205.42  34.36
7 13.467 1047  10.46 206.76  18.51
8 12.781 10.48 10.45 267,13 19.35
9 12.225 10.46  10.46 267.20 51.39

19



TABLE I, - Continued.

(1) Reading number 2128

STAGE TOTAL PRESSURE RATIO 1,143
STAGE TOTAL TEMPEZRATURE RATIO 1,044
STAGE ADIA4BATIC EFFICIENCY - 0.885
FZIGHT FLOKW 15.19
ROTATIVE SPEED : 7104.3
PERCENT DESIGN SPEED 89.7
s 6 STATION‘ ¢ 8

RP RADIUS  TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ
25.278 10,13 §.75 2838.78 -2.49

1
2 24,646 10.20 9.76 288.67 -2.17
3 24,036 10.19 9,74 288.60 -4.48
4 22,192 10.20 9,74 2g8,10 -7,58
5 19,776 10.08 9,72 287,89 -13.83
6 17,386 10.06 9,68 287.77 -16.38
7 15,568  10.07 9.65 287.81 -21.00
8 14,958 10,10 9,64 287,64 -19,83
9 14,295 10,09 9.63 288.25 -16.64
¢ o STATIONE [ S I
RP RADIUS  TOTAL  STATIC TOTAL ABS
PRESS  PRESS TENP BETAZ
124,491 10,23 9.65 2£8.54 18.96
2 25.818 10.25 9.66 283.49 17,95
3 23.454  10.24 9.65 2€8.46 17.84
4 21,387 10.27 9.67 288.04 16.26
5 18.635% 10.28 9.72 288.30 16.87
6 15.883 10.20 9.75 288.09 19.69
7 13.81 10. J 262, 39.
SN EE
9 12.428 10.17 9.77 289.03 36.81
¢ e STATION 3 oot
RP RADIUS TOTAL STATIC TOTAL A3S

PRESS  PRESS TEMP BETAZ
24,732 12.02 10.35 304.50 21.35
24,0253 12.06 10.37 303.57 21.20
23.5312  12.05 10.38 302.60 22.386
21,145 11,861 10.33 269.94 22.86
1€.260 10.66 10.26 295.36 11.72
15.464 10.28 10.27 2686.09 58.31
13.467 10.32 10.28 297.68 20.!1
12.78%  10.30 10.26 298.06  19.6!
12.225 10.30 10.28 298.21  40.47

OWO-JON MU —



TABLE 1. - Continued.

(m) Reading number 2130

STAGE TOTAL PRISSURE RATIO M
STAGE TOTAL TENPERATURE RATIO 1,052
STLGE ADIABATIC EFFICIENCY 0.894
HZ IGHT FLOW 11.25
RCTATIVE SPEED 7222.1
PERCENT DESIGN SPEED g0.1
¢ STATION 1 s

RP RADIUS TOTAL  STATIC  TOTAL 4BS
PRESS  PRESS TEMP BrTAZ
25.27¢ 10,13 9.9t 288.38 -2.48

L1
2 24.646 10,15 6.90 238.5 -3,90
3 24,038 10,17 9.92 265,05 -5.68
4 22,192 10.!8 9.6% 282.20 -8.38
5 13,776 10,1 9.80 267.85 -13.22
6 17.386 10,19 9.86 287,85 ~-11.93
7 15,588 10.08 9.83 28E.12 -19.79
8 14,938 10,11 9,84 288.17 -16.02
9 14,285 10,10 9.85 288.8! -13.83
LI T STATION 2 [ 2 T )
RP RADIUS  TOTAL  STATIC  TOTAL ABS

PRESS  PRESS TEMP BETAZ
24,491 10,22 9.e4 283.2°9 18.26
23,818 10,25 9.85 288.37 17.38
25.454 10,24 9,85 287.97 16.22
21.587 10.26 9.86 283.16 15,92
836 10.25 9.89 2B8.32 16.52

OO0 U b —
[ed)

15,883 10.18 9.89 283.55 21.95
13,810 10.18 9.92 288,82 32.07
13.(19  10.18 9.93 288.78 35.60
12.428 10.19 9.94 289.11 38.89

¢ o STATION 3 s o8

RADIUS  TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ
24,732 12.32 10.90 308.04 37.83
24,023 12.26 10.89 306.56 35.81
25.312  12.19 10.88 303.93 32.13
21,145 11,83 10.81 301.01 31,83
18.260 11.06 10.75 269.54  36.02
15.464 10.7! 10.69 299.82 22.04
13,467 10,71 10,71 300.31  48.89
t2.781  10.64 10.70 300.39 20.40
12,225 10.67 10.71 300.53 21.19

x
R

OO -JANUI & NN —

21



22

TABLE 1. - Continued,

- (n) Reading number 2131

STAGE TOTAL PRESSURE RATIO 1,164
STAGE TOTAL TEWPCRATURE RATIC 1,045
STAGE ADIABATIC EFFICIENCY 0.90f
WZIGHY FLOR 12.63
RGTATIVE SPLED 1215.8
PERCENT DESIGN SPEED 9¢.0
¢ s STATION

RP RADIUS  TQTAL  STATIC
PRESS  PRESS

1 25,278 10,08 9,61 i3.45
2 24,6456 10,17 9.86 288.42
3 24,036 10,17 G.04  ziT. 4 -
4 22.182  10.19 6.6 &i8.32 -6.25
5 16,776 10,11 9,82 287,9: -11.68
6 17.306 10,08 9,80 2¢c7.84 -18.03
7 15,58  10.10 9.7 287.5% -20.42
.8 14,958 10,1 9,78 2&8.17 -138.862
9 14,255 10,09 9.75 288.12 -15.89
s o 0 STATRON 2 I S ]
RP RADIUS  TOTAL  STATIC  TQTA AES
PRESS PRESS  TEMP  EBETAZ
to24,491 10,19 9.73 2£8.39  18.85
2 23.818  10.25 9.78 288.25 17.85
3 23,454 10,24 9.77 285.45  16.42
4 21,387 10.26 9.79 238.5! 16.79
5 18.83c 10.24 9.32 288.25 15.83
6 '5.885 10.2¢C 9.85 283.14 19,49
715,810 10,22 9,88 283.57 29.5!
g8 13.119 10.21 9.88 288.84 53.84
g 12.428 10.17 9.87 288.68 36.55
o s STATION 3 Lo
RP RADIUS TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ
1t 24.732 12.20 10.75 306.30 31.72
2 24.023 12.22 10.77 305.38 30.45
3 23.312  12.18 10.77 305.98 28.87
4 21.145  11.80 10.69 301.19 28.50
5 18.260 10.98  10.64 297.37 25.79
6 15.464 10.62 10.62 2¢8.42 36.63
7 13.467 10.68 10.64 295.85 16.63
8 12.781 10.66 10.62 300.23 16.49
9

12.225 10.63 10.61 300.43 16.58



TABLE 1. - Continued.

(o) Reading number 2132

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEMPERATURE RATIO
STAGE ADIABATIC EFFICIENCY

WEIGHT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

¢ o 0

RP RADIVS

25.278
24,646
24,036
22.192
19.776
17,386
15,568
14,938
14,295

WM -JOYUI & Y —

RADIUS

B |
R

24,491
25.818
23,454
21.387
18.636
15,883
15.810
13.119
12.428

WO 3NV W —

RAD[US

.o}
0

24.732
24.025
23.312
21.145
18.260
15.464
13.467
12.781
12.225

OOV NN —

STATION !
TOTAL  STATIC
PRESS  PRESS
10,13 .80
10.16 9.80
10,18 9.80
10.19 6.80
10.09 9.76
10.08 9.75
10.08 9.73
10,11 9.7
10,09 9.69

STATION 2
TOTAL  STATIC
PRESS  PRESS
10.23 9.72
10.2% 9.7
10.25 9.72
10.27 9.73
10.24 9.76
10.21 9.8!
10.20 9.82
10.21 9.83
10.17 9.82

STATION 3
TOTAL  STATIC
PRESS  PRESS
12.16 10.61
12.16 10.62
12,12 10.62
11.74 t0.54
10.83 10.48
10.48 10.49
10.55 10.50
10.54 10.50
10.51 10.50

TOTAL
TEMP

2ga.
.76
283,
283,
Ot
287,
ear,
287,
288,

288

286

73

50

“

79
65
99
09

TOTAL
TENP

288,
22g.
288.
2€8.

288

288.

288

288.
288.

67
el
36
16
24
23
47
58
60

TOTAL
TEMP

305.
504.
303.
500.
296.
297.
298.
299.
299.

96

16
83

48
g8

37

.60

N -~

R

[

~N W TV WO G-~ O

LR L~ LS |

O oYM -8 =3 N

23
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TABLE I. - Continued.

(p) Reading number 2133

STAGE TOTAL PRESSURE RATI[0 1,181
STAGE TOTAL TEMPERATURE RATIO 1,054
STAGE ADIABATIC EFFICIENCY 0.895
WEIGHT FLOW 16.73
ROTATIVE SPEED 8005.6
PERCENT DESIGN SPEED 99.8
¢ & sTATlON' 1 ¢ 2

RP RADIUS TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ

1 25.278 10,12 9.65 288.43 ~2.68
2 24,646 10,18 9.64 288,75 -4.1¢
3 24,036 10,23  9.67 288,71 =3.52
4 22,192 10.2! 9.66 268.33 -0.17
5 19,776 10.06  9.62 267.81 -14.22
6 17.386 10,08  9.60 287.93 -18.44
7 15.568 10.06  9.54 267.78 -20.93
8 14.938 10,10 9,52 287,94 -19.41
9 14,295 10.09  9.52 287.62 -!5.6!
¢ & STATlON 2 “« & 8
RP RADIUS TOTAL STATIC TOTAL  ABS
PRESS PRESS  TEMP  BETAZ
124,491 10,25  9.53 288.46 18.29
2 2%.8'8 10.26  9.52 288.63 16.83
3 23.454 10,29  9.55 288.73 17.42
& 21,387 10,35 9.57 288.2! 16.39
5 18.635 10.33  0.63 288.52 16.54
& 15.863 10.24  9.69 288.36 19.58
7 13,810 10.22  9.68 268.68 29.01
8 13.119 10.22  9.68 288.93 33.03
9 12.428 10.20 9.70 288.62 36.43
¢ s STATION 3 s
RP RADIUS TOTAL STATIC TOTAL  ABS
. PRESS PRESS  TEMP  BETAZ
1 24,732 12,53  10.39 308.04 21.05
2 24.023 12.55  10.42 307.34 21.66
3 23.312  12.56  10.46 306.34 21.0f
4 21,145 12,00  10.38 303.14 23.25
5 18.260 10.78  10.33 266.87 10.69
6 15.464 10.35 - 10.32 298.57 14.81
7 135.467 10.37  10.32 300.37 18.88
§ 12.781  10.35  10.31 300.52 21.33
6 12.225 10.33  10.33 300.41 45.50



TABLE I, - Continued.

