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SUMMARY

A combined experimental and analytical program was conducted to

examine the effects of inlet turbulence on airfoil heat transfer. The

experimental portion of the study was conducted in a large-scale

(approximately 5X engine), ambient temperature, rotating turbine model

configured in both single stage and stage-and-a-half arrangements. Heat

transfer measurements were obtained using low-conductivity airfoils with

miniature thermocouples welded to a thin, electrically heated surface skin.

Heat transfer data were acquired for various combinations of low or high

inlet turbulence intensity, flow coefficient, first-stator/rotor axial

spacing, Reynolds number and relative circumferential position of the first

and second stators. Aerodynamic measurements obtained as part of the

program include distributions of the mean and fluctuating velocities at the

turbine inlet and, for each airfoil row, midspan airfoil surface pressures

and circumferential distributions of the downstream steady state pressures

and fluctuating velocities. Analytical results include airfoil heat

transfer predictions produced using existing two-dimensional boundary layer

computation schemes and an examination of solutions of the unsteady

boundary layer equations. The results of this program are reported in four

separate volumes. All four have a common report title and the following

volume subtitles:

REPORT TITLE: THE EFFECTS OF INLET TURBULENCE AND ROTOR/STATOR INTERACTIONS

ON THE AERODYNAMICS AND HEAT TRANSFER OF A LARGE-SCALE ROTAT-

ING TURBINE MODEL

VOLUME TITLES: VOLUME I: R86-956480-1 FINAL REPORT

VOLUME II: R86-956480-2 HEAT TRANSFER DATA TABULATION

15% AXIAL SPACING

VOLUME III: R86-956480-3 HEAT TRANSFER DATA TABULATION

65% AXIAL SPACING

VOLUME IV: R86-956480-4 AERODYNAMIC DATA TABULATION
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INTRODUCTION

The primary basis currently used by the gas turbine community for heat

transfer analysis of turbine airfoils is experimental data obtained in

linear cascades. These data have been very valuable in identifying the

major heat transfer and fluid flow features of turbine airfoils. The

question remains, however, as to how well cascade data translate to the

rotating turbine stage. It is known from the work of Lokay and Trushin

(Ref. 1) that average heat transfer coefficients on the rotor may be as

much as 40 percent above the values measured on the same blades without

rotation. Recent work by Dunn and Holt (Ref. 2) supports the conclusion of

Ref. 1. It is widely recognized that at this time a need exists for a set

of heat transfer data from a rotating system which is of sufficient detail

to allow careful local comparisons between static cascade and rotor blade

distributions. It is important that this data set include sufficient flow

field documentation to support the computer analyses being developed today.

Other important questions include the impact of both random and

periodic unsteadiness on both the rotor and stator airfoil heat transfer.

The random unsteadiness arises from stage inlet turbulence and wake

generated turbulence and the periodic unsteadiness arises from blade

passing effects. A final question is the influence, if any, of the first



stator row and first stator inlet turbulence on the heat transfer of the

second stator row after the flow has been passed through the rotor.

OBJECTIVES

The first program objective has been to obtain a detailed set of heat

transfer coefficients along the midspan of a stator and a rotor in a

rotating turbine stage (Fig. 1). The experimental program was designed

such that the rotor data could be compared directly with data taken in a

static cascade. The data are compared to a standard analysis of blade

boundary layer heat transfer which is widely available today. In addition

to providing this all-important comparison between rotating and stationary

data, this experiment provides important insight to the more elaborate full

three-dimensional programs being proposed for future research. A second

program objective has been to obtain a detailed set of heat transfer

coefficients along the midspan of a stator located in the vake of an



upstream turbine stage. Particular focus here was on the relative

circumferential location of the first and second stators. Both program

objectives were carried out at two levels of inlet turbulence. The low

level was on the order of 1 percent while the high level of approximately

10 percent is more typical of combustor exit turbulence intensity. The

final program objective is to improve the analytical capability to predict

the experimental data.

DESCRIPTION OF EXPERIMENT1 •

1. Turbine Facility

All experimental work for this program was conducted in the United

Technologies Research Center Large Scale Rotating Rig (LSRR). This test

facility was designed for conducting detailed experimental investigations

of flow within turbine and compressor blading. Primary considerations were

to provide a rig which would: (1) be of sufficient size to permit a high

degree of resolution of three dimensional flows, (2) possess a high degree



of flexibility in regard to the configurations which can be tested, and (3)

enable measurements to be made directly in the rotating frame of reference.

The facility is of the open circuit type with flow entering through a

12-ft diameter inlet. A 6-in. thick section of honeycomb is mounted at the

inlet face to remove any cross flow effects. The inlet smoothly contracts

the cross section diameter down to 5 ft. Flow is then passed through a

series of three fine mesh screens to reduce the turbulence level.

Immediately downstream of the screens is a telescoping section which slides

axially and permits access to the test section. The test section consists

of an axial series of constant diameter casings enclosing the turbine,

compressor or, fan model assemblies. The casings are wholly or partially

transparent, which facilitates flow visualization and laser-Doppler-veloci-

meter studies. The rotor shaft is cantilevered from two downstream

bearings thus providing a clean flow path to the most upstream row of test

airfoils. Axial length of the test section is 36 in. The rotor is driven

or braked by a hydraulic pump and motor system which is capable of

maintaining shaft speeds up to 890 rpm. Downstream of the test section



flow passes through an annular diffuser into a centrifugal fan and is

subsequently exhausted from the rig. A vortex valve is mounted at the fan

inlet face for flow rate control.

2. Airfoil Coordinates and Aerodynamics

The surface midspan coordinates of the three airfoil rows (first

stator and rotor and second stator) are given in Tables 1, 2 and 3

respectively.

The aerodynamic documentation of the turbine stage indicated that all

parameters were very close to data obtained during prior testing with this

turbine model, Ref. 3. As an example, the stator and rotor pressure

distributions are shown in Figures 2a, 2b and 2c at the design flow

coefficient (C /U =0.78). Agreement with a two dimensional potential

flow calculation at this midspan location is excellent. The computed

surface velocity distributions are used as the input to the suction and

pressure surface boundary layer calculations.



3. Inlet Turbulence

As part of the present contract heat transfer distributions through

the LSRR turbine blading were examined for both lov and high levels of

inlet turbulence. Throughout this report the low and high levels are

referred to as "grid out" and "grid in" respectively. With the test

facility configured in the minimum inlet turbulence arrangement (grid out)

the inlet turbulence was approximately 0.5% at an axial location 22% of

axial chord ahead of the first stator leading edge. Higher levels of inlet

turbulence were produced by installing a biplane grid upstream of the

first stator. The turbulence generator consisted of a nearly square array

lattice of three concentric rings spaced uniformly in the radial direction

with 80 radial bars evenly spaced circumferentially. Both the rings and

radial bars were of nearly square 1/2 inch cross-section. The mesh spacing

of the bars was 2.1 inches radially and 4.5 degrees (2.1 in. at

mid-annulus) circumferentially. With the grid installed at the inlet

turbulence intensity was typically 9.8%. The spanwise distributions at

four different circumferential locations (relative to the stator leading



edge) are shown in Fig. 3. The data indicate that the turbulence is

spatially uniform, nearly isotropic, and temporally (long time average)

steady. This is representative of the level of turbulence measured at the

exit of aircraft gas turbine combustors.

4. Heat Transfer Instrumentation

Heat transfer measurements were obtained in this study using low

conductivity rigid foam castings of the test airfoils. A uniform heat flux

was generated on the surface of the foam test airfoils using electrically

heated metal foil strips attached to the model surface. Conduction and

radiation effects produced small departures from complete uniformity. Local

airfoil surface temperatures were measured using thermocouples welded to

the back of the foil while the air temperature was measured using

thermocouples in the air stream. The secondary junctions to copper wire

were all made on Uniform Temperature Reference blocks (Kaye Instruments,

UTR-48N) and the data were recorded using a Hewlett-Packard 300 channel



data aquisition unit (3497A/3498A), and an ice point reference (Kaye

Instruments, K140-4). A 212 ring slip-ring unit (Venden Co.) was used to

bring heater power onto the rotor and to bring out the thermocouple data.

Instrumentation locations for the three airfoils are given in Figures

4a, 4b and 4c.

GUIDE TO DATA PRESENTATION

In Appendices I (15% axial spacing data) and II (65% axial spacing and

1 1/2 stage data) the data are presented in a series of "sets". Each "set"

consists of the heat transfer data for a single airfoil (stator or rotor)

for a particular test condition (some combination of flow coefficient,

Reynolds number, axial spacing and inlet turbulence level). Each set

consists of four plots: (1) the midspan Stanton number distribution, (2) a

highly expanded plot of the Stanton number distribution in the leading edge

region and (3) & (4) plots of the spanwise distributions of the Stanton

number on the pressure and suction surfaces. Also given are tabulated val-



ues of the Stanton and Nusselt numbers as veil as the measured vail

temperature data. The form of the data is slightly different for the

stators and rotor for reasons related to the rotor slip-ring viring

arrangement. Each stator data set is identified by a single six digit

label e.g. R P (RUN POINT ). Slip ring limitations required that a

complete set of rotor data be combined from tvo subsets e.g.

R__P__-R_ P__. A guide map to the data sets of Appendix n is given in

Figure 5. The order of presentation of the data sets in this appendix

proceeds sequentially following the order from top to bottom given in

Figure 5.



NOMENCLATURE

SYMBOL

BX

CX

K

Q-NOM

RHO-EXIT

S

TT

Urn

U-EXIT

U'

X

Y

QUANTITY

AXIAL CHORD

AXIAL VELOCITY COMPONENT

AIR THERMAL CONDUCTIVITY

NOMINAL SURFACE HEAT FLUX

DENSITY AT AIRFOIL TRAILING EDGE

SURFACE DISTANCE

TOTAL TEMPERATURE AT AIRFOIL
LEADING EDGE

AIRFOIL VELOCITY AT MIDSPAN

AIR VELOCITY RELATIVE TO
AIRFOIL AT TRAILING EDGE

VELOCITY FLUCTUATION

AXIAL DISTANCE

CIRCUMFERENTIAL DISTANCE

UNITS
ENGLISH

IN

FT/SEC

BTU/HR-FT-°F

BTU/FT2-SEC

LBM/FT3

IN

°F

FT/SEC

FT/SEC

FT/SEC

IN

IN

SI

CM

M/SEC

JOULE/M-SEC-°C

KWATT/M3

KILOGRAM/M3

CM

°C

M/SEC

M/SEC

M/SEC

CM

CM
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TABLE 1

is
OF poem

'AIRFOIL: FIRST STATOR (MIDSPAN)
PITCH (ins.): 7.71118

LEADING EDGE TRAILING EDGE

RADIUS (ins.)

METAL ANGLE (degr.)

WEDGE ANGLE (degr.)

0.44484

90.00000

31.80000

0.10987

21.42000

6.84000

1
2
3
4
J5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
O--'

34
35
36
37
33
39
40
41
42
43
44
45
46
47
43
49
50
51
52
53

X (ins.)

0.00000
0.05932
0.11864
0.17796
0.23723
0.2.9660
0.35592
0.41524
0.47456

53388
0.59320
0.74150
0.83930
.03810
.13640
.33470
.43300
.63130
1.77960
1.92790
2.07620
2.22450
2.37280

52110
66940

2.81770
2 . 96600
3.11430
3 . 26260
3.41090
3.55920
3.70750

00410
15240
30070
44900

4.59730
4.74560
4.39390
5.04220
5.19050

53880
5.39312
5.45744
5.51676
5.57606
5.63540
5.69472
5.75404
5.81336
5.37263
5.93200

YL (ins.)

6.8C766
6.44330
6.43405
6.41912
6.40354
6.38729
6.37035
6.35273
6.33441
6.31540
6.29568
6.24325
6.1S623
6.12447
6.05781
5.9&603
5.90396
5.82633
5.73787
5.64326
5.54212
5.43404
5.31852
5.19498
5.06273
4.92096
4.76373
4.60490
4.42825
4.23771
4.03254
3.81279
3.57943
3.33397
3.C7798
2.81269
2.53937
2.25373
1.97172
1.67884
1.38062
1.07737
0.76951
0.64517
0.52020
0.39451
0.26316
0.14117
0.01364
-0.11456
-0.24329
-0.37263
0.00000

7,
7,
7,
7,

YD (ins.)

6.8C766
7.15365
7.17319
7.19210
7.21034
7.22791
7.24476
7.26089
7.27624
7.29080
7.30453
7.33502
7.35957
7.37753
7.38335
7.39114
.33513
.36940
.34300
.30490

7.25403
7.189Z7
7.10949
7.01363
6.90066
6.76967
6.61989
6.45078
6.26202
6.05354
5.82550
5.57826
5.31230
5.02816
4.72650
4.40803
4.07350
3.72369
3.35942
2.98147
2.59066
2.18773
1.77352
1.60432
1.43448
1.26252
1.08901
0.91397
0.73745
0.55950
0.38014
0.19943
0.00000

12
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TABLE 2

AIRFOIL: FIRST ROTOR (MIDSPAN)
PITCH (ins.): 6.05879

LEADING EDGE TRAILING EDGE

RADIUS (ins.)

METAL ANGLE (degr.)

WEDGE ANGLE (degr.)

0.34872
42.1S646

31.24000

0.19000

25.97093

5.31000

1
2
3
4
5
6
7
e
9

10
11
12
13
14
15
16
17
IS
19
20
21
Zii
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
33
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

X (ins.)

0.00000
0.06341
0.12632
0.19023
0.25364
0.31705
0.38046
0.443S7
0.50728
0.57069
0.63410
0.7?262
0.95115
1.10967

.26320
1.42672
1.58525
1.74377
1.90230
2.06082
2.21935
2.37787
2.53640
2.69492
2.85345
3.01197
3.17050
3.32902
3.48755
3.64607
3.80460
3.96312
4.12165
4.28017
4.43370
4.59722
4.75575
4.91427
5.07230
5.23132
5.38985
5.54S37
5.70690
5.77031
5.83372
5.39713
5.96054
6.02395
6.08736
6.15077
6.21418
6.27759
6.34100

YL (ins.)

3.41970
3.21919
3.15069
3.10908
3.08419
3.07242
3.07243
3.08422
3.10912
3.14694
3.18401
3.26533
3.33349
3.38322
3.43094
3.46228
3.43271
3i49248
3.49176
3.43053
3.45S68
3.425*6
3.33201
3.32633
3.25330
3.17735
3.08233
2.97433
2.35162
2.71488
2.56463
2.40136
2.22577
2.
1,
1,
1,
1,

-0

03852
84022
63139
41252
18402

0.94623
0.69955
0.44-103
0.18003
0.09214

20337
0.31578
•0.42949
•0.54443
•'0.63800
0.67575
•0.68673
•0.675*1
•0.63841
•0.49672

Yy (ins.)

3.41970
3.62774
3.74347
3.84906
3.94593
4.03518
4.11769
4.19414
4.2*511
4.33106
4.39238
4.52752
4.63984
4.73220
4.
4.
4.
4.
4,
4.

4.
4.

.80674

.86506

.90837
,93760
.95347
.95652

4.94712
4.92555
.89193
.84632

4.78863
4.71868
4.63616
4.54063
4.43151
4.30799
4.16905
4.01334
3.33912
3.64406
3.42595
3.18387
2.91861
2.63221
2.32774
.00832
.67680
.33571
0.98699
0.84573
0.70359
0.56065
0.41698
0.27261
0.12765
-0.01791
-0.16397
-0.31052
•0.49672

2.
1,
1,

13



ORIGINAL PAGE IS
POOR QUALITY

TABLE 3

AIRFOIL: SECOND STATOR (MIDSPAN)
PITCH (ins.): 6.05879

LEADING EDGE TRAILING EDGE

RADIUS (ins.)

METAL ANGLE (degr.)

WEDGE ANGLE (degr.)

0.34999

45.66800..

2.7.50000

0.19000

25.00000

6.50000

1
2
3
4
5
6
7
e
9
10
11
12
13
14
15
16
17
•18
19
20
21
22
23
24
25
26
27
28
'29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

X (ins.)

0.00000
0.06452
0.12904
0.19356
0.25808
0.32260
0.38712
0.45164
0.51616
0.5S068
0.64520
0.80650
0.96780
1.12910
1.29040
1.45170
1.61300
1.77430
1.93560
2.09690
2.25320
2.41950
2.53080
2.74210
2.90340
3.06470
3.22600
3.38730
3.54860
3.70990
3.87120
4.03250
4.19380
4.35510
4.51640
4.67770
4.33900
5.00030
5.16160
5.32290
5.48420
5.64550
5.80680
5.37132
5.93584
6.00036
6.06438
6.12940
6.19392
6.25344
6.32296
6.38748
6.45200

YL (ins.)

4.10291
3.47786-
3.528S5
3.57793
3.62510
3.67035
3.71368
3.75508
3.79454
3.83206
3.86762
3.947?6
4.01599
4.07162
4.11482
4.14552
4.16371
4.16934
16244
14298
11101
06655
00965

3.94037
?.. 35879
3.76498
3.65906
3.54111
3.41127
3.26967
3.11644
2.95172
2.77563

YU (ins.)

4.10291
4.
4.

8849

1

39030
18130
96166

1.73160
1.49128
24090

0.98064
0.71074
0.43141
0.31707
0.20126
0.08400
0.03471
0.15484
0.27639
0.39934
0.52368
0.64939
0.00000

.30650

.40610
4.50013
4.5S395
4.67235
4.75210
4.82695
4.89760
4.96425
5.02707
5.16834
5.23865
5.38963
5.47259
5.53859
5.58849
5.62296
5.64258
5.64778
5.63388
5.61615
5.57973
5.52972
5.46611
5.38882
5.29771
5.19255
5.07300
4.93863
4.78891
4.62316
4.44053
4.24001
4.02052
3.78134
3.52218
3.24330
2.94535
2.62941
2.29682
1.94914
1.58790
1.43996
1.29018
1.13867
0.98552
0.83080
0.67459
0.51699
0.35805
0.19786
0.00000

14



TURBINE STAGE AT 15% AXIAL GAP

FIG. 1
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STREAMWISE TURBULENCE (RMS)
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8

6

Center 60% of span

Mean 9.8*

g •
8 5

s

20 40 60
% Span

Figure 3

80 100
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Bx = 5.932 in. TOTAL ARC LENGTH = 20.334 in.

ORIGINAL PAGE IS
OF POOR QUALITY

<D

> 3

2

. 1

0

I I

l_ 60

J_ I 1 I
0

NOTE

1 2 3 4 5 6 7
X — inches

— ORIGIN OF ARC LENGTH (S) IS THE AXIAL TRAILING EDGE
(MAXIMUM X). S INCREASES MOVING COUNTERCLOCKWISE

SUCTION SURFACE AIRFOIL TC's 1-60
PRESSURE SURFACE AIRFOIL TC's 40-97

T.C.*

1

2

3

4

5

6

7

11*

15

16

17

18

22*

26

27

28

29

33*

37

38

X/BX

0.995

0.968

0.941

0.915

0.887

0.858

0.829

0.799

0.767

0.735

0.700

0.663

0.620

0.575

0.524

0.464

0.396

0.324

0.169

0.155

S'B*
0.012

0.096

0.181

0.265

0.349

0.434

0.518

0.602

0.686

0.771

0.855

0.939

1.024

1.108

1.192

1.277

1.361

1.445

1.529

1.614

T.C.»

39

40

41

42

43

44

45

46

47

46

49

X

51

52

53

54

55

56

57

58

X/BX

0.073

0.007

0.004

0.001

0.000

0.000

0.001

0.002

0.005

0.008

0.013

0.018

. 0.023

0.030

0.037

0.044

0.052

0.060

0.068

0.076

S/BX

1.698

1.782

1.791

1.799

1.608

1.816

1.824

1.833

1.841

1.850

1.858

1.867

1.875

1.883

1.892

1.900

1.909

1.917

1.926

1.934

T.CJ

59

60

61

62

63

64

65

69*

73

74

75

79*

83

84

85

89*

93

94

95

96

97

X/BX

0084

0.092

0.130

0.172

0.209

0.246

0.285

0.356

0.421

0.484

0.538

0.590

0.637

0.679

0.723

0.764

0.802

0.840

0.878

0.914

0.949

S/B,

1.942

1.951

1.993

2.035

2.077

2.119

2.162

2.246

2.331

2.414

2.499

2.583

2.667

2.752

2.836

2.920

3.004

3.089

3.173

3.257

3.342

* AT THESE AXIAL STATIONS T.C.S LOCATED AT 50% SPAN AND ±8.3, 16.6 AND 25% AWAY FROM MIDSPAN

Figure 4a Instrumentation Diagram for the First Stage Stator
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B = 6.341 in. TOTAL ARC LENGTH = 18.753 in.

<D 3

o

> 2

32

ORIGINAL PAGE FS
OF POOR QUALITY

I I
1 2 3 4 5

X — inches
NOTE — ORIGIN OF ARC LENGTH (S) IS THE AXIAL TRAILING EDGE

(MAXIMUM X). S INCREASES MOVING COUNTERCLOCKWISE

SUCTION SURFACE AIRFOIL TC's 1-58
PRESSURE SURFACE AIRFOIL TC's 38-93

T.C.»

1

2

3

4

8*

12

13

14

15

16

20*

24

. 25

26

27

28

32*

36

.S 37

36

X/BX

0.975

0.945

0.912

0.678

0.845

0.811

0.773

0.735

0.692

0.643

0.586

0.525

0.456

0.382

0.303

0.226

0.155

0.095

0.044

0.003

S/B,

0.069

0.148

0.227

0.306

0.385

0.463

0.542

0.621

0.700

0.779

0.858

0.936

1.015

1.094

1.173

1.252

1.331

1.410

1.488

1.567

T.C.#

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

»BX

0.001

0.000

0.000

0.002

0.004

0.007

0.012"

0.017

0.023

0.030

0.037

0.044

0.052

0.061

0.068

0.076

0.083

0.090

0.096

0.103

S/BX

1.575

1.583

1.591

1.599

1.607

1.615

1.622

1.630

1.638

1.646

1.654

1.662

1.670

1.678

1.686

1.693

1.701

1.709

1.717

1.725

T.C.»

59

60

61

62

63

67*

71

72

73

77*

61

82

83

87*

91

92

93

X/BX

0.139

0.172

0.211

0.251

0.290

0.371

0.445

0.513

0.574

0.629

0.680

0.730

0.774

0.820

0.858

0.699

0.940

S/BX

1.764

1.804

1.843

1.883

1.922

2.000

2.080

2.159

2.237

2.316

2.395

2.474

2.553

2.632

2.711

2.789

2.868

1 AT THESE AXIAL STATIONS T.C.S LOCATED
AT 50% SPAN AND ±8.3. 16.6 AND 25%
AWAY FROM MIDSPAN

Figure 4b Instrumentation Diagram for the First Stage Rotor
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ORIGINAL PAGE IS
OF POOR QUALITY Bx = 6.452 in. TOTAL ARC LENGTH = 19.141 in.

1 2 3 4

X — inches
NOTE — ORIGIN OF ARC LENGTH (S) IS THE AXIAL TRAILING EDGE

(MAXIMUM X), S INCREASES MOVING COUNTERCLOCKWISE

SUCTION SURFACE AIRFOIL TC's 1-59
' ' ' PRESSURE SURFACE AIRFOIL TC'S 39-94

T.C»

1

2

3

7*

11

12

13

14

15

19*

23

24

25

26

27

31*

35

36

37

38

X/BX.

0990

0.962

0.933

0.904

0.871

0.839

0.804

0.767

0.727

0.682

0.634

0.580

0.518

0.451

0.377

0.298

• 0.226

0.157

0.095

0.047

S/B,

0.023

0.101

0.178-

0.256

0.333

0.411

0.488

0.566

0.643

. 0.721

0.798

0.876

0.953

1.031

1.108 -

1.186 •

1.263

1.341

1.418

1.496

T.C.K

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

X/BX

0002

0.001

0.000

0.000

0.002

0.004

0.008

0.012

0.018

0.024

0.031

0.038

0.044

0.052

0.060

0.067

0.075

0.082

0.089

0.096

S/BX

1.573

1.581

1.589

1.5%

1.604

1.612

1.620

1.627

1.635

1.643

1.651

1 .658 •

1.666 •

1.674

1.682

1.689

1.697 .

1.705

1.713

1.720

TC.»

59

60

61

62

63

67*

71

72

73

77*

81

82

83

87 »

91

92

93

94

X/B,

0.103

0.139

0.177

0.214

0.250

0.325

0.401

0.471

0.533

0.592

0.645

0.696

0.742

0.786

0.828

0.868

0.908

0.945

S/B,

1.728

1.767

1.806

1.B44

1.883

1.961

2.038

S.116

2.193

2.271

2.348

2426

2.503

2.581

2.658

2.736

2813

2.891

*AT THESE AXIAL STATIONS T.C.s LOCATED

AT 50% SPAN AND ±8.3, 16.6 AND 25%

AWAY FROM MIDSPAN

Figure 4c Instrumentation Diagram for the Second Stage Stator
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ORIGINAL PAGE IS
OF POOR QUALITY

ex/u — o.sea

ORID OUT

OTATOR

SXNOI_E STAOE
CONFIGURATION

BOX SRACINO

(MAX Ri ONI_Y>

CX/U — O . 7BO

CX/U — O.682

CX/U — O.S60

QRXD XN CX/U — O.7BO

ex/u — o.eai

cx/u — o.sei

GRID OUT

ROTOR

CX/U — O.7BO

CX/U — O . SB 1

CX/U — O.SBO

ORID XN CX/U — O.7SO

CX/U — O.6QO

CX/U — O . SB 1

ROTOR

a—4/2
CONFIGURATION

(GRID OUT EXCERT
AS MARKED BY M)

CX/U — O.7BO

CX/U — O .

cx/u - o.eai

CX/U — O.SSO

CX/U — O.SOO

Cx/U — O .

CX/U - O . -»20

— O . OO

QRXD OUT

STATOR

cx/u
ONLY)

— O . 2S

— O . BO

— O .

— 1 . OO

— O . OO

ORZD XN

— O . SB

— O . BO

«• O . 7B

— 1.OO

FIG. 5 ORDER OF DATA PRESENTATION APPENDIX II
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ORIGINAL PAGE IS
OF POOR QUALITY

FIRST STATOR CX/U=.963 GRIIi OUT

MIDSPAN HEAT TRANSFER-

RUN: 55 POINT: 2

65* SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

61.3
16.3

U-EXIT

205.7
62.7

RHO-EXIT

0.0754
1.2078

K

0.01486
0.02570

Q-NOM

0.1430
1.6229

BX

5.932
15.067

FOR UNIT!-: SEE NOMENCLATURE

TC*

1
2
3
4
5
6
7

11
15
16
17
22
26
27
29
33
37
38
41
42
51
52
53
56
57
58
45
46
47
49
50
54
55
59
62
63
65
74
75
83
89
93
94

S
(IN. )

11 .00
10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.00
4.50
4.00
3.00
2.50
2.00
1.50
0.45
0.40

-0.05
-0.10
-0.15
-0.30
-0.35
-0.40
0.25
0.20
0.15
0.05
0.00
-0.20
-0.25
-0.45
-1.00
-1.25
-1.75
-3.25
-3.75
-4.75
-6.25
-6.75
-7.25

S/BX

1 .854
1.770
1.6B6
1.601
1.517
1 .433
1 .349
1 .264
1 . 180
1 .096
1.011
0.843
0.759
0.674
0.506
0.421
0.337
0.253
0.076
0.067
-0.008
-0.017
-0.025
-0.051
-0.059
-0.067
0.042
0.034
0.025
0.008
0.000
-0.034
-0.042
-0.076
-0.169
-0.211
-0.295
-0.548
-0.632
-0.801
-1.054
-1 .138
-1.222

ST

0.001918
0.0021 16
0.002148
0.002236
0.002279
0.002546
0.002552
0.002640
0.002635
0.002386
0.001330
0.000849
0.000892
0.001012
0.001398
0.001494
0.001519
0.001620
0.002457
0.002461
0.002187
0.002158
0.001947
0.001640
0.001477
0.001450
0.002746
0.002769
0.002767
0.002675
0.002606
0.001918
0.001755
0.001451
0.000962
0.000899
0.000750
0.000580
0.000593
0.000626
0.000765
0.000806
0.000956

NU

855.0
943.4
957.8
997. 1
1015.9
1135.0
1137.6
1176.9
1174.8
1063.9
593.1
378.3
397.7
451 .2
623. 1
666.2
677.1
722.2
1095.6
1097.1
975. 1
962.1
868.3
731.0
658.7
646.6
1224.2
1234.7
1233.6
1192.8
1161.8
855.0
782.5
646.8
428.8
400.9
334.3
258.6
264.3
279.2
341.0
359.4
426.0

TUALL
< F >

80.6
79.2
79.0
78.3
78.1
76.4
76.4
75.9
76.0
77.4
89.4
103.7
101 .8
97.4
87/9
86.2
85.8
84.3
76.5
76.5
78.4
78.6
80.4
83.7
86.1
86.5
75.0
74.9
74.9
75.3
75.7
80.6
62.3
86.5
98. 5
100.9
108.0
119.3
118. 1
114.8
105.9
103.8
97.7

TUALL
(0

27.0
26.2
26.1
25. 7
25.6
24.7
24.7
24.4
24.4
25.2
31 .9
39.8
38.8
36.3
31.0
30.1
29.9
29. 1
24.7
24.7
25.8
25.9
26.9
28.7
30.0
30.3
23.9
23.8
23.8
24.1
24.3
27.0
28.0
30.3
37.0
38.3
42.2
48.5
47.8
46.0
41.1
39.9
36.5

28



FIRST STATOR CX/U=.963

SPANUISE HEAT TRANSFER

GRID OUT 65* SPACING

RUN: 55 POINT: 2

SYSTEh
OF UNITS

ENGLISH
SI

TT

61.3
16.3

U-EXIT

205.7
62.7

RHO-EXIT

0.0754
1.2078

K

0.01486
0.02570

0-NOM

0.1430
1.6229

BX

5.932
15.067

FOR UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34
35
36

TC«

19
20
21
22
23
24
25

TC*

8
9

11
12
13
14

TC«

66
67
68
70
71
72

TC*

78
80
81
82

TC*

86
87
89
90
91
92

Y
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. >
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. >
4.50
4.00
3.00
2.50
2.00
1.50

Y
< IN. )
4.50
4.00
3.50
2.50
2.00
1.50

Y
( IN. )
3.50
2.50
2.00
1 .50

Y
<:N. )
4.50
4.00
3.00
2.50
2.00
1.50

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
41.7
33.3
25.0

x SPAN

58.3
41 .7
33.3
25.0

Z SPAN

75.0
66.7
50.0
41.7
33.3
25.0

S/BX = 0.
ST

0.001536
0.001467
0.001468
0.001494
0.001506
0.001464
0.001651

S/BX = 0.