(q) Reading number 2134

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEMPERATURE RATIO
STAGE ADIABATIC EFFICIENCY
WEIGHT FLOW

ROTATIVE SPEED

PERCENT DESIGN SPEED

¢ o0 STAT[ON |
RP RADIUS  TOTAL  STATIC TOTAL
PRESS  PRESS TEMP

1 25.278 10,14 9.85 288.39
2 24.646  10.16 9.24 288.65
3 24,035 10.18 9.84 262.48
4 22,192 10.18 9.80 288.23
5 19,776 10.06 .77 267.77
6 17.386 10,10 9.79 287.93
7 15,568 10,11 9.76 288.04
g8 14,938 10,15 8,77 287.79
9 14,295 10,11 9.74 288.57

O STATION 2

RP RADIUS  TOTAL  STATIC  TOTAL

PRESS PRESS  TEMP

124,490 10,24 9.78 238.42
2 235.818 10.24 9.76 258.5!
3 25,454 10.24 9.76 238.41
£ 21,387 10.25 9.73 288.30
5 18.656 10.24 5.76 288.11
& 15.885 10.22 9.85 2288.30
7 13,810  10.19 9.87 2€8.62
8 13.119 10,22 9.90 288.43
9 12.428 10.20 9.90 289.25

« . STATION 3

RP RADIUS TOTAL STATIC  TOTAL

PRESS PRESS  TEMP

1 24.732 12.86  11.07 312.€3
2 24.023 12.81 11,07 310.75
3 25,312 12,71 11.06 2(8.06
4 21,145 12,21 10.9) %04.39
5 18.260 11.24  10.82 - 300.81
6 15.464 10.91  10.84 30(2.24
7 13.467  10.80  10.85 303.12
8 12.781 10,90  10.87 302.96
5 12.225 10,83 10.85 303.%%

1.210
1,083
0.£84
12.89
7993.4
99.7

ABS
BETAZ
-3.29
~3.48
-5. 05
-7.05

-14,05
-22.03
-23.66
-21.12
-16.14

ABS
BETAZ
18,45
17.60
16,41
16.75
16,11
19.75
29.70
35.40
39.25

¢ s @

ABS
BETAZ
37.19
35.68
32.52
351.09
32.20
135.00
27.76
33.85
43,13

25
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TABLE I. - Continued.

(r) Reading number 2135

STAGE TOTAL PRESSURE RATIO 1,208
STAGE TOTAL TEMPERATURE RATIO 1,062
STAGE ADIABATIC EFFICIENCY 0.890
WEIGHT FLOW 15.64
ROTATIVE SPEED 8013.5
PERCENT DESIGN SPEED 99.9
¢ 3 STATlON‘ s 4 9

RP RADIUS  TOTAL  STATIC TOTAL ABS

PRESS  PRESS TEMP BETAZ

1 25,278 10,13 9,78 288.76 -2.63
2 24,646 10,17 9,79 288.67 -3.36
5 24,036 10.19 9.79 288.37 -5.10
4 22,192 10,20 9,80 288.28 -7.86
5 19,776 10.09 9,77 287.97 -13,84
6 17.386 10.06 9,72 287.69 =-17.72
7 15,568 10.09 9,71 287,91 -22.,5!
8 14,938 10.10 9,69 287.95 -20.54
9 14,25 10,11 9,71 287,98 -18.0!
o 8 0 STAT[ON 2 ¢« & ¢
RP RADIUS  TOTAL  STATIC TCTAL ABS

PRESS  PRESS TEMP BETAZ

1 24,491 10,23 9,70 288.63 18.72
2 23.818 10.25 9,70 288.65 17.46
3 23.454 10.26 9,70 288.27 16.54
4 21,387 10,29  9.72 2688.40 16.80
5 18.636 10.28  9.76 288.35 16.68
6 15.883 10,20  9.78 288.25 19.98
7 13.810  10.21 9,82 288.60 28.97
8 13,119 10.18  9.81 288.82 34.24
9 12.428 10.22  9.86 288.90 37,90
s STATION 3 oo
RP RADIUS TOTAL STATIC TOTAL  4BS

PRESS PRESS  TEMP  BETAZ

24.732 12.74  10.96 311.45 32.68
24,023 - 12,77  10.98 310.38 - 31.76
23.312 12,72 10,69 307.87 30.24
21.145 12.22  10.88 304.44 29.53
18.260 11,22  10.81 300.15 29.26
15.464  10.79  10.76 301.91 14.92
13,467  10.85  10.79 303.19  16.91
12.781  10.82  10.78 303.37 17.26
12.225 10.83  10.81 303.55 -24.34

OO-NUI WY —




TABLE I, - Continued.

(s) Reading number 2136

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEMPZRATURE RATIO
STAGE ADIABATIC EFFICIENCY
WEIGHT FLOW

ROTATIVE SPEeD

PERCENT DESIGN SPEED

s STATION 1
RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS TEMP

2
=Y

25,278 10,13 6.73 288,52
2 24,646 10.18 9,74 258,38
5. 24.056 10,19 0,74 238.56
2 22,162 10,21 9,74 282.29
5 19,775 10,07 6.8 267.3%
6 17.39 10,07  9.67 237.85
7 15,858 10,07 9.85 287,94
8 14.958 10.08 9.6 287.9%
9 14.295 10.10  9.60 288.08

© o STATION 2

RP RADIUS  TOTAL  STATIC  TOTAL

PRESS PRESS  TENP
124,481 10,25 9.84 268,75
2 235.8!18 10,25  9.64 258,42
323,454 10,25  9.6¢ 263,35
& 21,387 10,29 9,66 223.3!
5 18.635 10.26  9.68 288.23
6 15.885 10.20  9.74 283.3
T 15810 10.235  9.76 269.75
g 15.119 10.18  0.75 288.75
9 12.428 10.17 Q.77 288.94
S STATION 3
RP RADIUS TOTAL STATIC  TOTAL
PRESS PRESS  TEMP
124732 12,71 10.81 310.73
2 24.023 12,69  10.53 309.02
3 25.312 12.69  10.85 307.61
4 21,145 12.16 10,73 304,12
5 18.260 11.07  10.66 298.68
6 15.464 10.64  10.65 300.56
7 13.467 10.71  10.66° 302.23
8 12.781 10.68  10.63 302.44
9 12.225 10.67  10.65 302.59

-~
PO Ut Ui NG - U
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CO < O G e 1IN

Q! Gl
| L %
— IV
&0

37.05
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ABS
BETAZ
28.67
29.00
27.58
27.58
23.05
39.26
14.94
20.57
30.84

OWhoO o O

27



28

TABLE I. - Concluded.

(t) Reading number 2137

STAGE TOTAL PRESSURZ RATIO 1,185
STAGE TOTAL TEMPIRATURE RATIO 1,029
STAGE AD!ABATIC EFFICIENCY 0.833
WE{GHT FLOR 14,96
ROTATIVE SPEED 8015.4
PERCENT DES{GN SPEED 99.9

¢t STATION ! ¢
RP RADIUS  TOTAL  STATIC  TOTAL L)
PRESS  PRZSS TEMP BETAZ

125,278 10,11 09,70 233,70 -2.85%
2 24.646 10,17 .71 253.4%  -3%.,27
3 24,056 10.20 9,72 233.4c -4,19
& 22,162 10,21 8,7t 283.27 -6.38
5 19,778 10.08 6,866 287.9¢ -14,59
& $7.58%6 19.06 9,66 £37.92 -$8.72
7 15.5383 ° 10.06 3.6 287.7¢v -20,7%
8 14,633 10,12 6,61 267.90 -20.8%
9 14,295 10,10 9,58 288.17 -18.71
[ ) [ T ) STATION‘? 1] [] ]
RP RADIUS  TOTAL  STATIC  TCTAL - ABS
PRESS  PRESS TENP BETAZ
1 24,491 10.24 §,58 288,77 19,13
2 23.3'8 10.26 9,60 z62.35 17.8C
3 23,484 10.27 9,61 38.54 18,40
& 21,337 16.29 .62 233.5¢ 17.2¢
5 12,855 10,27 9.65 238.3% 15,42
o 15,883 10.23 9,74 252.335 19,62
To15.81¢ 10,2 3.75 283.77 28,55
g 13.119  10.2! .75 238.73 33,57
9 12.428 10.2% 9.74 288.66 36.44
s 6 STATION 3 s o0 e
RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEM BrTAZ
T 24,732 12.62 10.68 310.2! 25.86
2 24.023 12.65 10.71 308.55 25.44
3 23.312 12.65 10.72 307.0z2 25.38
£ 21,145 12,14 10.64 304,13 25.68.
5 18.250 10.99 10.57 298.18 19.¢
6 15.464 10.58 10.58 2988.95 58.54
7 13.457  10.59 10.56 301.58 22.17
8 12.781 10.61 10.56 301,91 19.62
g 12.225 10.57 10.54 302.02 32.03



TABLE . - PERFORMANCE FOR STAGE 55R2-55R

(a) Reading-number 2140

STAGE TOTAL PRESSURE RATIO 1,034
STAGE TOTAL TEMPERATURE RATIO 1,012
STAGE ADIABATIC EFFICIENCY 0.841
AL IGHT FLCW 7.63
ROTATIVE SPEED 4(57.3
PERCENT DESIGN SPEED 50.3
[ T } STAT‘O]\ 1 [}
RP RADIUS  TOTAL  STATIC  TOTAL LSS
PRLSS  PRESS TEMP BeTAZ
T 25,278 16,09 1001 288,82  -0.57
2. 24,646 10,12 10,01 288.48 0.12
¥ 24,038 10,12 10,01 288,50 0.05
4 22,192 14,13 10,017 288.2¢% 0.350
5 19,776 10,12 16,01 288,00 -0.07
6 17.386 10,15 .00 287,90 -t
715,383 10,18 10,80 288,00 =112
8 14,658 10.%5 G.69 288,08 -5.72
g 14,295 10,15 9,69 288.14 -0.89
v STATION 2 bt
RP RADIUS  TOTAL  STATH TOTAL 255
PRESS  PRESS > BLTAZ
24,49 12,12 9,48 Dd 18,83
2 zh.218 1.2 6,60 a2 15,49
3 23,3840 10,14 g.80 ST 18,45
421,337 0.3 9.4% A 16,24
5 13.e38 1{.14 10.0¢ o5 24,65
o 15,833 10.15 1.0V 287.87 25.17
To15.810 1213 10,0 7,78 30.37
8 13,113 10.'4 10.02 287.84 31,00
9 12,428 10.13 10.02 288.24 33.68
s o0 STATION 3 . s o0
RP RADIUS  TOTAL  STAT! TOTAL L35
PRESS  PRESS TEMP BETAZ
1- 24,732 10.56 10,15 2062.44 21.64
2 24.025 10.6C 10,15 262.40 20.87
3 23.312 10.59 10.16 251.89 19.79
4 21,145 10,47 10.14 261.3 21.92
5 18.260 10.20 10.14 289.58 g.0¢0
6 15.464 10.14 10.14 290.53 12.07
7 13.467 10,13 10.14 261,08 10.74
8 12.781 10.13 10.13 291.18 23.00
9 12,225 10.13 10.13 281.45 38.54

29
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TABLE II. - Continued,

(b) Reading number 2141

STAGE TOTAL PRESSURE RATIO 1,047
STAGE TOTAL TEMPERATURE RATIO 1,018
STAGE ADIAEATIC EFFICIENCY 0.723
SEIGHT FLOW 9. 11
ROTAT{VE SPEED 4883.5
PERCENT DESIGN SPEED 60.6
[ I} STATION 1 s s b

RP RADIUS  TOTAL  STATIC TOTAL £BS

PRESS  PRESS TEMP BZTAZ

125,278 10,12 9.94 238.33 -2.8%
2 24,646 10,14 9.84 283.23 -1.4%
5 23,05 10,14 9,94 288.,1¢  -0.28
4 22,162  10.13 9.94 287,79 1,34
5 18,77¢  10.12 9.95 288.25 -2.74
6 17,386 10.14 9.63 288.07 -2.7¢
7 15,568  10.14 9,92 28e.41 -0.06
8 14,953 10,14 9,92 2z£8.64 0.63
9 14,265 10.14 9.91 288.28 1.98
¢ STATION 2 Lo
RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BITAZ
to24,491 160,08 $,00 288.48 15,87
2 235,818 1.1t 9.91 288.33 15,790
5 25,454 10,10 9.9 285,40 16,02
421,537 . 9.9t 282,17 18,84
5 18,833 10.12 9,62 283.25 24.11
6 15,883 10.13 9.04 2£8.C2 28.95
715,810 10,12 9,95 288.04 30.39
g8 13.119 10,11 9.94 283.22 31.55
9 12.428 i0.11 9.95 288.44 33.74
o & 3 STATION 3 [ B
RP RADIUS  TOTAL  STATIC  TOTAL 4BS
PRESS  PRESS TEMP BETAZ
T 24,752 10,74 10.15 294.59  21.55
2 24,023 10.79 10.14 204.40 20.72
3 23.312 10.79 10.15 293.54 15,94
4 21,145  10.60 10.12 293.24 22.02
5 18.260 10.21 10.11 291.66 6.14
6 15.464 10.12 10,11 292.05 9.25
7 13.467 10.12 10,12 282.46 29.20
8 12.781 10,114 f0.11 292.86 19.28
9 12,225 10.12 10,11 292.70 10.67



TABLE 0. - Continued,

(c) Reading number 2142

STAGE TOTAL PRESSURE RATIO £.071
STAGE TOTAL TENPERATURE RATIO 1,024
STAGE ADIABATIC EFFICIENCY 13803
WEIGHT FLOW 10.49
ROTATIVE SPEED 5645.8
PERCENT DESIGN SPEED 70.4
‘o STATION ! S

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ
25.278 10,06 9,90 288.57 -3.80

1
2 24,646 10,10 9,60 2638.14 -35,90
3 24,056 10.12 8.92 288.19 =-2.89
4 22,182 10.12 9.60 288.08 -2.32
5 19,776 10,14 9,61 288,11  -4,03
6 17.386 10.16 9,90 288.01 -0.68
7 15.568 10.14 9,87 287,95 -1,54
8 14,938 10,18 9.89 283,51 0.17
9 14.265 10.16 9.88 288,65 117
¢ STATION 2 b
RPRADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ
V24,490 10,10 9.85 288.67 15,38
2 23.8'8 10.%0 9.8% 288,11 151
3 23.454 10,12 9.87 288.13 15.99
421,387 10,13 9,85 28ES.(s 18.78
5 18,635 10,15 9.89 22B8.05 23.87
6 15.885 10.16 9.91 283.10 28.6!
7 13,810 10.14 9.60 238.35 30.20
8 13.119 10.16 9,92 288.73 31,09
9 12.428 10.13 9.93 288.79 32.54
s 0 e STATION 3 s
RP RADIUS  TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ
1 24.732 11,01 fo.16 296.81 21,77
2 24,023 11,05 10.17 296.18 20.86
3 23.312 11,06 10.20 295.74 20,04
4 21,145  10.80 10.14 285.05 22.45
5 18.260 10.26 10.14 252,35 5.29
6 15.464 10.15 10.15 293.50 9.37
7 13.467 10.13 10.13 295.60 5.87
g8 12.781 10.14 10.14 294,19 5.15
9 12.225 10.13 10,14 294,08 5.71
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TABLE I. - Continued.

(d) Reading number 2143

STAGE TOTAL PRESSURE RAT!0 1,087
STAGE TOTAL TEMPZRATURE RATIO 1,628
STAGE ADIABATIC EFFICIENCY 0.844
KTIGHT FLOW 8.5
ROTATIVE SPEED 5622.7
PERCENT DESIGN SPZED 70.1

¢ o @ STAT[ON 1 - [ N
RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEWP BETA

1 25,278 10,09 9.06 ZzE3.18 -3.¢%
2 24,646 10,12 §.98 Z&EC.3¢  -5.7!
3 24,056 10,15 §.68 zag. 13 -3.15
& 22,192 10,14 6.0 Z8L.10 -1.84
5 19,776 10.14 6,98 285,07 -5.38
6 17,386 10.09 0.08 25C.01 -12.42
7 15,866 10.16 8.86 235.8¢ 0.72
g 14,658 10.1% §.36 283.5%  -3.79
9 14,265 10.16 8.65 288.73 1,47
¢ & 0 STAT[O‘\; r L0
RP RADIUS  TOTAL  STATIC A3S
PRESS  PRESS BeYiZ
124,491 1001t 9.92 16,20
2 23,88 10,14 9,54 i5.72
325,454 19,14 9,04 15,51
4 21,387 10,15 9,04 16,34
5 18.835  10.1% 2,88 288t 25,54
& 15,883 10.13 9.88 232, 7% 21.32
TO15.81% 1515 5.68 202.55  30.35
g 13.1i9 10.15 9,89 288.34  51.5D
9 12,428 10.153 10.00 288.94 34.52
s 0 STATION 3 A
RP RADIUS TOTAL  STATIC  TOTAL ASS
PRESS  PRESS TENP 3eTAZ
1 24.732 11,18 210,45 288.52 31.25
2 24,025 11,49 16.46 257.59 29.34
3 23.312 11,18 10.47 285.72 27.72
4 21,145 10,97 10.43 285.34  28.59
5 18.200 10.%55 10.42 204.635 34,1
6 15,464 10.40 10.41 285,15  38.49
T 13,467 10,41 10.41 285.01  33.05
g 12.781 10,41 10.42 2565.28  46.58
9 12.225 10.4% 10.42 285.41  35.66



TABLE II. - Continued.

(e) Reading number 2144

STAGE TOTAL PRTSSURE RATIO 1,078
STALGE TOTAL TEMPERATURE RATIO 1,027
STAGE ADIABATIC EFFICIENCY 0.818
W IGHT FLOM ¢, 24
ROTATIVE SPZED 3333.3
PZRCENT DESIGN SPEED 70.2
¢ & 0 S]A‘”O“!t 8 8 %
RP RADIUS  TOTaL  STATIC  TOTAL L
PRESS  PRESS TEwP EITAY
1 25,278 0,05 9,85 Zz33,1% -3,57
2 26,646 10,11 6.6 zLE.28  -3.80
5 24,056 10,14 0,65 22,38 -4.37
4 22,182 10,45 6,84 ZECLUY O =5,02
5 19,776  10.10 9,83 zL&£., 02 -9.47
6 17.586 10,18 §.65 283,07 -2.45
T O15.388 10,15 9,92 222,05 .80
8 14,038 10.16 9,91 237.¢¢ §.65
9 14,285 10,14 9.9Y 288,08 -4.350
L STATICN 2 L
RP RADIUS  TOTAL  STATIC T 455
: PSS PRISS BITAZ
28,49 1018 5,59 15,28
2 25,318 14,15 3,50 15,85
3 23,9540 13,15 9,51 15,13
SO29.387 0 0.5 5,60 $7.52
S 15,835 10,14 3,82 17.22
¢ 15,8583 10,15 9,04 23.62
T O13.210 13,44 9,64 33.63
8 13.119  10.14 9,84 39,21
g 12.423 10.14 6.95 35.81
soe s STATION 3 sos e

REDIUS  TOTAL  STATIC TOTAL 43S
PRESS PRESS  ToMp  EET4

z
v

24,732 11,10 10.34 287.77  27.%
24,025 11,16 10.35 287.27 25.
23.312 11,13 10.35 285.53 24.
21.145  10.89 10.26 255.17 26.

18.260  10.42 10.28 2¢3.51 21.
15.464 10.29 10.29 294.26 25.
13.467 10.28 10.20 284.656 | Z5.
12.781  10.28 10.28 284.65 25.
12.225 10.28 10.28 204.67 25.

Wty oML o Ul o
CO W $o B = I I I
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TABLE II. - Continued.