VST

0.001360
0.000773
0.000764
0.000849
0.000837
0.000813
0.000979

S/BX * 1.
ST

0.003398
0.002286
0.002640
0.002651
0.002420
0.002779

S/BX = -0.
ST

0.000841
0.000662
0.000650
0.000657
0.000656
0.000783

S/BX = -0.
ST

0.000636
0.000603
0.000589
0.000605

S/BX = -1.
ST

0.001644
0.000827
0.000765
0.000852
0.000802
0.000894

42144
NU

684.7
654.1
654.7
666.2
671.5
652.6
736. 1

84289
NU

606.4
344.4
340.7
378.3
373.2
362.4
436.7

26433
NU

1515.0
1019.4
1176.9
1182. 1
1079.0
1239.2

37930
NU

374.8
295.3
289.7
293.1
292.3
349.2

71645
NU

283.6
268.8
262.7
269.7

05361
NU

733.2
368.7
341.0
379.?
357.6
398.5

TUALL
(F)
85.6
86.7
86.6
86.2
86.0
86.7
84.0

TUALL
< F >
88.7

107.4
107.9
103.7
104.2
105.4
98.5

TWALL
< F >
72.7
78.1
75.9
75.9
77.2
75.2

TUALL
(F)

103.4
113.4
114.3
113.7
113.9
106.2

TUALL
< F >

114.5
117.0
118.1
116.8

TUALL
(F)
83.6

103.0
105.9
101.9
104.1
100.3

TUALL
< C >
29.8
30.4
30.4
30.1
30.0
30.4
28.9

TUALL
< C >
31.5
41.9
42.1
39.8
40.1
40.8
37.0

TUALL
(0
22.6 '
25.6
24.4
24.4
25.1
24.0

TUALL
< C >
39.7
45.2
45.7
45.4
45.5
41.2

TUALL
<C>
45.8
47.2
47.8
47. 1

TUALL
(C)
28.6
39.4
41 . 1
38.8
40.1
37.9

29
ORIGINAL PAGE fS
Pf POOR QUALITY



X
oa
\
en

f
en
"^

d
"̂ r

^—

CD
tr
<^
^j"~

i*--*.

en

G
O

O
O

0
O
0

o

G
O _

O
O

0

O
o *
0

o

** * * • o o q>
G>«O

. Q

£ 0
(k Q O

J 5 0
1/1 U
I—

- ifl u CD —
0: 2 to O
u. u . O

O—
^ ». .

Q 01
0. =5

in in x
Q: ID u

1 , 1 . 1 .

P

r-

c

r~

1

-

(\
^j- m c\j <-< o i
0 0 O . O

' o a o a
.o o o

NO 2 N VI 5

X

en

30



1

CD

CD
f*****.
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n ŝ̂ . " • . ' *

.•^•^ •
TT)

X ^ O) H) /
(B — •> t\l ?» '
\ «\J ^ UD /

— in •* CD rvi /

ci cj -^ i - .

>- ' -^ • t\j ni / • ' ' • •

• T • : •
I
' • ' .

ro •

• - § • ' . ' ^ : : A>:; -
§S / : -.."'7

<vv-

X

T
1 _

• OJ

: • • ! '
I

1
r /

/
f\J

IK 8 : : ' : •
u! o N.- ' • • •

5 :S ' . ' ' : ' •: . ' .
^^^ .
in in x(k to u

1 , 1 , 1

t 00 OJ • r-H C

0
o

o
00

o
CD ^

5
en

a ^°

a
C\j

a
o o o o
O O ; . O O

o o a o
NOINVIS

33



FIRST STATOft CX/u=.780' GRID OUT

MIDSPAN HEAT TRANSFER

RUN: 53 POINT: i

652 SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

57.2
14.0

U-EXIT

204.3
62.3

RHO-EXIT

0.0754
1.2073

K

0.01474
0.02549

Q-NOM

0.1390
1.5775

BX

5.932
15.067

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
4 •
5
6
7

11
15
16
17
22
26
27
29
33
37
38
41
42
51
52
53
56
57
58
45
46
47
49
50
54
55
59
62
63
65 '
74
75
83
89
93
94

S
(IN. )

11 .00
10.50
10.00
9.50
9.00
8.50
8.00
7.50'
7.00
6.50
6.00
5.00
4.50
4.00
3.00
2.50
2.00
1.50
0.45
0.40
-0.05
-0.10
-0. 15
-0.30
-0.35
-0.40
0.25
0.20
0.15
0.05
0.00

-0.20
'-0.25
-0.45
-1.00;

-1,25
-1.75
-3.25
-3.75
-4.75
-6.25
-6.75
-7.25

S/BX

1.854
1 . 770
1.686
1 .601
1.517
1 .433
1 .349
1 .264
1 . 180
1 .096
1 .011
0.843
0.759
0.674
0.506 *
0.421
0.337
0.253
0.076
0.067
-0.008
-0.017
-0.025
-0.051
-0.059
-0.067
0.042
0.034
0.025
0.008
0.000
-0.034
-0.042
-0.076
-0.169
-0.211
-0.295
-0.548
-0.632
-0.801
-1.054
-1.138

ST

.0.001898
0.002079
0.002114
0.002202
0.002247
0.002526
0.002530
0.002613
0.002581
0.002384
0.001362
0.000871
0.000916
0.001037
0.001414
0.001512
0.001534
0.001601
0.002413
0.002427
0.002157
0.002123
0.001921
0.001619
0.001490
0.001443
0.002696
0.002717
0.002718
0.002619
0.002579
0.001910
0.001750
0.001422
0.000995
0.000898
0.000784
0.000607
0.000621
0.000649
0.000766
0.000819

-1.222 0.000952

NU

846.7
927.3
943.0
982.5
1002.5
1126.9
1128.6
1165.4
1151.2
1063.3
607.7
388.6
408.6
462.7
630.9
674.3
684. 1
714.0
1076.3
1082.6
962.3
947.1
856.8
722.2
664.7
643.7
1202.9
1212.0
1212.6
1168.4
1150. 5
851.8
780.7
634.1
444.0
400.5
349.9
270.6
277.0
289.4
341.5
365.3
424.7

TWALL
<F>

76.7
75.4
75.1
74.3
74.1
72.3
V2.3
71.8
72.0
73.2
84.4
98.2
96.4
92.1-
83.2
81.6
61.2
80.3
72.6
72.5
74.3
74.6
76.3
79.7
81.5
82.3
71.0
70.9
70.9
71.4
71.6
76.4
78.1
82.6
92.9
96.5

101.6
112.5
111,3
108.7
101.5
98.9
93.5

TWALL
(C)

24.8
24.1
23.9
23.5
23.4
22.4
22.4
22.1
22.2
22.9
29.1
36.8
35.8
33.4
28.4
27.6
27.3
26.8
22.5
22.5
23.5
23.7
24.6
26.5
27.5
27.9
21.7
21.6
21.6
21.9
22.0
24.7
25.6
28.1
33.8
35.8
38.7
44.7
44.0
42.6
38.6
37.1
34.2

ORIGINAL PAGE IS
OF POOR



ORIGINAL PAGE IS
Of POOR QUAUTYiRST S T A T O R CX/U=.780

SPANU1SE HEAT TRANSFER

GRIP OUT 65X SPACING

R U N : 53 P O I N T : i

SYSTEM
OF UNITS

ENGLISH
SI

TT

57.2
14.0

U-EXIT

204.3
62. 3

RHO-EXIT

0.0754
1.2073

K

0.01474
0.02549

Q-NOM

0.1390
1.5775

BX

5.932
15.067

F O R U N I T S S E E N O M E N C L A T U R E

TC»

30
31
32
33
34
35
.36

TC*

19
20

, 21
22
23
24
25

TC*

8
9

11
12
13
14

TC*

66
67
68
70
71
72

S — S C S =

TC*

78
80
81
82

TC*

86
87
89
90
91
92

Y X
(IN. >
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y X
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y X
( IN. >
4.50
4.00
3.00
2.50
2.00
1.50

Y. X
( IN. )
4.50
4.00
3.50
2.50
2.00
1 .50

Y X
(IN. )
3.50
2.50
2.00
1.50

Y X
( IN. >
4.50
4.00
3.00
2.50
2.00
1 .50

SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

SPAN

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

SPAN

75.0
66.7
50.0
41 .7
33.3
25.0

SPAN

75.0
66.7
58.3
41.7
33.3
25.0

SPAN

58.3
41.7
33.3
25.0

SPAN

75.0
66.7
50.0
41,7
33.3
25.0

S/BX = 0.42144
ST NU

0.001534 684.5
0.001467 654.6
0.001472 656.5
0.001512 674.3
0.001502 670.0
0.001468 654.7
0.001641 731.8

S/KX = 0.84289
ST NU

0.001385 617.8
0.000792 353.4
0.000785 350.3
0.000871 388.6
0.000865 385.8
0.000833 371.4
0.001003 447.2

S/BX = 1.26433
ST NU

0.003344 1491.8
0.002352 1049.2
0.002613 1165.4
0.002624 1170.4
0.002391 1066.4
0.002745 1224.5

S/BX = -0.37930
ST NU

0.001002 447.1
0.000684 305.1
0.000670 299.0
0.000683 304.9
0.000682 304.4
0.001130 504. 2

S/BX » -0.71645
ST NU

0.000666 297.2
0.000635 283.4
0.000623 277.8
0.000629 280.4

S/BX = -1.05361
ST NU

0.001641 732.0
0.000819 365.3
0.000766 341.5
0.000862 384. S
0.000813 362.8
0.000910 406.0

TUALL
(F)
81.2
82.3
82.2
81.6
81.7
82.3
79.8

TUALL
(F)
83.9

101.9
102.2
98.2
98.5
99.9
93.3

TUALL
< F )
68.7
73.4
71.8
71 .8
73.1
71.2

TUALL
<F )
92.7
107.3
108.3
107.4
107.4
68.9

TUALL
< F )

107.9
110.0
110.9
110.5

TUALL
<F )
79.3
98.9

101.5
97.1
99.2
95.3

'TUALL
(0
27.4
27.9
27.9
27.6
27.6
27.9
26.5

TUALL
<C )
28.8
38.8
39.0
36.8
36.9
37.7
34.0

TUALL
( C )
20.4
23.0
22.1
22.1
22.9
21.8

TUALL
< C )
33.7
41.9
42.4
41.9
41.9
31.6

TUALL
(C )
42.2
43.3
43.8
43.6

TUALL
(C)
26.3
37.2
38.6
36.2
37.3
35.1
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ORIGINAL PAGE K
OF POOR QUAUtY

FIRST STATOR CX/U=.682 GRID OUT

MIpSF'AN HEAT TRANSFER

RUN: 54 POINT: 4

65* S P A C I N G

SYSTEM
OF UNITS

ENGLISH
SI

TT.

59.0
15.0

U-EXIT

205.6
62.7

RHO-EXIT

0.0745
1.1 933

K

0.014UO
6.02560

0-NOH

0.1470
1.6683

HX

5.932
15.067

FOR UNITS SEE NOf .ENCLATURE

TC«

1
2
3
4
5
6
7

1 1-
15
16
17
22
26
27
29
33
37
38
41
42
51
52
53
56
57
58
45
46
47
49
50
54
55
59
62
63
65
74
75
83
89
93
94

S
( IN. )

11 .00
10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.00
4.50
4.00
3.00
2.50
2.00'
1 .50
0.45
0.40

-0.05
-0.10
-0.15
-0.30
-0.35
-0.40
0.25
0.20
0. 15
0.05
0.00
-0.20
-0.25
-0.45
-1.00
-1.25
-1.75
-3.25
-3.75
-4.75
-6.25
-6.75
-7.25

S/BX

.854

.770

.686

.601

.517

.433

.349

.264

.180
1 .096
1 .011
0.843
0.759
0.674
0.506
0.421
0.337
0.253
6.076
0.067
-0.008
-0.017
-0.025
-0.051
-0.059
-0.067
0.042
0.034
0.025
0.008
0.000
-0.034
-0.042
-0.076
-0.169
-0.211
-0.295
-0.548
-0.632
-0.801
-1 .054
-1 . 138
-1.222 j

ST

0.001966
0.002158
0.002196
0.002301
0.002359
0.002609
0.002612
0.002691
0.002666
0.002490
0.001432
0.000878
0.000921
0.001043
0.001427
0.001536
0.001560
0.001638
0.002470
0.002477
0.002203
0.002163
6.001959
0.001656
0.001516
0.001472
0.002739
0.002756
0.002768
0.002672
0.002615
0.001941
0.001775
0.001493
0.001002
6.000926
0.000797
0.000613
0.000629
0.000656
0.000774
0.000846
0.001016

. NU

869.0
953.5
970.7
1017.0
1042.4
1153.0
1154.5
1189.4
1178.2
1100.4
632.7
388.1
406.9
460.8
630.8
678.7
689.6
723.8
1091.6
1094.5
973.6
955.8
865.9
732.1
670.0
650.6
1210.6
1217.8
1223.5
1181.0
1155.9
858. 0
784.4
659.9
443.0
409.3
352.3
271.0
277.9
290.1
342.0
374.7
449.1

TUALL
<F)

79.0
77.7
77.4
76.6
76.2
74.7
74.7
74.2
74;4
75.4
86.7
102.4
100.6
96.1
86.6
84.7
84.3
83.1
75.1
75.1
77.6
77.3
79.1
82.6
84.6
85.3
73.6
73.5
73.4
73.9
74.2
79.3
81.1
85.0
96.9
99.8
105.8
117.5
116.0
113.4
105.7
102.1
95.5

TUALL
,<C>

26.1
25.4
25.2
24.8
24.6
23.7
23.7
23.5
23.5
24.1
30.4
39.1
38.1
35.6
30.3
29.3
29.0
28.4
23.9
23.9
25.0
25.2
26.2
28.1
29.2
29.6
23.1
23.0
23.0
23.3
23.5
26.3
27.3
29.4
36. 1
37.7
41.0
47.5
46.7
45.2
41 .0
38.9
3i>.3

40



FIRST STATOR CX/U=.682

SPANUISE HEAT TRANSFER

GRID OUT 65X SPACING

RUN! 54 POINT! A

SYSTEH
OF UNITS

ENGLISH
SI

TT

59.0
15.0

U-EXIT

205.6
62.7

RHO-EXIT

0.0745
1.1933

K

0.01480
0.02560

G-NOM

0.1470
1.6683

BX

5.932
15.067

FOR UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34
35
36

'TC*

19
20
21
22
23
24
25

, t . .

TC«

8
9

11
: 12
13
14

TC«
j
66
67
68
70

, 71
72

TC»

78
80
81
82

TC«

86
87
89
90
91
92

Y
(IN. >
.4.50
4.00
3.50
3.00
2.50
2.00

, 1.50

' Y
(IN. )
4,50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. )
4.50
4.00
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
2.50
2.00
1 .50

Y
(IN. >
3.50
2.50
2.00
1.50

Y
( IN. >
4.50
4.00
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58. 3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
41.7
33.3
25.0

Z SPAN

58.3
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41 .7
33.3
25.0

S/BX - 0.42144
ST NU

0.001565 691.7
0.001496 661.1
0.001500 663.0
0.001536 ' 678.7
0.001529 675. 6
0.001481 654.5
0.001655 731.4

S/BX - 0.84289
ST NU

0.001396 617.2
0.000802 354.3
0.000791 349.8
0.000878 388.1
0.000868 383.8
0.000839 370.8
0.001004 443.9

S/BX = 1.26433
ST NU

0.003516 1553.8
0.002423 1070.9
0.002691 1189.4
0.002701 1193.5
0.002476 1094.5
0.002817 1245.1

S/BX - -0.37930
ST NU .

0.000941 415.7
0.000694 306.8
0.000674 298.0
0.000690 305.1
0.000685 302.9
0.000946 418.1

S/BX « -0.71645
ST NU

0.000664 293.5
0.000635 280.8
0.000622 274.7
0.000634 280.0

S/BX = -1.05361
ST NU

0.001600 707.0
0.000823 363.5
0.000774 342.0
0.000879 388.4
0.000833 368.3
0.000925 408.8

TUALL
(F)
84.2
85.4
85.3
84.7
84.8
85.6
82.9

TUALL
(F)
87.3
106.1
106.7
102.4
102.9
104.3
97.4

TUALL
(F)
70.8
75.8
74.2
74.2
75.5
73.6

TUALL
(F)
99.2
111.8
113.2
112.1
112.4
99.0

TUALL
(F)

113.2
115.3
116.4
115.4

TUALL
(F)
83.2
103.3
105.7
100.8
102.8
99.0

TWALL
(C)
29.0
29.6
29.6
29.3
29.3
29.8
28.3

TUALL
(C)
30.7
41 .2
41 .5
39.1
39.4
40.1
36.4

TWALL
(C)
21.5
24.3
23.5
23.4
24.2
23.1

TUALL
<C)
37.3
44.4
45. 1
44.5
44.7
37.2

TUALL
(C)
45.1
46.3
46.9
46.3

TUALL
(C)
28.5
39.6
41 .0
38.2
37.3
37.2

41 ORIGINAL PAGE IS
OF", POOR..QUALITY



X
03
\
en

CO

d
<;

CD
i

LT
-<

^
'
(n

i | | - i • •
o

o
o

o
o

Q
O

O

O

.

0
o
o

o
o

0

o

< f°Q* .» 0 G „ Qgg

°0
O

o
2

ttr --. O

2 5 o
w u

— in o cj _ -(k 2 to O
u. u ! O
in a. i °
Q Wa. ^in * \
in in ><

B. Q^ tD (-J

1 , 1 , 1 ,

i\J

r— 1

X

°- (̂f)

1—1

1

f\J
^t 00 -f\J r-.-, Q |

a a a "a
o a a a

a o a
NO IN VIS

,42



d

o

^
%j ~~
P*"̂ ,

(f)
u.
a
CL
i

CD

QD

i ' i • i

— _

o

o

0

o

o

Q

>- G. -

Q

0

Q

*5 °
° a Q
< *-•
f— tfc
1/1 ° Q

<S) ID Q
Q: 2 (O Q
>-< «-i O) w

u. u .
in a. i O

in K{ x
in in x °

_ (k to u _

1 1 , 1

00

a
,

0

o

d

0

0

CD
II

00
a

d
i

o
a

f

o

a
o

•

o

a
o

a
a

o a
NOJ.NV25

CD

XQD

43



^^•tli""'-^

CO
V

I

^

1

^
<:

CO

"s

i ' i • i

:"~^"-^. \
^'A \

x rr) m ID \ \
03 O) (O f^) » \
N N - in \ ;

• " W f n r ^ Q \ i " "

V?T \ T v

v •» in to \ '
t j

/' j

(/ i|i *

i :1

L i2. * ih T

- is / | i
I- Ct / 1
w u ce m V
^
W U Q
K ? (0

— •-! *-l O) —

u. u .
in 0. i
O in

& i N ^
in in x
Q: <o o

1 , 1 , 1 ,

t no r\j 1-1 c

0
a
i— i

a
CD

a
CD

a

a
OJ

D°
a a a a
a . . a a o

CL

o a a
NO1NV1S



(k (o u

a
o

tn .

(f)

CD

CD -. (\i ^
X M •* (o
in •» 03 (\i

Q C3 -^

t\J

in <j
t.
in u a
fc Z JO
•-I "-I O)

U. O .

in t i

a
oo

a
ID

o

a
c\j

CL

a
a
a

t

a

m
o
a

•

a

a
a

o
a

o a
NOINVIS

a

45



OF POOR QUALrTV

FIRST STATOR CX/U=.960 GRID IN

MIDSPAN HEAT TRANSFER

RUN! 55 POINTS 5

652 SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

59.6
15.3

U-EXIT

205.3
62.6

RHO-EXIT

0.0751
1.2028

K

0.01481
0.02562

Q-NOH

0.2390
2.7124

BX

5.932
15.067

FOR UNITS SEE I10MENCLATURE!

TC«

1
2
3
4
5
6
7
11
16
17
22
26
27
29
33
37
38
41
42
51
52
53
56
57
58
45
46
47
49
50
54
55
59
62
63
65
74
75
83
89
93
94

S
( IN. )

11.00
10.50
10.00
9.50. .
9.00
8.50
8.00
7.50
6.50
6.00
5.00
4.50
4.00
3.00
2.50
2.00
1.50
0.45
0.40
-0.05
-0. 10
-0.15
-0.30
-0.35
-0.40
0.25
0.20
0.15
0.05
0.00
-0.20
-0.25
-0.45
-1.00
-1.25
-1.75
-3.25
-3.75
-4.75
-6.25
-6.75
-7.25

S/BX

1 .854
1 .770
1 .686
1 .601
1.517
1.433
1 .349
1 .264
1.096
1 .011
0.843
0.759
0.674
O.S06
0.421
0.337
0.253
0.076
0.067
-0.008
-0.017
-0.025
-0.051
-0.059
-0.067
0.042
0.034
0.025
0.008
0.000
-0.034
-0.042
-0.076
-0.169
-0.211
-0.295
-0.548
-0.632
-0.801
-1 .054
-1.138
-1 .222

ST

0.002374
0.002415
0.002399
0.002455
0.002468
0.002665
0.002853
0.002771
0.002994
0.002988
0.002966
0.002926
0.002926
0.002724
0.002588
0.002367
0.002326
0.003103
0.003121
0.002894
0.002877
0.002598
0.002192
0.002017
0.001966
0.003440
0.003445
0.003471
0.003339
0.003249
0.002406
0.002223
0.001893
0.001471
0.001415
0.001273
0.001334
0.001428
0,001641
0.002154
0.002395
0.002457

NU

1055.5
1073.9
1066.8
1091.8
1097.6
1185.1
1268.9
1232.2
1331.4
1328.8
1318.8
1300.9
1301.1
1211.2
1150.7
1052.6
1034.3
1380.0
1387.8
1286.8
1279.3
1155.4
974.7
896.9
874.3
1529.8
1532.0
1543.6
1484.6
1444.9
1069.7
988.4
841.5
653.9
629.1
566.2
593.3
634.8
729.9
958.0
1064 .9
1092.7

TWALL
(F)

86.4
86.3
86.5
86.0
85.9
84.1
82.6
83.2
81 .6
81 .6
81 .7
82.0
82.0
83.5
84.7
87.0
87.5
80.5
80.3
81.9
82.1
84.4
88.8
91.3
92.0
78.5
78.4
78.3
79.0
79.5
86.3
88.4
93.2
102.7
104.3
109. 1
106.7
103.7
98. 1
89.2
86.4
85.7

TWALL
(C)

30.2
30.2
30.3
30.0
30.0
29.0
28.1
28.5
27.5
27.5
27.6
27.8
27.8
28.6
29.3
30.6
30.8
26.9
26.9
27.7
27.8
29. 1
31.6
32.9
33.4
25.8
25.8
25.7
26.1
26.4
30.2
31.4
34.0
39.3
40.2
42.8
41.5
39.9
36.7
31 .8
30.2
29.8
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FIRST STATOR CX/U=.960 OR 11" IN 65X SPACING

SF-ANUISE HEAT TRANSFER RUN: 55 POINT! 5

SYSTEM
OF UNITS

ENGLISH
SI

TT

59.6
15.3

U-EXIT

205.3
62.6

RHO-EXIT

0.0751
1.2028

K

0.01481
0.02S62

0-NOH

0.2390
2.7124

BX

5.932
15.067

FOR UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34
35
36

TC*

19
20
21
22
23
24
25

TC»

8
9

11
12
13
14

TC*

66
67
68
70
71
72

TC«

78
80
81
82

TC»

86
87
89
90
91
92

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. )
4.50
4 .00
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
2.50
2.00
1.50

Y
(IN. )
3.50
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
41 .7
33.3
25.0

X SPAN

58.3
41 .7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

S/BX = 0.42144
ST NU

0.002628 1168.4
0.002390 1063.0
0.002303 1023.9
0.002588 1150.7
0.002414 1073.5
0.002576 1145.6
0.003245 1442.8

S/BX = 0.84289
ST NU

0.002885 1282.9
0.002745 1220.8
0.002782 1237.1
0.002966 1318.8
0.002887 1283.9
0.002975 1322.9
0.003289 1462.5

S/BX * 1.26433
ST NU

0.003397 1510.6
0.002495 1109.2
0.002771 1232.2
0.002783 1237.4
0.002551 1134.3
0.003003 1335.4

S/BX = -0.37930
ST NU

0.001461 649.5
0.001275 566.9
0.001203 534.9
0.001190 529.2
0.001224 544.4"
0.001138 506.2

S/BX = -0.71645
ST NU

0.001543 686.1
0.001530 680.2
0.001485 660.4
0.001458 648.3

S/BX « -1.05361
ST NU

0.004608 2049.1
0.002616 1163.0
0.002154 958.0
0.002238 995.1
0.002191 974.4
0.002348 1044.0

TUALL
(F)
84.4
86.8
87.8
84.7
86.5
84.9
79.8

TUALL
(F)
82.3
83.4
83.1
81.7
82.3
81 .6
79.6

TUALL
(F)
79.0
85.8
83.2
83.2
85.2
81.5

TMALL
(F)

103.0
109.0
111.7
112.3
110.9
114.5

TUALL
(F)
100.5
100.9
102.0
102.8

TUALL
<F)
73.7
84.2
89.2
88.1
88.7
86.9

TUALL
(C)
29.1
30.4
31.0
29.3
30.3
29.4
26.5

TUALL
(C >
28.0
26.6
28.4
27.6
27.9
27.6
26.4

TUALL
(C)
26.1
29.9
28.5
28.4
29.6
27.5

TUALL
(C)
39.4
42.8
44.3
44.6
43.8
45.8

TUALL
<C>
38.1
38.3
36.9
39.3

TUALL
(C)
23.2
29.0
31.3
31.2
31.5
30.5
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*̂*».

Ol

-^

i • i •• i •
o • - . . . . . . .
o
o

o
o

o
0

o

o
o

o

o
o

o
Q

&
9°° ® o Q Q3 ^

°0
o

0
Or ^ 0

01 O
k.

— in u Q -
Ct 2 O) O
£ U "^ O
••» Q. 1 ^
Q 01

&K^
2 S S

1 , 1 1
t- CD . C\J „ *-< . C

(\\

-

X
o \

en

T 1

|

C\J
D 1

0 0 0 0
o o o.; o

o 0 o. o
A/Oi N VI5

48



Cj

LL

QQ

"s

c
c

i i i . i i

G

O

_ O

Q

Q

o

~ Q -

G'

o

0

^ Z 0

Sn<2 °
*~ k
Wu o .t-
I/} O Q
t 2 tt n

. 1^ ^~ •v ^J"~t * t̂ (X ** *

u, u .

?s • °
§^§ °Q: to u _

1 , I . 1 .

00
a

t
o

^t
0'

•

o

\
f~Y^°
0̂1

T—h^T
Q

*a

00
o

•

o
i

t m (\j «-• ' o
D o a o
D o a a
• • I .• •

a a a o
NQ1NV1S

49



. o

&
•

N.

d
<
;>
CD̂
:>
K
h-—

(f).

•̂

1 • 1 ' 1 ' 1

: . " . \
\

\ \x P) tn (o \ \
n oi to P) \ \
s N -. in \. i

- w r n r s Q » \ —

Wi \ T v
\ !% 1

v •» vn 10 \ !

r - 1i it f t' i • • i
s i ';. .1 4

ID / 1 i
L rw ' * 1 i

ID \ft *t

t/i CD Q
Cfc 2 5)

™" » »^ *^ fS ^

- u. u .
•» J 1o to
Q. S
(0 X \
in in x
Q: «o U .

1 , 1 , 1 ,

f n CM r-i c

LJ
» — i

O

o
(D

O
^f

0
CM

D°
0 O 0 0
0 0 0 0

o o o o
NO1NV1S

so



CL
CO

a

a

en

IB
S
U)

<0
(Vi

— (\l (t)

2

S Q

W U

«-,«-, N
U. U .

•» t I
Q U)

in in x
ft: (o u

o
o-

o
00

o
CD

O

o
CM

.
(f)

1 1

^J-
O
O
i

O

m
o
o

•

o

CM
O
0

O
O

0 0

NO1NV1S

O

51



ORIGINAL
OF POOR QUAUTY

FIRST S T A T O R C X / U = . 7 8 0 GRUi IN

MIDSPAN HEAT TRANSFER
RUN: 56 POINT: 4

657. SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

56.2
13.4

U-EXIT

204.6
62.3

RHO-EXIT

0.07SO
1.2018

K

0.01473
0.0254B

0-NOM

0.2540
2.8826

BX

5.932
15.067

FOR UNITS SEE NOMENCLATURE

TC«

1
2
3
4
5
6
7

1 1
16
17
22
26
27
29
33
37
38
41
42
51
52
53
56
57
58
45
46
47
49
50
54
55
59
62
63
65
74
75
83
89
93
94

S
( IN. >

11 .00
10.50
10.00
9.50
9.00
8.50
8.00
7,50
6.50
6.00
5.00
4.50
4.00
3.00
2.50
.2.00
1.50
0.45
0.40

-0.05
-0.10
-0.15
-0.30
-0.35
-0.40
0.25
0.20
0.1S
O.OS
0.00

-0.20
-0.25
-0,45
-1.00
-1.25
-1.75
-3.25
-3.75
-4.75
-6.25
-6.75
-7.25

S/BX

.854

.770

.686

.601

.517

.433

.349

.264

.096

.011
0.843
0.759
0.674
0.506
0.421
0.337
0.253
0.076
0.067
-0.008
-0.017
-0.025
-0.051
-0.059
-0.067
0.042
0.034
0.02S
0.008
o.ooo
-0.034
-0.042
-0.076
-0.169
-0.211
-0.295
-0.548
-0.632
-0.801
-1.054
-1.138
-1.222 .

ST

0.002392
0.002423
0.002414
0.002474
0.002499
0.002703
0.002871
0.002793
0.002997
0.003022
0.002990
0.002953
0.003002
0.002758
0.002619
0.002403
0.002327
0.003082
0.003112
0.002873
0.002862
0.002581
0.002194
0.002031
0.001984
0.003429
0.003446
0.003447
0.003334
0.003249
0.002406
0.002238
0.001918
0.001475
0.001409
0.001286
0.001351
0.0014S4
0.001680
0.002203
0.002380
0.002481

NU

1064.5
1078.4
1074.3
1101.1
1111.9
1203.0
1277.5
1243.1
1333.8
1345.1
1330.7
1314.1
1335.8
1227.6
1165.5
1069.6
1035.8
1371.5
1.385.1
1278.6
1273.8
1148.7
976.2
903.8
883.0
1526.1
1533.4
1534.1
1483.7
1445.8
1070.6
995.8
853.4
656.2
626.9
572.2
601.2
647.1
747.8
980.3
1059.0
1104.3

TUALL
<F>

64.9
84.8
85.0
84.3
84.2
82.2
80.8
81 .4
79.8
79.5
79.8
80.0
79.6
81.6
82.9
85.2
86.1
78.8
78.6
80.4
80.5
83.0
87.6
90.0
90.8
76.5
76.4
76.4
77.1
77.6
84.9
87.0
91.9
102.4
104.5
108.9
106.3
102.8
96.7
87.4
85.1
84.0

TUALL
<C>

2V. 4
29.3
29.4
29.1
29.0
27.9
27.1
27.4
26.5
26.4
26.5
26.7
26.5
27.5
28.3
29.6
30. 1
26.0
25.9
26.9
26.9
28.3
30.9
32.2
32.6
24.7
24.7
24.7
25.1
25.4
29.4
30.6
33.3
39.1
40.3
42.7
41.3
39.4
35.9
30.8
29.5
28.9

52



FIRST STATOR CX/U=.7BO

SPANUISE HEAT TRANSFER

GRID IN 65* SPACING

RUN: 56 POINT: 4

SYSTEM
OF UNITS

ENGLISH
SI

TT

56. 2
13.4

U-EXIT

204.6
62.3

RHO-EXI.T

0.0750
1.2018

K

0.01473
0.02548

Q-NOM

0.2S40
2.8826

BX

5.932
15.067

FOR UNITS SEE NOMENCLATURE

S/BX = 0.42144
TC*

30
31
32
33
34
35
36

y
( IN. >
4.50
4.00
3.50

-3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002649
0.002406
0.002322
0.002619
0.002424
0.002582
0.003253

NU

1178.9
1070.9
1033.5
1165.5
1078.5
1149.1
1447.6

TUALL
(F>
82.6
85.2
86.2
82.9
85.0
83.3
77.8

TUALL
<C>
28.1
29.3
30.1
28.3
29.4
28.5
25.4

S/BX = 0.84289
TC«

19
20
21
22
23
24
25

Y
( IN. >
4.50
4.00
3.50
3.00
2.50
2.00
1 .50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002924
0.002775
0.002802
0.002990
0.002920
0.002975
0.003269

NU

1301.1
1235.0
1246.8
133Q.7
1299.3
1323.9
1454.9

TUALL
(F)
80.3
81.5
81.3
79.8
80.3
79.9
77.8

TUALL
(C>
26.8
27.5
27.4
26.5
26.8
26.6
25.4

S/BX - 1.26433
TC«

8
9

11
12
13
14

TC«

66
67
68
70
71
72

TC«

78
80
81
82

TC«

86
87
89
90
91
92

Y
(IN.)
4.50
4.00
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
2. SO
2.00
1.50

Y
(IN.)
3.50
2.50
2.00
1.50

Y
(IN.)
4.50
4.00
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
41.7
33.3
25.0

X SPAN

58.3
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

ST

0.003447
0.002512
0.002793
0.002809
0.002593
0.002990

S/BX » -0.
ST

0.001533
0.001283
0.001215
0.001217
0.001261
0.001234

S/BX « -0.
ST

0.001590
0.001571
0.001517
0.001498

S/BX » -1.
ST

0.004763
0.002665
0.002203
0.002249
0.002207
0.002368

NU

1533.9
1118.0
1243.1
1249.9
1154.0
1330.6

37930
NU

682.4
571.2
540.7
541.5
561. 2
549.3

71645
NU

707.8
699.0
675.1
666.6

05361
NU

2119.7
1185.9
980.3
1001.0
982.0
1053.9

TUALL
(F>
76.7
84.1
81.4
81.3
83.3
79.8

TUALL
(F)

100.7 .
108.9
111.7
111.6
109.8
110.9

TUALL
(F)
99.0
99.5

100.9
101.5

TUALL
(F)
70.9
82.2
87.4
86.7
87.3
85.3

TUALL
(C)
24.9
29.0
27.4
27.4
28.5
26.6

TWALL
(C)
38.2
42.7
44.3
44.2
43.2
43.8

TWALL
(C)
37.2
37.5
38.3
38.6

TUALL
(C)
21.6
27.9
30.8
30.4
30.7
29.6
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ORIGINAL PAGE !S
OF POOR QUALITY

FIRST STATOR CX/U=.681 GRID IN

MIHSPAN HEAT TRANSFER-

RUN: 57 POINT: 2

653C SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

58.2
14.6

U-EXIT

205.4
62.6

RHO-EXIT

0.0740
1.185B

K

0.01476
0.02556

Q-NOM

0.2440
2.7692

BX

5.932
IS. 067

FOR UNITS SEE: HOMENCLATURE

rc«

i
2
3
4
5
6
7

11
16
17
22
26
27
29
33
37
38
41
42
51
52
53
56
57
58
45
46
47
49
50
54
55
59
62
63
65
74
75
83
89
93
94

S
(IN. )

11 .00
10. SO
10.00
9.50
9.00
8.50
8.00
7.50
6.50
6.00
5.00
4.50
4.00
3.00
2.50
2.00
1 .50
0.45
0.40
-0.05
-0.10
-0.15
-0.30
-0.35
-0.40
0.25
0.20
0. 15
0.05
0.00
-0.20
-0.25
-0.45
-1.00
-1.25
-1.75
-3.25
-3.75
-4.75
-6.25
-6.75
-7.25

S/*X

.854

.770

.686

.601

.517

.433

.349

.264

.096

.011
0.843
0.759
0.674
0.506
0.421
0.337
0.253
0.076
0.067
-0.008
-0.017
-0.025
-0.051
-0.059
-0.067
0.042
0.034
0.025
0.008
0.000
-0.034
-0.042
-0.076
-0.169
-0.211
-0.295
-0.548
-0.632
-0.801
-1.054
-1.138
-1.222

ST

0.002418
0.002434
0.002433
0.002477
0.002486
0.002685
0.002839
0.002764
0.002956
0.002989
0.002945
0.002904
0.002926
0.002688
0.002568
0.002359
0.002319
0.0030S9
0.003078
0.0028S9
0.002840
0.002567
0.002180
0.002012
0.001970
0.003427
0.003437
0.003434
0.003342
0.003270
0.002421
0.002239
0.001921
0.001492
0.001395
0.001277
0.0013SO
0.001439
0.001684
0.002167
0.002396
0.002476

NU

1062.4
1069.4
1069.2
1088.2
1092.3
1179.7
1247.6
1215.4
1298.7
1313.4
1293.9
1275.9
1285.9
1181.0
1128.4
1036.4
1019. 1
1344.2
1352.3
1256.3
1247.8
1128.0
957.8
884.1
865.8
1505.7
1510.3
1517.9
1468.3
1437.0
1063.8
983.9
844.2
6SS.7
612.8
561.2
593.2
632.2
739.8
952.4
1052.8
1088. 1

TUALL
<F)

85.4
85.5
85.6
85.2
85.2
83.3
82.0
82.6
81.1
80.9
81.2
81.5
81.3
83.2
84.3
86.5
87.0
80.0
79.9
81.5
81 .7
84.1
88.5
90.9
91.6
77.7
77.7
77.6
78.2
78.6
85.6
87.7
92.4
102.0
104.9
109,0
106.2
103.4
96.9
88.6
85.8
84.9

TUALL
<C>

29.7
29.7
29.8
29.5
29.5
28.5
27.8
28.1
27.3
27.1
27.3
27.5
27.4
28.4
29.1
30.3
30.6
26.7
26.6
27.5
27.6
28.9
31 .4
32.7
33.1
25.4
25.4
25.3
25.7
25.9
29.8
31 .0
33.6
38.9
40.5
42.8
41.2
39.6
36.1
31.4
29.9
29.4
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FIRST STATOR CX/U=.681

SPANUISE HEAT TRANSFER

GRID IN 65* SPACING

RUN: 57 POINT: 2

SYSTEM
OF UNITS

ENGLISH
SI

TT

58.2
14.6

U-EXIT

205.4
62.6

RHO-EXIT

0.0740
1.1858

K

0.01478
0.02556

Q-NOM

0.2440
2.7692

BX

5.932
15.067

FOR UNITS SEE

TC«

30
31
32
33
34
35
36

Y
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX = 0.
ST

0.002607
0.002377
0.002283
0.002568
0.002392
0.002529
0.003179

42144
NU

1145.8
1044.5
1002.9
1128.4
1051 .2
1111.3
1396.9

TWALL
(F)
83.9
86.4
87.5
84.3
86.2
84.7
79.4

TUALL
(C)
28.9
30.2
30.8
29.1
30.1
29.3
26.3

S/BX = 0.84289
TC«

19
20
21
22
23
24
25

TC*

8
9

11
12
13
14

TC«

66
67
68
70
71
72

TC«

78
80
81
82

TC«

86
87
89
90
91
92

Y
(IN. )
4.50
4.00
3.50
3.00
2.50

, 2.00
1 .50

Y
(IN. )
4.50
4.00
3.00
2.50
2.00
1.50

Y
(IN. >
4.50
4.00
3.50
2.50
2.00
1.50

Y
(IN.)
3.50
2.50
2.00
l.SO

Y
(IN.)
4.50
4.00
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
41.7
33.3
25.0

X SPAN

58.3
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

ST

0.002866
0.002741
0.0027.78
0.002945
0.002876
0.002933
0.003245

S/BX = 1.
ST

0.003397
'0.002503
0.002766
0.002792
0.002573
0.002970

S/BX = -0.
ST

0.001433
0.001278
0.001201
0.001192
0.001248
,0.001104

S/BX *• -0.
ST

0.001552
0.001543
0.001471
0.001479

S/BX = -1.
ST

0.004934
0.002725
0.002167
0.002242
0.002204
0.002357

NU

1259.2
1204.6
1220.7
1293.9
1263.9
1288.6
1425.8

26433
NU

1492.8
1099.7
1215.4
1227.0
1130.8
1305.1

37930
NU

629.7
561 .6
527.5
523.7
548.5
483.1

71645
NU

681.8
678.2
646.2
649.7

05361
NU

2168.2
1197.3
952.4
985.1
968.4
1035.7

TUALL
(F)
81.8
82.8
82.5
81.2
81.7
81.2
79.1

TWALL
(F)
78.2
85.1
82.6
82.4
84.4
81.0

TUALL
(F)

103.7
109.0
112.0
112.4
110.1
116.4

TUALL
(F)

100.2
100.4
102.4
102.1

TUALL
< F >
71 .8
82.6
88.6
87.6
88.1
86.2

TWALL
(C)
27.7
28.2
28.1
27.3
27.6
27.4
26.2

TWALL
(C)
25.7
29.5
26. 1
28.0
29.1
27.2

TWALL
(C)
39.9
42.8
44.5
44.7
43.4
46.9

TUALL
(C)
37.9
38.0
39.1
39.0

TUALL
(C)
22.1
28.1
31.4
30.9
31.2
30.1
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ORIGINAL PAGE IS
OF POOR QUALITY

ROTOR(PRESSURE) CX/U=.963 GRID OUT 65X SPACING

MIDSPAN HEAT TRANSFER

RUN: ss POINT: 3

SYSTEM
OF UNITS

ENGLISH
SI

TT

59.9
15.5

U-EXIT

176. 4
53.8

.> .

RMO-EXIT

0.0741
1.1868

K

0.01482
0.02563

Q-NOH

0.2200
2.4966

BX

6.341
16.106

FOR UNITS SEE NOhtiNCL A IURE

TC«

39
42
59
60
61
62
63
67
71
72
81
82
83
87
91

S
(IN. )

0.45
0.30
-0.75
-1.00
-1.25
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-5.75
-6.25
-6.75

S/BX

0.071
0.047

-0.118
-0.158
-0.197
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
-0.828
-0.907
-0.966
-1.065

ST

0.003519
0.004290
0.001718
0.001492
0.001355
0.001201
0.001213
0.001230
0.001479
0.001582
0.001994
0.002023
0.002409
0.002762
0.003204

NU

1416.8
1726.8
691.7
600.6
545.5
483.5
488.2
495.2
595.5
636.8
.802.8
814. S
969.8
1112.0
1289.9

TUALL
< F >

79.9
76.4
99.7
105. 5
109.9
115.9
115.4
114.7
106.1
103.2
94.6
94.1
88.8
85.3
81.9

TWALL
< C >

26.6
24.7
37.6
40.8
43.3
46.6
46.4
46.0
41.1
39.5
34.8
34. S
31.6
29.6
27.7
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ROTOR(PRESSURE) CX/U=.963 GRID OUT 65* SPACING

SPANWISE HEAT TRANSFER RUN: 55 POINT! 3

SYSTEM
OF UNITS

ENGLISH
SI

TT

59.9
15.5

U-EXIT

176.4
53.6

RHO-EXIT

0.0741
1.1666

K

0.01482
0.02563

Q-NOH

0.2200
2.4968

BX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

TC«

66
67
68
69
70

TC*

74
75
76
78
80

TC»

84
85
86
87
88
89
90

Y
(IN. )
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
2.50
1.50

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Z SPAN

58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
41.7
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX » -0.
ST

0.001218
0.001230
0.001430
0.001447
0.001487

S/BX - -0.
ST

0.001649
0.001759
0.001649
0.001764

^ 0.001751

S/BX = -0.
ST

0.002258
0.003452
0.002683
0.002762
0.002409
0.002908
0.002698

35483
NU

490.3
495.2
575.8
582.6
598.5

67024
NU

663.6
708.2
664.0
710.3
705.0

98565
NU

908.9
1389.7
1080.2
1112.0
969.9
1170.5
1086.2

TUALL
(F>

115.2
114.7
107.5
107.0
105.8

TUALL
(F)

101.4
99.0
101.4
98.9
99.1

TUALL
(F)
90.7
80.4
86.0
85.3
88.8
84.1
85.9

TUALL
(C)
46.2
46.0
42.0
41.7
41.0

TUALL
(C)
38.6
37.2
38.6
37.1
37.3

TUALL
(C)
32.6
26.9
30.0
29.6
31.6
28.9
29.9
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ORIGINAL PAGE JS
OF POOR QUALITY

,; R O T O R ( S U C T I O N ) . C X / U = . 9 6 0 . . GRID OUT 65X SPACING

..,...„'" . = -- .MI.I lSF'AN-HEAT-TRANSFER ' '

RUN: 60 POINT: 4

SYS.TEh
OF UNITS

ENGLISH .
SI

TT

39.9
4.4

U-EXIT

176.6
53.6

*
-RHO-EXIT

0.0771
1.2355

. K

0.01430
0.02473

0-NOH

0.2630
2.9846

BX

6.341
16.106

FOR UNITE SFE NOME-NT. LATUf i f -

TC*.

1
2
3 .
4
8
13
14
15

. 20.
25
27
28
32
38
40
41
43
44
48
49
50
52
53
54
56

•S . •
( IN. )

10.00
9.30
9.00
8.50

.8.00
7.00 .

, 6.50
• 6.00
. 5.00

4.00
. 3.00
2.50
2.00 .
0.50
0.40
0.35
0.25
0.20

: 0.00
-0.05
-0.10
-0.20
-0.25
-0.30
-0.40

58 I -0.50

... S/BX.

1.577
1.498 •
.1.419
1..340
1.262
1.104
1.025
0.946
0.789:
0.631

.0.473
0.394
0 . 3 1 5
0.079
0.063
0.055

V 0.039
0.032

. .0.000
-0.008
-0.016
-0.032
-0.039
-0.047
-0.063
-0.079

. « .-• ST , .

0.002484
0.002518
0.002373
0.002335

-0.002565
0.002205
0..002507
0.0,02204
.0.002799
0.002830
0.003187
0.003350
-0.003996
0.004191

'0.004145
0..004531
.0.005038
0.003934
' 0.003741
0.004265
0.003373
0.003587
0.003522
0.002976
0.002387
0.002154

NU

1080.5
1095.2
1031 .9
1015.6
1115.8
958.9
1090.5
958.6

1217.3
1230.8
1386.3
1457.2
1739.1
1822.7
1802.6
1970.6
2191.1
1711 .0
1627.3
1854.8
1466.9
1560.2
1531.8
1294.5
1038.3
936.9

TUALL
< F >

.72.1
71 .7
73.7
74.3
71 .3
76.3
72.0
76.3
68.7
68.4
65.3
64.0
60.2
59.2
59.4
57.8
56.0
60.5
61.5
58.9
63.8
62.4
62.8
66.9
73.4
76.9

TUALL
< C >

22.3
22.1
23.1
23.5
21.9
24.6
22.2
24.6
20.4
20.2
18.5
17.8
15.6
15.1
15.2
14.3
13.4
15.8
16.4
14.9
17.7
16.9
17.1
19.4
23.0
24.9
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ROTOR(SUCTION) CX/U=.960 GRID OUT 652 SPACING

SPANUISE HEAT TRANSFER RUN: 60 POINT: 4

SYSTEM
OF UNITS

ENGLISH
SI

TT

39.9
4.4

U-EXIT

176.6
53.8

RHO-EXIT

0.0771
1.2353

K

0.01430
0.02473

0-NOH

0.2630
2.9646

*X

6.341
16.106

FOR UNITS set:

TC»

29
30
31
32
33
34

TC»

17
18
19
20
21
22
23

TC«

5
6
7
8
9

10
11

Y.
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58. 3
50.0
41.7
33.3

% SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

Z SPAN

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

S/BX « 0.
ST

0.004949
O.OOS62S
0.004072
0.003998
0.003685
0.003659

S/BX « 0.
ST

0.003979
0.002931
0.002693
0.002799
0.002696
0.003047
0.003855

S/BX = 1.
ST

0.004241
0.004041
0.002480
0.002565
0.002220
0.003523
0.004474

31541
NU

2152.3
2446.3
1770.8
1739.1
1689.6
1678.3

76852
NU

1730.8
1274.8
1171.1
1217.3
1172.4
1325.1
1676.8

26163
NU

1844.3
1757.4
1078.6
1115.8
965.4

1532.1
1945.7

TUALL
< F >
56.3
54.4
59.8
60.2
60.7
60.9

TUALL
< F >
60.3
67.4
69.8
68.7
69.8
66.4
60.9

TWALL
<F>
59.2
60.1
72.4
71. 3
76,0
63.0
58.2

TWALL
< C >
13.5
12.4
15.4
15.6
16.0
16.0

TUALL
(C)
15.7
19.7
21.0
20.4
21.0
19.1
16. 1

TUALL
(C>
1S.1
15.6
22.4
21.9
24.5
17.2
14.5
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ROTOR(PRESSURE) CX/U=.779 GRID OUT

MIDSPAN HEAT TRANSFER

RUN: 53 POINT: 3

65X SPACING

SYSTEh
OF UNITS

ENGLISH
SI

TT

52.6
11.4

U-EXIT

175.0
53.3

RHO-EXIT

0.0750
1.2012

K

0.01464
0.02532

0-NOM

0.2080
2.3606

*X

6.341
16.106

FOR UNITE SEE NOMENCLATURE

TC*

39
42
59
60
61
62
63
67
71
72
81
82
83
87
91

S
( IN. )

0.45
0.30

-0.75
-1 .00
-1.25
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75

~-5.25
-5.75
-6.25
-6.75

S/BX

0.071
0.047

-0.118
-0.158
-0.197
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
-0.828
-0.907
-0.986
-1.065

ST

0.003341
0.004202
0.001583
0.001469
0.001401
0.001284
0.001323
0.001349
0.001568
0.001599
0.002060
0.002148
0.002502
0.002803
0.003150

NU

1367.0
1719.2
647.8
601.3
573.1
525.3
541.3
552.1
641.7
654.2
842.8
878.9
1023.6
J147.0
1288.8

TWALL
(F>

72.4
68.4
93.2
96.2
98.2
102.2
100.8
100.0
93.7
93.0
84.3
83.1
78.9
76.2
73.8

TUALL
(C)

22.4
20. 2
34.0
35.7
36.8
39.0
38.2
37. B
34.3
33.9
29.0
28.4
26.1
24.6
23.2

ORIGINAL PAGE IS
OF POOR QUALITY



ROTOR(PRESSURE) CX/U-.779 BRIO OUT 63X SPACING

SPANUISE HEAT TRANSFER RUN! S3 POINT: 3

SYITCM
OF UNITS

ENGLISH
SI

TT

52.4
11.4

U-IKIT

175.0
53.3

RHO-EXIT

0.0750
1.2012

e

K

0.01464
0.02532

Q-NOfl

0.2080
2.3606

BX

6.341
16.106

FOR UNITE SEE

TC«

66
67
68
69
70

TC«

74
75
76
78
80

TC«

84
es
86
87
88
89
fO

Y
<IN.)
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50 '
4.00
3.90
2.50
1.50

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Z SPAN

51.3
so.o
41.7
33.3
25.0

X SPAN

75.0
66.7
98.3
41.7
25.0

X SPAN

75.0
66.7
58.3
SO.O
41.7
33.3
25.0

S/BX - -0.
ST

0.001294
0.001349
0.001556
0.001SS7
0.001598

S/BX - -0.
ST

0.001719
0.001717
0.001741
0.001867
0.001793

S/BX « -0.
ST

0.002399
0.003357
0.002660
0.002803
0.002468
0.002925
0.002658

35483
NU

529.6
552.1
636.6
637.1
653.7

67024
NU

703.3
702.5
712.4
764.1
733.5

98565
NU

981.4
1373.7
1088.6
1147.0
1009.9
1196.9
1087.5

TUALL
(F)

101.8
100.0
94.0
94.0
93.0

TUALL
(F)
90.2
90.3
89.8
87.4
88.8

TUALL
(F)
80.0
72.5
77.4
76.2
79.3
75.3
77.5

TUALL
<C>
38.8
37.8
34.5
34.4
33.9

TUALL
<C>
32.4
32.4
32.1
30.8
31.5

TUALL
(C)
26.7
22.5
25.2
24.6
26.3
24.0
25.3

ORIGINAL PAGE fS
OF. POOR QUALITY
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ROTO.R< SUCTION > • . . = . . CX/U=.782 GRID OUT.

MIDSF'AN HEAT TRANS/ER / , ..

. - • ' . ' • ' . . . - ...RUN:'..61-.. ; .'POINT: . 2;

65X SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

40.1
.4.5.

U-EXIT

176.4
53.8

RHO-EXIT

-0.0768
1.2306

K

O.;0,143l

0.02475

Q-NOn

0.2610
2.9621

8X

6.341
16. 106

FOR UNITE SEE NOMENCLATURE:

TC»-

1
2
3
4
8
13
14
15 .
20
25
27
28
32
38
40
41
43
44
48
49
50
52
53
54
56
58

s •...
(IN.)

10.00
9.50
9.00
8.50
8.00
7.00
6.50
6.00
5 . 00
4.00

.,3.00
2.50
2;. 00
0.50
0.40
0.35
0.25
0.20
0.00
-0.05
-0.10
-0.20
-0.25
-0.30
-0.40
-0.50

S./BX

1.577
1 .498
1.419
1.340
1.262
1.104
1 .025 '
0.946 ,
0.789
0.631
0...473 .
0.394
0.315
0.079
0.063 •
0.055
0.039
0 . 032
0.000
-0.008
-0.016
-0.032
-0.039
-0.047
-0.063
-0.079

S T

0.002387
0.002319
0.002155
0.. 002089
0.002390
0.002208
0.002572
0.002271
0.002877
0.002746

:0.0.02?.5>
.0.002892
0.003004
0.003472
0.003903
0.004190
0.004449
0.003669
0.003413
0.003806
0; 0031 90
0.003416
0.003323
0.002800
0.002231
0.002004

NU

1032.3
1002.8
932.1
903.4
1033.8
954.9

1112.4
9,82.2

1244.3
1187.7

.=1 191.2
1250. 6
1299.2
1501.8
1688.0
1812.0
1924.3
1586.9
1476.2
1646.2
1379.7
1477.6
1437.2
1210.9
965.0
866.7

TUALL
< F >

73.5
74.5
77-.1
78.4
73.7
76.4
71.4
75.4
68.2
69.4
69.4
68.0
66.9
63.4
60.9
59.5
58.4
62.1
63.8
61.4
65.4
63.7
64.4
68.8
75.8
79.7

.TUALL
< C >

23. 1
23.6
25.0
25.8
23.2
24.7
21.9
24.1
20. 1
20.8
20 .8
20.0
19.4
17.4
16.0
15.3
14.6
16.7
17.6
•16.3
18.5
17.6
18.0
20.4
24.3
26.5

ORIGINAL PAGE FS
OF POOR QUALITY



ROTOR(SUCTION) CX/U=.7S2

SPANUISE HEAT TRANSFER

GRID OUT 652 SPACING

RUN: 61 POINT: 2

SYSTEM
OF UNITS

ENGLISH
SI

TT

40.1
4.5

U-EXIT

176.4
53.8

RHO-EXIT

0.0768
1.2308

K

0.01431
0.02475

Q-NOn

0.2610
2.9621

KX

6.341
16.106

FOR ..UNITE 3EE NOM.KNCLftTURi:.

TC«

29
30
31
32
33
34

TC«

17
18
19
20
21
22
23

TC*

5
6
7
8
9

10
11

Y
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00 .

Y
(IN. >
4.50
4.00
3.50
3.00
2.50
2.00

; 1.50

: , y

(IN. )
4.50
4.00
3.50
:3.00
2.50
'2.00
1.50

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25 . 0

Z SPAN

75.0
66.7
58.3

' 50.0
41.7
33.3
25.6

S/BX - 0.
ST

0.003692
0.003956
0.003471
0.003004
0.002922
0.002949

S/BX = 0.
ST

0.003545
0.002988
0.002788
0.002877
0.002731
0.002822
0.003420

S/BX = 1.
ST

0.004292
0.003706
0.002511
0.002390
0.002238
0.003234
6.004243

31541
NU

1596.7
1710.8
1501.2
1299.2
1263.9
1275.6

78852
NU

1533.2
1292.4
1205.8
1244.3
1180.9
1220.7
1479.1

26163
NU

1856.4
1602.7
1086.0
1033.8
967.9
1398.6
1835.3

TUALL
<F>
62.0
60.6
63.4
66.9
67.7
67.4

TUALL
(F)
63.0
67.1
69.0
68.2
69.6
68.7
63.8

TUALL
<F>
59.1
62.1
72.2
73.7
75.9
65.2
59.4

TUALL
(C)
16.7
15.9
17.4
19.4
19.8
19.7

TUALL
< C >
17.2
19.5
20.6
20.1
20.9
20.4
17.7

TUALL
(C)
15.1
16. 7
22.3
23.2
24.4
18.4
15.2
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ROTOR (PRESSURE) s .. CX/U-.682, / .GRID OUT

HIDSPAN HEAT TRANSFER

RUN: 54 POINTf 2

65Z SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

53.2
11.8

U-EXIT-

176.2
53.7

RHO-EXIT

0.0747
1.1 9*2

K

0.01465
0.02534

Q-NOH

0.2480
2.8146

BX

6.341
16.106

FOR UNITS .SEE NOMENCLATURE- ,

TC«

39
42
59
60
61
62
63
67
71
72
81
82
83
87
91

s
(IN.)

0.45
0.30
-0.75
-1.00
-1,25
-1.50
-1,75
-2.23
-2.75
-3.25
-4,75
-5.25
-5.75
-6.25
-6,75

, S/BX

0.071
0.047
-0.118
-0.158
-0.197
-0.237
-0.276
-0.39S
-0.434
-0.513
-0.749
-0.828
-0.907
-0.986
-1.065

. . ST

0.003184
0.004158
0.001929
0.001969
0.001749
0.001567
0.001529
0.001488
0.001651
0.001620
0.002080
0.002234
0.002473
0.002782
0.003079

NU

1305.6
1705.1
791.1

' 807.3
717.3
642.7
626.9

' 610.3
676.8
664.1
852.8
915.9
1014.2
1140.8
1262.6

TUALL

77.9
72.3
93.3
92.6
97.3
102.3
103.4
104.8
99.9
100.8
90.6
88.1
84.9
81.5
78.9

TWALL
< C >

25.5
22.4
34.1
33.7
36.3
39.0
39 , 7
40 » 4
37.7
38.2
32.6
31.2
29.4
27.5
26.1

ORIGINAL PAGE K
OF POOR QUALITY
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ROTOR(PRESSURE) CX/U-.682 GRID OUT 65% SPACING

SPANUISE HEAT TRANSFER RUNI - 54 POINT: 2

SYSTEH
OF UNITS

ENGLISH
SI

TT

53,2
11.8

U-EXIT

176.2
S3.?

RHO-CXIT

0.0747
1.1962

K

0.01465
0.02534

0-NOM

0.2460
2.8146

BX

6.341
16.106

FOR UNITS SEE•NOMENCLATURE

TC«

66
67
68
69
70

TC«

74
75
76
78
80

TC«

64
85
86
67
88
89
90

Y
(IN. )
3.50
3.00
2.50
2.00
1.50

Y
(IN.)
4.50
4.00
3.50
2.50
1 .50

Y
( IN. >
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

58.3
50.0
41.7
33.3
25.0

X .SPAN

75.0
66.7
58.3
41.7
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX .- •'.-«..
: 8T

0.001435
0.001488
0.001674
0.0016VO
0.001708

S/BX « -0.
ST

0.001800
0.001743
0.001856
0.001940
0.001869

S/BX » -0.
"• ST

6.002526
0.003220
0.002689
0.002782
0.002494
0.002847
0.002643

35483
NU

568.6
610.3
686.5
693.0
700.4

670,24
NU

738.0
714.9
761.1
795.7
766.6

96565
NU

1035.7
1320.4
1102.5
1140.8
1022.6
1167.3
1083.7 ,

TWALL
(F)

106.5
104.8
99.3
98.9
98.4

TWALL
(F)
96.2
97.5
94.9
93.2
94.6

TUALL
<F)
84.3

- 77.8
62.5
81.5
84.7
60.9
83.0

TWALL • - - •
(C>
41.4
40.4
37.4
37.2
36.9

TWALL
(0
3S.6
36.4
35.0
34.0
34.8

TUALL
(C)
29.0
25.4
28.0
27.5
29.3
27.2
28.3

ORIGINAL PAGE IS
Of POOR QUALITY
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ORIGINAL PAGE IS
OF POOR QUAUTY

ROTOR(SUCTION) , CX/U=.680 GRID OUT

.. MI DSP AN HEAT TRANSFER

RUN: 62 POINT: 2

652 SPACING

bTSTtn
OF UNITS

ENGLISH
SI

TT

42.0
5.5

U-EXIT

175.4
53.5

RHO-EXIT

0.0764
1.2244

. . K .,

0.01436
0.02484

Q-NOM

0.2620
2.9734

, **

6.341
16. 106

FOR UNITS SEE NCMEHCl.ATUKK

TC«

1
2
3
4
8
13
14
15
20
25
27
28
32
38
40
41
43
44
48
49
50
52
S3
54
56

S
(IN.)