(f) Reading number 2145

STAGE TOTAL PRISSURL RATIO
STACE TOTAL TEMPERATURE RATIO
STAGE ADIABATIC EFFICIENCY
SEIGHT FLOM '
ROTATIVE SPEED

PERCENT DZSIGN SPEED

o000 STATION 1t
RP RADIUS  TOTAL  STATIC  TOTAL

PRESS  PRISS TENP
v 25,278 10,07 ¢.gd 28,17
2 24,665 10,15 9.8%  zU8.40
3 24,038 10,13 3,84 238,59
422,182 10415 18,88 228,06
5 19,776 .00 8.5 288,08
& 17,335 10,16 .24 287,85
T 15,868 10.09 5,82 zge 7
8 14,838 10.18 9.82 2gg.22
9 14,285 10.18 9.8' 28§.%52

s STATION 2
RP RADIUS  TCTal  STATIC  TOTAL
PrESS  PRISS TEWP
24, 10,07 9.v¢ Zz28.2¢2
2 25, 1,14 9.7¢ ZEGL.30
5 23 R ] 9.7¢ Z283.2
<028 10,18 9.81 288.17
5 15, 15,14 g.52 2C8.45
6 15, 1,13 9.8 288.60
T 15, 15.14 9.€3 280,04
8 13. 10,16 5.66 233.90
9 12, 10.15 9.86

289.13

¢ s STATICN 3

RP RADIUS TOTAL  STATIC TOTAL
PRESS  PRESS TENP

vo24.732 11,50 13.16 288.4¢
2 24,025 11.38 i0.20 268.79
3 23.312 11.34 i0.z2t 2587.97
4 21,145 11,01 10.16 287.12
5 18.260 10.31 10.15 293.11
6 15.484 10,15 10.15 284.92
7 13.467 10.15 10.16 285.66
8 12.781 10.15 10.18 295.93
9 12.225 10.15 10.15

296.21
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STAGE TOTAL PRISSURE RATIO 1,119
TAGE TOTLL TENPIRATURD RATIO 1,652
ST;GZ ;Di::ATIC EFFICIENCY 9.827
A oAy & 23
i rlun Uewd
uJiL’!”E SPTED 5d:5.5
PZRCENT DESIGN SPEED 0.4

RP
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TABLE II. - Continued.

(g) Reading number 2146

) STATION | ¢
RADIVUS  TOTAL  STATIC

PRESS  PRESS
Z5.278 10,06 90.29
2a.658 10,1 G000 2
24058 10,13 6,05 B -
22,182 10,12 6.3 205 -z
12,776 10,14 .02 27,89 -3
17,585 10,17 602 2004 -2
15,863 10,18 9,03 3
14,855 10,12 §.58 2 -5
12,265 10,14 9.87 2@ |

©
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fe™
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.
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RADIUS

28,732
24.02%

. 23.312

21.145
18.260
15,464
13.467
12.781
12.225

STATION 2

‘:'O” LR}
rRCSS
13,40

13,10
10,13
10,13
19,13
12,16
15,14
10.13

i0.12

STATIC  TOT:iL

PRESS TP

STATION 3

TOTAL
PRZSS
11.50
11,54
11.52
i1.25
10.57
10.50
10.48
10.48
10.48

STATIC  TOTAL

PRESS  TZHP
1053 391,12
10.56 300.46
10.58 289.7
18.51 28.35
10.50 295.6€
10.50 257.63
10.49 267.40
10.48 297.8f

10.49 297.59

[P

BN R EMEN N AR AR |
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{ f

i

23.5%
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- 79’
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kY4
50,85
25,458
29.2¢6
51.27
34.43
74,82
54,47
38.81
35.02
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TABLE II. - Continued.

(h) Reading number 2147

TAGE TOTAL PRISSURE RATIC 1.103
STAGE TOTAL TEMPERATURT RATIO 1,035
STAGE ADiABATIC EFFICIENCY 0.822
RKEIGHT FLOM 19.45
ROTAT[ve. SPeeD €425.6
PERCENT DESIGN SPeED gd.1

¢ & STAT[C‘A\ { s b s
RP RADIUS  TOTAL  STATIC TOTAL ApS
PRESS  PRESS TEMP prTAZ
T 25,278 10,08 .88 2%g.2z2  -3.88
2 24,645 10,08 .36 282,03 -4.86
3 24,036 10,13 6.6e 288,22 -3.4
4 22,162 10,13 .82 282.15 -2.01
5 19,776 10,13 9,88 2cc.08¢  -7.14
6 17.5326 10,15 .86 282,62 -1.10
7 15,853 10,15 6,85 23217 -0.70
8 14,658 10,16 §G.B4 288,196 0.4
9 14,255 10.18 9.85 2t8.€9 1.57
¢ o 0 ST-\TION 2 s 3 8
RP RADIUS  TOTAL  STATIC  TOTAL &85
PRESS  PRCSS TENP EZTAZ
24,491 10,11 S.82 Z288.15 15.59
2 235.8'8 10,09 9.8 238.67 15.18
3 25,254 10,14 9.82 245,04 156,23
4 21,387 10.13 6,22 238.2% 13.87
-5 18,836 10.15 .86 zsa. 13 18.28
o !5.835 10.15% .56 2zZT.400 29.19
TO1%,8100 10,14 9.87 238,91 30.85
g 13.119  10.13 9.8 2£2.95 31.6!
g 12.428 10.14 9.6 289.17 33.82
¢ o000 STATION 3 ¢ vt
RP RADIUS  TOTAL  STATIC  TCTAL ABS’

PRESS  PRESS ToNP BETAZ
24.752 11,42 10.40 300.47 26.96
4.02 11.44 10.39 29%.64 25.3%
23.312  11.43 10.40 263.681 24.51
21,145 11,14 10.35 287.72 25.06
3.260 10,51 10.34 265.00 20.7¢
15,464  10.31 10.32 296.04 23.¢6
13.467 10.28 10.29 256.64  40.c5
12.781  10.31 10.32 266.84 39.36
12.225 10.32 10.34 287.135  30.97

OO N —
[09]



TABLE 1. - Continued.

(i) Reading number 2148

STAGE TOTAL PRESSURE RATIO 1,119
STAGE TOTAL TEWMFERATURE RATIO 1,041
STAGE ADIABATIC EFFICIENCY 0.798
KEIGHT FLON 13,20
ROTATIVE SPEED 7245.0
PERCENT DESIGN -SPEED 89.5
¢ & & STATION 1 L T )

RP RADIUS  TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ

125,278 10.05 9.77 283.20 -4.63
2 24,646 70.09 9.77 283.26 -4.14
5 24,055 10,10 9.78 2eg.02 -3.81
422,192 10,11 9.76 282,07 -2.25
5 18,776 10.16 9.7% 288,20 -3.74
6 17,336 10,14 9,74 208.29 -3.47
7 15,868 10.19 9.76 283,05 -1,77
8 14,958 10,18 9.73 282,22 -0.02
9 14,285 10.18 9.72 288.26 -0.01
s & STATION 2 s o
RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TE¥P BITAZ
to22.49¢ 10.07 8,80 ZzE8.0 4,84
2 25.8i8  10.¢ 9.6¢ 2038.4% 15,71
3 23.454 101 9.69 287.¢9 15,13
4 21,387 10,13 9.68 288.23 1g.:3
5 18.635 10,17 . 9.74 288.20 23.(6
o 15,883 10,15 9.7 233.67 28.32
T 13,810 10.18 9.80 286,51 30.07
g 13.118 10.15 9.78 288.05 31.25
9 12.428 10.13 9.79 288.80 32.35
s 00 STATION 3 Lot
RP RADIUS  TOTAL  STATIC TOTAL L3S
. PRESS  PRESS TEMP BETAZ
1 24.732 11.64 10.19 302.52 21.97
2 24,023 11.73 i0.22 302.08 20.9i
3 23.312 11,70 10.24 300.91 20.52
4L 21,145 11,24 10.15 285.66 25.68
5 18.260 10.34 10.16 284.35 3.40
6 15.464 10.15 10.14 297.338 6.13
7 13.467 10.16 10,16 297.90 5.28
8 12.781 10.15 10.i15 263.10 9. 11
9 12.225 10.16 10.14 298.08 8.58
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TABLE II. - Continued,

(j) Reading number 2149

STAGE TOTAL PRESSURE RATIO 1,148
STLGE TOTAL TEMPTRATURE RATIO - 1,048
STAGE ADIABATIC EFFICIENCY 0.854
WEIGHT FLOW 11,04
ROTATIVE SPEED 7248.2
PERCE.T DESIGN SPEED . 90.4
LI B ] STAT[0N1 4 & 0

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TENP BeTAZ

125,278 10,07 9,87 288.25 -4.05
2 24,646 10,11 9.88 2E8.35 -4.76
3 24,036 10,12 9,87 223,34 -2.83
4 22,192 10,14 9.88 283.07 -2.35
5 19,778 10,14 9,85 288.05 -2.90
6 17.386 10,07 9.85 287.64 -14.68
7 15,868 10,18 6.64 288,11 0.65
8 14,638 10,20 9.84 286.32 0.75
9 14,265 10,19 9.85 268.65 1,43
s o 3 STATION 2 LI Y ]
RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BiTAZ
Po24.451 10Nt 9.80 2¢€.50 15.25
2 23.813 10,12 9.81 288.5 15.2!
3 25,434 10,13 9,80 zae.a7 15,2t
421,387 1016 9.8V 2EC0.34 18.22
5 18,635 10,15 9.81 288.36  23.5)
o 15.083 10.13 §.85 283.e8  20.9%0
75,810 10,17 9.88 288.72 30.59
g 13.119 10,17 9.90 283.85 32.26
g 12.428 10.15 9.91 289.12 34.80
s o0 STATION 3 Lo
RP RADIUS TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ
V24,732 11.84 10.868 304.77  31.20
2 24.025 11.85 10.63 3503.89 29.18
3. 25.312 11,93 i0.68 . 302.92 27.81
4 21.145 11,92 10.60 300.47 28.77
5 18.260 10.78 10.57 298.63 31.55
6 15.464 10.55 10.55 295.20 55.97
7 13,467 10.58 10.58 299.85 73.5%
g 12.781 10.58 10.59 300.02 8.95
9 12,225 10.58 10.58 300.16 -4.41



TABLE II. - Continued.