10.00
9.50
9.00
8.50
8.00
7.00
6.50
6.00
5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.35
0.25
0.20
0.00
-0.05
-0.10
-0.20
-0.25
-0.30
-0.40

58 1 -0.50

S/BX

1.577
1.498
1.419
1.340
1.262
1.104
1.025
0.946
0.789
0.631
0.473
0.394
0.315
0.079
0.063
O.OSS
0.039
0.032
0.000
-0.008
-0.016
-0.032
-0.039
-0.047
-0.063
-0.079

ST

6.002242
0.002147
0.002047
0.001999
0.002370
0.002319
0.002585
0.002337
0.002827
0.002571
0.002369
0.002428
0.002393
0.003207
0.003593
0.003886
0.004120
0.003459
0.003320
0.003618
0.003129
0.003414
0.003115
0.002730
0.002090
0.001881

NU

955.9
915.3
872.8
852.2
1010.4
988.5
1102.1
996.4

1205.1
1096.2
1010.0
' 1035.2
1020.2
1367.1
1531.8
1656.6
1756.2
1474.7
1415.4
1542.5
1334.0
1455.4
1328.0
1163.8
890.8
801.9

TWALL
< F >

77. 8
79.4
81.3
82.4
76.3
77.1
73.6
76.8
70.9
73.7
76.3
75.5
75.9
67.4
64.8
63.1
61.9
65.6
66.6
64.6
68.1
65.9
68.2
71.8
80.5
84.6

TUALL
(C)

25.5
26.4
27.4
28.0
24.6
25.0
23.1
24.9
21 .6
23.2
24.6
24.2
24.4
19.7
18.2
17.3
16.6
18.7
19.2
18.1
20.0
18.9
20.1
22.1
26.9
29.2
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ROTOR(SUCTION) CX/U=.680

SPANUISE HEAT TRANSFER-

OUT 652 SPACING

RUN: 62 POINT: 2

SYSTEH
OF UNITS

ENGLISH
SI

TT

42.0
5.5

U-EXIT

175.4
S3. 5

RHO-EXIT

0.0764
1.2244

K

0.01436
0.02484

0-NOH

0.2620
2.9734

. . Px

6.341
16. 106

FOR UNITS SEE:

. TC»

29"
30
31
32
33

. 3'4-

TC»

17
18
19
20
21
22

• 23

TC«

5
6
7
8
9

. 10
11

.

Y '"
•' (IN. )

4.50
4.00
3.50
3.00
2.50
2.00

Y
( IN. )
4.50 :
4.00
3.50
3.00
2.50
2.00
1.50

Y :

< IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN
"

75.0
66.7
58.3
50.0
41; 7.
33.3

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X .SPAN

75.0
66.7
58.3
'50.0
.41.7
33.3
25.0

S/BX £ 6:
ST •'

0.002761
0.002724
0.002649
0.002393
0.002439
0.002418

S/BX - 0.
ST

0.003454
0.002848
0.002826
0.002827
0.002723
0.002707
.0.003324

S/BX - 1 .
ST

0.004257
0.003430
0.002508
0.002370
0.002235
' 0.002964
0.004098

31341
NU i

1177.2'
1161.4
1129.5
1020.2
1039.7
1031.0

78852 ,
NU..

1472.7
1214.2
1204.8
1203.1
1 160 . 7
1153.9
1417.1

26163
NU

1814.7
' 1462.2

1069. 1
1010.4
952.8
1263.6 .
1747.1

TUALL<:
(F )
71.5
71.9
72.7
75.9

• 75.3
73.6.

• ' •

TUALL
<F )
65 .7,
70.7

. 70 . 9
70.9
72.0
72.2
66 . 7

E 3 33 S SS S

TUALL
(F)
61 .4
66.0
74.5
76.3
78.3
69.7
62.2

'TUALL
(C) 1
21.9
22.2
22.6
24.4

-'- 2 4\ I'--'
24.2 '

-....- i

1UALL
(C )
18.7

' 21.5
21 .6
21.6
22.2
22.3
19.3

,

TUALL'
(C)
16.3
18.9
23.6
24.6
25.7 -
20.9 '
16.8

ORIGINAL PAGE fS
OF POOR QUALITY
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ROTOR<PRESSURE) CX/U".960. GRID IN 65X SPACING

- MIDSPAN HEAT TRANSFER

RUN: 55 - POINT: • 6

SYSTEM
OF UNITS

ENGLISH
SI

TT

58.0
14.5

U-EXIT

176.0
53,7

RHO-EXIT

0.0737
1.1800

K

0.01477
0.02555

Q-NOh

0.2570
2.9167

BX

6.341
16.106

FOR- UNITS SEE NOMENCLATURE

TC«

39
42
59
60
61
62
63
67
71
72
61
82
83
87
91

S
(IN.)

0.45
0.30
-0.75
-1.00
-1.25
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-5.75
-6.25
-6.75

S/BX

0.071
0.047
-0.118
-0.158
-0.197
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
-0.828
-0.907
-0.986
-1.065

- ' "ST ;••••

0.004108
0.004698
0.002247
0.002124
0.001968
0.001710
0.001714
0.001670
0.001833
0.001892
0.002367
0.002354
0.002628
0.003260
0.003670

NU

1646.7
1883.5
900.7
851.6
788.9
685.5
687.2
669.3
734.9
758.6
949.0
943.8
1133.5
1306.8
1471.2

TUALL
<F>

78.2
75.7
94.3
96.3
99.3
105.3
105.2
106.4
102.3
100.9
92.6

; 92.7
87.1
83.4
80.7

TWALL
<C>

25.7
24.3
34.6
35.7
37.4
40.7
40.7
41 .3
3V. 0
38.3
33.7
33.7
30.6
28.6
27.0
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ROTOR(PRESSURE) CX/U-.960 GRID IN 65X SPACING

SPANUISE HEAT TRANSFER RUN: 55 POINT: 6

SYSTEM
OF UNITS

ENGLISH
SI

TT

58. 0
14. S

U-EXIT

176.0
33.7

RHO-EXIT

0.0737
1.1800

• K

0.01477
0.02SSS

0-NOH

0.2570
2.9167

8X

6.341
16.106

FOR UNITE. SEE .NOMENCLATURE:

TC«

66
67
68
69
70

Y
< t u - % •IN. )
3.50
3.00
2.50
2.00
l.SO

X SPAN

58.3
50.0
41.7
33.3
25.0

S/BX - -0.
ST

0.001595
0.001670
0.001685
0.001886
0.001886

35483
NU

639.4
669.3
755.7
755.9
756.2

TUALL
• / f \t F)
108.5
106.4
101.1
101.1
101.1

S/BX « -0.67024 -
TC»

74
75
76
78
80

TC«

84
85
86
87
88
89
90

Y
(IN.)
4.50
4.00
3.50
2.50
1.50

' Y •
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
41.7
25.0

X SPAN

75.0
66.7
58.3
50.0

- -41.7
33.3
25.0

ST

0.001850
0.002022
0.002045
0.002081
0.002128

S/BX - -0.
-•"•. ST :

0.002546
0.003629
0.003122
0.003260
0.002754
0.003266
0.002984

NU

741.6
- 810.4

819.7
834.4
853.2

98565
NU

1020.5
1454.7
1251.7
1306.8

•-•* • 1104.0
1309.5
1196.0

TUALL
<F>

101.8
98.2
97.8
97.1
96.3

TUALL
(F)
90.2
80.9
84.5
83.4
87.9
83.3
85.7

TUALL
• / /* \( C;
42.5
41.3
38.4
38.4
38.4

TUALL
(C)
38.8
36.6
36.6
36.2
35.7

TUALL
(C)
32.3
27.2
29.2
28.6
31.0
28. S
29.8
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ROTOM SUCTION) C X / U = . 9 6 1 Gft l l ' IN

MK'Sf-AN HEAT TRANSFER

RUN: 60 F-OINT: i

65* S F - A C I N G

SYSTEH
OF UNITS

ENGLISH
SI

TT

57.9
14.4

U-EXIT

176.0
53.6

RHO-EXIT

0.0739
1.1645

K

0.01477
0.02555

0-NOM

0.2780
3.1550

KX

6.341
16.106

FOR UNITE SEE NIJMENCL.ATURE

TCt

1
2
3
4
8
13
14
15
20
25
27
28
32
38
40
41
43
44
48
49
50
52
53
54
56

S
(IN. >

10.00
9.50
9.00
8.50
e.oo
7.00
6.50
6.00
5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.35
0.25
0.20
0.00
-0.05
-0. 10
-0.20
-0.25
-0.30
-0.40

58 j -0.50

S/BX

1.577
1.498
1.419
1.340
1.262
1.104
1.025
0.946
0.789
0.631
0.473
0.394
.0.315
0.079
0.063
0.055
0.039
0.032
.0.000
-0.008
-0.016
-0.032
-0.039
-0.047
-0.063
-0.079

ST

0.002623
0.002664
0.002448
0.002423
6.002588
0.002299
0.002413
0.002291
0.002858
0.003036
0.003426
0.003634
0.004239
0.004912
0.004286
0.004556
0.004958
0.004571
0.004244
0.004500
0.003771
0.004198
0.004075
0.003518
0.002760
0.002516

NU

1055.4
1072.0
984.9
974.7

1041 .4
924.8
970.9
921 .9

1149.9
1229.3
1378.3
1461 .9
1705.4
1976. 4
1724.2
1833.2
1 V94.9
1839. 1
1707.4
1810.4
1517.2
1689.0
1639.6
1415.5
1110.6

. 1012.2

TOALL
(F)

91.2
90.8
93.7
94.2
92. 1
96.3
94.6
96.5
89.0
67.1
84.. 0
82.5
V9.0
76.1
76.7
77.5
75.9
77.4
78. -9
77.7
81.5
79.1
79.8
83.1
89.8
92.8

TUALL
< C >

32.9
32.7
34.3
34.6
33.4
35.7
34.8
35.8
31.7
30.6
28.9
28. 1
26. 1
?4.5
25.9
25.3
24.4
25.2
26.1
25. 4
0 "* • c-
26.2

26.5
26.4
32.1
33. G

ORIGINAL PAGE TS
OF POOR QUALITY
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ROTOR(SUCTION) CX/U=.961 GRID IN 65Z SPACING

SPANUISE HEAT TRANSFER RUN: 60 POINT! 1

SYSTEH
OF UNITS

ENGLISH
SI

TT

57.9
14.4

U-EXIT

176.0
53.6

RHO-EXIT

0.0739
1.1845

K

0.01477
0.02555

0-NOM

0.2780
3.1550

BX

6.341
16.106

FOR UNITS SITE NOMENCLATURE

TC*

29
30
31
32
33
34

1 3S = = S

TC«

17
18
19
20
21
22
23

: s c s =

TC«

5
6
7
8
9
10
11

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00

========

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

s==ss=s=

Y
( IN. )
4.50
4.00
3.50 '
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3

2: = = = = = =

% SPAN

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

=======

X SPAN

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

S/BX = 0.
ST

0.005036
0.005425
0.004039
0.004239
0.004286
0.004076

= sa=:±sj= = ss

S/BX = 0.
ST

0.004329
0.003049
0.002760
0.002858
0.002743
0.003137
0^004199

==========
S/BX = 1.

ST

0.004440
0.003796
0.002585
0.002588
0.002417
0.003804
0.005348

31541
NU

2026.1
2182.8
1625.0
1705.4
1724.5
1640.1

ss as e====a

78852
NU

1741.8
1226.9
1110.6
1149.9
1103.5
1262.2
1689.2

SS = C = S S = 3 =

26163
NU

1786.4
1527.1
1040.2
1041.4
972.5

. 1530.7
2151.9

TWALL
(F )
75.7 '
74.5
80.0
79.0
78.8
79.8

BBBSESSS

TUALL
<F )

78.6
87.1
90,1
89.0
90.3
86.3
79.3

e = = s = s s s

TWALL
(F )
78.1
81.5
92.1
92.1
94.4
81.4
74.7

TUALL
<C )
24.3
23.6
26. 7
26.1
26.0
26.6

=======

TUALL
(C)
25.9
30.6
32.3
31.7
32.4
30.2
26.3

======

TUALL
(C)
25.6
27.5
33.4
33.4
34.7
27.5
23.7
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ROTOR<PRESSURE> CX/U=.780 GRIH IN

HIDSPAN HEAT TRANSFER

RUN: 56 POINT: i

652 SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

52.7
11.5

U-EXIT

175.4
53.5

RHO-EXIT

0.0745
1.1932

K

0.01464
0.02532

0-NOM

0.2600
2.9507

BX

6.341
16.106

FOR I'SITS SET NOMENCLATURE

TC«

39
42
59
60
61
62
63
67
71
72
81
82
83
87
91

S
(IN.)

0.45
0.30
-0.75
-1.00
-1.25
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-5.75
-6.25
-6.75

S/BX

0.071
0.047

-0.118
-0.1S8
-0.197
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
-0.828
-0.907
-0.986
-1.065

ST

0.003480
0.004366
0.002104
0.001972
0.001864
0.001676
0.001643
0.001590
0.001775
0.001779
0.002218
0.002278
0.002622
0.002983
0.003391

NU

1418.5
1779.3
857.7
803.7
759.8
663.1
669.4
648.1
723.3
725. -2
904.0
928.3
1068.4
1215.7
1382.1

TUALL
< F >

76.5
71.7
91.4
93.9
96.3
101.0
102.0
103.5
98.5
9b.3
89.6
88.6
84.1
80.4
77.2

TWALL
<C>

24.7
22.1
33.0
34.4
35.7
36.3
38.9
39.7
36.9
36.8
32,0
31.S
26.9
26.9
25.1
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ROTOR(PRESSURE) CX/U-.780 GRID IN *5X SPACING

SPANUISE HEAT TRANSFER RUN: 56 POINT: 1

SYSTEM
OF UNITS

ENGLISH
SI

TT

32.7
11.3

U-EXIT

173.4
S3. 3

RMO-EXIT

0.0745
1.1932

K

0.01464
0.02332

Q-NOH

0.2600
2.9507

BX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

TC«

66
67
68
69
70

Y
(IN. >
3.30
3.00
2.30
2.00
1.30

X SPAN

38.3
50.0
41.7
33.3
23.0

S/BX > -0.35483
ST NU

0.001527
0.001590
0.001786
0.001777
0.001774

622.4
648.1
727.9
724.3
722.8

TUALL

105.3
103.5
98.2
98.4
98.3

TUALL
(C)
40.8
39.7
36.8
36.9
36.9

S/BX - -0.67024
' TC«

74
75
76
78
80

TC»

84
85
86
87
88
89
90

Y
(IN.)
4.50
4.00
3.50
2.50
1.50

Y

4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
41.7
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.001775
0.001878
0.001974
0.001990
0.001979

S/BX - -0.
ST

0.002535
0.003360
0.002737
0.002983
0.002608
0.002993
0.002869

NU

723.6
765.5
804.4
810.9
806.5

98565
NU

1033.4
1369.4
1115.4
1213.7
1063.0
1219.7
1169.1

TUALL
(F >
98.3
96.0
94.0
93.6
93.9

TUALL

83.1
77.4
82.8
80.4
84.3
80.4
81.5

TUALL
(C)
36.9
35.5
34.4
34.2
34.4

TUALL

29.5
23.2
28.2
26.9
29.0
26.9
27.5
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ORIGINAL PAGE IS
OF POOR QUALITY

ROTOMSUGTION) •• CX/U=.781 ' ' OR HI IN

' MIDSF-AN HEAT TRANSFER

RUN: 59 POINT: 2

65* SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

55.4
13.1

U-EXIT

175.6
53.5

RHO-EXIT

0.0741
1.1868

K

0.01471
0.02544

0-NOH

0.278C
3.1550

BX

6.341
16.106

TOR UNITi; SEE HOMENCUiTUfvE

TC*

1
2
3
4
8
13
14 •
15
20
25
27
28
32
38
40
41
43
44
48
49
50
52
53
54
56
58

' S
( IN. )

10.00
9.50
9.00
8.50
8.00
7.00
6.50
6.00
5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.35
0.25
0.20
0.00
-0.05
-0.10
-0.20
-0.25
-0.30
-0.40
-0.50

S/BX

1.577
.498
.419
.340
.262
.104
.025
0.946
0.789
0.631
6.473
0.394
0.315
0.079
0.063
0.055
0.039
0.032
0.000
-0.008
-0.016
-0.032
-0.039
-0.047
-0.063
-0.079

. ST

0.002452
0.002467
0.002295
0.002221
0.002403
0.002235
0.002508
0.002401
0.002902
0.002971
0.003204
0.003389
0.003712
0.0037J6
0.003887
0.004238
0.004573
0.004098
0.003874
0.004203
0.003575
0.003892
0.003716
0.003227
0.002541
0.002349

NU

989.9
996.1
926.7
896.7
970. 1
902.5

1012.6
969.5

1171.6
1199.8
1293.6
1368.6
1499.0

' 1508.5
1569.4
1711.2
1846.5
1654.7
1564.1
1697.1
1443.4
1571.3
1500.3
1302.9
1026.0
948.3

TUALL
< F >

91.1
91.0
93.7
95.1
92.3
95.1
91.0
92.5
86.3
85.6
83.5
81.9
V9.7
79.4
78.5
76.7
75.1
77.4
78.6
76.8
80.5
78.5
79.6
83.1
90.2
93.0

TUALl
(C)

32.9
32.8
34.3
35.1
33.5
35.0
32.8
33.6
30.2
29.8
28.6
27.7
26.5
26.3
25.8
24.8
24.0
25.2
25.9
24.9
26.9
25.8
26.4
28.4
32.4
33.9
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R O T O R ( S U C T I O N ) CX/U=.781 GRID IN '. 65* SPACING

SF'ANUISE HEAT TRANSFER RUN: 59 POINT! 2

SYSTEM
OF UNITS

ENGLISH
SI

TT

55.6
13.1

U-EXIT

175.6
53.5

RHO-EXIT

0.0741
1.1868

K

0.01471
0.02544

Q-NOH

0.2780
3.1550

BX

6.341
16.106

FOF: UNITS SEE N O M E N C L A T U R E

TC«

. .29
30
31
32
33
34

TC»

17
18
19
20
21
22
23

TC*

5
6
7
8
9
10
11

Y
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1 .50

S — C 5, S S

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1 .50

X SPAN

75.0
66.7
58.3
50.0
41 .7
33.3

X SPAN

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

ssssssss

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX = 0.
ST

0.004538
0.004660
0.003697
0.003712
0.003838
0.003703

S/BX = 0.
ST

0.003774
0.002993
0.002730
0.002902
0.002676
0.002827
0.003492

S/BX = 1.
ST

0.004242
0.003506
0.002515
0.002403
0.002270
0.003247
0.004835

31541
NU

1832.5
1881.7
M92.8
1499.0
1549.6
L495.1

78852
NU

1523.8
1208.6
1102.3
1171.6
1161.4
1141.4
1409.8

26163
NU

1712.9
1415.8
1015.6
970.1
916.6
1311.0
1952.1

TUALL
<F>
75.4
74.8
79.8
79.7
78.9
79.7

TUALL
<F>
79.3
85.4
88.2
86.3
86.6
87.1
81.2

TWALL
(F>
76.8
81.1
90.8
92.3
94.4
83.1
74.2

TUALL
< C >
24. 1
23. B
26.5
26.5
26.1
26.5

TUALL
(C)
26.3
29.7
31.2
30.2
30.3
30.6
27.3

TUALL
(C>
24.9
27.3
32.6
33.5
34.7
28.4
23.5

QUALITY
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ORIGINAL PAGE IS
OF POOR QUALITY

R O T O R ( P R E S S U R E ) CX/U= .681 GRID IN

MIDSPAN HEAT TRANSFER

RUN: 57 POINT: 3

65X SPACING

SYSTEh
OF UNITS

ENGLISH
SI

TT

55.1
12.8

U-EXIT

175.9
S3. 6

RHO-EXIT

0.0740
1.1853

K

0.01469
0.02541

0-NOM

0.2770
3.1437

BX

6.341
16. 106

FOR UNITS SEE NOMENCLATURE

TC*

39
42
59
60
61
62
63
67
71
72
81
82
83
87
91

S
( IN. )

0.45
0.30

-0.75
-1 .00
-1.25
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-5.75
-6.25
-6.75

S/BX

0.071
0.047

-0. 118
-0.158
-0. 197
-0.237
-0.276
-0.355
-0.434
-0.513
-0. 749
-0.828
-0.907
-0.986
-1 .065

ST

0.003553
0.004466
0.002386
0.002221
0.002035
0.001814
0.001771
0.001705
0.001933
0.001854
0.002355
0.002476
0.002733
0.003086
0.003447

NU

1437.8
1807.0
966.2
898.7
823.6
734.0
716.6
690.0
782.3
750.2
952.9

1001 .7
1105.9
1248.6
1394.8

TUALL
< F >

80. 1
75. 1
92.0
94.7
98.2
103.3
104.4
106.3
100.5
102.3
92.5
90.8
87.5
83.9
81 .0

TUALL
<c:

26.7
24.0
33.3
34.8
36.6
39.6
40.2
41 .3
38.0
39.1
33.6
32.7
30.8
28.9
27.2
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ORIGINAL PAGE fS
POOR QUALITY

ROTORCPRESSURE) CX/U=.681

SPANUISE HEAT TRANSFER

GRID IN 657. SPACING

RUN: 57 POINT: 3

SYSTEM
OF UNITS

ENGLISH
SI

TT

55.1
12.8

U-EXIT

175.9
53.6

RHO-EXIT

0.0740
1.1853

K

0.01469
0.02541

Q-NOM

0.2770
3.1437

BX

6.341
16. 106

FOR UNITS SEE NOMENCLATURE

TC*

66
67
68
69
70

TC*

74
75
76
78
80

Y
(IN. )

50
00
50
00
50

Y

( IN. )
4.50
4.00
3.50
2.50
1.50

S/BX
Z SPAN

58.3
50.0
41.7

' 33.3
25.0

= -0.35483
ST NU TUALL TUALL

0.001653
0.001705
0.001903
0.001903
0.001889

668.9
690.0
769.9
770.0
764.3

107.8
106.3
101.2
101.2
101.5

42.1
41.3
38 .4
38.4
38.6

S/BX = -0.67024
SPAN

75.0
66.7
58.3
41.7
25.0

ST

0.001930
0.001971
0.002114
0.002166
0.002150

NU

781.0
797.6
855.4
876.5
869.8

TUALL
(F)

100.4
99.5
96.7
95.7
96.0

TUALL
<C)
38.0
37.5
35.9
35.4
35.6

TC*

84
85
86
87
88
89
90

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1 .50

S/BX -0.98565
SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002650
0.003422
0.003018
0.003086
0.002733
0.003098
0.002982

NU

1072.1
1384.8
1221.1
1248.6
1105.7
1253.6
1206.6

TUALL
(F)
88.5
81.2
84.6
83.9
87.5
83.8
84.9

TUALL
(C)
31.. 4
27.3
29.2
28.9
30.9
28.8
29. 4
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R O T O R ( S U C T I O N ) C X / U = . 6 7 8 GRID IN

MIDSPAN HEAT TRANSFER

RUN: 58 ' POINT: 2

652 SPACING

bTbTEfl
OF UNITS

ENGLISH
SI

TT

53.6
12.0

U-EXIT

175.4
53.5

RHO-EXIT

0.0742
1.1881

K

0.01466
0.02536

Q-NOH

0.2460
2.7919

BX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
4
8
13
14
15
20
25
27
28
32
38
40
41
43
44.
46
49
50
52
53
54
56

JJB _J

S
( IN. )

10.00
9.50
9.00
8.50
8.00
7.00
6.50
6.00
5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.35
0.25
0.20
0.00
-0.05
-0.10
-0.20
-0.25
-0.30
-0.40
-0.50

-S/BX

1.577
1 .498
1 .419
1.340
1.262
1 .104
1.025
0.946
0.789
0.631
0.473
0.394
0.315
0.079
0.063
0.055
0.039
0.032
0.000
-0.008
-0.016
-Oi032
-0.039
-0.047
-0.063
-0.079

ST

0.002398
0.002416
0.002231
0.002145
0.002455
0.002438
0.002776
0.002624
0.003161
0.003135
0.003210
0.003351
0.003363
0.003602
0.004016
0.004261
0.004545
0.004028
0.003745
0.004022
0.003480
0.003798
0,003562
0.003075
0.002442
0.002234

NU

971.6
979.1
903.9
869.1
994.9
987.9
1125.0
1063.2
1281.0
1270.1
1300.5
1357.6
Ii62.6
1459.3
1627,2
1726.6
1841.5
1632.0
1517.4
1629.7
1410.2
1539.1
1443.3
1246.0
989.4
905. 3

TUALL
< F >

85.8
85.7
88.4
89.9
85.5
85.8
82.0
83.6
78.6
78.8
78.2
77.2
77.1
75.5
73.3
72.2
71.0
73.2
74.7
73.3
76.2
74.4
75.7
/9.1
85.5
88.3

TUALL
< C >

29.9
29. C
31 .3
32.1
29.7
29.9
27.8
28.7
25.9
26.0
25.7
25.1
25.1
24.2
22.9
22.3
21.7
22.9
23.7
22.9
24.6
23.5
24.3
26.2
29.7
31 . 3
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R O T O R ( S U C T I O N ) CX /U= .678 GRID IN 65% SF'ACING

SPANUISE HEAT TRANSFER RUN.' 58 POINT: 2

SYSTEM..
OF UNITS

ENGLISH
SI

TT

53. 6
12.0

U-EXIT

175.4
53.5

RHO-EXIT

0.0742
1 .1881

K

0.01466
0.02536

0-NOM

0.2460
2.7919

BX

6.341
16. 106

FOR UNITS-SEE NOMENCLATURE

>TC«,

29
30

.. . 31
32
33
34

======

TC«

17
18
19
20
21
22
23

TC«

5
6
7
8
9

10-.
1.1

' >.r,. .
< IN. >

4.50
4.00
3.50
3 . 00
2.50
2; 00

=======

Y
( IN. )
4.50
4. 00
3.50
3 . 00
2.50
2.00
1.50

• Y
(IN. )
4.50
s.OO
3.50
.3.00
2.50
2.00
1.50

-Z ,SPAN

75.0
66.7
58.3

. 50.0
41.7
33.3

========

X SPAN

75.0
66.7
58.3-
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7 ,
58.3'
50.0
41.7
33.3.
25.0'

S/BX » 0.
ST

0.003754
0.003827
0.003410
0.003363
0.003524
0.003539

= = = = = = = = =' =

S/dX = 0.
ST

0.003824
0.003147
0.002954
0.003161
0.003152
0.002948
0.003410

S/BX - 1.
ST

0.004388
0.003453
0.002633
0.002455
0.002310
0.003014
0.004637

31541
NU

1521 .0
1550.5
1381.9
1362.6
1428.1
1442.2

==========

78852
NU

1549.6
1275.3
1197.0
1281.0
1277.1
1194.5
1381.7

26163
NU

1778.0
1399.0
1066.7
994.9
935.9

1221.1
1878.8

TUALL
< F >
74.7
74.3
76.8
77.1
76. 1
75.8

=========

TUALL
< F >
74.4
78.7
80.3
78.6
78.7
80.4
76.8

TUALL
< F >
71.8
76.6
83.5
85.5
87.5
79.8
70.8

TUALL
(0
23.7
23.5
24.9
'25.1
24.5
24.4

=======

TUALL
(C)
23.5
26.0
26.9
25.9
25.9
26.9
24.9

TUALL
(C)
22.1
24.8
28.6
29.7
30.8
26.6
21 .6

ORIGINAL PAGE !3
OF POOR QUALITY
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ROTORCPRESSURE) L = 0 CX/U=.962 GRID OUT

MlfiSF'AN H E A T T R A N S F E R - "

R U N : 72 . P O I N T : 2

S P A C I N G

SYSTEM
OF UNITS

ENGLISH
SI

TT

42.1
5.6

U-EXIT

171.7
52.3

RHO-EXIT

0.0764
1.2233

r. .

K

O.Oltlt'J
0.0248?

Q-NOh

0.2590
;.'.9394

PX

6.341
1A. J06

FOR UNITS SEE NOMENCLATURE

TC«

42
59
60
62
63
67
71
72
81
82
37
91
92

S
( IN. )

0.30
-0.75
-1.00
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-6.25
-6.75
-7.25

S/BX

0.047
-0.11B
-0.158
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
-0.8^8
-0.986
-1.065
-1.143

ST
, . *-

•. ': •('

0.003805
0.001593

• 0.001494
0.001181
0.001115
0.001'13?
0.001384
0.00 1486
0.001831
0.001830
0.002344
0. 00-233 <t
0.003012

- NU

15S7.2
. 664. S
. '673.2

4V2.8
4A5 .0
17Ji.O
ri77.4
619.9
764.0
763. 4
' /X7.8

• 97J.-1
1256.2

1UALL
(F)

(,l.\
V 3 . 1
V 6 . 4

109.9
1 i H . 7
112.3
100.6

96.8
06.9
86.9
V 7 . 5
77.7
70.0

- iWCiLL
( C )

17.8
.i4..0
3D. 8
13.^
4 5 . 4
44 .6

•38.1
16.0
7,0.5
no.s
2S.3
?5.4
?1 .1

ORIGINAL PAGE !S
OF POOR QUALITY
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R O T O R ( P R E S S U R K ) L -0 C X / U - - . 9 & 2 URiD DIM 6T,i SPACING

SFANUISE HEAT TRANSFER RUN: 7.? MJJNT: 2

SYSTEM
OF UNITS

ENGLISH
SI

TT

42.1
5.6

U-EXIT

171.7
52.3

RHO-EXIT

0.0764
1 .2233

K

0.014:<'j
0.0248?

ft-NOh

0.2:-iVO
i',9394

HX

6.341
i A. 106

FOR UNITS SEE NOMENCLATURE

TC»

66
67
69

: s = c =

TC*

74
75
76
78
80

TC*

85
86
87
88
89
90

Y
(IN. )
3.50
3.00
2.00

S S = S S !5 B

Y
(IN. )

4.50
4.00
3.50
2.50
1.50

Y
(IN. )

4.00
3.50
3.00
2.50
2.00
1.50

Z SPAN

58.3
SO.O
33.3

"•""

Z SPAN

75.0
66.7
58.3
41.7
25 . 0

X SPAN

66.7
• 58 . 3

50.0
41.7
33.3
25.0

S/BX = -0.35183
ST Nil

0.001182 4 V 3 . 3
0.001U9 475.0

• 0.001400 TH4.0

S/BX = -0.67024
ST NU

0.0016^0 675 ,7
0.001643 685. 4
0.001593 664. *J
0.001718 716.8
0.00164^ 685.0

.S/BX = -o. ya565
ST NU

0.002123 08f, .6
0.002307 9*2.^'
0.002344 977.8
0.002219 925.5
0.0025:4.0 1050.0
0.002512 i047.9

I WAI L
(F )

109.9
112.3
100.0

TUALL
(F)
9 2 . 4
91 .8
93.2
&9.7
91.8

/WALL
<F >
(n .0
78.1
/7.5
79.4
7<».?
vr..2

TWrtLL
<C )
4i. 3
44. 6
7.7.8

TUALL
<C )

33.6
,'tA. 2
.44.0
3?. 0
.13.2

TWALL
( C )
27.2
<!5. e>
?r,.3
?6.3
:? 3 . S'
24.0

ORIGINAL PAGE IS
OF POOR QUALITY
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ORIGINAL PAOE 13
POOR QUALITY

KOTOR(SUCTION) L-0 C X / U ^ . 9 6 0

hlliSPAN HFAT TRANSFER

RUNJ 72 ' P O V N I J 4

Ullf 3X SF'rtCIrtu

SYSTEM
OF UNITS

ENGLISH
SI

TT

41.1
5.1

U-EXIT

171.2
52.2

RHO-EXIT

0.0765
1.225*

K

0 . 0 1 4 5 3
••0. 02179

H-NCHi

0 .24<sO
,'.7919

XX

' 6 .341
16. 106

FOR UNITS SEE NOMENCLATURE

TC»

20
25
27
28
32
38
40
44
49
SO
52
53
56
58

S
UN.)