(k) Reading number 2150

STAGE TOTAL PRESSURE RATI!O 1.138

STAGE TOTAL TEZMPERATURE RATIO 1,04
STAGE ADIABATIC EFFICIENCY 0.827
KEIGHT FLOKW 11.96
ROTATIVE SPZED 7254.5
PERCENT DESIGN SPEED 90.5
¢ 0 0 STAT}ON', ¢ &

RP RADIUS TOTA STATIC  TOTAL AZ
PRESS  PRESS TENP BLTAZ

1 25.278  10.908& 9.83 288.31  -3.85
2 24,646 10,10 9,32 288,21 -4.28
3 24,036 10,11 9.84 z2t3.,08 -2.82
& 22,182 10.1! 9.81 237.¢0 -2.88
5 19,776 10,12 9,3t 23&.07 -4.Z28
6 17.386 10,16 - 9,81 288,20 -t.49
7 15,583 10,17 9.78 232,49 0.22
8 14,938 10,17 9.78 283.46 1,15
9 14,265 10.18 9.78 238.43 1,70
©oe STATION 2 b
RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TENP BETAZ
124,491 10.08 9.76 288.37 19.07
2 23.818 10,12 8.75 288.27 14,91
3 25.454 10,13 9.7¢ 283.20 15.39
4 21,387 W1y 9.74 287.96 18.42
5 18.656 10.15 9.78 283.03 23.88
& 15,833 10.16 8.32 268.47 z28.24
7 13.810 10,14 9.82 23%.1g8 31,09
g 13.119 10.13 9.2 289.38 31,04
9 12.428 10.14 9.85 283.95 33.55
s & 8 STATION 3 s 3 &
RP RADIUS TOTAL STATIC  TOTAL £BS

PRESS PRESS  TEMP  BETAZ
24,732  11.84  10.53 304.46 28.3)
24,025 11.86  10.53 3(3.02 26.35
23.312  11.87  10.56 302.02 25.04
21.145 11,42 10.45 300.17 27.21
18.260 10.65  10.44 297.45 24.63
15.464 10.43  10.43 208.04 55.25
13.467 10.43  10.43 200.45 41.43
12.781 .10.43  10.44 209.606 28.14
12.225 10.44  10.45 200.45 24.96
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TABLE II. - Continued.

(Z) Reading number 2151

STAGE TOTAL PREZSSURE RATIO 1.128
STAGE TOTAL TEMPERATURE RATIQ 1,043
STAGE ADIABATIC EFFICIENCY 0.807
WE [GHT FLOW 11,88
ROTATIVE SPEED 1233.7
PERCENT DESIGN SPEED 90.2
¢ & STAT‘ON 1 s 2 0

RP RADIUS TOTAL  STATIC  TOTAL ABS
PRESS  PRzSS TEMP ECTAZ

t 25,278 10,07 9.81 288.29 -4.52
2 24,646 10,09 9,81 288.14 -3.88
3 24,036 10.12 9.82 288.08 -3.27
4 22,192 10.12 9.80 288.04 -2.74
5 19,776 10,17 9.85 288.01 -5.43
6 17.366 10,19 6.8t 283,16 -0.4
-7 15,558  10.08 9,76 288.09 -19.10
g8 14,6853 10.08 9.74 288.25 -18.20
9 14.295 10,14 9.76 289.08 -6.86
¢ o STATXON 2 LI T )
RP RaDIUS  TOTAL  STATIC  TCTAL ABS
PRESS  PRESS TEMP BETAZ
to24.491 10,09 9.75 288.3 14.87
2 23.8'8 10,10 9.75 288.37 14,87
3 23,454 10,13 9.74 288,07 15,15
4 21.387 10,14 9.72 288.22 17.72
5 18.636 10.18 9.79 287.689 22.97
6 !5.883 10.19 9.82 288.32 27.97
T 15.810 10,15 9.84 289.04 31.24
8 13.119 10,11 9.83 289.09 34.59
9 12.428 10.14 9,86 289.02 34.48
¢ s STATION 3 ¢
RP RADIUS TOTAL STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ
1 24,732 11T 10.40 303.44 25.59
2 24.025 11.80 10.42 302.63 24.03
3 23.312 11.82 10.44 301.68 22.97
4 21.145  11.33 10.33 299.88 25.94
5 18.260 10.56 10.35 266.27 16.64
6 15.464 10.34 10.35 298.19 30.61
7 13.467 10.32 10.32 298.50  -0.01
g 12.781 10.31 10.32 298.58 7.61
9 12.225 10.31 10.32 298.68 15.53



TABLE II. - Continued,

(m) Reading number 2152

STAGE TOTAL PAESSURT RATIO 1,145
STAGE TOTAL TEMPTZRATURE RATIO 1,051
STAGE ADIABATIC EFFICIENCY 0.784
WETGHT FLOW 14,41
ROTATIVE SPEED 80%8.9
PERCENT DESIGN SPEED 100.5
¢ s 0 STATION 1 LI T Y

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TENP BETAZ
25,278 10,14 9.75 288.65 =3.38

1
2 24,646 10,13 9.70 288,37 -5.88
5 24,036 10,14 9.74 236,30 -3.(5
4 22,192  10.16 8.75 238.14  -1,30
5 19,776 10,18 9.72 287.86 -2.09
6 17,586 10.06 9.66 287.66 -18.65
7 15,568 10,11 9.64 288,06 -21.78
g 14,938 10,10 9,64 283,28 -18.79
9 14,295 10,07 9.62 288.57 =-15.95
e & STATION 2 . s 3
RP RADIUS  TQTAL  STATIC  TOTAL ABS
PRESS  PRESS TENP BETAZ
124,490 10,14 9.65 288.55 18.24
2 23.818 10,10 9.00 288.06 14,54
5 23.4%4 10,4 9.63 288.50 15.14
4 21,387 10.17 9.63 283,57 17.85
5 18.655 10.19 9.67 288.34 25.1!
& 15,833 10,14 9.73 2e8.4t 21.26
T 13,810 10,13 9.75 288.73 29.35
g 13.119 10.10 9.74 288.68 34.35
9 12.428 10.09 9.75 289.24 36.57
¢ 00 STATION 3 ¢
RP RADIUS TOTAL  STATIC  TOTAL ABS

PRESS  PRESS TP BETAZ
24,732 12.06 10.22 305.47 19.26
24.023 12,13 10.24 304.63 21.11
23.312 12,13 10.30 304.40 20.95
21,145 11,53 10,16 302.44  24.33
18.260 10.40 10.19 296.02 3.71
15.464 10.16 10.17 298.76 3
13.467 10,17 10.18 299.86 2.05
12.781 10,17 10.18 300.12 5.
12.225 10.16 10.16 300.5i 2.04
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TABLE II. - Continued.

(n) Reading number 2153

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEWPERATURE RATIO
STAGE ADIABATIC EFFICIENCY
HZ1GHT FLOW

ROTATIVE SPLED

PERCENT DESIGN SPEED

¢ STATION !
RP RADIUS TOTAL  STATIC  TOTAL
PRESS  PRZSS TEVP

1 25,276 10,13 §.82 288.43
2 24,846 10,1 9.81 2a3.354
3 24,056 0.t 8.85 235.28
4 22,192 10.13 9,82 28¢,06
5 19,776 10,16 9.62 28t.06
6 17.3585 10.17 6.80 233,01
7 15,562 10,07 8.7¢ 287.65
8 14,938 10.09 9.7 288.20
g 14,265 10,10 9.75 2e8.74
te STATION 2

RP RADIUS  TOTAL  STATIC TOTA

PRESS  PRZSS TEMP

too24.481 10,14 9.74 2E8.72
2 23.818 10,18 9,75 288.3!
5 23,484 10,12 9.75 288.353
421,587 10,14 6,73 283,38 -
5 18,835 10.18 9.78 283.%
& 15,833 10.19 9.8! 288.77
T 13.810 10,15 9.84 2£8.53
g 135,119 10.12 0.84 289.1¢
9 12.428 10.12 9.87 289.45

oo STATION 3

RP RADIUS TOTAL  STATIC  TOTAL

PRESS PRESS  TEMP
24.732  12.46  10.8C 308.95
24.023 12.44  10.88 307.57
23.312  12.43  10.91 306.35
21.145 11,89  10.78 3(5.25
18.260 11.00  10.76 301.39
15.464 10.76  10.75 3i2.80°
13,467 10.73  10.73 303.66
12.781  10.72  10.71 303.03
12.225 10.74  10.73 303.14
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TABLE II. - Continued.

(0) Reading number 2154

STAGE TOTAL PRESSURE RATIO 1178
STAGE TOTAL TEMPERATURE RATIO 1,057
STAGE ADIABATIC EFFICIENCY 0.805
KEIGHT FLOW 12.75
ROTATIVE SPEED 8057.3
PERCENT DESIGN SPEED 100.5
. 6 8 STAT‘ON ‘ ()

RP RADIUS  TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BLTAZ
25.278 10.06 9.75 288.27 -4.T!

1
2 24.646 10,09 9,75 26E.03 -4.04
3 24,056 10.09 9,75 238.33 -2.95
4 22,192 10,13 9.76 288.16 -2.62
5 19,776 10.13 9.74 287.95 -2.23
6 17.386 10.16 9.74 288.14 -1.,88
7 15,568 10.18 9.75 258,18 2,00
8 14,938 10,19 9.7t 288.27 0.88
9 14,295 10,19 9.69 288.50 1,51
e o 0 STATlON 2 ) Au 3
RP RADIUS  TOTAL  STATIC  TOTAL ABS
- PRESS  PRESS TEMP BETAZ
T 24,481 10,05 9.66 288.30 14.56
2 25.8!'¢ 10.11 9.66 2Z:3.14 14,85
3 23.454 10,10 9.66 222.5¢ 15,03
4 21,387 10.15 9.67 288.3¢ 17,97
5 18.63%6 10.14 9,65 288.34 22.42
6 15.883 10.17 9.7%5 223.87 27.78
T 13,810 10.17 9.78 208.85 30.92
g8 13,119 10,15 9.78 289.14 31,61
9 12.428 10.13 9.79 289.54 33.85
s 00 STATION 3 Lo
RP RADIUS TOTAL STATIC  TOTAL ABS

PRESS  PRESS TEMP BETAZ
24,732 12.27 10.€3 3508.42 28.78
24.025 12.30 10.61 306.75 26.27
23.312  12.31 10.64 3506.01 25.48
21.145 11,72 10.55 303.1 28.13
18.260 10.76 10.52 300.09 24.72
15.464 10.53 10.53 301.95 28.15
13.467 10.55 10.55 302.24 47.12
12.781  10.55 10.54 302.71 39.77
12,225 10.54 10.55 302.84 -17.60
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TABLE II. - Concluded.

(p) Reading number 2155

STAGE TOTAL PRZSSURE RATIO 1.158
STAGE TOTAL TEMPERATURE RATIO 1.055
STACT ADIABATIC EFFICIENCY 0.806
HELGHT FLOW 13.06
ROTATIVE SPEED 8019.0
PERCENT DESIGN SPEED 100.0
s o STAT[GN1 s & 8

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ

1 25.278 10.14 9,77 286.53 -3.56
2 24.645 10,14 9,74 288.57 -4.74
5 24,056 10,18 9.77 288,50 -5.66
4 22.192 10.16  9.75 Zz38.03  -8.10
5 19.776 10,05 9,74 287.79 -15.80
6 17.585 10,08  9.72 287.85 -12.88
7 15,588 10,11 9,71 287.63 ~-19.43
8 14,958 10.23  9.74 283.70  1.18
9 14,205 10.24 9.7 288.51 .14
v STATION 2 v
RP RADIUS  TOTAL  STATIC TOTAL  48S.
PRESS PRESS ~ TEWP  BETAZ
124,401 10,16 9,67 288.40 19,43
2 23.818 10.14  G.64 208.55 17.86
323,454 10,18 9.67 238.44 16,70
& 21,387 10.19  9.67 288.06 16.25
5 13,635 10.20  9.75 286.06 15.15
6 15885 10,16  9.77 268.34 22.45
T 13,810 1017 9.80 288.75 29.67
g 13119 10021 980 269.00 30.19
9 12.428 10.17  0.79 289.24 33.03
o STATION 3 K
RP RADIUS TOTAL STATIC TOTAL  A8S

PRESS  PRESS TEMP BETAZ
24,732 12.19 10.48 306.85 22.19
24.023 12.25 10.47 305.81 22.17
23.312  12.25 10.51 3504.92 25.36
21.145 11.65 10.41 3502.45 27.87
18.260 10.67 10.41 297.85 17.76
15.464 10.40 10.40 300.09 65.37
13.467 10.40 10.40 300.79 72.22
12.781  10.41 10.41 301.38 31.82
12.225 10.41 10.42 301.77 22.45
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TABLE I, - PERFORMANCE FOR STAGE 55R3-55R

(a) Reading number 2165

STAGE TOTAL PRESSURE RATIO 1,045
STAGE TOTAL TEMPERATURE RATIO 1.015
STAGE ADIABATIC EFFICIENCY ¢.827
AT IGHT FLOK 10.05
ROTATIVE SPEED 4310.0
PERCENT DESIGN SPEED 50.0

e STATION ! soe s
RP RADIUS  TOTAL  STATIC  TOTAL A3S
PRESS  PRESS TE¥P  BETAZ
' 25,278 10,10 6,03 282.2% -1.28
2 24,845 10,11 9,92 288.25 ~-1.%5
3 24,056 10,12 9.62 253,17 -1.47
222,102 10,13 9.92 238,12 -~0.1
5 13,778 14,14 9,62 288.44  -0.,17
& 17,336 19,14 g, 288.65  -0.23
T 15,538 10.'5 9,60 2868.32  -0.53
8 !4,938 10,15 9,60 268.38 -0.!%
9 14,235 10,14 9.9 288.31 -4.55
o 8 ST;T!ON 3 « 4
RPORADIVS  TOTAL STATIC TOTAL A25
PRESS  PRESS TEMP  BETAY
to24.430 10,00 4,89 287.97  15.32
2 2%.8'8 1210 9.88 237.92 14077
325,452 1Lt a.89 287,90 15.28
420,387 12.'3 9,85 288.%5  18.1%
5 '8.836 0.3 9,90 285.46 2317
s '5.883 3.5 9.91 288.24  27.33
T35 t5.te 9.9 282.12 25.83
g8 13.1'¢ 10.:3 §.91 Zgg.22 2§.35
9 12.428  10.13 9.91 288.57 351.08
s & 8 STAT[ON 3 T T }
RP RADIYU TOTAL  STATIC  TOTAL L3
PRESS  PRESS TN 3cTL7
24,732 10.70 10.18 264.17 29.34
24.023 10,71 10.18 255.82 27.39
23.312 10,71 10.18 283.31  23.90

21.145 10,63 id.16 282,11
18.260 10.36 10,14 291.25
15,464 10,16 10.15 290.8!
13,4687  10.14 10.14 251,17
12.781 10.13 10,15 291.20
12.225 10.13 10.14  2§61.55
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TABLE III, - Continued,

(b) Reading number 2166

STAGE TOTAL PRESSURE RATIO 1,066
STAGE TOTAL TEMPERATURE RATIO 1,022
STAGE ADIABATIC EFFICIENCY 0.83

WEIGHT FLOA 12,01
ROTATIVE SPLED 4827, ¢
PERCENT DESIGN SPEED 80.2
s & & STATION { I Y

RP RADIUS TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ

1 25,278 10.08 9.835 288.17 -1.45
2 24,646  10.12 g.83 288.25 -2.!2
3 24,035 Q.1 9,84 288,26 -1.23
4 22,192 10,13 6,85 287.8% -0.29
5 19,776 10.14 9,85 288.'7 0007
e 17.38 10.15 6.82 268.21 2.5¢
T 15,568 10.1% 9.80 288.30 0.34
8 14,958 1i.16 9.80 288.32 0.2¢
9 14,285 10,15 9.79 288,48 -0.4E
¢« & & STAT[ON 2 [ T ¥
RPRADIUS  TOTAL  STATIC  TOTAL  2BS
PRLS PRESS TEMP BLTAZ
24,49 10,07 9.77 287.85 14,54
2 23.8'6 10,09 .7V Z8E.00 4,55
3 25,434 10,10 9.78 288.(c  15.22
4 21,337 .13 4,78 287.84  18.19
-5 18,83 10.'4 9.79 287.6Y  22.59
o !5.883% 10.'5 9,82 288.2v 27.!2
Tot5.81r 1. 9.82 283,40 29.72
g8 13,11 10.14 §.82 288.16 29.%0
9 12.428 10.12 9.82 288.18 - 31.13
s & 8 STATon 3 » s 9
RP RADIUS TOTAL  STATIC  TOTAL ABS

PRESS  PRESS TEMP BETAZ
24,732 10.97 10.19 297.03 28.78
24,023 10.98 10.2V 286.32 27.08
25.312  10.99 10.21 285.67 23.80
21,145 10.86 10.18 263.85  19.47
18.260 10.45 10.14 292.34  16.5¢
15.464  10.17 10.14 257.81 5.72
13.467 10.14 10.14 282.61 6.01
12.781 10.14 10.14 292.58 24.29
12,225 10.14 10.14 292,43 24.87
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TABLE III. - Continued.

(c) Reading number 2167

STAGE TOTAL PRESSURE RATI0 1,090
STAGE TOTAL TEMPERATURE RATIO .30
STAGE ADIABATIC EFFICIENCY 0.847
WEIGHT FLOW 13,75
ROTATIVE SPEED 5604.3
PERCENT DESIGN SPEED 69.9
oo STATION 1 co

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEWP BETAZ
25.278 - 10.(08 9.75 283.2!1 -1.14

1
2 24.646 10.12 9.75 268,32 -1.28
3 24,056 10,13 .76 28g,10 -4.60
L 22,192 10,15 9.75 287.¢8 -0.03
5 19.77%  10.17 9.74 228,51 0.01
6 17.386 10,17 9.74 288,25 -1.5%
7T 15,568 10,04 9,70 287,90 -12.18
8 14,938 10,07 9,69 288.3! -18.16
9 14,295 10.06 9.68 288.13 -12.75
N STATION 2 ¢
RP RADIUS  TOTAL STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ
24,491 10,09 9.67 237,84 14,86
2 25.818 0.1 9.68 283.(9 14.83
3 25,454 1.1 9.66- 287,85 15.!5
4 21,337 10,16 9.68 287.87 17.84
5 18.656 10.!% 9.70 288,19 22,74
6 15.883 10.19 9.75 288.25 27.!
To13.810 10,14 9.76 z£8£3.26 28.99
g 135.119 10,13 9.76 288.90 31.32
9 12.428 10.11 9.77 288.50 33.7f
R ‘ STATION 3 s
RP RADIUS TOTAL  STATIC TOTAL ABS
PRESS  PRESS TEMP BETAZ
1 24,752 11.30 10.24 300.10 28.19
2 24,023 11.33 10.26 29¢.25 26.92
3 23.312 11.35 10.27 2987.99 23.94
£ 21,145 11,15 10.22 265.99 19.83
5 18.280 10.57 10.17 283.73 16.06
6 15.464 10.20 10.17 292.86 15.61
T 13.487  10.17 10.17 283.43  17.97
g 12.781 10.18 10.16 294.07 11.26
9 12,225 10.17 10.17 294,17 58.84
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TABLE III. - Continued.