5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.20
-0.05
-0.10
-0.20
-0.25
-0.40
-0.30

S/fiX

0.789
0.631
0.473
0.394
0.315
0.079
0.063
0.042
-0.008
-0.016
-0.032
-o.o:<9
-0.063
-0.079

ST

0.002636
0.003064
0.003313
0.003431
0.004316
0.0048/9
0.003530
0.0039/9
0.003958
0.003703
0.003885
0.00362̂
0.002SOO
0.002260

NU

1100.1
127U,H
13B2.6
1431 .V
1H01.2
1618,0
1473,4
1660.5
1A51.7
1547.7
1671 .f.
1511.1,
1043.3
yn.;j

TWdLL
(F)

7<i . 1
46. 4
/>4.5
A3. 7
'.r>9.2
61.1
i :',.'!
60.6
.'><). 7
62.0
A i . 1
62.5
71.8
74.9

1 WAI L
< C >

'.: i . 3
19.1
18.1
17.6
If. . 1
lo.2
i7.3
15.9
i A . 0
16.7
16.2
17.0
T2. 1
23.8
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ROTOR<SUCTION) L=0 CX/U=.960 GRID OUT

SPANWISE HEAT TRANSFER HUM! 72 (=•'

i,r,7. SF' f i l .JrJG

S Y S T E M
OF U N I T S

E N G L I S H
SI

TT

41. 1
S.I

U - E X I T

171 .2
52.2

R H O - E X I T

0.07-S5
1.2259

K

0.01TU
0.02479

0-NOM

o. ;:rso
?. 7919

nx

6.341
i/,. 1()<4

FOR UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34

TC«

17
18
1?
20
21
22

. 23

Y
< IN. )
4.00
3.50
3.00
2.50
2.00

y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
l.'.iO

r SPAN

66.7
58.3
50.0
41.7
33.3

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX - 0.
ST

0.004761
0.0044A1

.... 0.004316
0.0038VO
0.003950

S/BX » 0.
ST

0.001329
0.002829
0.002842
0.002636
0. 0029-15
0.002854
0.0042V4

31511
NU

2070.6
1861 ./
1801.2
t623.:<
1648.4

78852
HI)

. :.

1806. (I
1180.7
1186. 2
UOO.l ,
12J9.0
1191.2.
1792.0

TUALL
(F)
:>6.8
'<8.6
S9.2
61.1
,',0.8

TUALL
(F)

.'59.1
68.5
68.3
70.4
67.4
68.2
59,3

•TWALL
(C)
j ;< . 8
14.8

- Tjr. .1
.. 1 6 .;1'
16.0

TUALL
(C)
15.1
?0.3
20 . 2
'21.3
19.;'
L'0.1
15. 2

ORIGINAL PAGE IS
OF POOR QUAUTY
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ROTOR(PRESSURE) L-^0 C X / U ^ . 7 7 8 lik

MIDSF-AN HEAT TRANSFER

RUN: 71 POIMT: 33

SYSTEH
OF UNITS

ENGLISH
SI

TT

37.3
3.0

U-EXIT

170.0
51.8

RHO-EXIT

0.0769
1.2313

K •.

0.01 1,M
0.02461

Q-NOh

0. U70
3.0302

HX

6.341
16. 106

FOR UNITS SEE NOMENCLATURE

TC*

42
59
60
62
63
67
71
72
81
82
87
91
92

S
( IN . )

0.30
-0.75
-1.00
-1.50
-1 .75
-2.25
-2.75
-3.25
-4.75
-5.25
-6.25
-6.75
-7.25

S/KX

0.047
-0.1 1U
-0.158
-0.237
-0.276
-O..V.5
-0.434
-0.513
•0.749
-0.8i?0
-0.986
-1.065
-1 . 143

ST

0.003542
0.001429
0.001428
o.ooi2:u
0.00120J
0.001230
0.001445
0.0015.56
0.001759
0.001874
0.002189
0.002?HO
0.002965

; NU

14B4.8
sva.y
SV8.5
516.1
S03.6
515.6
605.8
644.1
737.3
78^.6
717.8
9r,5.si

1XM3.0

lUrfUL
( F)

<j 1 .6
75..'.
Vf i .7

104.5
106. 1
101.6
95.2
91 .9
IKi.3
H2.5
V6.3
71.7
/.6.6

rwr.LL
(C )

if-.r,
35.. <
3f..4
40.. {
41.2
4 0 . 4
35. 1
•>3 .^
;:9.6
.-•8.0
24.6
^?3.8
J V.2

ORIGINAL PAGE IS
OF POOR QUALITY
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ROTOR(PRESSURE) L =0 CX/U=.778 UK ID OUi

SPANWISE HEAT TRANSFER RUN: 7i MIINT; 33

S Y S T E M
OF UNITS

ENGLISH
SI.

TT

37.3
. 3 . 0.

U-.EX1T'.

170.0
. ...51,. 8.

RHO-EXIT

: 0.0769
, 1.2313

K

0.01423
0.02461

Q-NCIM

O.:!670
;5.030.->

JHX

4.341
16. 106

FOR UNITS SEE NOMENCLATURE

TC« Y
(IN

66
67
69

sac = B

TC«

3
- 3
2

ssss

t

.
*

Y
(IN

74
75
76
78
80

TC*

; 4
• , 4

3
2
1

«

»

*

*

•

Y

Z
. )
50
00
00
S SRSS

'

X
-. )"
50
00
50
50
50

' X

SPAN

58.3
-50-. 0
33.3

SSSSSi

SPAN
•
75. 0
66 '.7
58,3
4i.7
25.0

SPAN

"S/BX

0.
— 0.
'•' o.

S/BX

0 ,
'-' 0 .
0 .
0.
0.

S/BX

= ~-0.
ST

001258
0012X0
001488

- -0.
ST

00158V
001674
001614
001759
001615

= -0.
ST

35483
NU

5;.' 7.
515;
61-3.

67024
NU

666.
701 .
676.
737.
677.

98565
NU

5
6'
7

•I

6
v>-
3
0

(IN. ) ,. '
85
86
87
88
89
90

4
3
3
2
2
1

,
.
.
.
,
.

00,.
50
00
50
00
50

66.7
58.3
50.0
41'. 7
33.3
25.0

J 0.
0.
0.
0.
0.
0.

002085
002299
002189
002247
002379
002440

0>4:.
963.
V17.
941.
9V7.

10-Vj.

1
9
8
I!
1
1

TUALL
(F)

103.2
- 104.6

9,3 .6

TWALL
(F)
90,1
t7.6
89. 3
85. 3
89.3

IUAU
(F)
,'8.1
74.5
76.3
75.3
73.3
72.3

UUiLL
(C)
7.9.
40.
7,1 .

6
<
i

TUALL
(C)
32.
30.
Jl .
7V.
31.

3
9
<?
6
8

TW/iLL
(C)
2S.
23.
24.
24.
?,i .
i!2.

6
o
6
1
0
4

ORIGINAL PAGE IS
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ORIGINAL PAGE IS
OF POOR QUAUTY

ROTOR ( S U C T I O N ) C X / U - . 7 9 3 I»R I D Dill

MIDSF'AN HEAT TRANSFFR

RUN: 71 F-OINI: is

l>r,'/. S P A C I N G

SYSTEM
OF UNITS

ENGLISH
SI

TT

40.4
4.7

U-EXIT

174.2
53.1

RHO-EXIT

0.0773
1.2384

K

0.01431
0.02475

G-NflN

0. 2.5VO
;-. VI ?4

frX

6.341
16, 106

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
4

13
15
20
25
27
28
32
38
40
41
44
49
SO
52
S3
54
56
58

S
(IN. )

10.00
9.50
9.00
8. 'JO
7.00
6.00
5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.35
0.20
-0.05
-0.10
-0.20
-0.25
-0.30
-0.40 .
-0.50

S/&X

1.577
1 . 478
1.419
1.340
1. 104
0.946
0.789
0.6J1
0.473
0.3V4
0.315
0.0/9
0.063
0.055
0.032
-0.001}
-0.016
-0.032
-0.039
-0.047
-0.063
-0.079

ST

0.002356
0.0024A6
0.00.?190
0.00221IJ
0.002160
0.0024.X9
0.002810
0.0029R9
0.002999
O.OOiO.42
0.003205
0. 003)64
0.003556
O.OOI6A5
0.003664
0.00 J5:<7
0.003441
0.003400
0.003504
0.0029HIJ
0.00.?342
0.00210U

NU

10i?.4
10'.J9.4
V40.9
951 .4
f/?8.0

1 0 4 7 . V
i 207.1
1-J84. J
12BB.2
1302.4
1377.1
1445.3
ifj?7.7
1574.S
1574.3
1 5 1 9 . 'j
1478.5
14AO. /
1505.3
1281.7
1006.0
90:, ,(>

IUALL
(F)

/J .5
70.3
Xt .0
73.7
74.6
70.8
,',A.8
.',5.3
.'.f,.?
^4.9
63.6
A2.5
A1.3
40.7
60.7
61.4
/•2.0
-S2.3
hi .6
.',5.2
V'j .8
75.1

IUA1 L
(0

:-:;.0
21.3
23.3
r-3. _•
;•;:*. 6
1-1.5
j V. 4
13.5
JH.4
18.3
J/.5
16. V
16.3
16.0
J*.0
16.4
1 A. 7
16.8
1A.5
18.5
:•..-. i
24.0

,
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ROTOR(SUCTION) CX/U=.793

SPANUISE HEAT TRANSFER

GRIP OUT 65* SPAI.TNG

KIIN: t\ POINT: is

SYSTEH
OF UNITS

ENGLISH
SI

TT

40.4
4.7

U-EXIT

174.2
53.1

RHO-EXIT

0.0773
1.2364

K

0'. 01431
0.02475

Q-NOH

O.."390
i>.71?4

HX

6.3-41
16.106

FOR UNITE SEE NOMENCLATURE

TC«

30
31
32
33
34

1 = s a s s

TC*

17
18
19
20
21
22
.23

; ™ is s s s

TC»

5
6
7
9

10
11

Y
( IN. )
4.00
3.50
3.00
2.50
2.00

s = s s s is :

Y
(IN. >

4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
2.50
2.00
1.50

Z SPAN

66.7
58.3
50.0
.41.7
33.3

========

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3
2b.O

Z SPAN

75.0
66.7
58.3
41.7
33.3
25.0

ST

0.003845
0.003426
0.003205
0.002845
0.003099

= = •= = = = = = = =

S/BX •' ' 0.
ST

0.003994
0.002780

, 0.002918
0.002810
0.0028.18
0.002890
0.0037V6

S/BX = 1.
ST

•:

0.003653
0.003264
0.0023'1'8
0.00225X

..0.002926
0.004406

NU

1651.8
1 4 f 1 . V
1377.1

. 1222. 3 ,
1331. '5

= = K!Ii-Jf=^-=.% =

78852
NU

1716.0
1194.6
1253.1)
1207.1
1219.2

: 1241.6
1631.0

26163
NU

1569.3
1402.2
995.9
9>sG.l

1257. 1
18V3.0

1UALL
(>" )
S9.8
62.1
63.6
66.4
61.4

:-. r-.-.-.xrr.^.-.

IU.UL
(F)
rj9.1

' 6 7 . 1
AS. 9
66.8
<S6,6
66. 1
40. 1

TUAl L
( K )
60.9
6.1.3
' /' .3
73!2

.65 .9
37.5

TWALL
( C )
Ki.4
16.7
1/.5
19. 1
18.0

: = s s: sr ̂  = :

TWALL
( C )
15. 1
19.5
18.8
19.4
19.2
19.0
15.6

TWftLL
(f.J
16. 1
17.4
:•:•, 4
22.9
18,8
14.2

ORIGINAL PAGE tS
OF POOR QUALITY
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ORIGINAL PAGE IS
OF POOR QUALITY

ROTOR(PRESSURE) L ̂ 0 CX/U-.780 tiK'Ui IN

HIDSPAN HEAT TRANSFER

RUN! 71 F-OIHT: 31

2 S P r t C I N G

SYSTEH
OF UNITS

ENGLISH
SI

TT

35,9
2.2

U-EXIT

170.4
52.0

RHO-EXIT

0.0766
1.2270

K

0,011?0
0.0-M56

0-NOfi

O.'.'6-IO

;\99*i

fix

4.341
1 A. 106

FOR UNITS SEE NOMENCLATURE

TC»

42
59
60
62
63
67
71
72
81
82
87
71
92

S
( IN . >

0.30
-0.75
-1.00
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-6.25
-6.75
-7.25

S/BX

6.047
-0.118
-0.158
-0.2.J7
-0.276
-0.315S
-0.434
-0.514
-0.749
-0.828
-0.986
-1.065
-1.143

ST

0.004007
0.001977
0.002134
0.001746
0.001641
0.001 £..<:{
0.001762
0.001875
0.002144
0.002232
0.002734
0.002814
0.003757

NU

16P?.2
8 <0.0
096.0
7.<2.0
AH8.9
6H13.4
739.7
787.0
099.9
937.1

1147.6
1181 . 1
1577.1

1UALL
il )

r,7.o
77. S
7«.9
M3.2
1)6. 1
H6.3
It!'. 8
flO.l
74.8
73.3
^16.8
/,6.0
•J8.7

/ kl^il L
( U )

j.<.9
' • f t^-
>_ kJ * hj

•M.8
1:6.4
.iO.O
30.'J
?R.2
26. ?
2;s.e
23.0
IV. 3
18.9
14. 6
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R O T O R ( P R E S S U R E ) L-0 C X / U = . 7 8 0
S

SPANUISE HEAT TRANSFER

. G R I I ' JK1 v'.S/i S P R U N G

K ' U N ; / \ P f U N f : 3 1

SYSTEM
OF UNITS

ENGLISH
SI

TT

35.9
2.2

U-EXIT

170.4
52.0

RHO-EXIT

0.07A6
1.2270

K

0.01420
0.0?456

0-NOh

O.-'ft'lO
1-.99M

HX

6. 341
16 . 106

FOR UNITS SEE NOMENCLATURE

= £ = =

TC«

66
67
69

TC*

74
75
76
78
80

TC*

85
86
87
88
89
90

========

Y
(IN. )
3.50
3.00
2.00

Y
(IN.)
4.50
4.00
3.50
2.50
1 .50

Y
(IN. )
4.00
3.50
3.00
2.50
2.00
1.50

=======

X SPAN

58.3
50.0
33.3

X SPAN

75,0
66.7
58.3
41.7
25.0

% SF'AN

66.7
58.3
50.0
41 .7
33.3
25.0

===========
S/BX = -0.

ST

0.001657
0.0016LU
0.001920

S/BX = -0.
ST

0,001828
0.001979
0.00209J
0.002125
0.002007

S/BX = -0.
ST

0.002673
0.002830
0.002734
0. 002643
0.002800
0.0029i!<>

= = = =-=-. =- r i= = r-

35483
NU

A95.5
6:45.4
006.1

67024
NU

7A7.4
830.8
878.11
892.2
842. :<

98S65
NU

-
1 1?2. 2
1188. t
1147.6
1109.1,
1175.3
1227. 4

r- r. = = - - =

TWALL
(M
ur,.6
H6.3
'/9 . 1

TWrtLL
(F)
HI. 2
V7.9
75.6
/5.1
77.3

1 WAL I
(K)
A'/. 4
A5.8
t,f» 8
67.8
<i6 . 1

61.0

=• = = -- =

TW/iLL
(C)
2V.8
30.2
1-6.1

TUALL
(C)
27.2
?r,.5
24.2
?A . 9
25.2

1WALL
(C)
19.7
18.0
19.3
19.9
if). 9
>. e . :•

PAGE is
©F POOR QUALITY
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OHSGSN&L PAGE fS
Of- POOR QUALITY

ROTOR(SUCTION) L=0.OCX/U=.779 GRID IH

hlDSPAN HEAT TRANSFER

RUN: 7i POINT: 17

65X SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

29.4
-1.4

U-EXIT

170.8
52.1

RHO-EXIT

0.0789
1.2643

K

0.01103
0.024?7

0-NOM

0.̂ :690
.J.05P9

BX

6.341
16. 106

FOR UNITS SEE NOMENCLATURE

TC«

1
2
3
4

13
15
20
25

. 27
28
32
38
40
41
44
49
SO
52
53
54
56
58

S
CIN. )

10.00
9.50
9.00
8.50
7.00
6.00
5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.35
0.20

-O.Ob
-0.10
-0.20
-0.25
-0.30
-0.40
-0.50

S/BX

1.577
1.4V8
1 .419
1 .340
1.104
0.946
0.789
0.6,11
0.473
0 . 3 V 4
0.315
0.0/9
0.063
0.0l>5
0.032

-0.008
-0.016
-0.032
-0.039
-0.047
-0.063
-0.07V

ST

0.002525
0.00:.'6.i5
0.002387
0.0023T.6
0.002215
0.00216.?
0.002853
0.0032,15
0.003446
0.003764
0.004059
0.0042V8
0.004110
0.0041VO
0.00400?
0.003713
0.003733
O.OOJ71A
0.003903
0. 003338
0.002622
0.002104

NU

H07.V
111.6. <l
1047.4
10.4 5. U
972.2

10H0.4
1252.0
1 1 1 3 . :i
iM?.4
16'. 1.6
1781.2
1886.1
1H03.6
1842.4
1/56.1
16,?9..J
JA38 .2
16.<0.6
1 '/ 1 ? . 7
1464. ?
J ir.0.5
10:J4.7

IUr;LL
(F)

<'..•'. 3
61 .0
M.?
6 4 . 7
66.8
ft3.2
lvH.6
Ti5.3
:;;u6
ol.6
:.o . o
48.9
tv .e
' J9.4
'J0.3
51.9
'.i:i .8
51.9
SO. 9
51.4
6J .0
63.8

TUALL
(O

16.8
16.1
:i '/ . 9
13.2
IV. 3
17.3
14.8
12.9
i :• . o
10. V
10.0
9 .4
7.9
9.^

10.2
11.1
1 1 .0
11.1
JO. 5
12.4
16. 1
ir.?
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ORSGSSMAl PAGE S3
OF POOR QUALITY

ROTOR(SUCTION) L=0.OCX/U=.779

SPANWISE HEAT TRANSFER

GRID IN 65X SLICING

: 71 POINT 5 17

SYSTEH
OF UNITS

ENGLISH
SI

TT

29.4
-1.4

U-EXIT

170.8
52.1

RHO-EXIT

0.078V
1 .2643

K

0.01403
0.024?7

Q-NOM

0.26VO
3. 0529

*X

6.341
1 A, 106

FOR UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34

S/BX - 0.31541
Y

(IN. )
4.00
3.50
3.00
2.50
2.00

Z SPAN

66.7
58.3
50.0
41.7
33.3

ST

0.004589
0.0038V9
0.004059
0.003949
0.004180

NU

i'013.9
t711.0
1781 .?
17.18. 7
1&34.2

TUALL
(F)
•I/. 7
:.0.8
SO.O
50. i
'\ 9. 4

TH^iLL
< C >

((. 7
10.5
10.0
10.3
V.7

SSSSSSSSSS

S/BX 0.78852
C*

17
18
19
20
21
22
23

Y
< IN. )
4.50
4.00
3. SO
3.00
2.50
2.00
1 .50

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25,0

ST

0.00396J
0.002790
0.0028HH
0.002853
0.0029911
0.002814
0.003781

NU

1741.4
1 1 ' 2 4 . 4
12ft7 . 3
1252.0
1315.:.
1235.0
I6'i9. 4

rUALL
( F)
50.5
59.2
58.2
58.6
57. 2
59.0
51.5

TUALL
( C )

10.3
15.1
14.6
14.8
14.0
lfi.0
10.9

S/BX
C*

5
6
7
9

10
11

Y
( IN. )
4.50
4.00
3.50
2.50
2.00
1.50

Z SPAN

75.0
66.7
58.3
41.7
33.3
25.0

ST

0.003808
0.0033'JQ
0.002464
0.0022VU
0.003064
0.00490.5

NU

16/1 .0
1460. <!
1081.3
1003.3
1344.5
'-'151 ,7

TWAL l I W A L L

54.

46.7

10.9
12.6
17.3
18. c,
13.8
8.1'
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ROTOR(PRESSURE) L~0 CX/U=.680 GRIIi OUT

MIDSPAN HEAT TRANSFER

RUN: 73 POINT: 4

65X S P A I . I N G

SYSTEh
OF UNITS

ENGLISH
SI

TT

37.5
3.0

U-EXIT

171.6
52.3

RHO-EXIT

0.0744
1.2278

K

0 . 0 1 1 1! 1
0.02463

Q-NOM

o. ;2-.?o
2.5195

KX

.4.341
i A. 106

FOR UNITS SEE NOMENCLATURE

TC#

42
59
60
62
63
67
71
72
81
82
87
91
92

S
( IN. )

0.30
-0.75
-1.00
-1.50
-1.75
-2.25
-2.75
-3.25
- 4 . 7 5
-5.25
-6.25
-6.75
-7.25

S/BX

0.047
-0.11U
-0. 158
-0.2H7
-0.276
-0.355
-0.134
0.513

-0.749
-0.828
-0.986
-1.065
-1 . 143

ST

0.003513
0.001692
0.001962
0.0015-15
0.001440
0.001426
0.0015:17
0.001661
0.0019'H
0.002000
0.0023.<6
0.002355
0. 00.il:.>,.'

NU

1481 .8
71J.U
027.6
6M.II
A 0 7 . 3
601.3
(S69./.
700.6
8:?0. 1
043.6
985, :<
V93.4

1 J 1 f> , ;'

TUtM L
(F )

r,y.8
78.5
7:4.1
H2.3
DS.4
8b.9
81 .2
7V. 3
73.5
y:-!.6
A 7 . 9
.',7.7
o0.6

IHALL
(C >

1 4 . 3
:-5 . e.
22.8
27. V
29.7
29.9
•;> ™» ~?

1'6.3
P3.1
I'?. 6
19.9
19.8
15. V

OF POOR QUALITY
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ROTOR<PRESSURE> L-O cx/u=.680

SPANWISE HEAT TRANSFER

GRID OUT 65X SPACING

KUN; /j riuNT; A

SYSTEM
OF UNITS

ENGLISH
SI

TT

37.5
3.0

U-EXIT

171.6
52.3

RHO-FXIT

0.0766
1 .2278

K

0.011.M
(/. 02463

0-NOh

O...!2,;0
1-.5195

HX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

TCI

66
67
69

TCI

74
75
76
78
80

TCI

85
86
87
88
89
90

Y
( IN. )
3.50
3. .00
2.00

Y
( IN. )

4.50
4.00
3.50
2.50
1.50

= s s = = =

. Y
' T U ^
^ T

4.00
3.50
3.00
2.50
2.00
1.50

7. SPAN

58.3
50.0
33.3

X SPAN

75.0
66.7
58. 3
41.7
25.0

========

% SPAN

66 .7
58.3
50.0
41.7
33.3
25.0

S/BX = -0.
ST

0.001440
0.001 4< >6
0.001704

S/BX =• -0.
ST

0.0017:47
0.001748
0.001821
0.001939
0.001738

SSSSSSSSSX

S/BX = -0.
ST

0.002157
0.002441
0.002336
0.002363
0.00250,3
0.002518

NU

607.6
601 . ,'i
718.9

67024
NU

7IS2.5
737.3
768.0
HI 8.0
7 A3. 2

as.s =. = = = = = = =

981)65
NU

909.!!
iO?9.6

905. :(
9V6.6

10135 . V
1062.1

TUAI L
il )
sjri. 4
i )5.9
/H.3

f W A L L
(F)
77,6
77.4
75.8
73.6
77.6

= = =•=• = = = =

T W A L L
(F )
70.3
66.6
67.9
67.5
/>5.9
65.7

I IJAL L
( C )
i'V . 7
29.9
• i r -j« • • ' * >

T W A L L
< C >
25.3
2f. . 2
24 • 4
23.1
25.3

- = = = ̂  =• =

T W A L L
<C )
21.3
19.2
19.V
19.7
18.8
ih.7

PAGE ES
OF POOR QUALITY
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SUCTION) L-0 CX/U- .a8 :

MIHSF-AN HEAT TFUiNSFFK

' RUN.' 73 .

OUT

SYSTEh
OF UNITS

ENGLISH
SI

TT

38.8
3.8

U-EXIT

171.8
52.4

RHO-EXIT

0.0765
1.2262

K

0.0112?
0.02468

0-NOM

0. ..'4<!0
i'. 746T.

tx

6.341
i /•. J 06

FOR UNITS SEE NOMENCLATURE:

TC*

20
25
27
28
32
38
40
44
49
50
52
53
56
58

S
(IN. )

5.00
4.00
3.00
2.50
2.00
O.bO
0.40
0.20

-0.05
-0.10
-0.20
-0.25
-0.40
-0.50

S/BX

0.789
0.631
0.473
0.394
0.315
0.079
0.063
0.032
-0.008
-0.014
-0.032
-0.039
-0.063
-0.079

ST

0.002637
0.0027A3
0.00?494
0.0024H1
0.00244?
0,002975
0.003113
0.003513
0.003244
0.003371
0.003862
0.0033AO
0.002257
0.00199V

Nil

1109. A
1162.11
1049.4
104^. U
1027.4
12IJI .'o
l.<09.8
1190.1
1364.7
1413.1
i61'4.6
1 4 1 3 . 'J
V49.4
840,1)

IWnLL
< F >

A7.5
66. C
AV. 1
69.2
.•iV.7
64.2
63. 1
60.2
i'i 2 > ?
61.3
118.5
61.4
7;.-.o
76.1

1'Hftl L
(C)

/ y . 7
19.0
::-o . 6
20.','
?0. 9
.17.9
,17.3
15.7
16.8
li. J
14.7
16.3
OO f 0

24. S

ORIGINAL PAGE IS
OF POOR QUALITY
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ROTOR: (SUCTION) L = 0 CX/U=.682

SF'ANUISE HEAT TRANSFER

GRID OUT >',r.X SF'fil, ING

NUN: /;s PHI NT: ^

SYSTEM
OF UNITS

ENGLISH
SI

TT

38.8
3.8

U-EXIT

171 .8
52.4

RHO-EXIT

0.0745
1.2262

K

0.01427
0.02468

0-NOM

0.21.''0
;!.74iS5

HX

6.341
16, 106

FOF: UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34

r
( IN. )
4.00
3.50
3.00
2.50
2.00

SPAN

66.7
58.3
50.0
41.7
33.3

ST

0.002566
0.0025VO
0.002442
0.0023.56
0.002416

HU

1079.7
1089.11
10?7.4
9H2.U
1016.6

fUALL
IK )
68.2
67.9
69.7
71 .0
/O.O

TUALL
(C)
?0. 1
20.0
20.9
21 . 7
n . i

TC«

17
18
19
20
21
22
23

Y
( IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

3/BX = 0.78852
Z SPAN ST NU

75.0
66.7
58.3
50.0
41.7
33.3
25.0

0.0037158
0.002567
0.0028V5
0.002637
0.003086
0.002658
0.0036V2

1581.0
1080. 1
1218.0
1109.6
12V8 » Ji
1118.2
1553.3

TUALL
(F)

68,
65,
67,
63.
67,
CO

TUALL
(D
15.1
20.2
18.3
IV.7
17. il
19.6
15.3

ORIGINAL PAGE IS
OF POOR QUALITY
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ORIGINAL PAGE IS
Of. POOR QUALITY

ROTOR (PRESSURE) L--0 CX/U=,560 GRID (JUT

MIDSPAN HEAT TKrtNSFF.R

RUN: 74 POINT: 2

SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

25.6
-3.5

U-EXIT

171.9
52.4

RHO-EXIT

0.0787
1.2601

K

O.wli?:.'
0.02408

Q-NPK

0.24HO
,?.8146

BX

6.341
}<S. 106

FOR UNITS SEE NOMENCLATURE

TC»

42
59
60
62
63
67
71
72
81
32
87
91
92

S
( I N . )

0.30
-0.75
-1.00
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-6.25
-6.75
-7.25

S/BX

0.047
-0.118
-0.158
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
•0.828
-0.9H6
-1.065
-1.143

ST

0.003989
0.00246:5
0.002690
0.001636
0.001738
0.001741
0.001857
0.001822
0.002130
0.002292
0.002574
0.002592
O.OO.J2:,0

NU

1769.2
1181. 0
1192.9
814. 'J
771.0
772.;?
823.8
808.2
?44.6

1016.5
1141.:,
1149.5
1445.0

I U H 1 L
( F )

/ .n. i
rii.i
54. 1
66.0
4V.1
-S9.0
/>6.4
f.7.2
6) .5
:-;v. i
:i5.7
sr,.d.
49.7

T W f l L L
i C )

7.3
12. S
1?.3
19.4
iO.6
20.6
IV. 1
19.5
16.4
15.0
13.0
13.1

9. V
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ROTOR (PRESSURE) L = 0 CX/U=.560 GRin OUT <f,r,X SPACING

SPANWISE HEAT TRANSFER RtIKi i /A PlUrtT! 2

SYSTEh
OF UNITS

ENGLISH
SI

TT

25.6
-3.5

U-EXIT

171.9
52.4

RHO-EXIT

0.0787
1.2601

K

0.01.JV2
0.02408

Q-NOM

0.2480
:-.8146

BX

6.341
I/.. 106

FOR UNITS SEE NOMENCLATURE

TC*

66
67
69

: = c = s

TC»

74
75
76
78
80

Y
( IN.)
3.50
3.00
2.00

— — — — s — ft —

Y
( IN. )
>4.50
4.00
3.50
2-. 50
1 .50

X SPAN

58.3
50.0
33.3

t — — = c —

X SPAN

75.0
. 66.7

58.3
41.7
25. '0

S/BX = -0,
ST

0.001569
0.001741
0.001982

^.-— — . . — — g ^ — .-

S/BX * -0.
ST

- 0.00221 S
-- 0.001918

0.002419
0.002353
0.0020:18

35183
. " NU

695.9
772. L'
878.9

_ . ._ ._ _ — ,--_ _

67024
NU

982.6
850.6

1073.1
1043.8

9;?6.:$

TUAl L
( F )
73.6
69.0
63.9

;. S LJ .- ; — — —

rufti.L
( F )
AO. 1
65. 2
1)7.3
58.1
62.1

IUALL
< C )
1'̂ . 1
20.6
17.7

£ _ _ _ _ _ = _.

TUCiLL
< C )

15. 4,
18.5
11.0
14.5
16. 7

===========sa===s=ss=s s = s=~ = rre = sses 3=-. sss=r = ^:^s- — j

S/BX = -0.98H65
TC«

85
86
87

. 88
89
90

Y
(IN. )
4.00
3.50
3.00
2:. 50
2'. 00
1.50

X SPAN

66.7
:.8.3
50.0
41.7,
33.3
25.0

ST

0.002619
0.002591
0.002574

. 0.0024,!7
0.002581
0.002610

NU

1161.6
1149.3
114J .5
1 0 7 i . U
1144.7
1157. A

TWA1 i
(F )
?( T> . 2
1.5.5
55 • 7
:i7 . 4
j>r> . /.
:>5 . 3

IWrtLL
( C )
i :• , 9
13.0
j •/ 1 2

. 11.1
13.1

• 12.9

ORIGINAL PAGE IS
OF POOR QUALITY
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ORIGINAL PAGf i'S
OF POOR QUALITY

ROTOR(SUCTION) L-0 CX/U=.560 GRID OUT

MIDSPAN HEAT TKArtSFER

RUN: 74 POINT: 4

SPACING

SYSTEH
OF UNITS

ENGLISH
SI

TT

26.1
-3.3

U-EXIT

172.0
52.4

RHO-EXIT

0.07B6
1.2590

K

0.01.VV1
0.02411

Q-NOM

0.2440
U.7692

BX

0.341
16.i06

FOP: UNITS SEE NOMENCLATURE

TC»

20
25
27
26
32
38
40
44
49
bO
52
53
56
58

S
< IN. )

5.00
4.00
3.00
2.50
2.00
0.50
0.40
0.20
-0.05
-0. 10
-0.20
-0.25
-0.40
-0.50

S/BX

0.789
0.631
0.473
0.3V4
0.315
O.OVV
0.063
0.032
-0.008
-0.016
0.032

-o.o:«?
-0.063
-0.079

3T

0.002728
0.002443
0.001926
0.0020VO
0.001932
0. 00.il 71
0.003330
O.OOJ320
0.003081
O.OOJ2..'J
0.003208
O.OOJ5/.3
0.002015
0.0021.47

NU

11-08. 1
10«1 ,C
tir.3.6
92U.V
ur.n.s
1405 ,2
} 174.8
1170.1
1^64.3
1 <I'J7 .;.'
1420.5
1577.0
092.3
9IJ9. 1

TWALL
(F ;

7,3.3
:j6.3
64 . 1
61.1
/.'«.0
'19.5
<<d . 4
••18.3
1,0.2
,i rt "̂

4V .3
•>7.0
C.̂ .4
AO.O

THAI L
(C)

11.8
13.5
I/. 9
lo.L'
I/. 8
9. 7
9. 1
9.2

JU. 1

9. 'J
7.6
e.2
16.9
15.S
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R O T O R ( S U C T I O N ) L = 0 CX/U=.560 GRID OUT 6

SF'ANUISE HEAT TRANSFER KIJM ; /4 K'tUrlfi

SF'/iCING

SYSTEM
OF UNITS

ENGLISH
SI

TT

26.1
-3.3

U-EXIT

172.0
52.4

RHO-EXIT

0.0786
1.2590

K

0.013V4
0.02411

G-NOH

0.2110
•.'..7692

HX

.',.341
1A ,106

FOF< UNITS SEE NOMENCLATURE .

= S 2 S :

TC»

30
Jl
32
J3
34

:s = = =

TC*

17
18
19
20
21

23

Y X
(IN. )
4.00
3.50
3.00
2.50
2.00

= = = .! = == = =

Y X
( IN. )
4.50
4.00
3.MO
3.00
2.50
2.00
1.50

£ S = S = =

SPAN

66.7
•J8.3
50.0
41.7
33.3

=====.

SPAN
J
75.0
66.7
58.3
50.0
41.7
33.3
25.0

:===========*=========

S/BX - O.J1541
ST NU

0.002059
0.002154
0.001932
0.002116
0.001897

:=-=j======

3/BX = 0.
ST

0.0033/4
0.002224
0.0024 -•:<
0.002728
O.OOJ620
0.003011
0.00333̂

91 1. 8
1086.1!
U55.5
9̂ 7.0
o;<9. 9

::- - -~-.- ::s^=:

78852
NU

1 1 ? 1 . L'
785.0
1072. K
K'08.1
1163.6
1^33.5
1476.V

•nsass's;.:,' — ;

TW'ALL
( K )
A i . 7
!>6 . 1
<-.-». 0

• 60.8
t\ 4 . 7 '

:-• = =.= ; •- = =

1 Ui^LL
;F >
'(C.2
Ii* .2
56.6
53.3
'jl . 3
50.8
<)8 . 4

i' :i r. r ~ 3

TW/iLL
<C )
J6.5
13.4
i / . 8
16.0
JP.l

TWALL
1C)
?.O

IT. . 1
1 J. ?
li.8
12.4
10.4
9.1

ORIGINAL PAGE fS
°f POOR QUAUTY
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ORIGINAL PAGE IS
OF POOR QUALITY

ROTORCPRESSURt ) L =0 CX/U=.500 liRid OUT

MIDSPAN HEAT TRANSFER'

RUN: 75 POINT: 4

65% S F r t C I N G

SYSTEH
OF UNITS

ENGLISH
SI

TT

26.3
-3.1

U-EXIT

172.4
52.6

RHO-EXIT

0.0784
1.2558

K

0.-U1394
0.02415

Q-NOH

0.2 trtO
2.7011

PX

6.341
)/:. 106

FOR UNITS SEE NOMENCLATURE

TC«

42
59
60
62
63
67
71
72
81
82
87
91
92

S
(IN.)

0.30
-0.75
-1.00
-1.50
-1.75
-2.23
-2.75
-3.25
-4.75
-5.25
-6.25
-6.75
-7.25

S/KX

0.047
-0. 118
-0.158
-0.237
-0.276
-0.3li5
-0.434
-0.513
-0.749
-0.828
-0.986
-1.065
-1.143

ST

0.003697
0.0026V9
0.003268
0.002343
0.002190
0.002067
0.002189

>99.0000oO;
0.002194
0.0023̂ 4
0.002630
0.0025V8
0.003381

NU

1634.6
iiv:j.:<
1444.7
10.46.0
V6B.2
914.1
967.9

*****.1*«
969.9
1040. 0
1162.9
11 18. il
1494.6

lUAl L
(F)

46.3
53.4
4H.7
^7.3
59.4
61.3
59.4
999.0
r.y.5
ri7.4
r>4 . 4
'4.3
i H . r.

1 WAI L
< C >

7.9
1 1 . 9
9.3
14.0
15.2
Id. 3
ir..2

537.2
i r. . 3
M.I
K'.4
12.7

r> i
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ROTORtPRESSURE) L = 0 CX/U==.500 HRID OUT 65% SPACING

SPANUISE HEAT TRANSFER RUN! 7?, POINT: A

SYSTEM
OF UNITS

ENGLISH
SI

TT

26.3
-3.1

U-EXIT

172.4
52.6

RHO-EXIT

0.0784
1.2556

K

0.01396
0.02415

D-NOM

0.2J80
1'.7011

FX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

TC«

66
67
69

TC«

74
75
76
78
80

TC*,«

85
86
87
88
89
90

Y
(IN. )
3.50
3.00
2.00

X SPAN

58.3
50.0
33.3

S/BX = -0.35483
ST NU

0.001863
0.0020A7
0.002293

G23.7
914.1
1013.6

IUALL
< F >
65.0
61.3
57.9

TWALL
(C)
18.3
16. Ji
14.4

S/BX * -0.67024
Y

(IN. )
4.50
4.00
3.50
2.50
1.50

Y
(IN. )
4.00
3.50
3.00
2.50
2.00
1 .50

X SF'AN

75.0
66.7
58.;*
41.7
25.0

X SPAN

66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002527
0.002134
0.0025U5
0.002425
0.002110

S/BX = -0.
ST

0.002875
0.002740
0.002630
0.0024A5
0.002622
0.002683

NU

1117. S
943.3
1143.0
1072.3
946. '<!

9S565
Nil

1271 .2
1211 .6
i!6?.9
10H7.V
1159.2
1186,1

TUALL
(F)
55 . 2
60.3
154. A
SA.4
60. 2

(Unl(
(1 )
5?.0
T)3.3
4̂.4

r><i.2
S4.4
33. Q

TUALL
(C)
12.9
lfj.7
12.5
13.5
15. '

IW^LL
(C)
11.1
11 .b'
12.4
13.4
J2.5
12.1

ORIGINAL PAGE IS
OF POOR QUALITY
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R O T O R ( S U C T I O N ) L=-0 CX/U- .500 GRItt HUT

MIDSF'AN HEAT fRrirtSFEF,'

RUN: 75 POINT: 2

SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

26.9
-2.8

U-EXIT

172.1
52.5

RHO-EXIT

0.0764
1.2560

K

0.01.J96
0.02415

Q-HOti

0.2600
2.9507

KX

6.341
i A , 1 0 6

FOR UNITS SEE NOMENCLATURE

TC*

20
25
27
28
32
38
40
44
49
50
52
53
56
58

S
( IN. )

5.00
4.00
3.00
2 . so
2.00
O.tiO
0.40
0.20
-0.05
-0. 10
-0.20
-0.25
-0.40
-0.30

S/BX

0.789
0.6.11
0.473
0.3V4
0.315
0.079
0.063

.. O.OJ2
,.-0.008
-O.Oli
0.032
-0.03?
-0.063
-0.079

ST

0.002402
0.00197';
0.001679
0.0018/0
0.001832
0.003.!61
0.003383
0.004443
0.003177
O.OOJ.Ti'V
0.003168
0.00̂ 'KfO
0.002337
0.0027/M

NU

1059.9
87J.t,
741.1
a.'.z.,:
008.5
M̂ y .:',
1493.1
ISJl .V
3102.0
1467 .?,
1 J98.2
i : j 1 3 . y
1031 .4
i;:,'4.o

IUALL
(F)

:>v-.a
46. o
7;',. 4
68.0
^iV.6
D1.3
:-.<». 5
L/0.0
:; i . 9
liO.C
r>i!.o
JO. 1
•SO .6
!i5.5

TWhLL
(C)

i:,.5
1 v . ;:
i';«.o
JO.S
1'0.9
10.7
30.3
10. 0
11 . 1
10.5
li . 1
10. 1
IS. 9
13.0

ORIGINAL PAGE IS
OF POOR QUAUTY
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R O T O R ( S U C T I O N ) L=0 CX/U=.500

SPANUISE HEAT TRANSFER

GRID OIJ1 6T.X SPACING

KUN: /s POINT; 2

SYSTEH
OF UNITS

ENGLISH
SI

TT

26.9
-2.8

U-EXIT

172.1
52.5

RHO-EXIT

0.07H4
1.2560

K

0.01JV6
0.02415

Q-NOM

0.2*00
2.9507

*X

6.341
J6. 106

FOR UNITS SEE NOMENCLATURE

TC*

30
il
32
33
34

^ ~ s s .; s :

TC«

17
18
19
20
21
22
23

Y
(IN.)
4.00
3.50
3.00
2.50

, 2.00
5 — — 35 — — 5-

Y
< IN. )
4.50
4.00
3.50
3.00
2.r>0
2.00
1 .50

Z SPAN

66.7
58.3
50.0
41.7
33.3

% SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX = 0.,
ST

0.002007
0.002289
0.001832
0.001931
0.001727

S/BX = 0.
ST
,

0.00'«!V?1
0.002055
0.002172
0.002402
0.0022̂ .4
0.002533
0.003201

Jlb41
NU

885.7
1010. t
008.5
8o2 , y.
762.4

78852 "~
NU

1 290.3
V07. 1
9:j8 . y
1059.9
9y4.:i

1117.8
1412.,'

TUALL
(F)
66.0
Al .3
/.y.6
67.5
V? . 1 .

TUALL
;F)
Li1. 1
.sr-,.2
63.2
!iV. 8
61.7
:,rt. 2
1.1.0

TWAL'L
(C)
i8.9
16. 2
20 . 9
19.,'
L'?.3

TUALL
(C >
12. i
JH.4
17.3
i f. . 5
16.1^
14.5
11 .0

ORIGINAL PAGE IS
OF POOR QUALITY
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ORIGINAL PAGE SS
OF POOR QUAUTY

ROTOR(PRESSURE) L-0 CX/U=.453 : Gft I ft OUT

MIDSF-AM HEAT TKAMSFEfc

RUN: 76 POINT! 2

SPACING

SYSTEH
OF UNITS

ENGLISH
SI

TT

26.2
-3.2

U-EXIT

169.9
51.8

RHO-EXIT

0.0785
1.2568

K

o.onvn
0.024 11

Q-NOM

0. MtO
2.7351

f.X

6.341
16.106

FOR UNITS SEE NOMENCLATUfcF

TC«

42
59
60
62
63
67
71
72
31
82

, 87
91
92

S
(IN.)

0.30
-0.75
-1.00
-1.30
-1.75
-2*25
-2.75
-3.25
-4.75
-5.25
6̂.25
-6.75
-7.25

S/BX

0.047
-0.118
-0.158
-0.237
-0.276
-0.355
-0.434
-0.513
-0.749
-0.8'.' 8
-0.986
-1.065
-1.143

ST

0.003623
0.0024V4
0.003215
0.00290?
0.002649
0.002S93
0.002606
0.002267
0.00?410
0.002515
0.00?7,52
0.0027̂ 6
0.003811

NU

1585.0
10:i8.6
1404.0
12/0; 6
1157.1
1143.6
1138.?
'9VO.i'
1053.5
I090.:i

. i?02.0
iiyo.4
1664.4

TUALL
(F)

M . 1
57.1
4V'. 6
52 . 0
154.4
•55.0
54.9
59.1
•J7.3
16. \
,;».e
it. 2
46. 5

TUALL
(Ci

a, 4
13.9
9.8

11.1
li!.5
12.8
I?. 7
15.1
11, 1
13.4
12.1
12.3
0. 1
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ROTOR (PRESSURE) L"0 CX/U-.4S3 (>RCD OUT 6T.X SPACING

SPANWISE HEAT TRANSFER RUNJ 76 POINT! 2

SYSTEM
OF U N I T S

ENGLISH
si

: TT

24.2
-3,2

U - E X I T

169.9
31.8

RHO-EXIT

0.0785
1.2568

K

O . O U V 4
0.02411

. Q-NOM

0.2410
2.7351

KX

4 .341
i A . 1 0 6

TOP: U N I T S SEE N O M E N C L A T U K E

; TC«
; 66

47
69

TC*

74
:75
76
78
80

TC»

85
86
87
88
89
90

• ,'r - . - .
(IN.)
3.50
3.00
2.00

- . - ,

Y
(IN.)
4.50
4.00
3.50
2.50
1.50

• • • Y " •
(IN.)
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

58.3
!50.0
33 . 3

X SF-AN
• . V

75.0
66.7
58.3
41.7
35.0

x SF-AN
46.7
58.3
50.0
41.7
33.3
25.0

S/BX = -0.:
ST

0.002381
0.0025VJ
0.002889

S/BX • -0.<
ST

. . •

0.0029V2
0.002513
O.OOT014
0.002580
0.003227

S/BX > -0.
ST

0.003375
0.002976
.0.002752
0.002601
0.002765
0.002907

55183
NU

1039.8
tl.%2./,
1?61 .8

17024
NU

tJ06.'j
1097.4
1316. 4
1126.9
972.7

98565
. . NU

J474 .1
.1299.5
1202.0
U36.0
1207.7
i?A9.4

I W A I L
. ( F )
57.5
r.5.0
:<?.i

THALL
(F) '
'St. 1
56. 1

. !)1.2
55.3
S9.8

T W A L L
(F)
48.8
Si.O
Vi^.C
r.r..3
r>3.7
&?.4

( W A L L
(C-) '
14.2
12. ti
11.2

TUALL
( f :')
10. 3
U.4
10.7
lir.9
15. -»

TW^il L
( C )

V. 4
11.0
12.1
i ;-, . o
12.0
11 .3

ORIGINAL PAGE IS
OF POOR QUALITY
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ORIGINAL PAGE IS
POOR QUALITY

ROTOR (.SUCTION) L = 0 CX/U=;451 ; G.R.I D. (JIM SPACING

',hIDSPAN HEAT .TRrtM.SF.E-R--

'•76 '••POidT." 4

SYSTEM
OF UNITS

ENGLISH
S.I

TT

26.9
-2.8

U-EXIT

169.8 •
51. 8

RHO-EXIT

0.0781 -
1.2561

K

-0.01.iV6
0. 02115

Q-NOh

0.2.140
?.7011

KX

6.341
16.106

F-OF: UNITS SEE .NOMENCLATURE-,.

,.20
25
27

. 28
; 32

38
40
44 ..
49
50
52
53
56
58

S .'
(IN. >

5.00.'-,
4.00
3.00 •

. 2. SO
- 2.00
.: 0.50
- 0.40

0.20
-0.05
-0.10
-0.20
-0.25
-0.40
-0.50

; S/BX -

0.789
0.631

. 0 .473 '
0 .3V4

,..0.315
0.07,9
0.063
0.032

-0.008
-O.Oli
-0.032
-0.039
0.063

-0.0/9

]."; ST

0.002234.
0.001834

•0.001651
0...00191U
0.001895
0.0031H/,
0.003624
O..OOJ5/7

•0.003168
6.66.i5.U
0.003047
o . oo.Ji'ii;
0.002522
0.002787

NU.

773.0
79U./' ,
719.0
8:55. <:

.. • HI'S .2.
" 1 5 1 it . '.;
1H78..4

. 13ij8.2
j.!80.0
15JD.O
1327.2
1 1 ! j 'j . '•;
1098.7
1 ..' I 4 . H

TUALL
( F )

GV...7
66. 5

70.7
64.'0
Af t . 2
'18.1
47.3
47. i
r.o.r
17.7
:i i . i
19.0
S6.0
•-:,3.3

f W n L L

in. 4
19.C'
;-i .5
18. i'
1H.4
9.0
0.5
8.7

10.1
e . fc

10.6
9.5

13.3
11.8
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ORIGINAL PAGE IS
OF POOR QUALITY

ROTOR(SUCTION) L«0 CX/U-.451

SPANWISE HEAT TRANSFER

GRID OUT 65X SPACING

MIIN: 76 POINT: 4

SYSTEN
OF UNITS

ENGLISH
SI

TT

26.9
-2.8

U-EXIT

169.8
51.8

RHO-EXIT

0.0784
1.2561

K

O.OUV6
0.0241S

0-NOH

0.2.1HO
I'.VOll

BX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

S/BX •' 0.31541
TC*

30
Jl
32
33
34

TC«

17
18
19
20
21
22
23

Y
(IN.)
4.00
3.50
3.00
2.50
2.00

Y
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

66.7
58.3
50.0
41.7
33.3

X SPAN

75.6
66.7
58.3
50.0
41.7
33.3
25.0

ST

6.002071
0.0024,!5
0.001895
0.0019V6
0.001753

S/BX • 0.788
ST

0.002989
0.00201S
0.0022;1?
0.002234
0.0021/i
0.002368
0.003074

NU

901 . 9
1056.0
825.2
8*9. :»
763.5

52
NU

1301.7
U77.5
971.0
V/3.0
947. V
iO.U.?
13.19.0

TWALL
(F >
6?. 1
:>7 .1
613.2
A3. 3
68.2

TWrtLL
;F)
51..',
63.1
59.7
59.7
A0.3
57.9
*0 . ? '

IHfiLL
( i; )
16.7
13.V
iH.4
17.4
SO.l

TUALL
((;>
IO.V
I/. 3
13.4
lTi.4
is. e
J4.4
10. S
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ORIGINAL PAGE IS
OF POOR QUALfTY

ROTOR (PKESSURE) L-0 C X / U - . 4 2 1 . fiRIt' till f

MIDSF-AN HE*T TRANSFER

RUN! 77 POlrtl: 3

".l SFv.ClNG

SYSTEM
OF UNITS

ENGLISH
SI

TT

27.4
-2.4

U-EXIT

156.0
47.4

RHO-EXIT

0.0787
1.2404 ,

K

O.Dt i*7
0.0241*

. Q-NOM

O.':370
:.'.A897

KX

A. 341
. j <S . 1 OA

FOR UNITS SEE NOMENCLATURE .

TC«

42
5.9
40
42
43
47
71
72
81
82
87
91
92

S
(IN.)

0.30
-0.75
-1.00
-1.50
-1.75
-2.25
-2.75
-3.25
-4.75
-5.25
-4.25
-4.75
-7.25

S/BX

0.047
-0.118
-0.158
-0.2^7
-0.274
-0.355
-0.434
-0.513
-0.74?
-0.828
-0.984
- 1 . 045 .,
-1.143

st

0.003883
0.0024A1
0.003*34
0.003484
0.003351
0.0034H3
0.003721
6 . 002949
0.002851
0.002850
0.002971
0.003084
Oi.0041U2

NU

ihSB...O
1047.6
1458.8
119 7. V
1344.7
1397.7
1493.2
11V1.W
1143.8
114.1.0
1192.3
1 1-38.1
l«7C'.r

TNAIL
(F>

.48; 4
37.4
4V. 7
50, {,
r(i .5
:>b . 4
4V. 1
:>4i3
'.',',• . 7
r>5,0
t>4.8
54.0
47. J

TUMI L
< c >

. •?. 1
11.?
9.8
10.3
10.8
10.3
9.5
\2.5
J.».2
13.2
1?.7
i.?.2
8.5

.168



ROTOR(PRESSURE) L=0 CX/U«,421

SPANWISE HEAT TRANSFER

GRID OUT A'.iX SPACING

KUN; 77 POINT: 3
SYSTEM

OF UNITS

ENGLISH
SI

TT

27.6
-2.4

U-EXIT

136.0
47.6

RHO-EXIT

0.0787
1.2606

K

0. 01377
0.02416

0-NOM

0.2370
2.6897

XX

6.341
U.I 06

TOR UNITE SEE NOhENCLftTURE

TC*

66
67
6?

,
TCf

74
75
76
78
80

TC»

85
86
87
88
89
90

y x
(IN.)
3.50
3.00

. 2.00, v

.'
Y X

(IN.)
4 . 50
4.00 ;

• 3.50
2.50 •
1 . 50

Y X
( INv>
4.00
3 . 50
3.00
2.50
2.00
1.50

SPAN

58.3
50.0
33.3.

SPAN

75.0
66.7
58.3
41.7
25.0

SPAN

66.7
ti8. 3
50.0
<1.7
33.3
25.0

S/BX - -0.
ST

0.003048
0.003483
.0.004086

S/BX » -0.
ST

0.003̂ 53
0.003081
0.00551V
0.003023
0.0026S6

S/BX = -0.
ST

0.003594
0.003.108
0.002971
0.002876
0.002970
0.003222

JS483
NU

1222. 8
1397. /
1639.6

67024
NU

lliJi.U
. 1236.3
1412.0
1212.9
1065.6

VU565
NU

144?. 2
13i!7.A
1192.3
ti::i3.V
1191.9
129.">.9

IWALL
<M
53.8
50.6

, 47.?

fWALL
(F)
1)0.2
S3. 6
:iO . 5
54.1
57.6

TUALL
(F)
SO . 2
'J2.1
.r>4.8
.•)5 . 7
54.8
:;:,'. a

TWALL
(C)
K-. 1
10.3
B.5

TUALL
(C)
10.1
12.0
10.3
12.3
11.2

I UAL L
(C)
10.1
11.2
1?.7
13.1'
12.7
11 .5

ORIGINAL PAGE IS
OF POOR QUALITY
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BS
F<OOR QUALITY

R O T O R C SUC.T.ION.)., J_ = p. .CX/U- . 420.. GRID UIIT S P n U l N G

MIDSPAN HKAT .TkiVWSFER

; . ,-:, 'RUN.' . 77' i-. . P O I N T ! . ,2

-SYSTEM ••
OF UNITS

ENGLISH
SI

TT

27.6
; -2.A

U-EXIT

156.3
47.6

RHOrEXIT

0.0787
. ., .1*2411

. . K

0.013V7
..0.0? 116

Q-NOh

0..:.T.!0
,,<!.^330

6X

6.341
1 A. 106

FOF: UNITS SEE .NOMENCLATURE'

TC*4;;

20 -:

25
: 27 ..<•

28
32
38
40
44 ;
49
50
52 .
53
56
58

S -. ;. '

* 5.00,
4.00
3.00.:

2.50
2.00
0.50
0.40
0 . 20
-0.05:
-0. 10;
-0.20
-0.25
-0.40
-0.30

,. S/BX-

0.789,
, .0.631
0.473.-
0.394
0.315
0.079.-.
0.063

-, 0.032
r -0.008.
-0.016
-0.032-
-0.039
-0.063
-0.079

?;,> >T • .;
0.002203
.0.. 001 82V
0.001794
0.00207U
0.002068
;0. 003735
6.003929,

. 0.0037!i2
0.003204

.,.0.00:i4V2
0.002877
0.003223
0.002683
0.0027V 3

NU,,

. .. .,8fl5.7
7.1 Si. 5

. 7?1.4
8.<5. Li
(131 .5
1501 ',?
1579.5
150:3.')
1238.3,
1403.7
1156.8
1295. fl
1078.8
1122.V

TWALL

6i'.«;
69. :i
.70.1
44.5
44.6
48. "5
4 ,' . f.
18.4
5J .0
4? . ?
f.4.5
TJ! .7
t-i6.4
:i5.3

TMALL
( C, >

i/.O
.:0.'.'
1' 1 . 2
18.0
lh.1
9.2
0.6
9.1

1 .1 .0
9.9

1 ': ' . 5

10.V
1>.5
ic.v

170



ROTOR(SUCTION) L-0 CX/U=.420

SF-ANWISE HEAT TRANSFER

GRID OUT 4T.X SPACING

KUNi n PUiNf! 2

SYSTEM
OF UNITS

ENGLISH
SI

TT

27.6
-2.4

U-EXIT

156. 3
47. A

RHO-EXIT

0.0787
1.2611

K

0.013V?
0.02416

Q-NOM

0.23/0
V.6330

BX

6.341
16.106

FOR UNITS SEE NOMENCLATURE

TC«

30
31
32
33
34

TCt

17
18
19
20
21
22
23

y
(IN. >
4.00
3.50
3.00
2.50
2.00

Y
(IN. >

4.50
4.00
3.50
3.00
2.310
2.00
1.50

X SPAN

66.7
•J8.3
50.0
41.7
33.3

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX ••• 0.
ST

0.002281
0.002604
0.002068
0.002110
0.001904

S/BX - 0.
8T
f

0.002943
0.002019
6.002220
0.002203
0.002119
0.002225
0.002870

31541
NU

917.1
1047.1
831.5
851.6
765.6

78852
NU

UHS. 3
1J11.8
8V5./
tins . 7
Sil.V
((V4.7

1153.V

TUALL
(F)
61 .3
!>7.2
64.6
A3. 6
67.7

TUrtl.L
(F)
S3 . ?
65.6
62.1
62. 5
63.9
A;-. 2
54.6

IWALL
( C )
16.3
14.0
lb. 1
17.7
19.8

TUftLL
( C )

12. 2>
1R.7
1 6 . V
17.0
17.7
16.8
12.6
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ORIGINAL PAGE 5S
OF POOR QUALITY

2ND. S T A T O R < L = 0 . 0 > CX/U=.780 - G R I D OUT

•" • • '- MIDSF'AN HEAT TRANSFER-

RUN: 71 POINT: 11

65% SPrtCING

SYSTEM
OF UNITS

ENGLISH
SI.

TT

38.5
3.6

U-EXIT

175.0
53.3

RHO-EXIT

0.0765
1.2255

K

0.01 4.' 6
0.02466

0-NOh

0.2610
2.9961

8X

6.152
16.308

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
.45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

• s
(IN.)