(d) Reading number 2168

STAGE TOTAL PRESSURE RATIO 1,123
STAGE TOTAL TEMPERATURE RATIO 1,041
"STAGE ADIABATIC EFFICIENCY 0.829
WE IGHT FLOA 15,42
ROTATIVE SPEED | 8417.5
PERCENT DESIGN SPEED 80.0
[ S} STATKON 1 ¢ 2

RP RADIUS  TOTAL  STATIC  TOTAL KBS
PRESS  PRESS TENP BtTAZ

1 25.278 10,11 .70 287.97 -3.97
2 24.846 10,17 0,70 288,45 -5,21
5 24,055 10,19 9,70. 288.86  -5.97
4 22,102 10,19 G.68 258.24 -8.44
5 16,776 10,10 9.68 288.07 -11.52
& 17.385 10,08  G.64 2€7.85 ~-14.84
T 15,568 10,07 9,59 2@8.05 -20.90
8 14,953 10,10 9.60 287.99 ~-19,51
9 14,205 10,10 9.60 288.24 ~-17.60
© oo STATION 2 RN
RPRADIUS  TOTAL  STATIC  TOTAL  4BS
PRESS PRESS  TEMP  BETAZ
t24.4%0 10,10 9,80 285.38  18.55
2 25.8'8  13.20 9.50 282.68 17.43
3 25,484 10,22 9.60 288.87 17,27
4 21,387 10,22 G.60 288.32 15.58
5 '8.8%5 10.22  0.84 285.85 16.58
& 15,885 10,18 0.80 288.48 21.26
T 13,815 10.17 9.70 283,78 28.89
8 13,119 10,14  8.60 288.59 31.7
9 12.428 10.15  9.70 288.80 34.82
IO STATION 3 s
RP RADIUS  TOTAL  STATIC TOTAL  ABS
PRESS PRESS  TEMP  BETA
124,732 WLTT 10.33 304.45  25.71
2 24.023 11,78 10.35 303.i5  25.30
3 23.312  11.81  10.37 301.63 25.88
& 21.145 11,51 10.30 209.02 22.33
5 18.260 10.75  10.24 265.84 10.87
6 15.464 10.30  10.24 264,71 15,74
7 13.467 10.28  10.25 296.41  7.38
g 12.781 10.27  10.25 296.07  8.79 -
9 12.225 10.25 10.24 296.34 14.33



TABLE III. - Continued,

(e) Réading number 2169

STAGE TOTAL PRESSURE RATIO 1,151
STAGE TOTAL TE&MPLRATURE RATIO 1,043
STAGE ADIABATIC EFFICIENCY 0.838
HWETGHT FLOW 13,24
ROTATIVE SPEED 6422.8
PERCENT DESIGN SPEED 80.1
¢ s STATXON’ 6 0

RP RADIUS  TOTAL  STATIC  TOTAL £BS
PRESS  PRESS TEMP BETA

125,278 10411 8.76 2¢8.73 -6.04
2 24,645 10.15 .76 288.55 -8.57
3 24,036 10.16 9.76 288,27 -~5.36
4 22,192 10.18 9.7% zgg.tt -8.20
5 19,776 10.12 §,7% 287,56 -11,74
€& 17.38 10.07 §.71 287,76 -16.,89
T 15,568 10,07 . 9,69 287,89 -20.39
g 14,938 10.11 9.69 288,26 -12.3%
9 14,205 10.20 9,69 283.55 -0.20
s 0 STATION 2 s 2 s
RP RaZIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BLTAZ
Too24,498 10,16 5,68 288.77 18.83
2 23.8'8 0.8 9,68 2c8,76 17.94
5 25,454 10,19 9,68 282.3! 17.08
4 20,387 10,20 9.¢2 288.'8 18.97
3 18.63% 10,19 9.7 288.41 16.93
& 15.883 10.'5 .75 262,17 19.8!
o380 10007 9,77 283.57 28.35
8 13.119 10.16 9.77 288.32 31.05
g 12.428 10.1'9 9.78 288.31 31.17
s 00 STATION 3 : Lo
RP RADIUS TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BETAZ
1 24.732 11,85 10.52 305.80 - 33.94
2 24.023 11.82 10.52 304.28 31.44
3 23.312 11.84 18.52 302.02 7,45
4 21,145 11,55 10.46 233.18 26.43
5 18.260 10.88 10,40 256.32 25.58
6 15.464 . 10.453 10.38 285.52 26.17
7 13.467  10.40 10.38 266.81 22.32
g8 12.78! 10.39 10,59 296.88 45.58
9 12,225 10.40 10.40 297.38 61.95



TABLE III. - Continued.

(f) Reading number 2170

CSTAGE TOTAL PRESSURE RATIO i.128
STAGE TCTAL TEMPERATURE RATIO 1,042

TAGE ADIABATIC EFFICIENCY 0.84¢
W [GHT FLORW 14.53
ROTATIVE SPELED 6433.3
PERCENT DESIGN SPERD - 89.2

¢ o STAT!ON‘ ¢ & b
RP RADIUS  TOVaL  STATIC  TGOTAL 4BS

PRESS  PRESS TEMP  BETAZ
vo25.278 1.1 .72 288,94 -5.2%
2 24,645  t0.'e 6,72 288,50 -3.12
3 24,036  10.18 .71 26E.3%  -5.53
4 22,162 10,19 9,71 283,08 -7.14
5 19,778 10,07 G,68 2B87.94 -12.T%
& 17,385 10,05 9.66 287.85 -17.0!
T 15,368 10,23 9.€6 268,10 -4.00
8 14,933 14,08 e.6! 287.78¢ -10.44
9 14,205 10,10 9,60 283,19 -17.09
¢ & B STATION 2 s 2 b
RP RADIUS  YOTAL  STATIC  TOTAL A3S
PRESS  PRISS TP 8zTAZ
ogandet 10016 .85 289.09 g
2 2s.8'8 10,19 6,85 238,71 17,33
3 25,840 10,15 9,85 283.30 15,50
« 20,337 .2t e.63 288.'3 17,15
5 'g.eZ8 L2 G.e5 286.43  16.54
c 15.e33 10.15 a7t 28855 20017
TOoi3.ele 10,23 9.7 293,78 28,53
g !3.119 10,15 9.72 288.62 35i.74
g 12.428 10.13 9.73 288.80 34.05
¢ e STATION 3 s
RP RADIUS  TOTAL  STATIC  TOTAL ABS

PRESS  PRESS = TEMP EETAZ
24,732 11.79 16.42 304.94  29.29
24.025 1.8 10.43 303.58 7.54
25.312  11.82 10.42 302.08  25.29
21.145 11,5« 10.37 2¢8.00  24.0¢
18.250 10.82 10.32 266.'2 22.8%
15,464 10.3 10.30 295.11 1.45
13.467 10.31 10.31 295.55 60.08
12.781 10.32 10.30 . 296.87 12.98
12.225 10.31 10.30 266.99 11.54°
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TABLE III. - Continued,

(g) Reading number 2172

TAGE TOTAL PRISSURE RATIO 1,159
STAGT TOTAL TEMPEZRATUREZ RATIO 1.053
STAGE ADIABATIC EFF{CITNCY 3..e17
ACIGHT FLOR 17.18
RGTATIVE SPEED 7185.6
PERCENT DESIGN SPEED 89.7
s o STAT]ON 1 ¢ 4 &
RP RADIUS  TOTAL  STATIC  TQTAL ABS

' PRESS  PRESS TEMP BETAZ

125,278 10,12 9.59 238,52 -4.37

2 24.64 10,19 9.60 288,58 -5.45

5 24,058 10.22 9,59 283.45 -6.47

4 22,192 10,22 9,57 288,25 -9.72

5 19,77 10,05 g,54 287,87 -16.05

6 17,336 10,06 9.50 287,95 -19,97

T 15,58 10.08 9.47 287.91 -22.08

8 14,933 10,1 9,46 283.11 -=20.85

9 14,295 10,10 9.47 283.64 -18.49
s 0 0 STATION 2 s 0
RP RaDIVUS  TOTAL TATIC  TOTAL 43S

PRESS  PRESS TIMP LTAZ

24,491 10,20 9.45 283.7c 18.87
2 25.8'8 10.25 g.48 z2gd.vz 17,18

3 23.454 10,25 8,47 283.55  18.00

421,337 1827 G.47 288,50 15.33

5 18.6355 12.26 §.55 288,49 16.92

o !5.833 10.1@9 9.58 288,40 19.87

Tot3.81) 0 1%.22 9.61 286.0! 28,22
g 13.116  10.17 G.60 2568.83 51.84
9 12.428 10.18B 9.62 289.14 35.28
s 8 @ STATION 3 L B

RADIUS  TOTAL  STATIC TOTAL  ABS

 PRESS PRESS  TEMP  GETAZ
24.732  12.24  10.41 308.65 25.54
24.025  12.27  10.42 3(6.84 24.48
23.312 12,26 10.43 307.12 24.05
21.145 11,88  10.35 302.05 22.56
18.260 10.91  10.30 297.60 20.71
15.464  10.34  15.28 296.35 19.9!
13.467 10.35  10.28 287.94  7.89
§2.781  10.32  10.28 298.36 11.33
12.225 10.29  10.29 298.41 24.53
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TABLE II, - Continued.

(h) Reading number 2173

STAGE TOTAL PRESSURE RATIO 1,170
STAGE TOTAL TEMPERATURE RATIOQ 1.056
STAGE ADIABATIC EFFICIENCY 0.821
I IGHT FLOW 13.91
ROTATIVE SPEED 7205.6
PERCENT DESIGN SPEED 89.8
. STATXON 1 [ )

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS PRESS . TEMP BETAZ

{25,278 10,11 9.75 268.39 ~6.39
2 24,646 10.16  9.75 2688.53 -7.29
324,036 10,17 9,73 288.49 -7.72
4 22,192 10,18 9,72 288.28 -9.20
5 19,776 10.14 9,71 287,98 -11.25
6 17.386 10,07  9.68 287.80 -18.07
7 15,568 10,09  9.66 287.74 -22.07
8 14,938 10,11 9.65 288.20 -21.78 .
9 14,295 10,09  9.84 288.34 -15,8!
oo STATION 2 “ o
RP RADIUS  TOTAL  STATIC  TOTAL 435
PRESS PRESS  TEMP  BETA
24,491 10,18 9.64 268,57 18.76
2 23.818 10.20  9.54 288,49 17.88
323,454 15,21 9.64 268.42 17.18
4 21,387 10,22 9.85 288.3% 16.50
5 18.636 10.2!  9.68 283.22 16.63
& 1!5.833 10.17  9.72 286.50 20.62
T 13,810 10,18 9.75 288.45 28.75
g 13,119 10,16  9.74 28368 352.70
¢ "12.428 10.15  6.76 288.82 34.94
SR STATION 3 R
RP RADIUS TOTAL  STATIC TOTAL  ABS
PRESS PRESS  TEMP  BEITAZ
1 24,732 12,41 10.75 311.99 35.44
2 24.023 12,35 10.75 300.13 36,3
3 23.312 12,20 10,74 305.35 31.99
4 21.145 11,85  10.66 302.08 28.50
5 18.260 11.15  1).58 298.77 28.28
6 15.464 10,58 10,55 208.11 29.18
7 13.467 10.56  10.55 299.66 31.55
g 12.781 10,56  10.55 289.93 32.50
9 12.225 10.56  10.56 299.98 67.48



TABLE III. - Continued.