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20

. 0.10
0.05
0.00

-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50 .
-7.00
-7.50

S/BX-

.627

.550

.472

.'395

.317
1.240
1.162
1.085
1.007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.0:54
0.046
0.039
.0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
,-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697 .
-0.775
-0.852
-0.930
-1.007
-1.085
-1.162

ST

0.003701
0.003575
0.003573
0.003641
0.003608
0.003591
0.003649
0.003684
0.003466
0.003397
0.003497
0.003319
0.003535 '
0.003505
0.002351
0.002511
0.0039S6

, 0.004073
0.004316
0.004223
0.004178
0.004053
0.003921
0.003751
0.003669
0.003279
0.002962
0.002913
0.. 002908
0.002660
0.002210
0.002129
0,002057
0.002061
0.002209
0.002319
0.002294
0.002240
0.002186
0.002291
0.002281
0.002417
0.002685

. NU

1614.1
1559.0
1558.2
1588.0
1573.3
1566.3
1591.3
1606.5
1 :, 1 1 . 7
insi.3
1525.3
1447.3

• 1541.7
1528.4
1025.2
1094.8
1725.1
1776.3
J882.3
1841.6
1821.9
1767.6
1709.8
1635.8
1600.0
1429.8
1291.8
1270.4
1268.2
1160.2
963.9
928.4

.897.1
,898.9
963.5
1011.5

- 1000.5
976.7

- 953.3
999.2

, 994.9
1053.9
1170.9

TWALL
<F)

61.0
61.7
61.8
61.3
61.5
61.6
61.2
61.0
62.4
62.9
62.2
63.4
/,) .9
62.1
73.4
71.2
Tj9.5
58.8
57.7
58.1
SB. 3
58.9

• :.9.6'
60.5
61 .0
63.5
66.2
66.6
66.7
69.3
75.5
76.9
78.1
78.0
7!>.4
73.7
74.0
74.9
75.7
74.0
74.1
72.2
68.9

1 WALL
<C)

16. 1
16.5
16.5
16.3
16.4
16.5
16.2
16.1
16.9
17.1
16.8
17.5
16.6
16.7
23.0
21 .8
15.3
14.9
14.3
14.S
14.6
15.0
15.3
15.8
16.1
17.5
19.0
19.2
19.3
20.7
24.2
24.9
25.6
25.5
24. 1
23.2
23.4
23.8
24.3
23.3
23.4
22.3
20.5
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2NH STATOR (L=0.0> CX/U=.780 GRID OUT 65X SPACING

SPANWISE HEAT TRANSFER RUN! 71 POINT! 11

SYSTEM
OF UNITS

ENGLISH
SI

TT

38.5
2.6

U-EXIT

175.0
53.3

RHO-EXIT

0.0765
1.2255

K

0.01426
0.02466

Q-NOM

0.2610
2.9961

BX

6. '152
16.388

FOR UNITS SEE NOMENCLATURE

-TC«

28
29 :

30
32
33
34

TC*

16
17
19
20
21
22

'. S S S S £

TC«

4
5
6
7
8
9

10

TC«

64
65
68
70

TC«

75
76
77
78
79
80

TC«

84
85
86
87
88
89
90

Y .
(IN. >
4.50
4.00
3.50
2.50
2.00
1.50

' Y
(IN. >
4.50
4.00
3.00
2.50
2.00
1.50

Y
(IN; >
4.50
4.00
3.50
3.00
2.50
2.00
1,50

'

Y
(IN. )
4.50
4.00
2.50
1 .50

Y
(IN.)
4.00
3.50
3.00
2.50.
2.00
1.50

Y v-
(IN. >
4.50
4.0A
3.5ft
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

% SPAN

75.0
. 66.7
58.3
50.6
41.7
33.3
25.0

. X SPAN

75.0
. 66.7

41.7
25.0

X SPAN

66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX = 0.46497
ST :. NU

. . .
0.002301 1003.3
0.002493 1087i2
0.002458 1072.0
0.002389 1041.7
0.002239 976.5
0.002460 1072.7

S/BX - 0.92994
''SI NU

6.003044 1327.6
0.003161 1378.6
0.003397 1481.3
0.003488 1521.3
0.003797 1655.9
0.003317 1416.4

S/BX = 1.39492
ST NU

0.003294 1436.3
0.003013 1314.0
0.003501 1526.6
6.003641 1588.0
0.003506 1528.8
0.003267 1424.9
0.003326 1450.6

S/BX = -0,30998
ST NU

0.001779 775.9
6.002264 987.2
0.002183 951.9
0.002560 J 125.1

S/BX « -0.61996
ST NU

0.002387 1041.0
0.002386 1040.5
0.002319 1011. 5
0.002310 1007.4
0.002534 1105. 2
0.002528 1102.4

S/BX = -0.92994
ST NU

0.0028V8 1264.0
0.002496 1088.5
0.002333 1017.2
0.002291 999*2
0.002352 1025.6
0.002394 1044.1
0.002985 1301.8

TWALL
(Fv
74.1
71.5
71.9
72.9
V5.1
71.9

TWALL '
(F)
65.6
64.6
6?. 9
62.2
60.3
63.4

TWALL
(F) •
63.7
66.0
62.2
61 .3
6i'.2
63.9
63.4

TUALL
(F)
84.0
74.6
75.9
70.3

TUALL
< F >
72.7
72.7
73.7
73.8
70.8
70.9

TUALL
(F)
66.8
7J..2
73.4
74.0
73.1
72.5
66.0

=• s = c =• = =

TWALL
(C)
23.4
21.9
?:?. . 2
22 . 7
?3.9
22.2

TWALL
(C)
18.7
1E.1
17.1
16.8
15.7
17. S

TWALL
(C)
17. -6
18;9
16.8
16.3
16.8
17.7
17.5

TWALL
(C)
28i9
23.7
24.4
21.3

TWALL
(C)
22.6
22.6
23.2
23.2
21.6
."1.6

TWALL
(C)
19.3
21.8
23.0
23.3
22.8
22.5
18.9
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ORIGINAL PAGE TS
OF POOR QUALITY

2ND S T A T O R ••<-L«0.25> C X / U = . 7 7 9 GRID OUT

MII'Sf'AN HEAT TRANSFER

RUN: 7i POINT: 10

' v'.r.X SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

38.9
3.6

U-EXIT

175.0
53.3

RHO-EXIT

0.0764
1.2244

K

0.01428
0.02470

Q-NOH

0.2770
3.1437

»X

6.452
16.388

FOR UNITS SEE NOMENCLATURE

TC»

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
(IN. >

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4. SO
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00

-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.50

S/BX

1 .627
1.530
.472
.395
.317
.240
.162
.085

1.007
0.930
0.852
0.775
0,697
0.542
0.310
0.232
0.077
6.054
0.046
0.039
0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1.007
-1.085
-1.162

ST

0.003746
0.003633
0.003610
0.003629
0.003564
0.003S3S
0.003595
0.003624
0.003376
0.003310
0.003394
0.003200
0.003417
0.003392
0.002279
0.002421
0.003930
0.004175
0.004425
0.004337
0.004285
0.004167
0.004012
0.003836
0.003745
0.003335
0.002983
0.002904
0.002896
0.002585
0.002054
0.001977
0.002057
0.002123
0.002297
0.002372
0.002307
0.002221
0.002155
0.002214
0.002204
0.002324
0.002563

NU

1629.9
1580.4
1570.7
1578.9
1550.5
1538.1
1563.9
1576. 5
1468.7
1439.9
1476.7
1392.4
1486.5
1475.8
991.5
1053.4
1710.0
1816.4
1925.2
1887.0
1864.3
1813.0
1745.5
1668.9
1629.5
1451.0
1297.9
1263.6
1260.0
1124.8
l;93.5
860.1
894.7
923.4
999.4
1031.8
1003.7
966.2
937.4
963.3
959 . 1

1011.1
1115.1

1UALL
<F>

A3. 2
63.0
63.1
63.0
63.4
63.6
63.2
63.0
64.7
65.2
64.6
66.1
/>4.4
64.6
76.8
74.5
61.1
59.8
r,fl.6
59.0
r.9.2
59.8
60.6
61.5
62.1
64.8
67.8
68.6
68.7
72.2
80.7
82.3
80.6
79.3
76.3
75.2
76.1
77.5
78.6
V'7.5
77.6
75.7
72.3

TUALL
(C)

16.8
17. J
17.3
17..?
17.5
17.6
17.3
17. 2
18.2
18.4
18.1
18.9
18.0
18.1
24.9
23.6
16.2
15.4
14.8
15.0
15.1
15.4
15.9
16.4
16.7
18.2
19.9
20.3
20.4
22.3
27.1
27.9
27.0
26.3
24.6
24.0
24.5
25.3
25.9
?5.3
?5.4
24.3
22.4
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2ND STATOR (L=0.25) CX/U=.779 GRID OUT 65X SPACING

SPANUISE HEAT TRANSFER RUNJ 71 POINT: 10

SYSTEM
OF UNITS

ENGLISH
SI

TT

38.9
3.8

U-EXIT

175.0
53.3

RHO-EXIT

0,0764
1.2244

K

0.01428
0 . 024 70

Q-NOM

0.2770
3.1437

KX

6.452
16.388

FOR UNITS SEE NOMENCLATURE

• TC*
. . -_ . 1 , .

28
29
30
32

-,...,- : 33
34

TC«.
,-.

"16
17
19
20
21
22

S S S SS X E

•;TC«
. i • ..

•• 4
. 5 .
••' 6

• 7
8
9

10

,TC*.
• ,

' ,64
65
,68
70

TC«

75
•, • 76

77
78
79
80

' TC«

84
85
86
87
88
89
90

Y
(IN. >
4.50
4.00
3.50
2.50

; 2.00

1.50

Y
(IN. >

, 4.50
4.00
3 . 00
2.50
2.00
1.50

Y .
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00
i:. 50

Y
(IN.)
4.50
4.00
2.50
1.50

,,Y
(IN. >
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN . )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

X SPAN

75.0
66.7
58.3
41.7

. 33.3
25.0

X SPAN

- 75.0
66.7

. 50.0
41.7
33.3
.25.0

Z SPAN

75.0
66.7
58.3
50.0

. 41.7
33.3

*:- 25.0
'#: '

,',%' SPAN

75.0
. 66.7*

41.7.
25.0

X SPAN

66.7
58.3
50.0

" 41.7
33.3
25.0

X SPAN

75 ; o
66 . 7
58.3
50.0
41.7
33.3
25.0

S/BX « 0.46497
ST NU

0.002343 1019.4
0.002535 1103.1
0.002458 1069.3
0.002392 1040.7
0.002254 980.5
0.002347 1021.2

S/BX = 0.92994
, ST NU

..0.002972 1292.8
... 0.003029 1317.9

0.003310 1439.9
, 0.003432 1493.1
. 0.003565 1551 .1
0.003499 1522.1

S/BX * 1.39492
ST NU

. •
0.003244 1411.2
0.002969 1291.8

, iO.003420 1487.8
0.003629 1578.9
0.003543 1541.6
0.003361 1462.1
0.003569 1552.6

S/BX. "». -0.30998
ST. ,.' NU

0.001667 725.2
0.002223 967.3

. 0.002025 880.9
; 0.0024 15 1050.7

S/BX • -0.61996
ST NU

0.002491 1083.8
0.002409 , 1048.3
0.002372 1031.8
0.002236 973.0
0.002330 1013.7
0.002326 1011.8

S/BX » -0.92994
•:• •- ST NU

0.002947 12*2.0
0.0026JO 1144.2
0.002367 1029,7
0.002214 963.3
0.002166 942.1
0.002182 949.5
0.003014 1311.1

TUALL
( F >
75.8
73.1
74.1
75.0
77.2
75.7

TUALL
(F)
68.1
67.6
65.2
64.3
63.4
63.8

TUALL
(F)
65.8
68.2
64.4
63.0
63.6
64.9

, 63.4

TUALL
(F)
90.0
77.6
81.2
74.6

TUALL
(F)
73.5
74.6
75.2
77.3
.75.8
75.9

TUALL
(F)
68.2
71.6
75.1
77.5
78.4
78.1
67.6

1UALL
<C>
24.3
22.8
23.4
23.9
25.1
24.3

TUALL
(C)
20.1
19.8
1R.4
17.9
17.4
17.7

TUALL
(C)
18.8
20.1
18.0
17.2
17.5
18.3
17.4

TUALL
(C)
32.2
1-5.3
27.4
23.7

TUALL
(C)
23.0
23.7
24.0
25.2
24.3
24.4

TUALL
(C)
20.1
22.0
24.0
25.3
25.8
25.6
19.8
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ORIGINAL PAGE IS
OF POOR QUALITY

2 N D STATOR ( L = 0 . 5 > C X / U = . 7 8 0 G R I D O U T

M I D S F ' A N H E A T T R A N S F E R

R U N : 71 P O I N T : 2

65% SF-ACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

31.2
-0.4

U-EXIT

174.8
53.3

RHO-EXIT

0.0781
1.2515

K

0.01407
0.02434

0-NOM

0.2850
3.2345

*X

6.452
16.388

FOR UNITS SEE NOHENCLATUF.'E

TO

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
46
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
(IN.)

10.50
10.00
9.50
9.00
8. SO
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00

-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-S.OO
-5.50
-6.00
-6.50
-7.00
-7.50

S/BX

1.627
1.550
1.472
.395
.317
.240
.162
.085

1.007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.054
0.046
0.039
0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1.007
-1.085
-1.162

ST

0.003509
0.003433
0.003403
0.003471
0.003386
0.003382
0.003427
0.003489
0.003339
0.003239
0.003280
0.003180
0.003360
0.003367
0.002340
0.002460
0.003631
0.003757
0.004007
0.003948
0.003937
0.003889
0.003772
0.003662
0.003584
0.003252
0.002850
0.002784
0.002776
0.002508
0.002062
0.002004
0.002063
0.002056
0.002167
0.002214
0.002173
0.002110
0.002068
0.002133
0.002111
0.002233
0.002471

HU

1581.7
1547.5
1534.0
1564.6
1526.3
1524.6
1544.8
1572.8
1505.2
1460.1
1478.8
1433.6
1514.7
1518.0
1054.7
1108.8
1636.7
1693.7
1806.6
1779.6
1774.6
1753.4
1700.3
1651.1
1615.8
1466.2
1284.9
1255.2
1251.2
1130.5
929.4
903.5
930.0
926.7
976.8
998.3
979.8
951.3
932.2
961.4
951.8
1006.5
1114.0

TWALL
(F)

56.3
56.8
57.1
56.5
57.1
57.1
56.8
56.3
57.4
58.2
57.8
58.7
57.2
57.2
68.3
66.5
55.3
54.5
53.1
53.4
53.5
53.8
54.5
55.1
55.6
58.0
61 .7
62.3
62.5
65.7
73.0
74.2
72.9
73.1
71.0
70.1
70.8
72.0
72.7
71.5
71.9
69.7
66.1

TUALL
(C)

13.5
13.8
13.9
13.6
14.0
14.0
13.8
13.5
14.1
14.5
14.4
14.8
14.0
14.0
20.2
19.1
13.0
12.5
11.7
11.9
11.9
12.1
12.5
12.9
13.1
14.5
14.5
16.9
16.9
18.7
22.8
23.4
22.7
22.8
21.7
21.2
21.6
22.2
22.6
21.9
22.1
20. V
19.0
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-'Nil SlnlOk i L - O . O J LA, U: . .'

SPANUISE HEAT TRANSFER

ijKil' Uo! c

R U N : ? i F - O I N T :

SYSTEh
OF UNITS

ENGLISH
SI

TT

31 .2
-0.4

U-EXIT

174.8
53.3

RHO-EXIT

0.0781
1 .2515-

K

0.01407
0. 02434

G-NOfi

O.:850
2.2345

fr*

6.4C.2
lo.38S

FOR UNITE SEE IJQMEfJCL MURE

TC*

28
29
30
32
33
34

; = = = =

TC*

16
17
18
19
20
21
22

TC*

4
5
6
7
8
9
10

TC*

64
65
68
70

: = = = =

TC*

75
76
77
78
79
80

TC*

84
85
86
87
88
89
90

Y
(IN
4.
4 .
3.
2 ,
O (

1.
= = = X

Y
(IN
4.
4.
3.
3.
2.
2.
1 .

Y
(IN
4.
4.
3.
3.
2.
2.
1 .

Y
(IN
4.
4.
2.
1 .

— — — —

Y
(IN
4.
3.
3.
2.
2.
1.

Y
(IN
4.
4.
3.
3.
2.
2.
1.

. )
50
00
50
50
00
50
= = =

, )
50
00
50
00
50
00
50

. )
50
00
50
00
50
00
50

. )
50
00
50
50
= = =

. >
00
50
00
50
00
50

. )
50
00
50
00
50
00
50

Z

= =

Z

Z

Z

= =

Z

Z

======

SPAN

75.0
66.7
58.3
41 .7
33.3
25.0

======

SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

SPAN

75.0
66.7
41 .7
25.0

r = s =-= =

SPAN

66.7
58.3
50.0
41.7
33.3
25.0

SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

= = = =

S/BX

0.
0.
0.
0.
0.
0.

= = = =
S/BX

. 0.
0.
0.
0.
0.
0.
0.

S/BX

0.
0.
0.
0.
0.
0.
0.

= = = =.

S/BX

0.
0.
0.
0.

= s = =

S/BX

0.
0.
0.
0.
0.
0.

S/BX

0.
0.
0.
0.
0.
0.
0.

======

= 0.
ST

002347
002500
002512
002456
002323
002306
======
= 0.
ST

003038
003041
002484
003239
003317
003420
003488

= 1.
ST

003126
002893
003301
003471
003315
003153
003405
=. = = S = C.

= -0.
ST

001742
002135
001977
002137
= sss s c

= -0.
ST

002308
002259
002214
002161
002268
002127

= -0.
ST

002705
002469
002292
002133
002114
002087
002713

46497
NU

1058.
1127.
1132.
1107.
1047.
1039.

========
92994

NU

1369.
1370.
1119.
1460.
1495.
1541.
1572.

39492
NU

1409.
1304.
1488.
1564.
1494.
1421.
1535.

========

30998
NU

785.
962.
891 .
963.

========

61996
NU

1040.
1018.
998.
974.

1022.
959.

92994
NU

1219.
1112.
1033.
961.
951^
940.

1223.

0
2
3
o
3
6
= =

6
7
8
1
4
8
2

4
•$

1
6
4
5
o
= =

2
5
4
2
= =

5
5
3
1
5
1

3
9
5
/.
2
9
0

TWALL
(F )
68.2
65.9
65.8
66.6
68.5
68.8

=======

TWALL
(F)
59.9
59.9
66.2
58.2
57.6
56.8
56.3

TWALL
(F)
59.2
61 .4
57.8
56.5
57.7
59.0
57.0

TWALL
(F)
80.4
71.6
74.7
71.6

=======

TWALL
(F)
68.6
69.4
70.1
71.1
69.2
71.7

TWALL
(F)
63.2
66.2
68.8
71.5
71.8
72.3
63.1

TUALL
(C )
20.1
18.9
18.8
19.2
20.3
20.4

=========

TWALL
(C)
15.5
15. 5
19.0
14.5
14.2
13.8
13.5

TWALL
(C)
15.1
16.4
14.3
13.6
14.3
15.0
13.9

=========

TWALL
(C )
26.9
22.0
23.7
22. 0

=========

TWALL
(C)
20.3
20.8
21.2
21.7
20.7
22.0

TWALL
(C)
17.4
19.0
20.4
21.9
22.1
22.4
17.3
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ORIGINAL PAGE fS
OF POOR QUALfTY

2ND S T A T O R (L=0.75) CX/U=.785 GRID OUT

MIDSPAN HEAT TRANSFER

RUN: 71 POINT: 5

65Z SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

31.1
-0.5

U-EXIT

176.2
53.7

RHO-EXIT

0.0781
1.2513

K

0.01407
0.02434

0-NOM

0.2850
3.2345

BX

A. 452
16.388

FOR UNITS StE

TC«

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
63
87
91
92
93

S
(IN. )

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00
-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00

. -3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.50

S/BX

1.627
1.550
1 .472
1.395
1.317
1.240
1.162
1.085
1.007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.054
0.046

' 0.039
0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1.007
-1.085
-1.162

ST

0.003273
0.003187
0.003186
0.003213
0.003197
0.003213
0.003293
0.003337
0.003184
0.003119
0.003201
0.003072
0.003289
0.003323
0.002335
0.002447
0.003651
0.003862
0.004114
0.004054
0.004044
0.003974
0.003848
0.003700
0.003632
0.003276
0.002848
0.002859
0.002924
0.002815
0.002239
0.002138
0.001999
0.001976
0.002109
0.002223
0.002213
0.002137
0.002063
0.002136
0.002093
0.002213
0.002471

NU

1487.9
1448.4
1448.1
1460.7
1453.2
1460.3
1497.0
1516.6
1447.5
1417.8
1455.2
1396.6
1494.3
1510.2
1061.3
1112.5
1659.5
1755.5
1869.8
1842.5
1838.1
1806.4
1749.0
1681.7
1650.7
1489.3
1294.4
1299.6
1328.9
1279.7
1017.5
971.8
908.6
898.3
958.6
1010.6
1006^6
971.2
937.8
970.9
951.2
1005.9
1123.1

TUALL
(F)

57.7
58.5
58.5
58.2
58.3
58.2
57.5
57.2
58.4
58.9
58.2
59.3
57.5
57.2
68.0
66.3
54.9
53.6
52.3
52.6
52.6
53.1
53.8
54.6
55.1
57.6
61.4
61.3
60.6
61.7
69.5
71.2
73.9
74.3
71.7
69.6
69.8
71.1
72.5
71.1
71.8
69.7
65.8

TUALL
(C)

14.3
14.7
14.7
14 .6
14.6
14 .6
14.2
14.0
14.7
15.0
14.6
15.2
14.2
14.0
20.0
19.1
12.7
12.0
11.3
11.4
11.5
11.7
12.1
12.6
12.8
14.2
16.3
16.3
15.9
16.5
20.8
21.8
23.3
23.5
22.0-
20.9
21.0
21.7
22.5
21.7
22.1
20.9
18.8

194



2NIi STA.TOR <L=0 .75) CX/U=.785

HEAT TRANSFER

PUT 652 SPACING

RUN: 71 POINT: s

SYSTEM
OF UNITS

ENGLISH
SI

TT

31.1
-0.5

U-EXIT

17o.2
53.7

RHO--EXIT

0.0781
1.2513

fc

0.01407
0. 02434

Q-NOM

0.2850
3.2345

b'X

6.45:?
1ft. 388

FOR UNITS SEE NOMENCLATURE

S/BX
TC* Y

( IN. )
% SPAN

= 0 .46497
ST NU TWALL

28
29
30
32
33
34

======

TC*

16
17
18
19
20
21
22

TC*

4
5
6
7
8
9
10

======

4.50
4.00
3.50
2.50
2.00
1.50

=======

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

=======

75.0
66.7
58.3
41 .7
33.3
25.0

========

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

========

0.002137
0.002390
0.002482
0.002426
0.002257
0.002404

==========

S/BX = 0,
ST

0.003028
0.003027
0.002213
0.003119
0.003199
0.003294
0.003327

S/BX = 1.
ST

0.003252
0.002845
0.003183
0.003213
0.003087
0.002961
0.003214

==========

971.3
1086.6
1128.3
1102.9
1026.0
1092.6

==========

92994
NU

1376.6
1375.8
1006. 1
1417.8
1454.3
1497.4
1512.1

39492
NU

1478.4
1293.3
1446.7
1460.7
1403.4
1345.7
1460.8

==========

71.3
67.2
65.9
66.6
69.2
67.0

=======:

TUALL
(F)
59,7
59.7
70.0
58.9
58.2
57.5
57.2

TUALL
(F)
57.9
61 .6
58.5
58.2
59.3
60.5
58.2

=======:

TUALL
(C)
21 .8
19.5
18.8
19.2
20.7
19.4

TUALL
(C)
15.4
15.4
21 .1
15.0
14.6
14.1
14.0

TUALL
(C)
14.4
16.5
14.7
14.6
15.2
15.8
14.6

S/BX
TC*

64
65
68
70

TC*

75
76
77
78
79
80

Y
( I N . )
4.50
4.00
2.50
1.50

:======

Y
( I N . )
4.00
3.50
3.00
2.50
2.00
1.50

SPAN
= -0.30998
ST

75.0 0.001610
66.7 0.002164
41.7 0.002037
25.0 0.002233

NU

731.9
983.6
926.0
1015.0

TUALL
(F)
83.8
70.7
73. 1
69.5

TUALL
(C)
28.8
21 .5
22.8
20.8

===================

S/BX -0.61996
SPAN

66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002204
0.002230
0.002223
0.002211
0.002297
0.002275

NU

1001.8
1013.7
1010.6
1005.1
1043.9
1033.9

TUALL
(F)
70.0
69.5
69.6
69.8
68.4
68.8

TUALL
(C)
21.1
20.8
20.9
21.0
20.2
20.4

S/BX = -0.92994
TC*

84
85
86
87
88
89
90

Y 51
(IN. )
4.50
4.00
3.50
3.00
2.50 .
2.00,..
1.50

: SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002514
0.002204
0.002123
0.002136
0.002170
0.002137
0.002560

NU

1142.7
1001.6
965.2
970.9
986.4
971.4
1163.4

TUALL
(F)
65.3
69.9
71.3
71.1
70.5
71.1
64.7

TUALL
(C)
18.5
21.1
21.8
21.7
21.4
21.7
18.2
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ORIGINAL PAGE IS
OF POOR QUALITY

2ND STATOR (L=1.0> CX/U=.783 GRID OUT

MIDSPAN HEAT TRANSFER

RUN: 7i POINT: 7

6Z7. SPACING

SYSTEM
Of UNITS

ENGLISH
SI

TT

3,6 .0
2.2

U-EXIT

175.9
53.6

RHO-EXIT

0.0769
1 .2311

K

0.01420
0.02456

G-NOfl

0.2650
3.0075

BX

6.<52
16.388

TOR UNITS SET NOMENCL ATURE

TC*

1
2
3
7

1 1
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
( IN. )

10.50
10.00
9.50
9.00
8.50
8.00
7. 50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00

-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.50

S/PX

1 .627
1 .550
1.472
1 .395
1.317
1 .240
1 .162
1.085
1 .007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.054
0.046
0.039
0.031
0.015
0.008
0.000

-0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1 .007
-1.085
-1 . 162

ST

0.003535
0.003409
0.003422
0.003469
0.003443
0.003442
0.003541
0.003611
0.003527
0.003347
0.003393
0.003352
0.003506
0.003495
0.002389
0.002572
0.003961
0.003953
0.004218
0.004096
0.004097
0.003985
0.003854
0.003698
0.003624
0.003243
0.002813
0.002767
0.002781
0.002769
0.002156
0.002075
0.002011
0.001990
0.002109
0.002184
0.002202
0.002152
0.002088
0.002171
0.002141
0.002261
0.002509

NU

1563.8
1508.2
1513.9
1534.8
1523.1
1522.8
1566. 4
1597.6
1560.3
1480.5
1500.9
1483.1
1550.9
1546. 1
1056.8
1137.7
1752.3
1748.7
1866.2
1812.0
1812.7
1763.1
1705.1
1636. 1
1603.4
1434.6
1244.6
1224.3
1230.2
1224.9
954.0
918.1
889.8
880.3
933.0
966.3
974.2
952.0
923.7
960.3
947.3
1000.3
1109.9

TUALL
(F ;

59.4
60.3
60.2
59.9
60. 0
60.0
59.3
58. 9
59. 4
60.6
60.3
60.6
59.5
59.6
70.2
67.8
56.9
56.8
55.6
56.1
56. 1
56, 7
57.4
58.3
58.7
61.3
65.0
65.5
65.4
65.5
73.7
75.2
76.3
76.7
74.4
73.1
72.8
73.6
74.7
73.3
73.7
71.8
68. 4

TUALL
( :>

13.2
15.7
15.7
15.5
15.6
15. t
15.2
14.9
15'. 2
15.9
:s. 7
15.9
15.3
15.3
21.2
•9.?
•3.8
13.8
-.3.1
13.4
13.4
13.7
14.1
14.6
14.8
16.3
18.3
18.6
18.5
18.6
23.2
24.0
24.6
24.8
23.6
22.9
22.7
23.1
23.7
22.9
23.2
22.1
20. 2
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2ND STATOR <L=1.0> CX/U=.7B3 GRID OUT 65X SPACING

SPANUISE HEAT TRANSFER RUN! 71 POINT! 7

SYSTEM
OF UNITS

ENGLISH
SI

TT

36.0
2.2

U-EXIT

175.9
53.6

RHO-EXIT

0.0769
1.2311

K

0.01420
0.02456

Q-NOM

0.2650
3.0075

EiX

-S.452
16.388

FOR UNITS SEE NOMENCLATURE

TC*

28
29
30
32
33
34

TC*

16
17
19
20
21
22

Y
(IN
4.
4.
3.
2.
2.
1.

Y
(IN
4.
4.
3.
2.
2.
1.

X SPAN
. )
50
00
50
50
00
50

75
66
58
41
33
25

.0

.7

.3

.7

.3

.0

S/BX

0.
0.
0.
0.
0.
0.

S/BX
Z SPAN

.)
50
00
00
50
00
50

75
66
50
41
33
25

.0

.7

.0

.7

.3

.0

0.
0.
0.
0.
0.
0.

= 0.
ST

002594
002641
002473
002383
002243
002484

s 0.

ST

003284
003154
003347
003476
003529
003464

= sst = s = sess = = ssBsscscsstssecsc = = afi:

TC*

4
5
6
7
8
9

10

TC*

64
65
68
70

TC*

84
85
86
87
88
89
90

Y
(IN
4.
4.
3.
3.
2.
2.
1.

Y
(IN
4.
4.
2.
1.

Y
(IN
4.
4.
3.
3.
2.
2.
1.

S/BX
Z SPAN

. )
50
00
50
00
50
00
50

75
66
58
SO
41
33
25

.0

.7

.3

.0

.7

.3

.0

0.
0.
0.
0.
0.
0.
0.

S/BX
2 SPAN

. )
50
00
50
50

75
66
41
25

.0

.7

.7

.0

0.
0.
0.
0.

S/BX
Z SPAN

. )
50
00
SO
00
50
00
50

75
66
58
50
41
33
25

.0

.7

.3

.0

.7

.3

.0

0.

= 1.
ST

003264
002890
003299
003469
003429
003295
003428

= -0.
ST

001913
002194
002038
002307

« -0.
ST

002781
0.002349
0.002188
0.002171
0.002194
0.002195
0.002677

46497
NU

1147.
1168.
1094.
1054.
992.
1098.

92994
NU

1453.
1395.
1480.
1537.
1561.
1532.

_ _ass - — B

39492
NU

1443.
1278.
1459.
1534.
1517.
1457.
1516.

30998

7
4
0
2
2
8

0
2
5
8
2
6
SSKS :

9
7
3
8
2
7
7

NU

846.
970.
901.
1020.

92994

3
4
7
8

NU

1230.
1039.
968.
960.
970.
971.

2
I
0
3
S
2

1184.6

TUALL
(F)
67.6
67.0
69.1
70.3
72.4
68.9

TUALL
(F)
61. 1
62.1
60.6
59.7
59.4
59.8

=======

TUALL
(F>
61.3
64.5
61.1
59.9
60.1
61.1
60.1

TUALL
(F)
78.3
73.0
75.8
71.3

TUALL
(F>
65.4
70.6
73.0
73.3
72.9
72.9
66.4

= :r s ss s & =.

TUALL
(C)
19
19
20
21
22
20

.8

.5

.6

.3

.4

.5

TWALL
( C)
16
16
15
15
15
15

SS C =

n
• *.

.7

.9

.4

.2

.5
= r = =

TWALL
(C)
16
18
16
IS
15
16
15

.3

.1

.1

.5

.6
f 2
.6

TUALL
(C)
25
22
24
21

• /

.8

.3

.8

TUALL
(C)
18
21
22
22
22
22.
19

.5

.4

.8

.9

.7
,7
,1
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ORIGINAL PAGE IS
POOR QUALTTY

2ND STATOR (L = 0.0) CX/U=.779 ijRID IN

MI&SPAN HEAT TRANSFER

RUN: 7i POINT: iv

65% SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

28.3
-2.1

U-EXIT

174.9
53.3

RHO-EXIT

6.0779
1.2475

K

0.01400
0.02421

Q-NOM

0.2960
3.3593

BX

6.452
16.388

FOR UNITS SEE NOnENCl.i>.7URk'

TC«

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
( IN. )

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0. 10
0.05
0.00

-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.50

S/BX

.627

.550

.472

.395

.317

.240
1.162
1.085
1.007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.054
0.046
0.039
0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
-0.054
-0. 116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1.007
-1.085
-1.162

ST

0.003786
0.003657
0.003660
0.003700
0.003657
0.003632
0.003730
0.0037!,5
0.003516
0.003461
0.003563
0.0033VO
0.003660
0.003742
0.002537
0.002655
0.004027
0.004241
0.004547
0.004454
0.004432
0.004321
0.004191
0.004001
0.003955
0.003577
0.003160
0.003090
0.003105
0.002875
0.002288
0.002213
0.002092
0.002055
0.002201
0.002313
0.002314
0.002263
0.002204
0.002299
0.002289
0.002435
0.002734

NU

1710.8
1652. U
1654.0
1672. 1
1652.7
1650. b
1685.8
1696.0
17,89.1
1564. J
1610.1
1531.3
1653.9
1691 .2
1146.4
1200.0
1819.9
1916.8
2054.9
2012.9
2002.9
1952*9
1894.1
1808.2
1787.4
1616.5
1428.0
1396.5
1403.3
1299.3
1034.2
999.9
945.3
928.8
994.7
1045.4
1045.6
1022.6
995.8
1039.1
1034.4
1100.6
1235.4

TUALL
< F >

r,?.s
53.4
53.3
53.0
53.3
53.3
f.2.8
52.6
54.2
54.6
53.8
55.1
53.1
52.6
<T,3.9
62.3
50.9
49.8
48.4
48.8
48.9
19.5
no . 2
51.2
51.4
53.8
57.0
57.6
57.4
59.7
67.6
69.0
71.2
71.9
69.1
67.1
67. 1
67.9
69.0
67.3
67.5
65.2
61.3

7WALL
< C >

11.4
11.9
11.9
11.7
11.8
11.8
11.5
11.4
12.3
12.5
l.?.!
12.8
11.7
11.4
17.7
16.9
10.5
9. V
9.1
9.3
9.4
9.7

10.1
10.6
10.8
12.1
13.9
14.2
14.1
15.4
19.3
20.5
21.8
22.2
20.6
19.5
19.5
20.0
20.5
19. .6
19.7
18. "4
16.3
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2ND STATOR (L = 0.0) CX/U=.779 . I.RID IN t\,7. SPACING

SPANUISE HEAT TRANSFER RUN: 71 POINT! 19

SYSTEM
OF UNITS

ENGLISH
SI

TT

28.3
-2.1

U-EXIT

174.9
53.3

RHO-EXIT

0.077?
1.2475

K

0.01400
0.02421

0-NOM

0.2960
3.3593

BX

6.452
16.368

FOR UNITE SEE NOMENCLATURE

.....
TC«

28
29
30
32
33
34

TC«

17
19
20
21
22

ees ess

TC«

4
5
6
7
8
9
10

Y
(IN. )
4.50
4.00
3.50
2.50
2.00
1.50

Y
(IN.)
4.00
3.00
2.50
2.00
1.50

BBBBS8S1

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Z SPAN

75.0
66.7
58.3
41.7
33.3
25.0

Z SPAN

66.7
50.0
41.7
33.3
25.0

r======i

Z SPAN

75,0
66.7
58.3
50.0
41.7
33.3
25.0

S/BX = 0.
ST

0.002416
0.002710
0.002740
0.0027<>5
0,002587
0.002640

S/BX = 2.
ST

0.003236
0.003461
0.003579
0.0037t,4
0.003657

===========
S/BX = 1.

ST

0.003454
0.003130
0.003589
0.003700
0.003581
0.003435
0.003645

46497
NU

1091.9
1224.7
1238.4
1240.8
1169.2
1188.8

47985
NU

1462.6
1564. J
1617.4
1696.5
1652.9

====-====
39492

NU

1561.0
1414.6
1621 .9
1672. 1
1618.4
1552.1
1647.5

= s a 1-. s = s —

TUALL
(F)
65.7
61.7
61 .3
61 .3
63.2
62.7

TUALL
(F)
56.4
54.6
53.7
52.6
S3. 2

.-= = ;= = r: = = =

TUALL
(F)
54.8
57.4
53.8
53.0
53.8
54.9
53.4

1UALL
(C)
18.7
16. S
16.3
Ic, . .5
17.4
17.0

1UALL
(C) .
13.5
ir.s
12.1
11.4
11.8

========

TUALL
(C).
12. L
14.1
12.1
11.7
12.1
12.7
11.9

S/BX = -0.30998
TC*

64
65
68
70

Y
(IN.)
4.50
4.00
2.50
1.50

Z SPAN

75.0
66.7
41.7
25.0

ST

0.001688
0.002156
0.002236
0.002526

NU

763.0
974.4
1010.5
1141.4

TUALL
(F)
81.0
69.9
A8.5
64.0

1WALL
(C)
27.2
21.1
20.3
17.8

S/BX = -0.61996
TC«

75
76
77
78
79
80

Y
(IN.)
4.00
3.50
3.00
2.50
2.00
1.50

Z SPAN

66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002333
0.002293
0.002313
0.002424
0.002554
0.002532

NU

1054.4
1036.2
1045.4
1095.6
1154.2
1144. 1

TUALL
(F)
66.8
67.5
67.1
65.4
63.6
63.9

TUALL
(C)
19.3
19.7
19.5
18.6
17.5
17.7

S/BX « -0.92994
TC«

84
85
86
87
88
89
90

Y
(IN.)
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002933
0.002465
0.002278
0.002299
0.002408
0.002386
0.002965

NU

1325.6
1114.2
1029.6
1039.1
1088-0
1078.4
1340.0

TUALL
(F)
59.1
64.8
67.7
67.3
65.6
65.9
58.8

TUALL
(C)
15.1
18.2
19.8
19.6
.18.7
18.9
14.9
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ORIGINAL PAGE IS
OF POOR

2ND S T A T O R < L = 0 . 2 5 > CX/U= .779 GRID IN

HIDSF'AN HEAT TRANSFER

RUN: 71 POINT: 21

65X SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

30.7
-0.7

U-EXIT

174.7
53.2

RHO-EXIT

0.0775
1.2417

K

0.01106
0.02432

Q-NOM

0.2810
3.1891

ex

6.452
iA.388

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
(IN. )

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0. 10
0.05
0.00
-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
6̂.50

-7.00
-7.50

S/BX

1 .627
1.550
1.472
.395
.317
.240
.162
.OH5

1.007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.054
0.046
0.039
0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0. 194
-0.232
-0.3B7
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1.007
-1.085
-1 .162

ST

0.003809
0.003703
0.003687
0.003724
0.003674
0.003662
0.003742
0.003750
0.003493
0.003442
0.003525
0.003322
0.003567
0.0035V8
0.002509
0.002622
0.004042
0.001110
0.004396
0.004280
0.004263
0.004168
0.004039
0.003870
0.003794
0.003416
0.003035
0.002956
0.002927
0.002636
0.002129
0.002059
0.002052
0.002058
0.002197
0.002304
0. 0022SJ2
0.002211
0.002150
0.002241
0.002226
0.002361
0.0026̂ 8

NU

1703.9
1656.4
1A49.5
1665.7
1643.7
16J8.4
1673.8
1677.6
1562.6
1539.6
1576.8
1486.1
1595.5
1609.:;
1122.3
1173.0
1808.4
1838.4
1966.7
1914.6
1906.9
1864.5
1807.0
1731.4
1697.0
1528.3
1357.9
1322.4
1309.2
1179.1
952.5
920.9
918.0
920.6
982.8
1030.7
1020.9
989.1
962.0
1002.7
995. i
1056.4
1175.4

TUALL
(F)

53.7
54.3
f.4.5
54.2
54.5
54.5
S4.0
53.9
JS5.6
55.9
r,r..4
56.8
r,:>.i
54.3
*5.1
63.6
5?. 3
51.9
50.5
51 .0
:;i . i
51.7
52.3
53.2
53.7
56. 1
f-9.1
59.9
60.2
63.3
71.0
72.3
72.4
72.2
69.7
67.9
68.2
69.4
70.4
68,8
69.1
66.9
63.4

TWALL
< C >

1?. 1
12.4
12.5
1J. 3
1?,5
12.5
12.2
12.2
13.1
13.3
13.0
13.8
I?. 8
12.7
18.4
17.5
11.3
11.0
10.3
10.6
10.6
10.9
11.3
11.8
12.0
13.4
15. 1
15.5
15.6
17.4
21.6
22.4
22.4
22.3
2Q.9
19.9
20.1
20.8
21.3
20.5
20.6
19.4
17,4
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2ND STATOR (L=0.25> CX/U=.779 GRID IN 65X SPACING

SPANUISE HEAT TRANSFER RUN; /I POINT: 21

SYSTEM
OF UNITS

ENGLISH
SI

TT

30.7
-0.7

U-EXIT

174.7
53.2

RHO-EXIT

0.0775
1 .2417

K

0.01406
0.02432

Q-NOh

0.2810
3.1891

PX

6. 45?
if. -. 388

FOR UNITS SEL NOMENHLATURE

=======:

OF

TC*

28
29
30
32
33
34

= = =

Y
(IN. )
4.50
4.00
3.50
2.50
2.00
1.50

% SPAN

75.0
66.7
58.3
41.7
33.3
25.0

ST

0.002468
0.002780
0.002742
0.0026/3
0.002514
0.002559

NU

1104.0
1243.6
12?6.5
1195.7
1124.6
1144.9

:========:

TUALL
< K )
A5.6
61.8
6?. 2
63.0
65.0
64.4

TWALL
(C)
18.7
16.6
16.8
17.2
18.3
18.0

TC*

17
19
20
21
22

Y
( IN. )
4.00
3.00
2.50
2.00
1.50

SPAN

66.7
50.0
41.7
33.3
25.0

ST

0.003181
0.003442
0.003578
0.003767
0.003689

NU

1423.0
1539.6
1600.5
1685.0
1650.5

TUALL
(F)
58.0
55.9
55.0
53.8
54.3

TUALL
(Ci
14.4
13.3
1 ? . 8
12. 1
12.4

TC*

4
5
6
7
8
9
10

TC*

64
65
68
70

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
( IN. )
4.50
4.00
2.50
1.50

S/BX = 1.39492
X SPAN ST NU

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

0.003376
0.003078
0.003524
0.003724
0.003646
0.003539
0.003774.

1510.0
1377.0
1576.7
1665.7
1639.8
1583.4
1688.2

TUALL
(F >
56.5
59.0
55.5
54 .2
54.6
55.4
53.9

TUALL
( C )

13.6
15.0
13.0
12.3
12.5
13.0
12.2

S/BX
SPAN

= -0.30998
ST NU

75.0 0.001682 752.4
66.7 0.002177 973.0
41.7 0.002116 946.5
25.0 0.002504 1120.0

TUALL

81.2
70.0
71.1
65.0

========

TUALL
(C)
27.3
21 . 1
21.7

S/BX -0.61996
TC*

75
76
77
78
79
80

Y 2
(IN. >
4.00
3.50
3.00
2.50
2.00
1.50

SPAN

66.7
58.3
50.0
41.7
33.3
25.0

ST

0.002445
0.002351
0.002304
0.002304
0.002478
0.002468

NU

1093.8
1051.6
1030.7
1030.9
1108.8
1104.2

TUALL
(F)
65.8
67.2
67.9
67.9
65. .4
65.5

TUfiLL
(C)
IB. 8
19.5
19.9
19.9
18.5
18.6

TC*

84
85
86
87
88
89
90

Y
(IN. )
4.50

S/BX = -0.92994
X SPAN ST NU

00
50
00
50
00

1.50

75.0
66.7
56.3
50.0
41.7
33.3
25.0

0.003050
0.002609
0.0022V7
0.002241
0.002334
0.002338
0.002989

1364.5
1167.0
1027.5
1002.7
1044.0
1045.9
1337.2

TUALL
;F )
59.0
63.6
68.0
68.8
67.4
^7.3
59.6

T W A L L
( C )

15.0
17.6
20.0
20.5.
19.7
19.6
15.3
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ORIGINAL PAGE IS
OF POOR QUALITY

2ND S T A T O R (U0.5) CX/U=.780 GRII' IN

MIDSPAN HEAT TRANSFER

RUN: 71 POINT: 33

652 SPAI.ING

SYSTEM
OF UNITS

ENGLISH
SI

TT

33.5
0.8

U-EXIT

174.7
53.3

RHO-EXIT

0.0771
1.2351

K

0 . 0 1 1 1 '.
0.02416

Q-NOM

0.2740
:•• .1323

FIX

6.451-
10.388

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
( IN. )

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1.50
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00

-0.05
-0.15
-0.25
-O.JO
-0.35
-0.75
-1,25
-1 .50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.1iO

S/BX

1.627
1.5-50
1 .472
1.395
1.317
1.240
1.162
1.085
1.007
0.9.<0
0.852
0.775
0.697
0 .542
0.310
0.2:12
0.077
0.0'J4
0.046
0.039
0.031
0.015
0.008
0.000

^0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.6^0
-0.697
-0.775
-0.81)2
-0.930
-1.007
-1.085
-1. 162

ST

0.003698
0.0035H6
0.003579
0.003614
0.003569
0.0035/.5
0.003653
0.003670
0.003473
0. 003417
0.003501
0.0033;<9
0.003586
0.003646
0.002582
0.0026V4
0.004104
0.00110:1
0.004380
0.004343
0.004303
0.004213
0.004073
0.0038V1
0.003809
0.003413
0.002995
0.002910
0.002885
0.002540
0.002057
0.002004
0.002111
0.002121
0.002264
0.002348
0.002305
0.002236
0.0021 HO
0.002248
0. 0022.1 i
0.002356
0.002611

NU

1A38.4
1587.0
if.PS.?
1601 , 1
K<81 .4
15/9. 4
1M8.6
16V9,-)
: i538.6
151J, /
1551.2
147V .:»
1S88.9
1615. J
j 144.1
1193.-1

ihie.3
1 8 1 7 . U
J V 4 0 . 4
19<!4.<)
3 9 0 6 . 4
1866.ll
1804.6
1723.V
1687.4
1 5 1 1 . V
1327.1
1289.1
1278.3
1125.:<
911.5
8H8.0
'/;<5.4
9.J9.7

1003.1
1040.2
1021.0
'/90.8
965./ '
V96.0
9ft?. 0

1043.9
H'ji.6

1UALL
( F /

r iA.9
17.6

::.7.7
57. A
:v/. 7
",7.7
r.7.1
56.9
^H.2
^i8 . 6
liH.O
59.2
'.•.7.5
",7.1
A A . 6
i5.2
r-4.5
'^4. 4
5.1 . 1
53.3
'...3.5
51.0
:>4.7
",5.6
f^.6.1
:,8.6
Ai'.O
62.8
^.3.0
66.9
/ 4 . 7
75.7
>3.6
73.4
70,9
49.6
/0.3
/I. 3
7 2 , 2
/i.l
71.3
69.4

,_ ^6.0

( W A L L
(C ;

j .-. . 3
14. 2
1 4 . 3
14.1

1 4 . 3
14. 3
3 3 . 9
13.8
il.6
14. S
14.5
15.1
i4. 1
13.9
19.2
3 8 . 4
]?. 5
12.'J
11.7
11.8
1 3 . 9
12.2
12.6

13.1
13.4
14 .8
16. 7
17.1
I /.2
19.4
23 .7
24 .3
1:3 . 1
23.0
21.6
20. V
23 .3
21. J
22 .4
n . 7
21. e
20.8
18.9

218



2NH STATOR (L=0.5> CX/U=.780 GRID IK 65X SFVil.ING

SFANUISE HEAT TRANSFER XUHi 71 POINT: 22

SYSTEM
OF UNITS

ENGLISH
SI

TT

33.5
0.8

U-EXIT

174.9
53.3

RHO-EXIT

0.0771
i .2351

K

0.01414
0.02446

Q-.NOh

0.2760
I-..1323

KX

6.45:.'
1A.3B8

FOR UNITS SEE NOMENCLATURE

TC*

28
29
30
J2
33
34

TC*

16
17
19
20
21
22

TC*

4
5
6
7
8
9

10

TC*

64
65
68
70

TC*

75
76
77
78
71
80

TC*

84
85
86
87
88
89
90

Y
( IN. )
4.50
4.00
3.50
2.50
2.00
1.50

.Y
(IN. )
4.50
4.00
3.00
2.50
2.00
1.50

— SS SSS C =

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
2.50
1 .50

Y
(IN.)
4.00
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1 .50

. X SPAN

75.0
66.7
58.3
41.7
33.3
25.0

£ S S S Z S S

X SPAN

75.0
66.7
50.0
41 .7
33.3
25.0

X SPAN

75.0
66.7
58.3
50.0
41 .7
33.3
25.0

X SPAN

75.0
66.7
41.7
25.0

X SPAN

66.7
58.3
50.0
41.7
33.3
25.0

X SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

S/tX = 0.46497
ST NU

0.002549 11?9.2
0.002861 12-S7.4
0.002792 i?37.0
0.0026V6 11V4.L,
0.002551 1130.1
0.002613 tl'i7.(l

S/BX - 0.92994
ST . NU

0.003116 i380.6
0.003161 1400.4
0.003417 1513,7
0.003543 1569.7
0.003725 1650.4
0.0036V6 16.J7.:.S

S/BX = 1.39492
ST NU

0.003302 1463. 1
0.003014 1335.'.!
0.003443 1525.4
0.003614 1601.1
0.003561 1577.6
0.003467 15J5.9
0.003755 1A63.7

S/BX = -0.30998
ST NU

0.001726 764.13
0.002246 VV5.2
0.0020JJ 896. -I
0.002492 1104.2

S/BX = -0.61996
ST NU

0.002481 10V9.1
0.002393 1060.2
0.00234U 1040.2
0.002253 998.2
0.002418 1071.. I
0.002436 1079.1

S/BX = -0.92994
ST NU

0.003035 i;i44.6
0.002687 1190. J,
0.002373 1051.3
0.0022411 996.0
0.002285 1032.3
0.00230U 1022.7
0.003117 1381.0

TWALL
(K)
A 7.0
63.4
64 . 1
65.2
67.0
66.2

TWALL
(F)
61.0
60.6
58.6
57.8
06.6
136.8

TUALL
<K)
SJ9.6
62.0
58 . 6
S7.4
57.7
38.4
56.5

fWALL
(F)
«2.2
71.2
75.3
67.6

THALL
<F )
•47.7
69.0
69.6
VI. 1
68.6
68.4

I'UALL
(F)
Al . i
«> . 1
69.2
71.1
70 . 5
70.1
60.9

1 UM! L
(C)
19. 4
17.4
17. S
18.4
IV. 4
19.0

IWrtLL
(C )
16. 1
is.v
11.8
14.3
1.S.7
13.8

TWftLL
(C/
lf,.3
16.7
14.8
14.1
14.3
14.7
13.6

TWALL
(C)
27.9
21 .8
24.0
IV. 8

TWALL
(C)
19.9
20.5
20.9
21.7
20.3
20.2

TUfcLL
(C)
i6 . 5
18.4
?0.7
2 1 . ?
?} • 4
21.2
16.1
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ORIGINAL PAGE IS
OF POOR QUALITY

2ND STATOR <L=0.75) CX/U=.780 GRID IN

MIDSF'AN HEAT TRANSFER

65X SPACING

RUN: 71 POINT:

SYSTEM
OF UNITS

ENGLISH
SI

TT

34.3
1.3

U-EXIT

174.7
53. 2

RHO-EXIT

0.07/0
1.2334

K

0.01116
0.02449

CI-NOM

0.2890
3.2799

BX

6. 152
I A. 388

FOR UNITS SEE NOMENCLATURE

TC*

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
(IN.)

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3. SO
2.00
l.bO
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00
-0.05
-0.15
-0.25
-O.JO
-0.35
-0.7S
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.50

S/BX

1.627
.5tiO
.472
.3V5
.317
.240
.162
1.085
1.007
0.930'
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.034
0.046
0.03?
0.031
0.015
0.008
0.000
-0.008
-0.023
-0.039
-0.046
-0.054
-0.116
-0.194
-0.2J2
-0.387
-0.465
-0.542
-0.620
-0.697
-0.7/5
-0.852
-0.930
-1.007
-1.085
-1.162

ST

0.003434
0.003354
0.003351
0.003118
0.003383
0. 0033V. J
0.003494
0.003524
0.003336
0.003312
-0.003412
0.0032li3
0.003533
0.003610
0.002543
0.0026C.6
0.003969
0.004111
0.004404
0.004322
0.004312
0.004209
0.004095
0.003926
0.003862
0.0034H8
0.003073
0. 00.10.55
0.003066
0.002805
0.002266
0.002180
0.002119
0.002126
0.002283
0.002365
0.002344
0.002239
0.002181
O.Q02240
0.002201
0.002327
0.0025H6

NU

1 SI 5.1
1440. 1
1478.8
1508.0
M92.6
11V7.3
1K41.5
I5:i4.t!
14V1.8
1461.6
1505. 4
14:55.4
1:558.8
15V2.fl
1122.3
1171.7
1/51.3
1814.0
1943. 3
1907.0
1902.6
1857.;<
1H06.7
1732. li
1704.1
I5.<9.0
1355.8
13.19.3
1353.0
1237.7
V99.9
941 .7
935.1
9.18.0
1007.3
10-VJ.5
1034.?
996. :j
762. 2
V88.4
971.3
1026.7
1141.0

TUALL
(F)

,'.0.7
',1.3
Ai .4
60. C
/,! .1
61 .0
.',<>..?
60.0
Al .4
61 .6
60.8
i2.0
T.9.9
59.3
AV.6
68. 1
r,7.i
06.3
54.8
55.2
K5 . 3
55.8
56.4
57.3
S 7.7
60.1
63. 5
43.8
A3. 6
66.2
73.7
75.2
/A. 3
76.2
73.3
72.0
7:'.3
73.7
7S.O
74.0
74.6
72.5
68.7

TUALL
(C)

jf, .9
16.3
i ,<• . 3
16.0
]/.. 1
It, . 1
1 ',', . 7
15. i,
1A.3
16.4
16.0
16.7
ir, .5
15.2
?0.?
20.0
13.9
13.5
1 ?. . 7
12.9
1?.9
13.2
1 ;« . 6
14. 1
14.3
15.6
17.5
17.7
17.5
19.0
;.'3.2
24 .0
i;4.6
24.5
23.0
22.2
i'2.4
23.2
.73.9
;•;< . 3
23. 7
;:.?.5
20.4
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2ND STATOft (L-0.75) CX/U=.780 GRID IN i-SX

SPANUISE HEAT TRANSFER NUN! f\ PUlNT: 1'5

SYSTEM
OF UNITS

ENGLISH
SI

TT

34.3
1.3

U-EXIT

174.7
53.2

RHO-EXIT

0.0770
1.2334

K

0.01016
0.02449

Q-NOM

0.:-890
:'..2799

*x

6.15.!
16.388

FOR UNITE SEE NOMENCLATURE

IS

OF POOR

= s = = s a

TC*

26
29
30
32
33
34

TC»

16
17
19
20
21
22

Y
(IN.)

4.50
4.00
3.50
2.50
2.00
1.50

Y
(IN.)

4.50
4.00
3.00
2.50
2.00
1.50

2 SPAN

75.0
66.7
58.3
41.7
33.3
25.0

X SPAN

75.0
66.7
50.0
41.7
33.3
25.0

S/BX = 0 .46497
ST

0.002348
0.0026fi4
0.002697
0.0026SV
0.002520
0.00261V

S/BX = 0.9
ST

0.003041
0.00311U
0.003312
0.003414
0.003594
0.003605

NU

i035.9
1 170.U
H89.9
1173.1
1112.1
1155.3

2994
NU

1342.0
1375.7
1461.6
1506.4
15H6.0
1590.7

TUALL
(F)
•/?.5
AS,:
(.7.6
f>8. 1
/>9,9
f>8.6

TUALL
(F)
/>;.<. 9
43.:!
(>i .6
40.8
1JV.5
59.4

TUALL
( C )

21-.5
20.1
IV. 8
20.1
?1.1
?0.3

1 W A L L
< C )
i / ,7
17.3
16.4
16.0
ir,.3
15.1>

TC*

4
5
6
7
8
9

10

TC*

64
65
68
70

=======

Y
(IN. >
4.50
4.00
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4,00
2.50
1.50

======

Z SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

Z SPAN

75.0
66.7
41 .7
25.0

= a = = 3 ss

ST

0.003337
0.002941
0.003308
0.003418
0.003342
0. 003247
0.003598

S/BX = -0.
ST

0.001694
0.002344
0.003067
0.002300

= » = = «•= = = = = =

NU

1472.6
1297. /
i 459.6
1508.0
1474.8
1441.5
1587.6

30998
Nil

7-18.'.!
1034.2
911.11
1014.8

= = :=.= ̂  •=-.:==•=

TUALL
(K)
61 .4
45.0
61 .7
40.8
61 .4
42.0
59.5

TUALL
(F)
H6. 4
/? . 4
77.3
/3. 1

:r = s s = r=

IWALL
(C)
14.4
18.3
14.5
16.0
16.3
16.7
i :; . 3

TUALL
1C.)
30.2
'.•' 2.4
f!5. 2
??. 8

•?^ 1 = = = TBS

S/BX -0.61996
TC*

75
76
77
78
79
80

TC*

84
85
86
87
88
89
90

Y
(IN. >
4.00
3.50
3.00
2.50
2.00
1.50

Y
(IN. )
4.50
4.00
3.50
3.00
2.50
2.00
1.50

SPAN

66.7
58.3
50.0
41.7
33.3
25.0

ST

0.0023V6
0.002409
0.0023.S5
0.002267
0.0023'<!7
0.002243

NU

10^7.2
1063.1
1043. :\
1000.1
10/!6 .7
9B9.6

TUALL
(F)
71.5
VI. 3
72.0
73.6
72.6
74.0

TUALL
(C)
22.0
?1 . 9
22.2
?3. 1
22.6
?3. 3

S/BX - -0.92994
SPAN

75.0
66.7
58.3
50.0
41.7
33.3
25.0

ST

0.00280V
0.002410
0.002267
0.002240
0.002210
0.0021J7
0.002794

Nil

t2.<9.3
1063.4
iOOO.3
9U8.4
V/5.3
9:il .u
U'3.''.7

TUALL
(F)
66.2

71.3
.'3.5
74.0
'/4 .5
75.4
/.(4.3

TUALL
(C)
19.0
:•• J . 8
l',5. 1
23.2
;-.'3 . 6
24.1
iv. i
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ORIGINAL PAGE IS
OF POOR QUALITY

2ND S T A T O R (L=1.0) C X / U = . 7 8 0

MIHSF-AN HFAT TRANSFER

RUN: 71 POINT: 2&

I N 6rj'/. SPACING

SYSTEM
OF UNITS

ENGLISH
SI

TT

35.0
1,7

U-EXIT

174.9
S3. 3

RHO-EXIT

0.0769
1.2316

K

0.01117
0.02451

0-NOM

0.27:jO
;5.1?10

BX

6.45J
16.3R8

FOK UNITS SEE NOMENCLATURE

TC*

1
2
3
7

11
12
13
14
15
19
23
24
25
27
36
37
39
42
43
44
45
47
48
49
50
52
54
55
56
60
62
63
71
72
73
77
81
82
83
87
91
92
93

S
< IN. )

10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
3.50
2.00
1 .50
0.50
0.35
0.30
0.25
0.20
0.10
0.05
0.00

-0.05
-0.15
-0.25
-0.30
-0.35
-0.75
-1.25
-1.50
-2.50
-3.00
-3.50
-4.00
-4.50
-5.00
-5.50
-6.00
-6.50
-7.00
-7.50

S/BX

1 .627
1.550
1.472
1.3V5
1.317
1.240
1.162
1.085
1.007
0.930
0.852
0.775
0.697
0.542
0.310
0.232
0.077
0.054
0.046
0.039
0.031
0.015
0.008
0.000

-0.008
-0.0-J3
-0.039
-0.046
-0.054
-0.116
-0.194
-0.232
-0.387
-0.465
-0.542
-0.620
-0.697
-0.775
-0.852
-0.930
-1.007

1.085
-1.162

ST

0.003807
0.00345*
0.003669
0.0036H7
0.003654
0.003646
0.003723
0.0037.17
0.003400
0.0034-02
0.003549
0.003346
0.003621
0.0036-J2
0.002473
0. 002607
0.003993
0.0042H8
0.004621
0.004525
0.004503
0.004402
0.004269
0.0040/6
0.004016
O.OOJ6<!2
0.003158
0.003073
0.003071
0.0028/6
0.002260
0.002166
0.002096
0.002115
0.002288
0.0023:, 6
0.002340
0.00226'J
0.007200
0.002289
0.002252
0.002391
0.0024HO

NU

1678.9
1613.4
1618.0
16.ri.tJ
1A11 .?
1607. /
1A41 .8
1647.1)
1S34.5
1522.1
1565.1
1473.3
1596.6
1610. i
1090.6
1149.15
1/60.9
1890,6
2037.7
1995.1
J V 8 5 . 7
1941.1
1882.4
1797.1
1770.8
1597.,!
i 392.5
I3r,!5.0
13f.4.0
1268.3
996.5
955.0
924.0
912.8

1009.0
10<9.0
1032.0

998. V
V70.0

1009.5
993. 0

1054.2
1181 .7

1 W A L L
(F >

T.7.6
:,8.5
'.-,8.5
:,8.3
:;H.S
r>8.6
5H. 1
?-8.0
f,9.6
r,9.8
59.1
60.6
t jh .A
liS.I
69.4
A 7 . 6
:>6,5
S5.0
:< ;« . 6
54.0
:;4 . i
54.5
35.1
56.0
56.4
:-,8.6
/V1 .9
62.7
6?. 7
64.5
7.V.4
7 4 . 0
75.2

. 74 .8
71.9
70.9
/l.l
72.2
73.2
71.8
72.3
70.2
/>6.5

lUi'iLL
i C )

i 1.2
14. /
11.7
14.6
J t . 7

14. U
14.5
14.4

15.3

15.4

i :; . i
15.9
J 4 . 8
14.7
20.8
19.8
K4.6
12.0
12.0
12.1'
1?.3
12.5
12.8
13.4
13.5
14.8
16.6
17.0
17.0
18. 1
2i!.5
23.3
24.0
23.8
.?.? . 2
21.6
21 .7
22.3
2?. 9
r-2.1
22.4
: • i . 2
19.2
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ORIGINAL PAGE fS
OF POOR QUALITY2™ STATOR < L = 1-0 ) cx/u=.7eo

SPANUISE HEAT TRANSFER

GRID IH 65Z SPACING
RUN: 71 POINT: 28

SYSTEM
OF UNITS

ENGLISH
SI

TT

35.0
1.7

U-EXIT

174.9
53.3

RHO-EXIT

0.0769
1.2316

K

0.01117
0.02451

0-NOH

0.27.ejO
3.1210

BX

6.152
16.388

FOF: L'NITS SEE NOMENCLATURE

= ss = = s s

TC*

28
29
30
32
33
34

TC*

16
17
19
20
21
22

TC*

4
5
6
7
8
9

10

TC*

64
65
68
70

TC*

75
76
77
78
79
80

TC*

84
85

^&6&l
WvS^pg

Y
(IN.)
4.50

4.00

3.50

2.50

2.00
1.50

Y
(IN. )

4.50

4.00

3.00

2.50

2.00

1.50

Y
(IN. >

4.50

4.00

3.50

3.00

2.50

2.00
1.50

Y
(IN. )

4.50
4.00

2.50
1 .50

Y
(IN.)

4.00

3.50

3.00

2.50

2.00

1.50

Y
(IN. >

4.50
4.00

î 3%
%&idff&

90 1.50

Z SPAN

75.0

66.7

58.3

41.7

33.3
25.0

2 SPAN

75.0
66.7

50.0

41.7

33.3

25.0

Z SPAN

75.0

66 .7

58.3
50.0

41.7

33.3
25.0

Z SPAN

75.0
66.7

41 .7
25.0

Z SPAN

66.7

58.3

50.0

41 .7
33.3

25.0

Z SPAN

75.0
66.7

jmswd
hi U3V3

25.0

S/BX = 0.46497
ST NU

0.002339 1031.4
0.0026X1 1160.1
0.002651 1168.8
0.0025H3 11.19. 0
0.002437 1074.4
0.002605 11-18.:,

S/BX - 0.92994
ST NU

0.003060 1349.2
0.003204 1412.6
0.003452 1522.1
0.003571 1574.4
0.003751 1453.8
0.003712 1636. /

S/BX = 1.39492
ST NU

0.003477 1533.1
0.003132 1381..?
0.003586 1581.0
0.003687 1625. U
0.003591 11583. 7
0.003447 1519. V
0.003735 1646.7

S/BX = -0.30998
ST NU

0.001677 7.<9.r;
0.002300 1014.?
0.00212? 9.48.0
0.002437 1074.8
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