(i) Reading number 2174

STAGE TOTAL PRzSSURL RAT!O 1.166
STAGE TOTAL TEMPERATURE RATIO 1,054
STAGE ADIABATIC EFFICIENCY 0.838
HWEIGHT FLOW 15,51
ROTATIVE SPEED 7206.2
PERCENT DESIGN SPEED 89.9
s o 0 STATION | ¢ s 0

RP RADIUS  TOTAL  STATIC  TOTAL ABS
PRESS  PRESS TEMP BLTAZ

t 25,278  10.12 9,65 288.5%¢ -5.75
2 24.645 10,20 9,65 288,61 -56.05
¥ 24,058 10,21 9,65 2£8.50 -56.82
& 22,192 10.19 9.64 288.27 -10.09
5 19,776 10.07 9,61 287.8! ~-15.34
6 17.386 10,07 9,55 287.67 -17.75
7 15,568 10,10 9,55 288,03 -22.46
8 14,63 10,11 9,54 283,13 -21,17
9 14,205 10,11 9.54 288.43 -18.48
¢ & @ STAT!ON 2 ¢ o &

0
v
0
P T4
<
<
@

TOTAL  STATIC  T0T& A8S
PRESS  PRESS TEMP BLTAZ

124,491 10,2 9,54 288.73  18.69
2 25.8'8 15.23 8,55 208,73 18,35
3 23,454 14,22 0,55 228,60 17.%
& 21,337 18,27 &.56 288.56 16.23
5 18.836 10.27 &,60 288,44 16,24
S !5.883 10,19 G.65 ze2.12  20.69
T 13,810 10.22 S.87 2r8.9%5  27.46
g 13.110 10.18 §.57 288.87 3.4
9 12.428 10.18 9.69 289.01 35.75
I STATION 3 s
RP RADIUS TOTAL STATIC  TOTAL ABS
PRESS  PRESS TEMP  BETAZ
1 24,732  12.30 10.57 309.78 30.28
2 24.023 12.35 10.58 307.81 28.54
3 23.312 12.35 10.60 365.79 26.47
4 21.145  11.94  10.50 302.04 24.82
5 18.260 11.05 10.44 298.30 23.90
6 15.464 10.48 10.42 297.21 23.67
7 13,467 10.43 10.43 259.06  42.01
8 12.781  10.42 10.42 299.26 40.48
g 12.225 10.42  10.43 299.61 31.86
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TABLE I, - Continued.

(j) Reading number 2175

STAGE TOTAL PRESSURE RATIO 1,167
STAGE TOTAL TENMPERATURE RATIO i.062
STAGE ADIZBATIC EFFICIENCY 0.844
WE [GHT FLOW 18.85
ROTATIVE SPEED 7931, 7
PERCENT DESIGN SPEED 69.6
¢ s STATION i [ N T

RP REDIUS  TOTAL  STATIC  TOTAL 48S
PRESS  PRESS TLiP oeTAZ

125,278 10.12  9.51 288.14 4,29
2 24.646 10.20 .46 288,45 -6.32
324,036 10,22 9045 288,50 -7.17
4 22,192 10.25  0.43 268.27 -10.39
5 19,776  10.04 9.38 227.63 -14.78
6 17.385 10.03  9.35 287.8! -19.95
7 15,568 10,12 9.29 288.42 -26.07
8 4,938 10,12 9.27 238.48 -22.89
9 14,205 10,08  9.26 2€8.84 -17.29
© oo STATION 2 cee
RP RADIUS  TOTAL  STATIC  TOTAL  ABS
PRESS PRESS  TEMP  BETAZ
to24,291 10,30 .35 282.65 19.44
2 23.6'8 10.25 9,30 238.64 18.0
3 23.484 10,28 9,30 283.75 17.54
4 20,337 10,3t .30 288.50 16.18
5 18,635 10.29  9.37 232.58 17.00
& 15,883 10.19  9.44 233.37  10.40
T 15,810 10.18  9.48 238.99 28.27
g 13,119 1017 947 28886 52.38
9 12.428 10.16  09.47 288.91 35.33
S STATION 3 v
'RP RADIUS TOTAL  STATIC TOTAL  ABS
PRESS PRESS  TEMP  BETAZ
124,732 12.79  10.49 312,73  25.28
2 22,023 12.77  10.46 311.17 25.22
3 23.312 12.85  10.51 309.27 24.31
4 21.145 12.20  10.42 304.70 22.80
5 18.260 11.04  10.31 299.45 20.20
6 15.454 10.37  10.31 2068.32 18.74
7 13.467 10.39  10.32 360.52  9.60
8 12.781 10.36  10.32 301.09 13.22
9 12.225 10.32  10.31 301.35 21.21



TABLE III. - Continued.

(k) Reading mumber 2176

STAGE TOTAL PRESSURE RATIO 1,215
STAGE TOTAL TEMPERATURE RATIO 1.064
STAGE ADIABATIC EFFICIENCY ¢.887
WE1GHT FLOW 16,18
ROTATIVE SPEED 7957.2
PERCTNT DESIGN SPEED 99.2
. 8 0 STATION 1’ ¢ & 0

RP RADIUS  TOTAL  STATIC  TOTAL ABS

PRESS  PRESS TEMP BETAZ

125,278 10,12 9.85 287.79 -5.52
2 24,846 10,19 9,85 288.17 -5.49
3 24,0% 10.22  9.65 288.24 -5.64
4 22,192 10,23 0,64 288.60 -9.47
5 19,770 10.08 9.6' 287,79 -11,94
6 17.385 15,04  9.55 267.69 -15.33
TO15,586 10,02 9,51 287,94 ~17.87
8§ 14,038 10,09 9,51 288,90 -18.47
314,235 10010 9,49 283.20 -14.92
e STATION 2 £
RP RATIJS  TOTAL  STATIC TOTAL A3S
PRESS PRESS  TEMP  BETAZ
to26.230 '3.27 9.52 288.21  19.78
2 23.8'8  '0.30  9.52 267.82 17.17
3 235,454 10,29 9,54 287.53 17.5¢
4 20,387 10,30 354 287.62  18.82
5 '8.835 10,32 3,59 287.84 16.49
5 '5,985 10,24 2,63 287.79 10.35
S 3BS85 2enga a8
g '3.01§ 10737 §le6 288.30 52013
9 12,428 10.22  9.67 288.47 35.64
S STATION 3 ceo
RP RADIUS TOTAL  STATIC TCTAL  ABS

PRESS  PRESS TEMP BETAZ
24,732 12.93 10.86 314.86 35.34
24,023 12.92 10.86 312.05 32.00
23.312  12.9C 10.86 308.97 29.19
21,145 12,45 10.78 304.60 27.44
18.260 11,38 10.70 299.97 26.96
15.464 10.68 10.65 299.20 26.78
13.467 10.64 10.64 301.27 39.42
12.781  10.65 10.65 301.98 47.77
12.225 10.66 10.66 302.48 45.43
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TABLE III. - Concluded,

(1) Reading number 2177

STAGE TOTAL PRESSURE RATIO
STAGE TOTAL TEMPERATURE RATIO
STAGE ADIABATIC EFFICIENCY

WE |GHT FLOK

ROTATIVE SPEED

PERCENT DESIGN SPEED

toe STATION !
RP RADIUS  TOTAL  STATIC  TOTAL
PRESS  PRESS TEMP

t 25,278 10,12 9.61 zee.19
2 24,646 10,23 9.60 288.26
3 24,036 10.25 9.58 288,21
4 22,192 10.24 9.58 268.1!
5 19,776 10.04 9.55 287.89
6 17,386 10.05 9,49 287.78
7 15,58 10.02 9.40 288.80
8 14,938 10.06 9.44 283.6¢
9 14,265 10.09 9.43 288.72

$ e STATION 2

RP RADIUS  TOTAL  STATIC  TOTAL

PRCSS  PRESS TEMP

24,480 10,30 9.46 288.1¢
2 25.8!8 10,3 9.45 268.09
3 23,454 10,3 G.46 287.¢6
421,387 10,37 9.47 287.8c
5 !'B.e3c 10.38 9.54 287,99
6 15,885 10.25 4,57 287.73
To15.810  10.29 9.62 228.34
g 13.119 10.22 9.60 288.14
9 12.428 10.23 9.61 288.33

¢ 0 STATION 3

RP RADIUS TOTAL  STATIC  TOTAL

PRESS PRESS  TEMP
24,732  12.80  10.72 Z13.41
24,023 12.95  10.76 311.43
23.312  12.98  10.76 306.05
21.145 12.44 10.66 304.66
18.260 11.30  10.60 299.97
15,464 10.59  10.53 298.47
13.467 10.56  10.56 301.09
12.781  10.52  10.53 301.59
12.225 10.52  10.53 301.73

WW-~4RNJ WY —

s b

KBS
BETAZ
19,66
17.75

17.35
26

1o,

15,12
19,94

28.59
52.33
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C-72-3909

(a) Rotor 55. (b) Stator 55.
Figure 1. - Fan stage 55.

Instrument survey stations

3 2 1
m NANARNRRRNSS S &
< ! i
| <= Flow
I e (\Q
——_/7 mm
N
- - E - ¢
B Stator Rotor ~ Stage
setting
(\ angle,
\ B,
Design / deg
setting
angle -15  55R3
N— -80 55
-85 55R2

Rotation

Figure 2. - Flow path for stage 55 with reverse flow.
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Figure 4. - Modified test facility.

—— Two null-balancing
pressure taps for
flow angle measurement

Thermocouple—

|
Total |
pressure tube <

C-67-3836 C-68-1280

(a) Combination total pressure, total temperature, and flow (b} Static pressure probe; 8° C-shaped wedge.
angle probe.

Figure 5. - Survey probes.
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Station 3

Station 2

;24.5°
530 .
56° o Wall static pressure
o  C-shaped static probe
a

Combination total pressure,
total temperature, and
angle probe

a° *P 31°
Station 1
Figure 6. - Circumferential location of survey instrumentation at each station looking
downstream.
Percent design speed
o 100
a] 90
o 80
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o 50
------- Maximum system flow
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®
Sl m}; Q% -
a Bog ELQ:\:/ %b/
8 4 7 /
g Oy %‘6 %h
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s / ’ AQd
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o o Q,A
1.0 | | | | | |
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(a) Stage 55R3 (-75°).

Equivalent weight flow, kg/sec
(b) Stage 55R (-80°).

Figure 7. - Overall performance with reverse flow.

(c) Stage 55R2 (-859).
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